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DeecegKe

je°^erÙe ceeOÙeefcekeâ efMe#ee DeefYeÙeeve kesâ Devleie&le Sve0meer0Sheâ0 2005 kesâ Deveg™he ceeOÙeefcekeâ efMe#ee heefj<eo,
Gòej ØeosMe Éeje neF&mketâue keâer hee"ŸeÛeÙee& keâe mebMeesefOele veJeerke=âle mJe™he Mewef#ekeâ me$e 2011-12 mes hetjs ØeosMe ceW ueeiet
nw~ hetje hee"Ÿe›eâce keâ#ee 9 Deewj keâ#ee 10 kesâ Deueie-Deueie oes YeeieeW ceW efJeYeeefpele nw efpemekesâ heâuemJe™he efMe#eeefLe&ÙeeW
kesâ ceve-ceefmle<keâ hej hee"Ÿe›eâce keâe yeesPe keâce ngDee nw Deewj efMe#ee «enCe keâjves keâer efoMee ceW Guueeefmele JeeleeJejCe keâe
me=peve ngDee nw~ efJe%eeve Deewj ieefCele efJe<eÙeeW keâer hejer#ee kesâ mJe™he ceW Yeer Yeejer yeoueeJe efkeâÙee ieÙee nw~ Deye lekeâ peneB
Fve efJe<eÙeeW ceW oes-oes efueefKele ØeMvehe$e nesles Les, Deye JeneB kesâJeue Skeâ ner ØeMvehe$e nesiee efpeme keâejCe Fve efJe<eÙeeW kesâ
GheefJe<eÙeeW hej efveOee&efjle DebkeâeW kesâ Yeej keâer ØeefleMelelee Yeer ØeYeeefJele ngF& nw~ Deye efJeÛeejCeerÙe efyevog Ùen nw efkeâ efMe#ekeâ
efkeâme Øekeâej efJe%eeve Deewj ieefCele efJe<eÙe keâer veJeerve hee"ŸeÛeÛee& kesâ mecyeesOeeW keâe efMe#eeefLe&ÙeeW lekeâ ØeYeeJeer mecØes<eCe keâjW
leLee efkeâme Yeebefle efMe#eeefLe&ÙeeW kesâ %eeveepe&ve ceW efMe#ekeâ hesâefmeuešsšj keâer Yetefcekeâe efveYeeles ngS efMe#eeefLe&ÙeeW keâes efJeMes<e cenlJe
oW~ veJeerve hee"ŸeÛeÙee& keâe GösMÙe cee$e hegmlekeâ DeeOeeefjle %eeve Øeoeve keâjvee veneR nw yeefukeâ Fmekeâe GösMÙe nw efMe#eeLeea
kesâ mechetCe& JÙeefòeâlJe keâe meJeeËieerCe JÙeehekeâ efJekeâeme efpemekesâ heâuemJe™he Jen YeefJe<Ùe ceW meceepe ceW megJÙeJeefmLele peerJeve
peerves keâer keâuee meerKe mekesâ, Deheves owefvekeâ peerJeve keâer mecemÙeeDeeW keâe mJeÙeb nue {tÌ{ mekesâ Deewj je°^ kesâ efJekeâeme keâer keâÌ[er
ceW meeLe&keâ ™he mes pegÌ[ mekesâ~ GheÙeg&òeâ Âef°keâesCe kesâ Deeueeskeâ ceW Deye Ùen DeeJeMÙekeâ nw efkeâ efMe#ekeâeW keâe JÙeehekeâ mesJeejle
ØeefMe#eCe DeeÙeesefpele efkeâÙes peeÙeW~ efMe#ekeâeW kesâ meeLe&keâ SJeb ØeYeeJeer ØeefMe#eCe kesâ efueS meJe&ØeLece ØeefMe#eCe meece«eer keâer
DeeJeMÙekeâlee keâes DevegYeJe keâjles ngS veJeerve efMe#ekeâ meboefMe&keâe kesâ efvecee&Ce keâe oeefÙelJe jepÙe efJe%eeve efMe#ee mebmLeeve, Gòej
ØeosMe, Fueeneyeeo keâes efoÙee ieÙee nw~ mebmLeeve ves Fme oeefÙelJe keâes men<e& mJeerkeâej keâjles ngS efJe%eeve SJeb ieefCele efJe<eÙeeW
keâer efMe#ekeâ mevoefMe&keâeDeeW keâe efvecee&Ce efkeâÙee nw~

Øemlegle efMe#ekeâ mevoefMe&keâe ceW keâef"ve mebyeesOeeW keâes mejue SJeb yeesOeiecÙe yeveeves keâe ØeÙeeme efkeâÙee ieÙee nw~
hee"Ÿehegmlekeâ ceW meeefOele GoenjCeeW kesâ nue keâer Jewkeâefuhekeâ efJeefOeÙeeW keâe meceeJesMe mevoefMe&keâe ceW efkeâÙee ieÙee nw~ ef›eâÙee-
keâueehe kesâ ceeOÙece mes efMe#eeefLe&ÙeeW kesâ meerKeves keâer ieefleefJeefOe keâes meg®efÛehetCe& yeveeves kesâ efueS efMe#ekeâeW keâes Øesefjle efkeâÙee ieÙee
nw~ efMe#eeefLe&ÙeeW kesâ heefjJesMe keâe OÙeeve jKeles ngS owefvekeâ peerJeve keâer ef›eâÙee-efJeefOeÙeeW keâes efMe#eCe-efJeefOe mes peesÌ[e ieÙee nw
efpememes %eeveepe&ve ceW efMe#eeLeea Demenpelee keâe DevegYeJe ve keâjs yeefukeâ meesuueeme Deewj hetCe& Ûeslevee kesâ meeLe efMe#eCe-efJeOee
mes pegÌ[ mekesâ~

Øemlegle efMe#ekeâ mevoefMe&keâe kesâ efJekeâeme ceW efpeve efJe<eÙe efJeMes<e%eeW kesâ DevegYeJe SJeb DeØeeflece %eeve keâe mebyeue nceW
hetCe& keâeÙe&efve‰e SJeb mecehe&Ce kesâ meeLe Øeehle ngDee nw efpemekesâ yeue hej DeuheeJeefOe ceW Ùen mevoefMe&keâe meeLe&keâ Deekeâej «enCe
keâj mekeâer nw, Gvekesâ Øeefle ceQ neefo&keâ OevÙeJeeo %eeefhele keâjleer ntB~ meeLe ner [e0 peer.heer.oeref#ele, DeJekeâeMe Øeehle ieefCele
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efJeYeeieeOÙe#e, ueKeveT efJeÕeefJeÅeeueÙe, ueKeveT Éeje uesKekeâ ceC[ue kesâ ØelÙeskeâ meomÙe keâes uesKeve kesâ oewjeve efoÙes ieÙes
meeLe&keâ hejeceMe& nsleg ceW Gvekeâe Yeer DeeYeej JÙeòeâ keâjleer ntB~

censvõ efmebn efveosMekeâ, jepÙe Mewef#ekeâ DevegmebOeeve Deewj ØeefMe#eCe heefj<eo, Gòej ØeosMe, ueKeveT kesâ kegâMeue efveoxMeve
ceW ner Ùen mechetCe& keâeÙe& mecegefÛele {bie mes hetCe&lee keâes Øeehle ngDee nw~ ceQ Gvekesâ Øeefle neefo&keâ ke=âle%elee %eeefhele keâjleer ntB~

meboefMe&keâe kesâ ØeCeÙeve keâer keâeÙe&MeeueeDeeW kesâ DeeÙeespeve, cegõCe SJeb ØekeâeMeve kesâ ØelÙeskeâ heie hej mebmLeeve kesâ mecemle
DeefOekeâeefjÙeeW SJeb meceefhe&le keâefce&ÙeeW keâe nceW hetje menÙeesie Øeehle ngDee nw efpemekesâ heâuemJe™he Ùen mevoefMe&keâe Øemlegle hegmlekeâ
kesâ ™he ceW Deuhe meceÙe ceW meeceves Dee mekeâer nw~ SleoLe& ceQ Deheves mecemle menÙeesefieÙeeW keâes OevÙeJeeo osleer ntB~

Øemlegle mevoefMe&keâe kesâ $egefšÙeeW kesâ efvejekeâjCe nsleg ceW meYeer megOeer hee"keâeW keâe DeeJeenve keâjleer ntB, efpevekesâ DecetuÙe
megPeeJeeW keâe mecceeve keâjves kesâ oeefÙelJe efveJe&nve keâes ceQ Dehevee keâle&JÙe ceeveleer nBt~

cegPes efJeÕeeme nw efkeâ Øemlegle mevoefMe&keâe efveefnle GösMÙeeW keâer Øeeflehetefle& keâer keâmeewšer hej Kejer Glejsieer~

peveJejer 2013 (YeeJevee efMe#eeLeea)
efveosMekeâ

jepÙe efJe%eeve efMe#ee mebmLeeve,
G. Øe. Fueeneyeeo
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efMe#ekeâ Deewj efMe#eCe

je°^erÙe hee"ŸeÛeÙee& keâer ®hejsKee-2005

meej meb#eshe

je°^erÙe Mewef#ekeâ DevegmebOeeve Deewj ØeefMe#eCe heefj<eo keâer keâeÙe&keâeefjCeer ves 14 SJeb 19 pegueeF&, 2004 keâer yew"keâeW
ceW je°^erÙe hee"ŸeÛeÛee& keâes mebMeesefOele keâjves keâe efveCe&Ùe efueÙee~ Ùen efveCe&Ùe ceeveveerÙe ceeveJe mebmeeOeve efJekeâeme ceb$eer Éeje
ueeskeâmeYee ceW efoS ieÙes Fme JekeäleJÙe kesâ DevegmejCe ceW efueÙee ieÙee efkeâ heefj<eod keâes Ùen mebMeesOeve keâjvee ÛeeefnS~ Fmeer ›eâce
ceW ceeveJe mebmeeOeve efJekeâeme ceb$eeueÙe kesâ efMe#ee meefÛeJe ves heefj<eod kesâ efveosMekeâ keâes Skeâ he$e efueKee~ he$e ceW GvneWves 1993
keâer ‘efMe#ee efyevee yeesPe kesâ’ jheš keâer jesMeveer ceW efJeÅeeueÙeer efMe#ee kesâ efueS je°^erÙe hee"ŸeÛeÙee& keâer ™hejsKee
(Sve0meer0Sheâ0Sme0F&0) 2000 keâer meceer#ee keâjves keâer DeeJeMÙekeâlee JÙeòeâ keâer~ FvneR efveCe&ÙeeW kesâ meboYe& ceW Øeeshesâmej
ÙeMeheeue keâer DeOÙe#elee ceW Skeâ je°^erÙe mebÛeeueve meefceefle Deewj Fkeäkeâerme je°^erÙe heâeskeâme mecetneW keâe ie"ve efkeâÙee ieÙee~
Fve meefceefleÙeeW ceW GÛÛe efMe#ee mebmLeeveeW kesâ ØeefleefveefOe, je°^erÙe Mewef#ekeâ DevegmebOeeve Deewj ØeefMe#eCe heefj<eod kesâ Dekeâeoefcekeâ
meomÙe, mketâueeW kesâ efMe#ekeâ Deewj iewj-mejkeâejer mebie"veeW kesâ ØeefleefveefOe meomÙeeW kesâ ™he ceW Meeefceue ngS~ osMe kesâ nj efnmmes
ceW Fve cegös hej efJeÛeej-efJeceMe& SJeb efÛebleve efkeâÙee ieÙee~ Fmekesâ meeLe ner cewmetj, Depecesj, YegJevesÕej, Yeesheeue Deewj efMeueebie
ceW efmLele heefj<eo kesâ #es$eerÙe efMe#ee mebmLeeveeW ceW #es$eerÙe mebieesef‰ÙeeW keâe DeeÙeespeve efkeâÙee ieÙee~ jepÙeeW kesâ meefÛeJeeW, jepÙeeW
keâer Mewef#ekeâ DevegmebOeeve Deewj ØeefMe#eCe heefj<eoeW Deewj hejer#ee yees[& kesâ meomÙeeW mes efJeÛeej-efJeceMe& efkeâÙee ieÙee~ «eeceerCe
efMe#ekeâeW mes megPeeJe uesves kesâ efueS Skeâ je°^erÙe Deewj #es$eerÙe meceeÛeej he$eeW ceW efJe%eeheve efoS ieÙes efpememes ueesie veÙeer
hee"ŸeÛeÙee& kesâ yeejs ceW Deheveer jeÙe oW mekeWâ Deewj yeÌ[er leeoeo ceW ueesieeW keâer Øeefleef›eâÙeeSB DeeFË~

mebMeesefOele je°^erÙe hee"ŸeÛeÙee& omleeJes]pe keâe DeejcYe jefJevõveeLe šwieesj kesâ efveyebOe ‘‘meYÙelee Deewj Øeieefle’’ kesâ Skeâ
GæjCe mes neslee nw, efpemeceW keâefJeieg® nceW Ùeeo efoueeles nQ efkeâ me=peveelcekeâlee Deewj Goej Deevebo yeÛeheve keâer kegbâpeer nQ Deewj
veemecePe JeÙemkeâ mebmeej Éeje Gvekeâer efJeke=âefle keâe Keleje nw~ DeejefcYekeâ DeOÙeeÙe ceW mJeleb$elee kesâ yeeo efkeâS ieÙes hee"ŸeÛeÙee&
ceW megOeej kesâ ØeÙeemeeW keâer ÛeÛee& keâer ieF& nw~ je°^erÙe efMe#ee veerefle (Sve0heer0F&0) 1986 ceW Ùen ØemleeefJele efkeâÙee ieÙee
Lee efkeâ je°^erÙe hee"ŸeÛeÙee& keâes efMe#ee keâer je°^erÙe JÙeJemLee efJekeâefmele keâjves keâe Skeâ meeOeve nesvee ÛeeefnS pees YeejleerÙe
mebefJeOeeve ceW je°^erÙe efvecee&Ce kesâ oMe&ve keâes Deheveer DeeOeej Yetefce ceeves~ keâeÙe& Ùeespevee (heer0Dees0S0) 1992 ves
Øeemebefiekeâlee, ueÛeeruesheve Deewj iegCeJeòee kesâ lelJeeW hej peesj osles ngS Fmekesâ oeÙejs keâes LeesÌ[e Deewj efJemle=le efkeâÙee~

meeceeefpekeâ vÙeeÙe Deewj meceevelee kesâ mebJewOeeefvekeâ cetuÙeeW hej DeeOeeefjle Skeâ Oece&efvejhes#e, meceleecetuekeâ Deewj
yengueleeJeeoer meceepe kesâ DeeoMe& mes ØesjCee uesles ngS Fme omleeJespe ceW efMe#ee kesâ kegâÚ JÙeehekeâ GösMÙe efÛeefÖle efkeâS ieS
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nQ~ FveceW Meeefceue nQ efJeÛeej Deewj keâce& keâer mJeleb$elee, otmejeW keâer YeueeF& Deewj YeeJeveeDeeW kesâ Øeefle mebJesoveMeeruelee, veÙeer
efmLeefleÙeeW keâe ueÛeeruesheve Deewj jÛeveelcekeâ lejerkesâ mes meecevee keâjvee, ueeskeâleebef$ekeâ Øeef›eâÙee ceW Yeeieeroejer keâer ØeJe=efòe Deewj
DeeefLe&keâ Øeef›eâÙeeDeeW leLee meeceeefpekeâ yeoueeJe ceW Ùeesieoeve osves kesâ efueS keâece keâjves keâer #ecelee~ Deiej efMe#ee keâes peerves
kesâ ueeskeâleebef$ekeâ lejerkeâeW keâes megÂÌ{ keâjvee nw lees Gmes mketâue ceW peeves Jeeueer henueer heerÌ{er keâer GheefmLeefle keâe Yeer OÙeeve jKevee
ner nesiee~

mketâue ceW yeves jnvee Gme mebefJeOeeve mebMeesOeve kesâ Ûeueles DeefveJeeÙe& nes ieÙee nw, efpemeves  DeejbefYekeâ efMe#ee keâes nj
yeÛÛes keâe ceewefuekeâ DeefOekeâej yevee efoÙee nw~ mebefJeOeeve kesâ Fme mebMeesOeve mes nce hej Ùen efpeccesoejer Dee ieF& nw efkeâ nce meejs
yeÛÛeeW keâes peeefle, Oece& mecyevOeer Devlej, efuebie Deewj DemeceLe&lee mecyevOeer ÛegveewefleÙeeW mes efvejhes#e jnles ngS mJeemLÙe, hees<eCe
Deewj meceeJesMeer mketâueer ceenewue cegnwÙee keâjeSB pees Gvekeâes efMe#ee «enCe ceW ceoo hengBÛeeS leLee GvnW meMeòeâ yeveeS~ nceejs
Mewef#ekeâ GösMÙeeW Deewj efMe#ee keâer iegCeJeòee ceW Deepe ienjer efJeke=âefle Dee ieF& nw, Fmekeâe ØeceeCe nw Ùen leLÙe efkeâ efMe#ee yeÛÛeeW
Deewj Gvekesâ ceeB-yeehe kesâ efueS leveeJe Deewj yeesPe keâe keâejCe yeve ieF& nw~ Fme efJeke=âefle keâes og™mle keâjves kesâ efueS hee"ŸeÛeÙee&
kesâ Fme omleeJespe ves hee"ŸeÛeÙee& efvecee&Ce kesâ heeBÛe efveoxMekeâ efmeæevleeW keâe ØemleeJe jKee nw : 1. %eeve keâes mketâue kesâ yeenjer
peerJeve mes peesÌ[vee, 2. heÌ{eF& jšvle ØeCeeueer mes cegòeâ nes - Ùen megefveef§ele keâjvee, 3. hee"ŸeÛeÙee& keâe Fme lejn mebJeOe&ve
efkeâ Jen yeÛÛeeW keâes yengcegKeer efJekeâeme kesâ DeJemej GheueyOe keâjJeeS~ Jen hee"Ÿe hegmlekeâ kesâefvõle yevekeâj ve jn peeÙe~ 4.
hejer#ee keâes Dehes#eeke=âle DeefOekeâ ueÛeeruee yeveevee Deewj keâ#ee keâer ieefleefJeefOeÙeeW mes peesÌ[vee, Deewj 5. Skeâ Ssmeer DeefOeYeeJeer
henÛeeve keâe efJekeâeme efpemeceW Øepeeleebef$ekeâ jepÙe-JÙeJemLee kesâ Devleie&le je°^erÙe Ûeslevee meceeefnle neW~

DeejbefYekeâ keâ#eeDeeW kesâ oewjeve nceejs meejs Mew#eefCekeâ ØeÙeeme Fme yeele hej yengle efveYe&j keâjles nQ efkeâ hetJe& ØeeLeefcekeâ
efMe#ee (F&0meer0F&0) keâer Ùeespevee hesMesJej o#elee kesâ meeLe yeveeF& peeS Deewj Gmekeâe meeLe&keâ efJemleej efkeâÙee peeS~ ojDemeue
DeejbefYekeâ mketâueer hee"Ÿe›eâce Deewj hee"ŸehegmlekeâeW ceW keâesF& Yeer megOeej hetJe& ØeeLeefcekeâ efMe#ee (F&0meer0F&0) kesâ yengheefjefÛele
efmeæevleeW keâer jesMeveer ceW ner efkeâÙee peevee ÛeeefnS~ DeOÙeeÙe 2 ceW %eeve keâer Øeke=âefle Deewj yeÛÛeeW keâes meerKeves keâer keâeÙe&veerefleÙeeW
hej ÛeÛee& keâer ieF& nw pees DeOÙeeÙe 3 ceW efoS ieÙes Gve megPeeJeeW keâe mewæeefvlekeâ DeeOeej efve™efhele keâjleer nw pees hee"ŸeÛeÙee&
kesâ efJeefYevve #es$eeW kesâ efueS efoS ieS nQ~ Ùen leLÙe efkeâ yeÛÛee %eeve keâe me=peve keâjlee nw, Fmekeâe efveefnleeLe& nw efkeâ hee"ŸeÛeÙee&,
hee"Ÿe›eâce SJeb hee"ŸehegmlekeWâ efMe#ekeâ keâes Fme yeele kesâ efueS me#ece yeveeSB efkeâ Jes yeÛÛeeW keâer Øeke=âefle Deewj JeeleeJejCe kesâ
Deveg®he keâ#eeÙeer DevegYeJe DeeÙeesefpele keâjW leeefkeâ meejs yeÛÛeeW keâes DeJemej efceue heeSB~ efMe#eCe keâe GösMÙe yeÛÛes kesâ meerKeves
keâer menpe FÛÚe Deewj ÙegefòeâÙeeW keâes mece=æ keâjvee nesvee ÛeeefnS~ %eeve keâes metÛevee mes Deueie keâjves keâer pe™jle nw Deewj
efMe#eCe keâes Skeâ hesMesJej ieefleefJeefOe kesâ ™he ceW henÛeeveves keâer pe™jle nw ve efkeâ leLÙeeW kesâ jšves Deewj Øemeej kesâ ØeefMe#eCe
kesâ ™he ceW~ meef›eâÙe ieefleefJeefOe kesâ peefjS ner yeÛÛee Deheves Deeme-heeme keâer ogefveÙee keâes mecePeeves keâer keâesefMeMe keâjlee nw~
FmeefueS ØelÙeskeâ meeOeve keâe GheÙeesie Fme lejn efkeâÙee peevee ÛeeefnS efkeâ yeÛÛeeW keâes Kego ner DeefYeJÙeòeâ keâjves ceW, JemlegDeeW
keâe Fmlesceeue keâjves ceW Deheves Øeeke=âeflekeâ Deewj meeceeefpekeâ heefjJesMe keâer Keespeyeerve keâjves ceW Deewj mJemLe ™he ceW efJekeâefmele
nesves ceW ceoo efceues~ Deiej yeÛÛeeW kesâ keâ#ee ceW DevegYeJeeW keâes Fme lejn DeeÙeesefpele keâjvee nes efpememes GvnW %eeve me=efpele keâe
DeJemej efceues lees nceejer mketâueer JÙeJemLee ceW JÙeehekeâ JÙeJemLeeiele megOeejeW keâer pe™jle nesieer (heeBÛeJeer DeOÙeeÙe) Deewj mketâue
kesâ ueeskeâeÛeej keâer iegCeJeòee keâes megOeejves kesâ efueS mebmeeOeve pegšeS  peeSB~ (ÛeewLee DeOÙeeÙe)~
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mketâueer hee"ŸeÛeÙee& kesâ Ûeej megheefjefÛele #es$eeW Yee<ee, ieefCele, efJe%eeve Deewj meceepe efJe%eeve ceW cenlJehetCe& heefjJele&veeW
ceW megPeeJe efoÙee ieÙee nw~ Fme Âef° mes efkeâ efMe#ee Deepe keâer Deewj YeefJe<Ùe keâer pe™jleeW kesâ efueS pÙeeoe Øeemebefiekeâ yeve
mekesâ Deewj yeÛÛeeW keâes Gme oyeeJe mes cegòeâ efkeâÙee pee mekesâ pees Jes Deepe Pesue jns nQ~ Ùen je°^erÙe hee"ŸeÛeÙee& omleeJes]pe Fme
yeele keâer efmeheâeefjMe keâjlee nw efkeâ efJe<eÙeeW kesâ yeerÛe ceW oerJeejW veerÛeer keâj oer peeSB leeefkeâ yeÛÛeeW keâes %eeve keâe mece«e Deevebo
efceue mekesâ Deewj efkeâmeer Ûeer]pe keâes mecePeves mes efceueves Jeeueer KegMeer neefmeue nes mekesâ~ Fmekesâ meeLe Ùen Yeer megPeeÙee ieÙee
efkeâ hee"Ÿehegmlekeâ Deewj otmejer meece«eer keâer yenguelee nes, efpemeceW mLeeveerÙe %eeve Deewj heejbheefjkeâ keâewMeue Meeefceue nes mekeâles
nQ Deewj yeÛÛeeW kesâ Iej meecegoeefÙekeâ heefjJesMe mes peerJeble mebyebOe yeveeves Jeeues mhetâefle&oeÙekeâ mketâueer ceenewue keâes megefveef§ele efkeâÙee
pee mekesâ~ Yee<ee ceW ef$eYee<ee heâecet&ues keâes ueeiet keâjves kesâ efheâj mes ØeÙeeme keâe megPeeJe efoÙee ieÙee nw efpemeceW DeeefoJeemeer
Yee<eeDeeW meefnle yeÛÛeeW keâer ceele=Yee<eeDeeW keâes efMe#ee kesâ ceeOÙece kesâ ™he ceW mJeerke=âle osves hej ]peesj nw~ ØelÙeskeâ yeÛÛes ceW
yengYeeef<ekeâ ØeJeerCelee efJekeâefmele keâjves kesâ efueS YeejleerÙe meceepe kesâ yengYeeef<ekeâ Ûeefj$e keâes Skeâ mebmeeOeve kesâ ™he ceW osKevee
ÛeeefnS efpemeceW Deb«espeer ceW ØeJeerCelee Yeer Meeefceue nw~ Ùen leYeer cegceefkeâve nw efkeâ Yee<ee keâe hegKlee efMe#eeMeeŒe ceele=Yee<ee kesâ
GheÙeesie hej DeeOeeefjle nes~ heÌ{vee, efueKevee, yeesuevee Deewj megvevee - Ùes ef›eâÙeeSB hee"ŸeÛeÙee& kesâ meYeer #es$eeW ceW yeÛÛeeW keâer
Øeieefle ceW Yetefcekeâe efveYeeleer nQ Deewj FvnW hee"ŸeÛeÙee& keâer Ùeespevee keâe DeeOeej nesvee ÛeeefnS~ DeejefcYekeâ keâ#eeDeeW kesâ hetjs oewj
ceW heÌ{ves hej ]peesj osvee ]pe™jer nw efpememes nj yeÛÛes keâes mketâueer efMe#ee keâe "esme DeeOeej efceue mekesâ~

ieefCele keâer efMe#ee Ssmeer nesveer ÛeeefnS efpememes yeÛÛeeW kesâ Jes mebmeeOeve mece=æ neW pees efÛebleve Deewj leke&â ceW Decetle&veeW
keâer mebkeâuhevee keâjves Deewj Gvekeâe JÙeJenej keâjves ceW, mecemÙeeDeeW keâes met$eyeæ keâjves Deewj meguePeeves ceW Gvekeâer meneÙelee
keâjW~ GösMÙeeW keâe Ùen JÙeehekeâ heâuekeâ Gme Øeemebefiekeâ Deewj DeLe&hetCe& ieefCele keâes heÌ{ekeâj leÙe efkeâÙee pee mekeâlee nw pees
yeÛÛeeW kesâ DevegYeJeeW ceW iegLeer ngF& nes~ ieefCele ceW meheâuelee keâes nj yeÛÛes kesâ DeefOekeâej keâer lejn osKee peevee ÛeeefnS~ Fmekesâ
efueS ieefCele kesâ oeÙejs keâes Deewj efJemle=le keâjves keâer pe™jle nw Deewj Fmes otmejs efJe<eÙeeW mes peesÌ[ves keâer pe™jle nw~ nj mketâue
keâes keâchÙetšj, ne[&JesÙej, meeheäšJesÙej Deewj keâvewefkeäšefJešer cegnwÙee keâjeves pewmeer {eBÛeeiele ÛegveewefleÙeeW keâe meecevee keâjves keâer
pe™jle nw~

efJe%eeve kesâ efMe#eCe ceW Fme lejn keâer leyoerueer keâer peeveer ÛeeefnS efkeâ Ùen nj yeÛÛes keâes Deheves jespe kesâ DevegYeJeeW keâes
peeBÛeves Deewj Gvekeâe efJeMues<eCe keâjves ceW me#ece yeveeS~ heefjJesMe mecyevOeer mejeskeâejeW Deewj efÛebleeDeeW hej nj efJe<eÙe ceW peesj
efoÙes peeves keâer pe™jle nw Deewj Ùen {sjeW ieefleefJeefOeÙeeW Deewj yeenjer ogefveÙee hej keâer ieF& heefjÙeespeveeDeeW kesâ Éeje nesvee ÛeeefnS~
Fme Øekeâej keâer heefjÙeespevee kesâ ceeOÙece mes efvekeâueves Jeeueer metÛeveeDeeW Deewj mecePe kesâ DeeOeej hej YeejleerÙe heÙee&JejCe keâes
ueskeâj Skeâ meJe&megueYe Deewj heejoMeea DeebkeâÌ[e-meb«en lewÙeej nes mekeâlee nw pees DelÙevle GheÙeesieer Mew#eefCekeâ mebmeeOeve meeefyele
nesiee~ Ùeefo efJeÅeeefLe&ÙeeW keâer heefjÙeespeveeSB megefveÙeesefpele neW lees Gvemes %eeve me=efpele nesiee~ yeeue efJe%eeve keâeb«esme keâer lepe& hej
Skeâ meeceeefpekeâ Deeboesueve keâer keâuhevee keâer pee mekeâleer nw efpememes hetjs osMe ceW DevJes<eCe keâer efMe#ee keâes Øeeslmeenve efceuesiee
pees yeeo ceW hetjs oef#eCe SefMeÙee ceW hewâue mekeâlee nw~

meeceeefpekeâ efJe%eeve ceW hee"ŸeÛeÙee& kesâ Fme omleeJespe Éeje ØemleeefJele Gheeiece %eeve kesâ #es$eeW keâer efJeefMe° meerceeDeeW
keâes henÛeevelee nw Deewj meeLe ner ‘heeveer’ pewmes cenlJehetCe& cegöeW kesâ efueS meceekeâueve hej peesj oslee nw~ neefMeS hej {kesâue
efoS ieS mecetneW keâer Âef° mes meceepe efJe%eeve kesâ DeOÙeÙeve keâe ØemleeJe keâjles ngS vepeefjS ceW Skeâ hetjer leyoerueer keâer
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efmeheâeefjMe keâer ieF& nw~ meeceeefpekeâ efJe%eeve kesâ meejs henuegDeeW ceW peW[j kesâ meboYe& ceW vÙeeÙe Deewj DevegmetefÛele peeefle leLee
pevepeeefle kesâ cemeueeW keâes ueskeâj peeie™keâlee leLee DeuhemebKÙekeâ mebJesoveMeeruelee kesâ Øeefle mepeielee nesveer ÛeeefnS~ veeieefjkeâ
MeeŒe keâes jepeveerefle efJe%eeve kesâ ™he ceW {euevee ÛeeefnS Deewj yeÛÛeeW kesâ Deleerle Deewj veeieefjkeâ Deefmcelee keâer DeJeOeejCee
hej Fefleneme kesâ ØeYeeJe kesâ cenlJe keâes henÛeevevee ÛeeefnS~

hee"ŸeÛeÙee& keâe Ùen omleeJespe Ûeej hee"ŸeÛeÙeea #es$eeW keâer lejheâ OÙeeve Deekeâef<e&le keâjlee nw pees Fme Øekeâej nw : keâece,
keâuee Deewj heejbheefjkeâ omlekeâeefjÙeeB, mJeemLÙe leLee Meejerefjkeâ efMe#ee SJeb Meeefvle~ keâece kesâ meboYe& ceW DeejbefYekeâ mlej mes Meg®
keâjles ngS keâece keâes DeefOeiece mes peesÌ[ves kesâ efueS kegâÚ yegefveÙeeoer keâoce megPeeS ieS nQ~ Gvekesâ heerÚs DeeOeej Ùen nw efkeâ
%eeve keâece keâes DevegYeJe ceW ®heebleefjle keâj oslee nw Deewj menÙeesie, me=peveelcekeâlee Deewj Deelce-efveYe&jlee pewmes cetuÙeeW keâer
Glheefòe keâjlee nw~ Ùen %eeve Deewj jÛeveelcekeâlee kesâ veS ™heeW keâer ØesjCee Yeer oslee nw~ Jeefj‰ keâ#eeDeeW ceW mketâue kesâ yeenj
kesâ mebmeeOeveeW keâes DeewheÛeeefjkeâ ceevÙelee osves keâer efmeheâeefjMe nw leeefkeâ Gve yeÛÛeeW keâes ueeYe hengBÛe mekesâ pees DeepeerefJekeâe mes
meerOes pegÌ[er ngF& efMe#ee keâe ÛegveeJe keâjles nQ~ mketâue kesâ yeenj keâer DeepeerefJekeâe mebmLeeDeeW keâes DeewheÛeeefjkeâ ceevÙelee keâer
pe™jle nw efpememes yeÛÛeeW keâes Ssmee mLeeve GheueyOe keâjJeeS peneB yeÛÛes DeewpeejeW Deewj otmejs meeOeveeW mes keâece keâjW~
omlekeâeefjÙeeW kesâ ceeefveÛe$eerkeâjCe keâer efmeheâeefjMe keâer ieF& nw efpememes Gve FueekeâeW keâer henÛeeve keâer pee mekesâ peneB yeÛÛeeW keâes
mLeeveerÙe keâejeriejeW kesâ menejs omlekeâeefjÙeeW ceW ØeefMe#eCe efoÙee pee mekeâlee nw~

nj mlej hej efJe<eÙe kesâ ™he ceW keâuee keâes peien efoS peeves keâer efmeheâeefjMe keâer ieF& efpemeceW ieeÙeve, ve=lÙe, ÂMÙe
keâueeSB Deewj veeškeâ ÛeejeW henuet Meeefceue nQ~ hej ÙeneB Yeer peesj hejmhej-ef›eâÙeelcekeâ heæefleÙeeW hej nesvee ÛeeefnS ve efkeâ
ØeefMe#eCe hej~ keäÙeeWefkeâ keâuee efMe#eCe keâe GösMÙe meewvoÙee&lcekeâ Deewj JewÙeefòeâkeâ Ûeslevee keâes Øeeslmeeefnle keâjvee nw Deewj
efJeefJeOe ™heeW ceW Kego keâes JÙeòeâ keâjves keâer #ecelee keâes yeÌ{eJee osvee nw~ YeejleerÙe heejbheefjkeâ omlekeâeefjÙeeB DeeefLe&keâ Deewj
meeQoÙe&hejkeâ cetuÙeeW kesâ DeLe& ceW mketâueer efMe#ee kesâ efueS Øeemebefiekeâ Deewj cenlJehetCe& nQ, Ùen leLÙe henÛeevee peevee ÛeeefnS~

mketâueeW ceW yeÛÛes keâer keâeceÙeeyeer Gmekesâ hees<eCe Deewj megefveÙeesefpele Meejerefjkeâ ieefleefJeefOe kesâ keâeÙe&›eâceeW hej efveYe&j nesleer
nw~ FmeerefueS pe™jer mebmeeOeveeW Deewj mketâue kesâ meceÙe keâes ceOÙeeÖ Yeespeve keâeÙe&›eâce keâes megÂÌ{ yeveeves ceW ueieevee ÛeeefnS~
Ùen megefveef§ele keâjves kesâ efueS efJeMes<e ØeÙeemeeW keâer pe™jle nesieer efkeâ mJeemLÙe Deewj Meejeefjkeâ efMe#ee kesâ keâeÙe&›eâceeW ceW Meeuee
hetJe& DeJemLee mes ueskeâj Deeies lekeâ ueÌ[keâeW keâer lejn ner ueÌ[efkeâÙeeW keâer Deesj Yeer Glevee ner OÙeeve efoÙee peeS~

hetjer ogefveÙee ceW yeÌ{leer Demeefn<Ceglee Deewj celeYesoeW keâes meguePeeves kesâ lejerkesâ kesâ ™he ceW efnbmee keâer Deesj yeÌ{les ngS
™Peeve keâes osKeles ngS Fme yeele keâer efmeheâeefjMe keâer ieF& nw efkeâ Meebefle keâes je°^erÙe efvecee&Ce keâer hetJe& Mele& Deewj Skeâ meeceeefpekeâ
mebmkeâej kesâ ™he ceW mece«e cetuÙe mebjÛevee kesâ leewj hej mJeerkeâej efkeâÙee peeS efpemekeâer Deepe DelÙeefOekeâ Øeemebefiekeâlee nw~ Skeâ
ueeskeâleebef$ekeâ Deewj vÙeeÙehetCe& mebmke=âefle ceW yeÛÛeeW kesâ meceepeerkeâjCe kesâ efueS Meeefvle kesâ efueS efMe#ee keâer mebYeeJeveeDeeW keâes
efJeefYevve ieefleefJeefOeÙeeW kesâ Éeje nj mlej hej, Deewj nj efJe<eÙe ceW efJe<eÙeeW kesâ efJeJeskeâhetCe& ÛegveeJe kesâ peefjS meekeâej efkeâÙee
pee mekeâlee nw~ Meeefvle kesâ efueS efMe#ee keâes efMe#ekeâ ØeefMe#eCe hee"ŸeÛeÙee& ceW Meeefceue keâjves keâer efmeheâeefjMe keâer ieF& nw~

mketâue kesâ ceenewue keâes hee"ŸeÛeÙee& kesâ Skeâ henuet keâer lejn osKee ieÙee nw keäÙeeWefkeâ Ùen yeÛÛeeW keâes efMe#ee kesâ GösMÙeeW
Deewj meerKeves keâer Gve ÙegefòeâÙeeW kesâ efueS lewÙeej keâjleer nw pees mketâue ceW meheâuelee kesâ efueS pe™jer nw~ Skeâ mebmeeOeve kesâ ™he
ceW mketâue kesâ meceÙe keâes ueÛeerues {bie mes efveÙeesefpele efkeâS peeves keâer pe™jle nw~ mLeeveerÙe mlej hej efveÙeesefpele ueÛeerues mketâueer
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kewâuesC[j Deewj meceÙe meeefjCeer keâer efmeheâeefjMe keâer ieF& nw leeefkeâ heefjÙeespevee Deewj Øeeke=âeflekeâ Deewj heejbheefjkeâ Oejesnj Jeeues
mLeueeW kesâ efueS YeüceCe pewmeer efJeefJeOe Øekeâej keâer ieefleefJeefOeÙeeW kesâ efueS ceewkeâe efceue mekesâ~ Fme yeele keâer keâesefMeMe keâjveer
nesieer efkeâ yeÛÛeeW kesâ efueS meerKeves kesâ DeefOekeâ mebmeeOeve lewÙeej efkeâÙes peeSB, Keemekeâj mketâue Deewj efMe#ekeâ kesâ efueS meboYe&
hegmlekeâeueÙe nsleg mLeeveerÙe Yee<eeDeeW ceW efkeâleeyeW Deewj meboYe& meeceef«eÙeeB GheueyOe neW Deewj yeÛÛeeW keâer DebleŠ ef›eâÙeelcekeâ
lekeâveerkeâer lekeâ hengBÛe nes ve efkeâ Øemeeefjle lekeâveerkeâ lekeâ~ Ùen omleeJespe ceeOÙeefcekeâ mlej hej efJekeâuheeW ceW yenguelee Deewj
ueÛeeruesheve kesâ cenlJe hej peesj oslee nw Deewj yeÛÛeeW keâes yebo KeeBÛeeW ceW [eue osves keâer mLeeefhele ØeJe=efòe keâes nleeslmeeefnle keâjlee
nw keäÙeeWefkeâ Fmemes yeÛÛeeW kesâ, Keeme keâj «eeceerCe FueekeâeW kesâ yeÛÛeeW kesâ DeJemej meerefcele nes peeles nQ~

JÙeJemLeeiele megOeejeW kesâ meboYe& ceW Ùen omleeJespe hebÛeeÙeleer jepe JÙeJemLee keâes megÂÌ{ keâjves hej yeue oslee nw~ iegCeJeòee
Deewj peJeeyeosner yeÌ{eves kesâ ceeOÙece kesâ ™he ceW meecegoeefÙekeâ Yeeieeroejer keâes Øeeslmeeefnle keâjves kesâ efueS Skeâ DeefOekeâ
megefveÙeesefpele ™Ke Deheveekeâj Ùen efkeâÙee pee mekeâlee nw~ heÙee&JejCe mes pegÌ[er efJeefJeOe mketâue-DeeOeeefjle heefjÙeespeveeSB hebÛeeÙeleer
jepe mebmLeeDeeW kesâ efueS Skeâ Ssmee %eeve YeC[ej nes mekeâleer nQ efpemekesâ DeeOeej hej Jes mLeeveerÙe heÙee&JejCe keâer yesnlej meepe-
mebYeeue keâj Gmes hegvepeeaefJele keâj mekeâles nQ~ iegCeJeòee kesâ mlej keâes Thej G"eves kesâ efueS mketâueer mlej hej Dekeâeoefcekeâ
efveÙeespeve Deewj vesle=lJe pe™jer nw Deewj KeC[ SJeb mebkegâue mlej hej YetefcekeâeDeeW ceW efJeYeepeve keâjvee yengle ner DeeJeMÙekeâ nw~
ÛeóesheeOÙeeÙe keâceerMeve (1984) Éeje megPeeS ieS hesMesJej ceevekeâeW ceW {erueeheve ueeves keâer neue keâer ØeJe=efòe keâes jeskeâves kesâ
efueS efMe#ekeâ-ØeefMe#eCe ceW ›eâeefvlekeâejer heefjJele&ve keâer pe™jle nw~ mesJeehetCe& ØeefMe#eCe keâeÙe&›eâceeW keâes pÙeeoe uebyeer DeJeefOe
keâe leLee DeefOekeâ mece«elee efueS ngS nesvee ÛeeefnS leeefkeâ yeÛÛeeW keâe OÙeevehetJe&keâ DeJeueeskeâve keâjves kesâ efueS heÙee&hle DeJemej
Deewj mketâueeW ceW Fbšve&efMehe kesâ Éeje efMe#eeMeeŒeerÙe efmeæevleeW keâes JÙeJenej mes peesÌ[ves kesâ hetjs ceewkesâ efceue mekeWâ~

hee"ŸeÛeÙee& keâes veJeerke=âle keâjves kesâ efueS meyemes ]pe®jer JÙeJemLeeiele keâoce nesiee hejer#eeDeeW ceW megOeej efpememes Keemekeâj
omeJeeR Deewj yeejnJeeR keâ#ee ceW yeÛÛeeW Deewj Gvekesâ ceelee-efhelee hej yeÌ{les ceveesJew%eeefvekeâ oyeeJe keâer ienjeleer mecemÙeeDeeW keâe
keâesF& meceeOeeve efvekeâeuee pee mekesâ~ Fmekesâ efueS pees efJeMes<e keâoce G"eves pe™jer nQ Jes nQ ØeMve he$e kesâ mJe™he keâe hetje
heefjJele&ve, efpememes leke&âMeefòeâ Deewj jÛeveelcekeâ #eceleeDeeW keâes Deekeâueve keâe DeeOeej yeveeÙee peeS ve efkeâ jšves keâer #ecelee
keâes~ meeLe ner heejoefMe&lee Deewj Deebleefjkeâ Deekeâueve keâes yeÌ{eJee osles ngS hejer#eeDeeW keâes keâ#ee keâer ieefleefJeefOeÙeeW mes Yeer peesÌ[ves
keâer pe™jle nw~ Deepe ØeÛeefuele heeme Deewj hesâue keâer meeceevÙeerke=âle ßesefCeÙeeW keâer keâceer keâes otj keâjves kesâ efueS pe™jer nesiee
efkeâ Ssmeer ÙegefòeâÙeeB Keespeer peeSB pees yeÛÛeeW keâes Deueie-Deueie mlej keâer GheueefyOeÙeeW keâe efJekeâuhe uesves keâes Øesefjle keâj mekeWâ~
yees[&-hetJe& hejer#eeDeeW hej Deefleefjòeâ ]peesj keâes Yeer nleeslmeeefnle efkeâS peeves keâer pe™jle nw~

DevleleŠ Ùen omleeJespe mketâueer JÙeJemLee Deewj otmejs veeieefjkeâ mecetneW kesâ yeerÛe menYeeefielee keâer efmeheâeefjMe keâjlee nw
efpeveceW iewj-mejkeâejer mebie"ve Deewj efMe#ekeâ mebie"ve Yeer Meeefceue nw~ henues mes ner ceewpeto veJeeÛeejeW kesâ DevegYeJeeW keâes cegKÙe
Oeeje keâe mJe™he osves keâer pe™jle nw~ Deepe pe™jle Fme yeele keâer nw efkeâ DeejbefYekeâ efMe#ee kesâ meJe&JÙeeheerkeâjCe ceW efveefnle
ÛegveewefleÙeeW kesâ Øeefle mepeielee keâes jepÙe Deewj yeÛÛeeW keâes ueskeâj keâece keâj jner meejer SpeWefmeÙeeW kesâ yeerÛe Skeâ JÙeehekeâ
menYeeefielee keâe efJe<eÙe yeveeÙee peeS Deewj henues mes ceewpeto veJeeÛeejeW kesâ DevegYeJeeW keâes cegKÙeOeeje ceW ueeÙee peeS~
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ieefCele efMe#eCe kesâ GösMÙe

ceeveJe meYÙelee kesâ efJekeâeme ceW ØeejcYe mes ner ieefCele keâe efJeefMe° mLeeve jne nw~ ieefCele nceejs JÙeeJeneefjkeâ peerJeve
keâe Debie nw~ meceepe mes meerOee pegÌ[e nesves kesâ keâejCe meceepe keâer yeoueleer DeeJeMÙekeâleeDeeW Deewj Dehes#eeDeeW kesâ heefjØes#Ùe
ceW ieefCele kesâ hee"Ÿe›eâce ceW mebMeesOeve Deewj heefjJeOe&ve nesles jns nQ~

Ùen meJe&mJeerkeâeÙe& leLÙe nw efkeâ %eeve efJe%eeve kesâ mecemle efJe<eÙeeW ceW efkeâmeer ve efkeâmeer ™he ceW ieefCele meceeJesefMele nw~
ieefCele keâes JÙeeheej keâe ØeeCe, efJe%eeve keâe pevceoelee keâne ieÙee nw~ meYeer efMe#eeefJeodeW leLee efJeefYeVe efMe#ee DeeÙeesieeW ves Fmekesâ
cenlJe keâes mJeerkeâej keâj Deheveer mebmlegefleÙeeW ceW ØeeLeefcekeâ Deewj ceeOÙeefcekeâ mlej hej ieefCele efMe#eCe keâes efJeMes<e cenlJe osves
kesâ efueS OÙeeve Deekeâef<e&le efkeâÙee nw~

Fmeer keâejCe je°êrÙe efMe#ee veerefle 1986 ceW ieefCele kesâ hee"Ÿe›eâce keâe DeeOegefvekeâerkeâjCe keâjves keâe efve§eÙe efkeâÙee ieÙee~
Fmeer heefjØes#Ùe ceW keâ#ee 9 Deewj 10 ceW ieefCele kesâ veJeerve hee"Ÿe›eâce ceW Dehesef#ele mebMeesOeve SJeb heefjJeæ&ve efkeâÙes ieÙes nQ~

Fme mlej hej yeÛÛeeW keâer keâuhevee Meefòeâ keâe efJekeâeme nesves ueielee nw~ GveceW owefvekeâ peerJeve kesâ ØelÙeskeâ jnmÙe
keâes mecePeves SJeb peeveves keâer FÛÚe Øeyeue nesleer nw, yeÛÛes %eeve Deewj efÛebleve kesâ meeLe efJe<eÙe keâes ienvelee mes mecePeves
ceW ™efÛe uesves ueieles nQ~ Fve meYeer efyevogDeeW keâes Âef°iele jKeles ngS ieefCele kesâ hee"Ÿe›eâce kesâ GösMÙe efvecveJele efveef§ele
efkeâÙes ieÙes nQ-

� ieefCele keâer mebjÛevee keâes lekeâeX kesâ mebkesâleve Deewj Glheefòe kesâ ceeOÙece mes mecePevee~
� ieefCele keâer Deheveer efJeefYeVe efJeMes<eleeDeeW pewmes efkeâ meeJeOeeveerhetJe&keâ heefjYeeef<ele heo Deewj leLÙe GvnW Øemlegle

keâjves kesâ efueS ØeleerkeâeW keâe GheÙeesie, mebef#ehle ™he mes keâns meeOÙe efpemeceW kesâJeue henues heefjYeeef<ele heoeW keâe
GheÙeesie nes, meeOÙe keâes melÙeeefhele keâjves Jeeueer GheheefòeÙeeB kesâ meeLe mebØesef<ele keâjvee~

� leke&â kesâ ceeOÙece mes, henues melÙeeefhele efkeâS ieS meeOÙe kesâ DeeOeej hej, efpevemes efkeâmeer ØecesÙe keâes efmeæ efkeâÙee
peelee nw, Gvekesâ DevegØeÙeesieeW mes ieefCeleerÙe {eBÛee keâe efJekeâeme keâjvee~

� yeerpeieefCeleerÙe mebjÛeveeDeeW keâes pÙeeefceleerÙe ™he ceW ÂMÙeerke=âle keâjves keâer #ecelee keâe efJekeâeme keâjvee~
� efJeefYeVe efJe<eÙe #es$e pewmes efkeâ yeerpeieefCele Deewj ef$ekeâesCeefceleerÙe pÙeeefceefle Deewj #es$eefceefle, ieefCele Deewj Yeeweflekeâ

efJe%eeve, ieefCele Deewj meeceeefpekeâ efJe%eeve ceW megmhe° mecyevOe keâes mecePeves keâer #ecelee keâe efJekeâeme keâjvee~
� owefvekeâ peerJeve keâer efJeefYeVe mecemÙeeDeeW keâe DeOÙeÙeve hetCe& meceeOeeve {tÌ{ves kesâ DeJemej Øeoeve keâjvee, efpememes

efMe#eeefLe&ÙeeW keâes owefvekeâ DeeJeMÙekeâleeDeeW keâer hetefle& nsleg ieefCeleerÙe leLÙeeW, DeJeOeejCeeDeeW Deewj efmeæevleeW keâer
peevekeâejer Deewj mecyeesOe nes mekesâ~
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� pÙeeefceleerÙe Deewj yeerpeieefCeleerÙe DeJeOeejCee keâes ef›eâÙee keâueeheeW, ØeÙeesieeW Deewj melÙeeheveeW Éeje peevekeâejer SJeb
mebyeesOe Deefpe&le keâjvee~

� meebefKÙekeâerÙe uesKee efÛe$e keâes osKekeâj Gvemes Dehesef#ele DeeBkeâÌ[eW keâes he=Lekeâ keâjvee, Gvekeâer JÙeeKÙee keâjvee Deewj
efve<keâ<e& Øeehle keâjves keâer o#elee efJekeâefmele keâjvee~

� je°^erÙe Skeâlee, heÙee&JejCe mebj#eCe, efuebieYeso Deewj meeceeefpekeâ efJe<eceleeDeeW keâes meceehle keâjves kesâ efueS
peeie™keâlee efJekeâefmele keâjvee~

� efJeÕe ceW ieefCele kesâ efJekeâeme ceW, efJeMes<eleŠ YeejleerÙe ieefCele%eeW kesâ ceneve Ùeesieoeve keâer peevekeâejer leLee mejenvee
keâjvee~
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ceeOÙeefcekeâ mlej hej ieefCele kesâ hee"Ÿe›eâce kesâ GösMÙe

peerJeve keâewMeue Deewj peerefJekeâe mes mketâueer efMe#ee kesâ mebyebOe kesâ yeejs ceW yengle kegâÚ efueKee ieÙee nw~ Ùen efveef§ele ™he
mes meÛe nw efkeâ ØeeLeefcekeâ mlej hej heÌ{eS ieS keâF& keâewMeue owefvekeâ peerJeve ceW GheÙeesieer nesles nQ~ leLeeefhe heerÚs yeleeS ieS
GÛÛe ue#ÙeeW hej efJeÛeej keâjles ngS hee"ŸeÛeÙee& kesâ hegveŠ GvcegKeerkeâjCe mes yeÛÛeeW Éeje mketâueer meceÙe keâe yesnlej GheÙeesie
nesiee, Fme ™he ceW efkeâ Ùen yeÛÛeeW ceW mecemÙee meceeOeeve Deewj efJeMues<eCe keâewMeue efveefce&le keâjsiee leLee GvnW peerJeve ceW Deeves
Jeeueer efJeefYeVe Øekeâej keâer mecemÙeeDeeW keâes yesnlej lejerkesâ mes nue keâjves kesâ efueS lewÙeej keâjsieer~

hee"ŸeÛeÙee& keâer ™hejsKee ceW ieefCele efMe#ee kesâ mLeeve kesâ yeejs ceW nceeje efÛebleve Fve pegÌ[JeeB mejeskeâejeW hej DeeOeeefjle
nQ : Skeâ, ØelÙeskeâ Úe$e kesâ ceefmle<keâ keâes JÙemle jKeves kesâ efueS ieefCele efMe#ee keäÙee keâj mekeâleer nw Deewj otmeje efkeâ Ùen
Gmekeâer Deebleefjkeâ MeefòeâÙeeW keâes efkeâme Øekeâej cepeyetle keâj mekeâleer nw~ mketâue ceW nce ieefCele efMe#ee kesâ Øeefle Dehevee Âef°keâesCe
mecePeeles nQ, efJeÛeejCeerÙe cegKÙe #es$eeW keâes JeefCe&le keâjves keâe ØeÙeeme keâjles nQ Deewj Fve pegÌ[JeeB heefjØes#ÙeeW hej DeeOeeefjle
mejeskeâejeW keâes mebyeebefOele keâjves nsleg efme]heâeefjMeW keâjles nQ~

nceejs yengle mes efJeÛeej Sve.meer.šer.Sce. mebÙegòeâ jepÙe Decesefjkeâe, o vÙetpemeea cewLescewefškeäme keâe@SefueMeve, kesâefueheâesefve&Ùee
mšsš yees[& Dee@heâ SpegkesâMeve, kesâ ieefCele Mewef#ekeâ efJe<eÙeJemleg ceevekeâ, efmebieehegj ieefCele hee"ŸeÛeÙee&, efo cewLescewefškeäme ueefveËie
SefjÙee mšsšceWšdme Dee@]heâ DeemšŝefueÙee Sb[ vÙetpeerueQ[, Deewj vesMeveue keâjerkegâuee Dee@]heâ øeâebme nbiejer Deewj ÙetveeFšs[ efkebâie[ce
ceW ieefCele hee"ŸeÛeÙee& hej ÛeÛee&DeeW mes efveefce&le ngS nQ~ hesâjerefve-cegb[s leLee Gvekesâ menÙeesefieÙeeW ves øeâebme kesâ ieefCele keâer je°^erÙe
hee"ŸeÛeÙee& Deewj efMe#eCe ef›eâÙeeDeeW keâer yeÇepeerue, efceœe, peeheeve,kesâvÙee, mJeer[ve Deewj Ùet.Sme.S. mes leguevee keâj Skeâ
®efÛehetCe& ÛeÛee& Øemlegle keâer~

2. Skeâ Âef° keâLeve

nceejer Âef° ceW mketâueer ieefCele Gve heefjefmLeefleÙeeW ceW neslee nw, peneB :

� yeÛÛes ieefCele ceW Deevebo uesvee meerKeW : Ùen Skeâ cenlJehetCe& ue#Ùe nw pees efkeâ Fme DeeOeej JeekeäÙe hej DeeOeeefjle
nw efkeâ ieefCele keâe peerJeve Yej GheÙeesie Deewj Deevebo efueÙee pee mekeâlee nw, Deewj FmeefueS Fme Øekeâej keâe mJeeo
hewoe keâjves kesâ efueS mketâue GefÛele peien nw~ otmejer lejheâ ieefCele kesâ Øeefle YeÙe GlheVe keâjvee (Ùee Fmes otj ve
keâjvee) yeÛÛeeW keâes peerJeve keâer Skeâ Dence Deewj pe™jer ÙeesiÙelee mes JebefÛele keâj mekeâlee nw~

� yeÛÛes cenlJehetCe& ieefCele meerKeW : ieefCele keâes met$eeW Deewj Ùeebef$ekeâ ef›eâÙeeDeeW lekeâ meerefcele jKevee yengle vegkeâmeeve
hengBÛeelee nw~ efkeâmeer ieefCeleerÙe lekeâveerkeâ keâe keâneB leLee kewâmes GheÙeesie keâjvee nw, Fme Ûeerpe keâes mecePevee pÙeeoe
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cenlJehetCe& nw ve efkeâ Gme lekeâveerkeâ keâes Ùeeo jKevee (pees efkeâ efkeâmeer hegmlekeâ keâe GheÙeesie keâjkesâ Deemeeveer mes
efkeâÙee pee mekeâlee nw)~ mketâue keâes Ssmeer mecePe hewoe keâjves keâer pe™jle nw~

� yeÛÛes ieefCele keâes Fme ™he ceW osKeW efkeâ Fmekesâ yeejs ceW Jes yeele keâjW, mebØes<eCe keâjW, Deeheme ceW ÛeÛee& keâjW, Deewj
Gme hej efceuekeâj keâeÙe& keâjW~ ieefCele keâes yeÛÛes kesâ peerJeveevegYeJeeW keâe Skeâ DebMe yeveevee meyemes DeÛÚer ieefCele
efMe#ee nw~

� yeÛÛes DeLe&hetCe& ieefCeleerÙe mecemÙeeSB Øemlegle leLee nue keâjW : mketâue ceW ieefCele Ssmee #es$e nw pees DeewheÛeeefjkeâ
™he mes meJeeue nue keâjves keâer kegâMeuelee hej kesâefvõle nw~ Ùeefo Fmes efkeâmeer kesâ peerJeve ceW GheÙeesie ceW Deeves Jeeueer
Skeâ ÙeesiÙelee kesâ ™he ceW mecePeW lees mketâue ceW meerKeer ieF& lekeâveerkeâ Deewj efJeefOeÙeeW keâe cenlJe yeÌ{ peelee nw~
ieefCele ®efÛehetCe& mecemÙeeSB yeveeves keâe Yeer DeJemej oslee nw Deewj veS mebJeeo efveefce&le keâjlee nw~

� yeÛÛes mebyebOeeW keâes mecePeves ceW, mebjÛevee keâes osKeves, JemlegDeeW kesâ yeejs ceW leke&â keâjves ceW, keâLeveeW keâer melÙelee Ùee
DemelÙelee hej leke&â keâjves ceW, Decetle&veeW keâe ØeÙeesie keâjW~ leeefke&âkeâ efÛebleve ceneve Ghenej nw pees ieefCele nceW Øeoeve
keâj mekeâlee nw, Deewj Fme Øekeâej kesâ efJeÛeej Deewj mebØes<eCe keâer DeeoleW yeÛÛeeW ceW efJekeâefmele keâjvee ieefCele efMe#ee
keâe cegKÙe GösMÙe nw~

� yeÛÛes ieefCele keâer cetue mebjÛevee keâes mecePeW : DebkeâieefCele, yeerpeieefCele, pÙeeefceefle Deewj ef$ekeâesCeefceefle pees efkeâ
mketâueer ieefCele kesâ cegKÙe #es$e nQ meYeer DecetleeakeâjCe, mebjÛevee-efvecee&Ce Deewj meeceevÙeerkeâjCe keâer ef›eâÙeeefJeefOe
Øeoeve keâjles nQ~ ieefCele kesâ #es$e Deewj Meefòeâ kesâ cenlJe keâer mecePe nceejer ØeJe=efòeÙeseb keâes DeefÉleerÙe ™he mes
efveKeejsieer~

� efMe#ekeâ keâ#ee ceW nj Úe$e keâer Mewef#ekeâ ieefleefJeefOeÙeeW mes pegÌ[eJe keâer Dehes#ee jKes : Fmemes keâce hej mecePeewlee
keâjves keâe celeueye neslee nw efkeâ Jen YeefJe<Ùe ceW efJeÅeeefLe&ÙeeW keâes JÙeJeefmLele efJeueieeJe keâer Deesj ues peeSiee~
cesOeeJeer yeÛÛeeW keâes Gvekesâ mlej kesâ Devegketâue ÛegveewefleÙeeB Øeoeve keâjles ngS meYeer yeÛÛeeW keâer menYeeefielee megefveef§ele
keâjvee Kego ceW Skeâ Ûegveewleer nw~ DeOÙeehekeâeW keâes meeOeve Deewj mebmeeOeveeW keâes Øeoeve keâjvee efMe#eCe leb$e keâer mesnle
kesâ efueS DeeJeMÙekeâ nw~

� Ùen Âef° (efJe]peve) nceejs osMe ceW mketâueer efMe#ee keâes ØeYeeefJele keâjves Jeeueer kesâvõerÙe mecemÙeeDeeW kesâ efveoeve hej
DeeOeeefjle nw~ Ùen meejer Fme meesÛe hej DeeOeeefjle nw efkeâ keäÙee efkeâÙee pee mekeâlee nw, leLee keäÙee efkeâÙee peevee
ÛeeefnS~

� GheÙeg&òeâ Âef°keâLeve kesâ Deeueeskeâ ceW ceeOÙeefcekeâ mlej hej ieefCele kesâ hee"Ÿe›eâce kesâ GösMÙe efvecveJeled mebkeâefuhele
efkeâÙes ieÙes nQ :

� owefvekeâ peerJeve keâer efJeefYeVe mecemÙeeDeeW keâe DeOÙeÙeve keâjves kesâ efueS hetCe& meceeOeeve {tBÌ{ves kesâ DeJemej Øeoeve
keâjvee, efpememes efMe#eeefLe&ÙeeW keâes owefvekeâ DeeJeMÙekeâleeDeeW keâer hetefle& nsleg ieefCeleerÙe leLÙeeW, DeJeOeejCeeDeeW Deewj
efmeæevleeW keâer peevekeâejer Deewj mebyeesOe nes mekesâ~

� ieefCele keâer mebjÛevee keâes lekeâeX kesâ mebkesâleve Deewj Gheheefòe kesâ ceeOÙece mes mecePevee~
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� ieefCele keâer Deheveer efJeefYeVe efJeMes<eleeDeeW pewmes efkeâ heefjYeeef<ele heo Deewj leLÙe, GvnW Øemlegle keâjves kesâ efueS
ØeleerkeâeW keâe GheÙeesie, mebef#ehle ™he mes meeOÙe-keâLeve efpemeceW henues kesâJeue heefjYeeef<ele heoeW keâe GheÙeesie nes,
Deewj hegve: meeOÙe keâes melÙeeefhele keâjves Jeeueer GheheefòeÙeeW kesâ meeLe Gmes mebØesef<ele keâjvee~

� leke&â kesâ ceeOÙece mes, henues melÙeeefhele efkeâÙes ieÙes mee#Ùe kesâ DeeOeej hej, efpevemes efkeâmeer ØecesÙe keâes efmeæ efkeâÙee
peelee nw, Gvekesâ DevegØeÙeesieeW mes ieefCeleerÙe {eBÛee keâe efJekeâeme keâjvee~

� yeerpeieefCeleerÙe mebjÛeveeDeeW keâes pÙeeefceleerÙe ™he mes ÂMÙeerke=âle keâjves keâer #ecelee keâe efJekeâeme keâjvee~
� efJeefYeVe efJe<eÙe#es$e pewmes efkeâ yeerpeieefCele Deewj ef$ekeâesCeefceefle, pÙeeefceefle Deewj #es$eefceefle, ieefCele Deewj Yeeweflekeâ

efJe%eeve, ieefCele Deewj meeceeefpekeâ efJe%eeve ceW megmhe° mecyevOe keâes mecePeves keâer #ecelee keâe efJekeâeme keâjvee~
� meebefKÙekeâerÙe uesKee efÛe$e keâes osKekeâj Gvemes Dehesef#ele DeeBkeâÌ[eW keâes he=Lekeâ keâjvee, Gvekeâer JÙeeKÙee keâjvee Deewj

efve<keâ<e& Øeehle keâjves keâer o#elee efJekeâefmele keâjvee~
� je°^erÙe Skeâlee, heÙee&JejCe mebj#eCe, efuebieYeso Deewj meeceeefpekeâ efJe<eceleeDeeW keâes meceehle keâjves kesâ efueS

peeie™keâlee efJekeâefmele keâjvee~
� efJeÕe ceW ieefCele kesâ efJekeâeme ceW efJeMes<ele: YeejleerÙe ieefCele%eeW kesâ ceneve Ùeesieoeve keâer peevekeâejer leLee mejenvee

keâjvee~
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ieefCele efMe#ekeâ meboefMe&keâe - efJeMes<eleeSB

� keâ#ee 9 SJeb keâ#ee 10 kesâ hee"Ÿe›eâceeW hej DeeOeeefjle ieefCele keâer efMe#ekeâ meboefMe&keâe mecesefkeâle ™he ceW efveefce&le
keâer ieÙeer nw efpemekesâ oes Yeeie nQ - 1. ØeLece Yeeie (keâ#ee 9) leLee efÉleerÙe Yeeie (keâ#ee 10)~

� hee"ŸehegmlekeâeW ceW oer ieÙeer meece«eer keâer hegvejeJe=efòe veneR keâer ieÙeer nw, yeefukeâ Gvekeâe meMeòeâerkeâjCe keâjles ngS
ieefCele-DeOÙeehekeâeW kesâ efueS kegâÚ veÙeer %eeve-Tpee& keâe me=peve keâjves keâe ØeÙeeme efkeâÙee ieÙee nw efpememes
efJe<eÙe-Jemleg keâe mebØes<eCe keâjves ceW Jes Deewj DeefOekeâ menpelee DevegYeJe keâj mekeWâ~

� hee"ŸehegmlekeâeW ceW Gvekeâer Deheveer meerceeDeeW kesâ keâejCe yeerÛe-yeerÛe ceW pees keâefÌ[ÙeeB štšer nw pewmeer Øeleerle nesleer
nQ, GvnW peesÌ[ves keâe ØeÙeeme efkeâÙee ieÙee nw leeefkeâ efMe#ekeâ efJe<eÙe-Jemleg keâes Deelcemeele keâjves ceW efMe#eeefLe&ÙeeW
keâer hetjer meneÙelee keâj mekeWâ~

� efMe#ekeâ meboefMe&keâe kesâ ØelÙeskeâ DeOÙeeÙe kesâ ØeejcYe ceW Gmekesâ efMe#eCe-GösMÙeeW keâe GuuesKe keâj efoÙee ieÙee
nw~ hee"Ÿe›eâce kesâ efJe<eÙe-Jemleg kesâ keâef"ve mebyeesOeeW keâer henÛeeve keâj Gmes efMe#eCe-efyevog kesâ Devleie&le ÛeÙeefvele
efkeâÙee ieÙee nw~ ØemlegleerkeâjCe kesâ Devleie&le FvneR efMe#eCe-efyevogDeeW keâe meceeJesMe keâjles ngS FvnW megmhe°,
yeesOeiecÙe, meg™efÛehetCe& SJeb mejue yeveeves keâe ØeÙeeme efkeâÙee ieÙee nw~

� ØelÙeskeâ DeOÙeeÙe kesâ Devle ceW cetuÙeebkeâve kesâ Devleie&le kegâÚ veJeerve ØeMveeW keâe Yeer meceeJesMe efkeâÙee ieÙee nw
efpemes nue keâjves ceW efMe#eeefLe&ÙeeW keâe ceeie&oMe&ve / meneÙelee keâjves keâer ieefCele efMe#ekeâeW mes Dehes#ee nw~

� efJe<eÙeJemleg keâes yeesOeiecÙe, mejue SJeb meg®efÛehetCe& yeveeves kesâ efueS kegâÚ Jewkeâefuhekeâ ef›eâÙee-efJeefOeÙeeW,
GoenjCeeW keâe Yeer meceeJesMe efkeâÙee ieÙee nw~

� mevoefMe&keâe ceW hee"Ÿe›eâce kesâ veÙes mebMeesefOele SJeb heefjJeefOe&le mJe™he keâes cenlJe Øeoeve keâjles ngS ‘‘Øeespeskeäš
keâeÙe&’’ kesâ Yeer kegâÚ cee[Ÿetume keâe meceeJesMe efkeâÙee ieÙee nw~

� mevoefMe&keâe keâer Yee<ee DemebefoiOe, mejue SJeb  megmhe° jKeves keâe nj mebYeJe ØeÙeeme efkeâÙee ieÙee nw efpemekesâ
keâejCe efJe<eÙe-Jemleg keâes ienjeF& mes mecePeeves ceW efkeâmeer keâef"veeF& keâe DevegYeJe ve nes~
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ieefCele efMe#ekeâ meboefMe&keâe keâer DeeJeMÙekeâlee

veJeerve hee"Ÿe›eâce kesâ heefjØes#Ùe ceW veJeerve hee"ŸehegmlekeâeW keâe me=peve efkeâÙee ieÙee nw~ hee"ŸehegmlekeâeW keâe GheÙeesie efkeâme
Øekeâej efkeâÙee peeÙe efkeâ yeÛÛeeW ceW efJe<eÙe-Jemleg keâer mhe° mecePe yeve mekesâ~ efMe#eCe-efJeOee keâes meMeòeâ SJeb ØeYeeJeer yeveeves
kesâ efueS efpeme Øekeâej meceÙe-meceÙe hej efMe#ekeâeW kesâ mesJeejle ØeefMe#eCe keâer iebYeerj DeeJeMÙekeâlee nesleer nw, Jewmes ner efMe#ekeâ-
mevoefMe&keâe Yeer efJe<eÙeeOÙeehekeâ kesâ neLe ceW Skeâ keâejiej efMe#eCe-štume nw, pees Gmes efJe<eÙe-Jemleg keâes efMe#eeefLe&ÙeeW lekeâ
mecØesef<ele keâjves ceW mecyeue Øeoeve keâjlee nw~ hee"Ÿehegmlekeâ ceW hee"Ÿe›eâce kesâ Ùe$e-le$e efJeëe=bKeefuele keâefÌ[ÙeeW keâes peesÌ[keâj
mecÙekeâ %eeve-Øes<eCe ceW efMe#ekeâ meboefMe&keâe-efMe#ekeâeW keâe ceeie&oMe&ve keâjves ceW meneÙekeâ nes, efMe#ekeâ meboefMe&keâe keâer jÛevee keâer
cetueYetle DeeJeMÙekeâlee Ùener nesleer nw~ meb#eshe ceW, efMe#ekeâ mevoefMe&keâe keâer DeeJeMÙekeâ kesâ kegâÚ ØecegKe efyevog efvecveJeled nQ -

� hee"Ÿehegmlekeâ ceW kegâÚ Ssmes mLeue nes mekeâles nQ peneB efMe#eCe keâer Âef° mes Ùee efMe#eeLeea kesâ DeefOeiece keâer Âef°
mes keâef"veeF& nes~ efMe#ekeâ meboefMe&keâe keâe Fmekesâ efvejekeâjCe ceW meneÙekeâ efmeæ nes mekeâleer nw~

� efMe#ekeâ kesâ %eeve-mebJeOe&ve, %eeve keâes DeÅeleve yeveeves ceW meneÙekeâ nes mekeâleer nw~

� efJe<eÙe-Jemleg kesâ ØeYeeJeer-mecØes<eCe ceW ceeie&-oefMe&keâe yeve mekeâleer nw~

� keâefleheÙe mebyeesOeeW kesâ ØemlegleerkeâjCe keâer veÙeer efoMee / efJeOee Øeoeve keâjves ceW meneefÙekeâe yeve mekeâleer nw~

� efMe#ekeâ keâes efJe<eÙe-Jemleg mebØes<eCe ceW veÙeer Tpee& Øeoeve keâj mekeâleer nw~
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keâ#ee efMe#eCe mes hetJe& keâer lewÙeejer

ieefCele efJe<eÙe keâF& Øekeâej mes efJeefMe° nw~ Fmekeâe efJemleej owefvekeâ kesâ peerJeve mes ueskeâj oMe&ve Deewj pÙeesefle<e lekeâ
nw~ Ùen FmeefueS Yeer efJeefMe° nw keäÙeeWefkeâ Fmekesâ Øeefle ueesieeW keâe Âef°keâesCe Yeer efJeefMe° neslee nw- [jeves Jeeuee, Gyeeves Jeeuee,
petPeves Jeeuee, meye kegâÚ Yeguee osves Jeeuee, DeevevoevegYetefle keâjeves Jeeuee- Deewj Yeer peeves efkeâleves lejn keâer DevegYetefle peieeves
Jeeuee efJe<eÙe nw ieefCele~

Ssmes efJeefMe° efJe<eÙe keâe efMe#eCe keâeÙe& Yeer efJeefMe°lee mes Ùegòeâ nesvee ner ÛeeefnS~ efkeâvleg henues Ùen DeeJeMÙekeâ nesiee
efkeâ nce Ùen leÙe keâjW efkeâ yeÛÛeeW kesâ efueS nce ieefCele efJe<eÙe keâes efkeâme ™he ceW jKevee ÛeenWies ? [jeves Jeeuee Ùee petPeves
Jeeuee Ùee efHeâj DeevevoevegYetefle keâjeves Jeeuee?

Skeâ me#ece Deewj kegâMeue efMe#ekeâ efve§eÙe ner yeÛÛeeW ceW efJe<eÙe kesâ Øeefle efpe%eemee leLee ueieeJe GlheVe keâjvee ÛeenWies~
ieefCele pewmes efJe<eÙe kesâ efueS, efpemekesâ yeejs ceW Deveskeâ Øekeâej keâer YeüeefvleÙeeB ØeÛeueve ceW Dee Ûegkeâer nQ, Ùen keâeÙe& Deewj Yeer
cenlJehetCe& nes peelee nw~ kegâÚ YeüeefvleÙeeW ves lees hetjs Mewef#ekeâ meesÛe keâes ner ØeYeeefJele keâj jKee nw pewmes ieefCele ceW ueÌ[efkeâÙeeB
keâcepeesj ner nesleer nQ, ieefCele Skeâ DeefleiecYeerj leLee keâef"ve efJe<eÙe nw Ùee ieefCele ceW DeÛÚs Debkeâ Øeehle keâj heevee cegefMkeâue
nw,Deeefo~

ieeefCele efJe<eÙe kesâ efMe#eCe mes hetJe& Ssmeer ieuele OeejCeeDeeW mes Gyejvee pe™jer nw~ leYeer nce ieefCele efJe<eÙe kesâ efMe#eCe
kesâ meeLe Deewj keâesceue ceveesYeJeeW kesâ meeLe Dehesef#ele vÙeeÙe keâj mekeWâies~

GheÙeg&òeâ ceeveefmekeâ he=‰Yetefce ceW ieefCele efJe<eÙe kesâ keâ#ee efMe#eCe keâer hetJe& lewÙeejer efkeâme Øekeâej keâer peeÙe? DeeFÙes,
Fme hej efJeÛeej efkeâÙee peeÙe~

hetJe& lewÙeejer kesâ oes Yeeie nes mekeâles nQ-

(keâ) meeceevÙe lewÙeejer (Ke) efJeefMe° hee" mecyevOeer lewÙeejer

(keâ) meeceevÙe lewÙeejer  keâe DeLe& nw efkeâ ieefCele efMe#eCe mecyevOeer ØelÙeskeâ keâeueebMe ceW meeceevÙe ™he mes ueeiet efkeâS
peeves ÙeesiÙe yeeleeW keâe DeJeMÙe Deewj ncesMee OÙeeve jKee peeS~ Ùes yeeleW efvecveJeled nQ-

� MÙeeceheó keâe DeefOekeâ leLee mecegefÛele ØeÙeesie keâjW~

� MÙeeceheó hej ›eâceyeæ leLee mJeÛÚ uesKeve keâjW~

� keâ#ee ceW yeÛÛeeW keâer DeefOekeâlece menYeeefielee DeJeMÙe Øeehle keâjW~

� Skeâue leLee meecetefnkeâ DeYÙeeme keâeÙe& kesâ heÙee&hle DeJemej oW~
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� keâ#ee efMe#eCe keâer ef›eâÙee keâe DeeOeej keâ#ee kesâ DeefOekeâebMe yeÛÛeeW keâe ceeveefmekeâ mlej nes, ve efkeâ keggâÚ Ûegves
ngS yegefæceeve yeÛÛeeW keâe ner~

� keâ#ee keâe ceenewue meowJe nukeâe jns, yeÛÛes Deheves keâes leveeJe jefnle mecePeW~

� hee" mecyevOeer meneÙekeâ meece«eer keâe efvecee&Ce efMe#ekeâ leLee yeÛÛes, oesveeW ner keâjW~

� Decetle& ieefCeleerÙe DeJeOeejCeeDeeW kesâ efueS ieefleefJeefOeÙeeW keâe menÙeesie uesvee "erkeâ jnlee nw~ Ieeleebkeâ, heefjcesÙe
mebKÙeeDeeW hej mebef›eâÙeeSb leLee mecegÛÛeÙe pewmes mecyeesOeeW kesâ efMe#eCe kesâ oewjeve ieefleefJeefOeÙeeB meneÙekeâ nes
mekeâleer nQ~

� ØeMveesòej kesâ oewjeve mener Gòej hej yeÛÛeeW keâes Meeyeemeer pe™j oW efkeâvleg ieuele Gòej Øeehle nesves hej mebÙele
YeeJe mes yeÛÛeeW keâes hegve: ØeÙeeme keâjves keâes keânW~

� efMe#eCe keâer ieefle yeÛÛeeW kesâ meerKeves keâer ieefle kesâ Devegketâue nes~

GheÙeg&òeâ metÛeer ceW Deehe Deheves DevegYeJe mes kegâÚ veF& Deewj ØeYeeJeer yeeleW peesÌ[ mekeâles nQ~

(Ke) efJeefMe° hee" mecyevOeer lewÙeejer keâe DeLe& nw efkeâ ieefCele mecyeesOe keâe DeOÙeeheve Skeâ keâeueebMe ceW efkeâÙee
peevee nw Gmes OÙeeve ceW jKeles ngS efJeefMe° lewÙeejer keâj ueer peeÙe~ Ùen lewÙeejer efMe#eCe hetJe& mecyeesOe keâe ienve DeOÙeÙeve,
ieefleefJeefOe meneÙekeâ (meece«eer) efvecee&Ce, DeYÙeeme keâeÙe& keâe mJe™he Deeefo leÙe keâjves keâer ner nes mekeâleer nw~

keâ#ee efMe#eCe keâer lewÙeejer kesâ ÛejCe

1. GösMÙe -

efkeâmeer hee" kesâ heÌ{eves Jeeues DebMe kesâ meeceevÙe SJeb efJeefMe° GösMÙe megmhe° nesves ÛeeefnS~

2. efMe#eCe DeefOeiece meece«eer, ieefleefJeefOe leLee keâ#eeiele ef›eâÙeekeâueehe keâe efveOee&jCe (ceeve ueerefpeS efkeâ ‘mecegÛÛeÙe’
keâe hee" heÌ{evee nw~ )

mecegÛÛeÙe kesâ efMe#eCe mes hetJe& Ùen leÙe keâj uesvee nw efkeâ hee"-mecyevOeer efMe#eCe DeefOeiece meece«eer keäÙee nesieer? Fme
hee" nsleg HeâMe& hej Je=òe yeveekeâj GmeceW Skeâ pewmeer ÛeerpeeW kesâ mecetn jKes pee  mekeâles nQ pewmes efYeVe jbieerve keâheÌ[eW kesâ šgkeâÌ[s,
OeelegSB, Heâue Ùee Deveepe kesâ oeves, hueeefmškeâ keâer efYeVe Deekeâej keâer keâF& JemlegSB keâeBÛe keâer JemlegSB Deeefo~ Fme meece«eer
keâe meb«en hee" heÌ{eves mes hetJe& efMe#ekeâ mJeÙeb Ùee yeÛÛeeW Éeje keâje mekeâlee nw~

Fmeer Øekeâej efJeÅeeueÙe kesâ ØeebieCe ceW yeÌ[s Je=òe yeveekeâj GvecessW ueÌ[kesâ leLee ueÌ[efkeâÙeeW kesâ Deueie-Deueie mecetn KeÌ[e
keâjkesâ, Skeâ De#ej mes DeejcYe veece kesâ yeÛÛeeW keâes Fkeâªe KeÌ[e keâjkesâ, neHeâ hewCš leLee Hegâue hewCš henves ngS yeÛÛeeW kesâ
mecetn keâes he=Lekeâ KeÌ[e keâjkesâ mecegÛÛeÙe keâe mecyeesOe mhe° efkeâÙee pee mekeâlee nw~ ‘mecegÛÛeÙe’ keâer mebkeâuhevee mhe° keâjves
kesâ efueS  MÙeece heó hej Je=òe, Ùee DeeÙele ceW meceeve Øekeâej kesâ meomÙeeW pewmes ÛeewheeÙes, peeveJejeW, JeCe&ceeuee kesâ De#ejeW,
mece- efJe<ece mebKÙeeDeeW, GÌ[ves Jeeues peerJeeW Deeefo keâe veece mJeÙeb leLee yeÛÛeeW mes Yeer efueKeJeeÙee pee mekeâlee nw~
DeeJeMÙekeâleevegmeej ØeMveeW Éeje yeÛÛeeW keâer mecePe keâer peebbÛe Yeer keâer peeveer ÛeeefnS~
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3. hee" keâer JÙeeKÙee Øemlegefle -

GheÙeg&òeâ GheeÙeeW Éeje peye yeÛÛeeW ceW mecegÛÛeÙe keâer mecePe efJekeâefmele keâj ueer peeÙe lees mecegÛÛeÙe mecyevOeer mebkeâuhevee
keâes keâ#ee ceW Meeefyokeâ ™he ceW leLee MÙeeceheó uesKeve Éeje Øemlegle efkeâÙee peevee ÛeeefnS~ yeÛÛes Fmes Deheveer DeYÙeeme
hegefmlekeâe hej veesš keâjles jnW~ efMe#eCe keâjles meceÙe MÙeeceheó hej Ssmes GoenjCe Yeer Debefkeâle efkeâS peeS pees mecegÛÛeÙe kesâ
nesves leLee ve nesves keâes Yeer mhe° keâjW pewmes ÛeewheeÙeeW kesâ mecetn ceW Skeâ Hetâue nesves mes Ùee HetâueeW kesâ mecetn ceW Skeâ ÛecceÛe nesves
mes ‘mecegÛÛeÙe ve nesves’ keâer yeele mhe° keâer pee mekeâleer nw~ Ùen Yeer mhe° efkeâÙee peeS efkeâ HetâueeW kesâ meeLe ÛecceÛe ve neW Ùee
ÛeewheeFÙeeW kesâ meeLe Hetâue ve nes lees Ùes mecetn mecegÛÛeÙe yeve peeÙeWies~

Fmeer Øekeâej mecegÛÛeÙe kesâ DeJeÙeJe Ùee meomÙe keäÙee nesles nQ, mebkesâleve keäÙee nw, mecegÛÛeÙe keâe veecekeâjCe kewâmes neslee
nw Deeefo keâes Yeer mhe° efkeâÙee peevee ÛeeefnS~

4. hegvejeJe=efòe kesâ ØeMve leLee keâ#ee keâeÙe&

- hee" heÌ{eÙes peeves kesâ Ghejevle efYeVe GoenjCeeW, ieefleefJeefOeÙeeW leLee ØeMveeW Éeje yeÛÛeeW Éeje Deefpe&le mecyeesOe keâer
hegvejeJe=efòe keâjeF& peeÙe leLee GvnW Yeer MÙeeceheó DeLeJee Deheveer DeYÙeeme hegefmlekeâe keâe ØeÙeesie keâjves keâe ceewkeâe oskeâj Deheves
%eeve keâes peebÛeves efoÙee peeÙe~

5. ie=nkeâeÙe&

- keâ#ee efMe#eCe kesâ Ghejevle GvnW ie=nkeâeÙe& efoÙee peeÙe efpemeceW jmeesF&Iej, Kesue, yeieerÛes, yemles, keâheÌ[s jKeves keâe
yekeämee yešgS Ùee heme& ceW jKes efmekeäkeâeW Deeefo kesâ mecegÛÛeÙe nesves DeLeJee ve nesves mecyevOeer ØeMveeW kesâ  Gòej efueKekeâj ueeves
keâes keâne peeS~

6. Devle ceW Deieues hee" ceW keäÙee meerKevee nw, keäÙee keâjvee nw, keäÙee lewÙeejer keâjveer nw, keäÙee meece«eer pegševeer Ùee yeveeveer nw,
Ùen DeJeMÙe yelee efoÙee peeÙe~ Fmemes yeÛÛeeW keâer efpe%eemee Deieues efove lekeâ yeveer jnsieer~

Fme Øekeâej Ùeefo nce DeejcYe mes ner keâ#ee efMe#eCe mes henues Gmekeâer lewÙeejer keâe DeYÙeeme [eueW lees kegâÚ ner cenerves
Ùee mehleen kesâ yeeo Ùen keâece menpe nes peeSiee Deewj ieefCele efMe#eCe mJeÙeb Úe$e/Úe$eeDeeW kesâ efueS jesÛekeâ Yeer yeve peeÙesiee~
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ieefCele efMe#eCe ueerkeâ mes nškeâj

� ieefCele keâe efMe#eCe DevÙe efJe<eÙeeW kesâ efMe#eCe mes henues Yeer nškeâj Deueie jne nw~ peeBÛe DeheefjneÙe& nw~

� hejchejeiele efMe#eCe efMe#ekeâ- kesâefvõle nw~ Deye Fmes yeeue kesâefvõle keâjvee DelÙeeJeMÙekeâ nw~

� henues jšves hej peesj efoÙee peelee jne nw~ Deye DeefOeiece DeefOekeâ cenlJehetCe& nw~

� henues leLÙe keâes meerOes yeleeÙee peelee Lee~ Deye Fmes leke&â mes mecePeles ngS efve<keâ<e& efvekeâeuevee efMe#eeLeea keâes mJeÙeb
DevegYeJe keâjevee nw~

� henues kegâÚ Thumb Rule yeleeÙes peeles Les~ Fvemes keâYeer-keâYeer YeüebefleÙeeB Yeer GlheVe nesleer jner nQ~ GoenjCe
kesâ efueS ‘Úesšer mes Úesšer’ Ùee ‘keâce mes keâce’ osKeles ner ue0me0 leLee ‘yeÌ[er mes yeÌ[er’ Ùee ‘DeefOekeâ mes DeefOekeâ’
osKeles ner ce0me0 %eele keâj uesves keâe efš^keâ yeleeÙee peelee nw~ Fmemes yeÛevee ÛeeefnS~

� Ùeefo Decetle& efMe#eCe ceW keâef"veeF& DevegYeJe nes lees cetle& JemlegDeeW keâe meneje ieefCele efMe#eCe keâe Skeâ Debie nw~

If You tell me, I forget it.

If You teach me, I may remember.

If You involve me, I learn it.

� Ùen Gefòeâ Yeer Ùener keânleer nw efkeâ efMe#eCe kesâ mLeeve hej efMe#eeefLe&ÙeeW keâer menYeeefielee DeefOekeâ HeâueoeÙeer nesieer~

� ieefCele efMe#ekeâ kesâ efueS Walk, Talk, Chalk keâe yengle cenlJe nw~ Dele: efMe#ekeâ keâes meowJe meef›eâÙe jnvee
ÛeeefnS leLee Deheves efJeÅeeefLe&ÙeeW keâes meef›eâÙe jKevee ÛeeefnS~ Gvekeâer keâef"veeFÙeeW kesâ efveJeejCe kesâ efueS  Glmegkeâ
nesvee ÛeeefnS Deewj efMe#eCe meece«eer keâe Yeer GheÙeesie keâjles jnvee ÛeeefnS~ keâ#ee keâes veerjme ve nesves osves kesâ
Øeefle peeie™keâ jnvee ÛeeefnS~

� efMe#ekeâ kesâ Øeefle efMe#eeLeer& ceW efJeÕeeme SJeb ßeæe keâe DeeefJeYee&Je GlheVe keâjvee DelÙeeJeMÙekeâ nw~

� ieefCele efMe#ekeâ keâes heLe ØeoMe&keâ SJeb meueenkeâej keâer Yetefcekeâe keâer Yeer DeefOekeâ DeeJeMÙekeâlee nw~ pees Yeer
GoenjCe efueS peeÙeW Jes owefvekeâ peerJeve mes cesue Keeles ngS nesvee ÛeeefnS~

� ieefCele meerKeves keâe GösMÙe Ùen Yeer nesvee ÛeeefnS efkeâ Fmemes JÙeJenej ceW mekeâejelcekeâ heefjJele&ve DeeÙes Deewj
nceejs veweflekeâ cetuÙeeW keâe efJekeâeme nes~

� ieefCele DevegMeemeve Deewj melÙeevJes<eCe keâer ØesjCee osleer nw~ Fmemes Megælee SJeb MeerIeÇlee pewmes iegCeeW keâe efJekeâeme
neslee nw~
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� ieefCele keâes JÙeeheej keâe ØeeCe leLee efJe%eeve keâe pevceoelee keâne peelee nw~ ieefCele keâe ieefCele%e, FvpeerefveÙej
Deeefo kesâ JÙeJemeeÙe mes meerOee mecyevOe neslee nw~ Fve JÙeJemeeÙeeW ceW ØeJesMe leLee meheâuelee leYeer mecYeJe nw peye
ieefCele keâe DeOÙeÙeve efkeâÙee peeÙe~ Fmekesâ Deefleefjòeâ DevÙe JÙeJemeeÙeeW pewmes ceMeerveeW keâe ØeÙeesie, YeJeve
efvecee&Ce, owefvekeâ JemlegDeeW keâer Kejero Deeefo ceW Yeer ieefCele keâe meeceevÙe %eeve DeeJeMÙekeâ neslee nw~ Fme Øekeâej
DeeOegefvekeâ Ùegie ceW meYÙelee keâer veeRJe ieefCele hej DeeOeeefjle nw~

ieefCele mes pegÌ[s peerJeve-keâewMeue

efMe#ee peerves keâer keâuee efmeKeeleer nw~ meheâue Deewj mebleg° peerJeve kesâ efueS kegâÚ DeeOeejYetle peerJeve keâewMeueeW keâe %eeve
leLee efJekeâeme nesvee pe™jer nw~ Ùes peerJeve keâewMeue efvecveJeled nw -

1. efveCe&Ùe uesves keâer #ecelee (Decision Making)

2. mecemÙee meceeOeeve (Problem Solving)

3. mekeâejelcekeâ meesÛe (Positive Thinking)

4. DeeueesÛeveelcekeâ meesÛe (Critical Thinking)

5. ØeYeeJeer mecØes<eCe (Effective Communication)

6. heejmheefjkeâ Devleme&cyevOe (Interpersonal Relationship)

7. peeie™keâlee (Awareness)

8. meceYeeJe (Empathy)

9. leveeJe hej efveÙeb$eCe (Stress Control)

10. YeeJegkeâlee hej efveÙeb$ekeâ (Emotional Control)

Jewmes lees meeceevÙe DeLeJee mece«e efMe#ee Fve keâewMeueeW keâe efJekeâeme keâjleer nw efkeâvleg Ùeefo nj Skeâ efJe<eÙe ceW {tBÌ{s lees
Yeer Ùes ome keâewMeue efJekeâefmele keâjves Jeeues lelJe DeJeMÙe ner efoKeeF& os peeÙesiee~

DeeFS osKeW efkeâ ieefCele efJe<eÙe ceW Ùes peerJeve keâewMeue efkeâme ™he Deewj efJemleej ceW efJeÅeceeve nQ -

GheÙeg&òeâ ome peerJeve keâewMeueeW ceW mes mecemÙee meceeOeevelee leLee efveCe&Ùe uesves keâer #ecelee keâe meerOee mecyevOe ieefCele
efJe<eÙe ceW efJemleej #es$e mes nw~ mecyeesOeeW keâe %eeve nes peeves hej ieefCeleerÙe mecemÙeeDeeW keâe meceeOeeve {tBÌ{e peelee nw~ Øeehle
heefjCeece kesâ DeeOeej hej melÙe Deewj DemelÙe, efvelÙe DeLeJee melele DeLeJee Demelele keâe efveCe&Ùe efueÙee peelee nw~ Fmeer Øekeâej
peeie™keâlee leLee meceYeeJe keâe Yeer ieefCeleerÙe mebef›eâÙeeDeeW ceW mLeeve nw~ ieefCele keâe DeOÙeÙeve nceW mece«e™he mes peeie™keâ
yeveelee nw lees Skeâ Ssmeer DevleÂ&ef° keâe efJekeâeme Yeer keâjlee nw, pees nceW efJeefYevve efmLeefleÙeeW ceW, efJeefYevve JÙeefòeâÙeeW Deewj
IešveeDeeW ceW mJeÙeb Deheves pegÌ[s nesves keâe Denmeeme Yeer oslee nw~ Fme Øekeâej nce otmejeW kesâ Øeefle meceYeeJe keâer efmLeefle ceW Dee
peeles nQ~

ieefCele efJe<eÙe Skeâe«elee efJeMues<eCe, Jemleghejkeâlee, DevJes<eCe #ecelee, ceveveMeerueleeæ me=peveMeeruelee Deeefo keâe
efJekeâeme keâjlee nw~ Ùes meYeer GÛÛe keâesefš kesâ ceeveJeerÙe iegCe nQ pees ØelÙe#e leLee DeØelÙe#e oesveeW ner lejn mes mekeâejelcekeâ
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meesÛe, DeeueesÛeveelcekeâ meesÛe, leveeJe hej efveÙeb$eCe pewmes peerJeve keâewMeue keâes GYeejles nQ~ leeefke&âkeâlee kesâ DeeOeej hej mener
Je ieuele keâe efveOee&jCe keâj heeves mes nce leLÙeeW hej efJeÕeeme keâjvee Deewj GvnW mJeerkeâej keâjvee meerKe uesles nQ~ Fme Øekeâej
nce YeeJegkeâlee kesâ mLeeve hej JemlegefmLeefle kesâ Deveg™he meecebpemÙe mLeeefhele keâjvee GefÛele ceeveves ueieles nQ~

ieefCele keâer GÛÛemLe efmLeefle hej hengBÛekeâj Deveskeâ efJe<eÙeeW keâe SkeâerkeâjCe neslee efoKeeF& oslee nw, DeLee&le Yeeweflekeâer,
oMe&ve, leke&âMeeŒe, KeieesueMeeŒe Deewj pÙeesefle<e MeeŒe ieefCele kesâ ner efJemleeefjle ™he Øeleerle nesles nQ~ ieefCele keâer DeejbefYekeâ
efmLeefle ceW Yeer meceepeMeeŒe, DeLe&MeeŒe, efJe%eeve, ueeskeâJÙeJenej, owefvekeâ peerJeve keâer Deece leLee Keeme yeeleW Fmemes efvejvlej
pegÌ[er jnleer nQ~ Fme Øekeâej ieefCele nceW efvejvlej heejmheefjkeâ Devleme&cyevOe leLee Fmekesâ cenlJe keâe yeesOe keâjelee jnlee nw~

DeleŠ nce ieefCele efJe<eÙe kesâ DeOÙeÙeve Deewj efJeefYevve peerJeve keâewMeueeW kesâ efJekeâeme kesâ ienve mecyevOe keâe menpe
Devegceeve ueiee mekeâles nQ Deewj Deheves efMe#eCe keâeÙe& ceW FvnW DeefOekeâ mes DeefOekeâ GYeejles jnves keâe ØeÙeeme keâj mekeâles nQ~

GheÙeg&òeâ peerJeve keâewMeueeW kesâ efJekeâefmele nesves kesâ ØeceeCe kesâ ™he ceW nceW efvecve leLÙeeW hej Yeer OÙeeve osvee DeeJeMÙekeâ nw -

1. ieefCele efJe<eÙe keâe DeOÙeÙeve JÙeefòeâ keâes ›eâceyeæ keâeÙe& ØeCeeueer efmeKeelee nw~

2. Devegceeve mes DeejbYe neskeâj leke&â Deewj hejer#eCe kesâ jemles efve<keâ<e& lekeâ hengBÛee peelee nw~

3. efÛevleve, ceveve, Skeâe«elee, mecemÙee mes petPevee, leLÙeeW keâer Keespe keâjvee, heefjCeece lekeâ hengBÛeves keâer Ûeenle
hewoe nesvee, meheâuelee efceueves hej DeelceefJeÕeeme ceW Je=efæ, Demeheâue nesves keâer oMee ceW ogyeeje ØeÙeemejle nesvee,
mecemÙee meguePeeves keâer Oegve ceW jnvee meYeer efJeefMe° iegCe ieefCele DeOÙeÙeve mes efJekeâefmele nesles nQ~

4. Decetle& leLee DeØelÙe#e efmLeefleÙeeW mes ØelÙe#eerkeâjCe leLee meeceevÙeerkeâjCe neslee nw~

5. efveÙeceeW leLee efmeæevleeW mes mee#eelkeâej nesles jnves mes JÙeehekeâ Âef°keâesCe efJekeâefmele neslee nw, mJemLe Deewj
JemlegefmLeeflehejkeâ efJe<eÙe yeveles nQ~

6. efJeÛeejeW ceW ›eâceyeælee leLee mhe°lee Deeleer nw DeleŠ ØeYeeJeer mecØes<eCe keâer #ecelee Yeer yeÌ{leer nw~
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Deehemes Dehes#eeSB

� peye Deehe heÌ{eves kesâ efJeefJeOe lejerkesâ DeheveeÙeWies leYeer efMe#eeLeea DeÛÚer lejn meerKe heeÙeWies~

� keâjkesâ meerKeves kesâ efueS veJeerve hegmelekeâeW ceW yengle keâce ÛeerpeeW mes yengle kegâÚ meerKeves keâer efJeefOeÙeeB yeleeÙeer
ieÙeer nQ~

� veJeerve hegmlekeâeW ceW oer ieÙeer ieefleefJeefOeÙeeW ceW efMe#eeefLe&ÙeeW kesâ efueS mhe° efveoxMe nQ~ GvnW meef›eâÙe jKevee
DeeJeMÙekeâ nw~

� ieefCele ceW nce meeOeejCe Yee<ee kesâ meeLe-meeLe Skeâ efJeMes<e Yee<ee ‘‘ieefCele keâer Yee<ee’’ keâe Yeer ØeÙeesie keâjles
nQ~ efMe#eeefLe&ÙeeW keâes nceW Fve oesveeW ner Yee<eeDeeW keâe ØeÙeesie meerKevee nesiee~

� JÙeeJeneefjkeâ peerJeve keâer mecemÙeeDeeW kesâ nue kesâ efueS ieefCele ceW leLÙe Ùeeo keâjvee Deewj keâewMeue neefmeue
keâjvee oesveeW ner DeeJeMÙekeâ nw~

� efMe#eeLeea DeefOekeâ lespeer mes keâece keâjW Fmekesâ efueS Deehe kegâÚ meceÙe meercee Yeer efveOee&efjle keâj mekeâles nQ~ Fmemes
GveceW meerKeves keâer jheäleej yeÌ{sieer~

� ieefCele kesâ Kesue kesâJeue ceveesjbpeve Ùee DeYÙeeme kesâ efueS veneR nw~ Fvemes DeJeOeejCeeSB mecePeves, keâewMeue
efJekeâefmele keâjves, leLÙeeW keâes peeveves, MeyoeJeueer Deewj Yee<ee mecePeves Deewj ceve ceW ner ieCevee keâjkesâ Pešheš
Gòej osves ceW mentefueÙele nesleer nw~

� efMe#eCe meece«eer kesâ ØeÙeesie mes efMe#eeLeea keâe DeefOeiece heg° neslee nw leLee Gmes meerKeves ceW menpelee nesleer nw~
kegâÚ Mewef#ekeâ meeOeveeW keâes lewÙeej keâjves ceW osjer ueieleer nw, kegâÚ MeerIeÇ yeveeÙeer pee mekeâleer nQ, hej Fvekeâe
GheÙeesie yeej-yeej Yeer efkeâÙee pee mekeâlee nw~ FvnW mecYeeue keâj jKeves mes MeerIeÇ ner Deehe kesâ heeme efMe#eCe-
meece«eer keâe Skeâ yeQkeâ yeve peeÙesiee~

� efMe#eeefLe&ÙeeW keâes Deiej ieefCele kesâ yeejs ceW Ketye yeeleW keâjves keâe ceewkeâe efceuesiee lees Fmemes Gvekeâer ieefCele keâer
mecePe efJekeâefmele nesieer Deewj yesnlej yevesieer~

� efMe#eeefLe&ÙeeW kesâ cetuÙeebkeâve keâer Ùeespevee yeveeÙeW~ ØeMve Yeer yeveJeeÙeW~ hee" heÌ{eles meceÙe ie=nkeâeÙe&, ceewefKekeâ
hejer#eeSB Deewj efueefKele hejer#eeSB Deeefo cetuÙeebkeâve kesâ efJeefJeOe lejerkesâ nes mekeâles nQ~ Øeehle DeefOeiece keâer
mechegef° kesâ efueS melele cetuÙeebkeâve DelÙeeJeMÙekeâ nw~

� efkeâmeer hee" keâes heÌ{eles meceÙe Deehe efkeâlevee ie=nkeâeÙe& oWies, Fmes leÙe keâjW~ Deehe keâ#ee kesâ keâece Deewj ie=nkeâeÙe&
keâer peeBÛe kewâmes keâjWies ? Fmes keâ#ee keâer #ecelee kesâ Devegmeej efveOee&efjle keâjW~ cesOeeJeer yeÛÛeeW keâes mecetn keâe
vesle=lJe Deueie-Deueie oskeâj Yeer cetuÙeebkeâve keâjeÙee pee mekeâlee nw~
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� ØelÙeskeâ hee" Deehe efkeâme ieefle mes heÌ{eÙeWies Fmes leÙe keâjW~ Skeâ DeÛÚer Ùeespevee kesâ lenle efJe<eÙe keâer mhe°
JÙeeKÙee kesâ yeeo Deehekeâes uecyes meceÙe lekeâ yeesuevee veneR heÌ[siee Deewj efMe#eeefLe&ÙeeW keâes mJeÙeb DeYÙeeme keâjves
keâe meceÙe efceue peeSiee~ efMe#eeefLe&ÙeeW keâes Ûeghe-Ûeehe uecyes JÙeeKÙeeve Yeer veneR Pesueves heÌ[Wies~

� Deheveer keâ#ee keâes Deekeâ<e&keâ yeveeSB leLee keâ#ee keâer yew"keâ Fme Øekeâej peceeSB efpememes efkeâ meYeer Úe$e Deehekeâes
osKe mekeWâ~

� MÙeeceheó keâes meeheâ jKeW leLee Gme hej cegKÙe efyevogDeeW keâes efueKeW~

� Ùeefo DeeJeMÙekeâ nes lees kegâÚ Ûeeš&, mueeF[, cee@[ue Deeefo henues mes ner efMe#eCe DeefOeiece meece«eer
(T.L.M.) yevee ueW~

� Deehe keâ#ee ceW henueer yeele keäÙee efmeKeeSbies, otmejer keâewve meer nesieer ? Fmes leÙe keâjW leLee Skeâ leeefke&âkeâ ›eâce
ceW Gmekeâe efMe#eCe keâjW~ Deehe osKeW efkeâ Ssmee keâjves hej keâce meceÙe ceW ner efMe#eeefLe&ÙeeW keâes DeefOekeâ DeefOeiece
nes mekesâiee~

� keâ#ee ceW Deehekeâer DeeJeepe keâ#ee kesâ Devegmeej lespe Je mhe° nes efpememes efkeâ meYeer efMe#eeLeea Deemeeveer mes megve
Je mecePe mekeWâ~

� efkeâmeer ØekeâjCe (efJe<eÙe Jemleg) keâe Devle ncesMee mhe° lejerkesâ mes keâjW~ Gmes DeOetje ve ÚesÌ[W~

� Ùen peeveves kesâ efueS efMe#eeefLe&ÙeeW keâes efJe<eÙe-Jemleg mecePe ceW Dee jner nw efkeâ veneR yeerÛe-yeerÛe ceW ØeMve Yeer
hetÚles jnW~

� ieefCele kesâ veÙes DeYÙeeme keâjles meceÙe efMe#eeefLe&ÙeeW keâes Ssmee meJeeue ve oW pees yengle ner keâef"ve neW~

� Deehe Deheves efMe#eCe keâe mlej efpelevee iegCeJeòee Ùegòeâ keâjWies, Gmes Deewj DeefOekeâ yesnlej keâjves keâer Deehekeâer
FÛÚe nesieer~ nceW efJeÕeeme nw efkeâ Fme cenlJehetCe& keâece keâes Meg™ keâjves ceW veJeerve hegmlekeWâ Deehekesâ efueS
DeeJeMÙekeâ meneÙekeâ neWieer~

OÙeeve osves ÙeesiÙe yeeleW

� efkeâmeer FkeâeF& kesâ ØeYeeJeer efMe#eCe kesâ efueS GmeceW oer ieÙeer efJe<eÙe-Jemleg keâe henues mes DeOÙeÙeve keâj efueÙee
peeÙe~

� efkeâmeer FkeâeF& keâe efMe#eCe keâjles meceÙe hegmlekeâ ceW oer ieÙeer meejefCeÙeeW keâe ØeÙeesie keâjves nsleg DeYÙeeme
hegefmlekeâe/MÙeece heó hej meejefCeÙeeB efMe#eeefLe&ÙeeW mes DeefveJeeÙe& ™he mes yeveJeeÙeer peeÙeb leLee Gmes efveoxMeevegmeej
hetCe& keâjeÙee peeÙe~ efMe#eeefLe&ÙeeW keâes Yeer MÙeeceheó  hej ØeMve nue keâjves keâe DeJemej efoÙee peeÙe~ Fmemes
GveceW Deelce efJeÕeeme yeÌ{siee~

� Deehe mes Dehes#ee keâer peeleer nw efkeâ efveef§ele meceÙeeJeefOe ceW ieefCele kesâ mechetCe& hee"Ÿe›eâce keâe efMe#eCe megefveef§ele
keâjW efpememes efkeâ efMe#eeefLe&ÙeeW keâes Deieueer keâ#ee ceW DeOÙeÙeve keâjles meceÙe hee"Ÿe›eâce mes mecyeefvOele %eeve ceW
Deuhe%elee DeLeJee efjkeälelee keâe DevegYeJe ve nes~
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� efMe#eCe kesâ meeLe-meeLe DeYÙeeme Deewj mecesefkeâle DeYÙeeme Yeer efMe#eeefLe&ÙeeW mes keâjeÙes peeÙeb leLee Gvekesâ keâeÙe&
keâe efJeefOeJele efvejer#eCe Yeer efkeâÙee peeÙe efpememes efkeâ Gvekeâer keâef"veeFÙeeW keâe efvejekeâjCe lelkeâeue efkeâÙee pee
mekesâ~

� efMe#eeefLe&ÙeeW keâes Gvekeâer ceeveefmekeâ #ecelee kesâ Devegmeej ie=nkeâeÙe& efveÙeefcele ™he mes efoÙes peeÙeb efpemekeâe
efvejer#eCe/mebMeesOeve Deieues efove DeJeMÙe efkeâÙee peeÙe~

� efMe#eeefLe&ÙeeW ceW Flevee Deelce efJeÕeeme hewoe keâj efoÙee peeÙe efkeâ ØeMve nue keâjves kesâ meeLe-meeLe Jes mJeÙeb Yeer
ØeMveeW keâe efvecee&Ce keâj mekeWâ~

� efMe#eeefLe&ÙeeW mes GlmeenJeæ&keâ / ØesjCeeoeÙekeâ MeyoeW ÙeLee ‘‘Meeyeeme’’, ‘‘yengle DeÛÚe’’, ‘‘Jesjer ieg[’’ Deeefo
keâe ØeÙeesie keâjkesâ Gvekeâe hegveye&ueve efkeâÙee peeÙe leLee ceveesyeue yeÌ{eÙee peeÙe~

� iegCeJeòee hejkeâ efMe#ee Øeehle keâjvee meYeer yeÛÛeeW keâe mebJewOeeefvekeâ DeefOekeâej nw~ DeleŠ keâ#ee kesâ efheÚÌ[s ngS
leLee Deuheepeea efMe#eeefLe&ÙeeW kesâ efueS DeeJeMÙekeâleevegmeej Deefleefjkeäle meceÙe oskeâj GheÛeejelcekeâ efMe#eCe keâer
JÙeJemLee keâer peeÙe~

� cesOeeJeer efMe#eeefLe&ÙeeW kesâ efueS Yeer Gvekeâer ceeveefmekeâ ÙeesiÙelee keâe meogheÙeesie keâjves kesâ efueS kegâÚ Deefleefjkeäle
%eeveJeæ&keâ hegmlekeâeW/heef$ekeâeDeeW keâer JÙeJemLee keâer peeÙe~

� hegmlekeâ ceW yeleeÙes ieÙes ef›eâÙee keâueeheeW kesâ Deefleefjkeäle Yeer efMe#eeefLe&ÙeeW keâes mecetn ceW yeeBš keâj hee" mes
mecyeefvOele efJeefJeOe ef›eâÙee-keâueehe keâjeÙes peeÙeW efpememes GveceW menÙeesie, menYeeefielee keâer ceveesJe=efòe Glhevve nes
mekesâ~

� efJeMes<e GuuesKeveerÙe nw efkeâ Deehe keâes Skeâ ceeie& oMe&keâ Deewj menÙeesieer efMe#ekeâ keâer Yetefcekeâe efveYeeveer nw~
efMe#eCe Skeâ he#eerÙe ve neskeâj efÉhe#eerÙe nesvee ÛeeefnS~ keâ#ee ceW efMe#eCe kesâ meceÙe ØelÙeskeâ efMe#eeLeea keâer
menYeeefielee megefveef§ele keâer peeÙe~

� keâesF& Yeer leLÙe efMe#eeefLe&ÙeeW hej Leeshevee veneR nw~ Deefheleg GvnW leLÙe hejkeâ efve<keâ<e& mJeleŠ efvekeâeueves nsleg
DeefYeØesefjle keâjvee nw~ efMe#ekeâ keâer kegâMeuelee SJeb meheâuelee efMe#eeefLe&ÙeeW keâes meerKeves kesâ efueS DeefYeØesjCee
Øeoeve keâjves ceW nw~

� ie=nkeâeÙe& osves leLee Øeespeskeäš keâeÙe& kesâ efueS yeÛÛeeW keâer meeceeefpekeâ Je DeeefLe&keâ he=‰Yetefce keâes Yeer OÙeeve ceW
jKevee DelÙeeJeMÙekeâ nw~

� ØeMveeW Je Gvekesâ nue keâer Øeef›eâÙee hej yeÛÛeeW mes Jeelee&ueehe, leke&â-efJeleke&â keâjekeâj mener efveCe&Ùe/efve<keâ<e& hej
hengBÛeves mes Gvekesâ Devoj mes efPePekeâ štšsieer leLee Gvekesâ Deelce efJeÕeeme ceW Je=efæ nesieer~
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mecØes<eCe keâewMeue
(Communication Skill)

‘‘mecØes<eCe’’ Meyo keâe Godiece uewefšve kesâ Meyo Communis mes ngDee efpemekeâe DeLe& nw meeOeejCe (Common)Ùee
meeceevÙe~ hejvleg ÙeneB Fmekeâe leelheÙe& nw meeceevÙe ™he mes efJeÛeejeW keâe Deeoeve-Øeoeve~ otmejs MeyoeW ceW Fmekeâe DeLe& nw efkeâmeer
otmejs DeLeJee otmejeW kesâ %eeve keâe metÛeveeDeeW mes mebJeæ&ve keâjvee~ Ùen Yeer keâne pee mekeâlee nw Skeâ JÙeefkeäle Éeje otmejs JÙeefkeäle
keâes peevekeâejer Ùee metÛevee osvee pees otmeje JÙeefkeäle mecePe ueW, ‘‘mecØes<eCe’’ keânueelee nw~

keâ#ee efMe#eCe keâe Skeâcee$e GösMÙe ner Ùen neslee nw efkeâ efMe#ekeâ Éeje yeÛÛeeW keâes oer ieÙeer peevekeâejer yeÛÛes mecePe
peeÙeW~ DeleSJe ‘‘mecØes<eCe’’ keâe efMe#eCe ceW yeÌ[e cenlJe nw~ Fme mecePeves keâer Øeef›eâÙee ceW o#elee keâes ner ‘‘mecØes<eCe’’
keâewMeue keâer meb%ee oer ieÙeer nw~ DeleSJe Fme Øeef›eâÙee ceW efMe#ekeâ efMe#eeLeea oesveeW keâer menYeeefielee DeeJeMÙekeâ nw~ Ùen peevevee
DeeJeMÙekeâ nw efkeâ mecØes<eCe keâewMeue ceW efkeâve yeeleeW keâer DeeJeMÙekeâlee nesleer nw~

mecØes<eCe keâer DeeJeMÙekeâleeSB Š

� efJeÛeejeW leLee mebosMe keâer mhe°lee~
Clarity of thoughts and existence of message

� MeyoeW kesâ mLeeve hej ef›eâÙee DeeOeeefjle mecØes<eCe keâes cenlJe osvee~
Attach importance to action rather than words.

� ØeefleYeeefielee (oes lejheâe mecØes<eCe)
Participation / Two way message

� ØemeejCe
Transmission

� lev$e ceW peerJevlelee jKevee
Keep the System always alive

ceeOÙece (Medium) 

DeewheÛeeefjkeâ (Formal) 

efueefKele (Written) ceewefKekeâ (Verbal) 

DeveewheÛeeefjkeâ (Informal) 
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(keâ#ee keâ#e cesW mecØes<eCe)
  (Class Room Communication)

megveekeâj / megvekeâj
  (Audio)

peerJevle  (Live) hetJe& mebÙeesefpele 
 (Pre recorded)

efoKeekeâj / osKekeâj
 (Visual)

Yee<eCe  (Lecture) «eeefheâkeäme
efÛe$e

MÙeeceheó
(keâeuee, mehesâo)

heeJej hJeeFbš
 (OHP)

ØeoMe&ve
 (Demonstration)

Yee<ee, GÛÛeejCe cegKe
cegõe, neJe, YeeJe

 (Body Language)

mecØes<eCe keâer yeeOeeSB (Barriers to communication)

� DehetCe& DeeBkeâÌ[eW keâe mebkeâueve (Incomplete data)

� DehetCe& metÛeveeSB (Incomplete Informations)

� ieuele Øekeâej mes mebosMe keâe efvecee&Ce Je Øemeej (Faulty development of message i.e. imprudent

selection and editing of data)

� ieuele Øemeej ceeOÙece keâe ÛeÙeve (Wrong Selection of media)

� ieuele Svekeâesef[bie (Wrong encoding)

� ieuele [erkeâesef[bie (Wrong decoding)

� ieuele Yee<eCe Je ieuele GÛÛeejCe

� De#ejeW Je MeyoeW keâe Deekeâej, mhe°lee, megvoj ve nesvee~

� Jele&veer mecyevOeer oes<e keâe nesvee~

mhe° ™he mes efMe#ekeâ - efMe#eeLeea kesâ yeerÛe mebJeeo, ™efÛehetCe& efMe#eCe meece«eer keâe GheÙeesie efMe#ekeâ kesâ mecØes<eCe
keâewMeue keâes efJekeâefmele keâjlee nw~ keânvee DevegefÛele veneR nesiee~
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FkeâeF& 1   yeerpeieefCele leLee ueIegieCekeâ

DeOÙeeÙe 1- yengheo leLee Gvekesâ iegCeveKeC[

GösMÙe

� yeerpeieefCele JÙebpekeâeW ceW Skeâ Ûejer yengheo keâer henÛeeve keâjevee

� yengheoeW keâer efJeefYeVe mebef›eâÙeeDeeW keâe %eeve keâjevee

� yengheoeW kesâ iegCeveKeC[ keâjevee

efMe#eCe efyevog

���� yengheo keâes heefjYeeef<ele SJeb efJeefYeVe ™heeW keâe heefjÛeÙe keâjevee

���� oes yengheoeW keâe Ùeesie, Devlej, iegCeveheâue SJeb Yeepeve keâjevee

���� yeerpeieefCele JÙebpekeâeW kesâ iegCeveKeC[

���� efÉIeele ef$eheo JÙebpekeâ )0,( 2 ≠++ acbxax  keâe iegCeveKeC[  (ceOÙe heo keâes oes YeeieeW ceW yeeBš keâj leLee

hetCe& Jeie& yeveekeâj)

���� iegCeveKeC[ ØecesÙe, Mes<eheâue ØecesÙe (kesâJeue keâLeve)

ØemlegleerkeâjCe

� efMe#eeefLe&ÙeeW mes ØeMve hetÚW efkeâ JÙebpekeâeW 93 ,,2 xxx  ceW efkeâleves heo nQ ?

� Gvekesâ Gòej kesâ DeeOeej hej mhe° keâjW efkeâ Ssmes JÙebpekeâ Skeâ heoer keânueeles nQ~

heefjYee<ee : -

( ) 0,............ 01

1

1 ≠++++= −
− n

n

n

n

n aaxaxaxaxp Deewj n  Skeâ $e+Cesòej hetCee&bkeâ nw,

naaa ......,, 10 JeemleefJekeâ mebKÙeeSb nw

keâs heÇkeâej keâs JÙebpekeâ keâes yengheo keânles nQ, Fmekeâe Ieele n nw~

ceevekeâ ™he : Fme yengheo ceW x  kesâ Ieele keâes DeJejesner ›eâce ceW efueKeves hej Øeehle yengheo, keâes ceeve yengheo keânles nQ~

pewmes - p (x) = x2+ 2x + 1 ceevekeâ ™he ceW nw~
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yengheo kesâ Øekeâej Š

Skeâheoer yengheo (Monomial) - Ssmes yengheo efpemeceW kesâJeue Skeâ heo nes, Skeâ heoer yengheo keânueelee nw~

pewmes - 2x3, 7x Deeefo~

efÉheo yengheo (Binomial) - Ssmes yengheo efpemeceW oes heo neW, efÉheo yengheo keânueelee nw~

pewmes - 2x2 + 3, x3 + 7 Deeefo

ef$eheo yengheo (Trinomial) - Ssmes yengheo efpemeceW leerve heo neW, ef$eheo yengheo keânueelee nw~

pewmes - 2x2 + x + 5, 3x3 + 7x + 2 Deeefo~

MetvÙe yengheo (Zero Polynomial)- Ssmes yengheo efpemekesâ meYeer iegCeebkeâ MetvÙe nes, MetvÙe yengheo keânueelee nw~

pewmes - 0x2 + 0x + 0  Deeefo~

oes yengheoeW keâe Ùeesie, Deblej SJeb iegCeveheâue

ceevee p(x) = 3x2 + 2x + 5

Deewj q(x) = 2x2 + 2x + 3

yengheo nQ~

lees, Fvekeâe Ùeesie, Deblej SJeb iegCeveKeC[ efvecveJeled nw -

p(x) + q(x) = (3x2 + 2x  + 5) + ( 2x2 + 2x  + 3)

= (3x2 + 2x2 ) + ( 2x + 2x ) +  (5 + 3)

Ùee, p(x) + q(x)  = 5x2 + 4x + 8 (meÂMe IeeleeW keâes Skeâef$ele keâjkesâ SJeb iegCeebkeâeW keâes peesÌ[ves hej)

p(x) – q(x) = (3x2 + 2x  + 5) – ( 2x2 + 2x  + 3)

= (3x2 – 2x2 ) + ( 2x – 2x ) + (5 – 3)

(meÂMe IeeleeW keâes Skeâef$ele keâjkesâ SJeb mejue keâjves hej)

Ùee, p(x) – q(x)  = x2 + 2

p(x) . q(x) = (3x2 + 2x  + 5) . ( 2x2 + 2x  + 3)

= 6x4 + 6x 3 + 9x2 + 4x3 + 4x2 + 6x + 10x2 + 10x + 15

= 6x4 + 10x3 + 23x2 + 16x + 15

yengheo keâe Skeâ DevÙe yengheo mes Yeepeve -

ceevee p (x) keâes g(x) yengheo mes Yeeie osles nQ,

lees p(x) = g (x) q(x) + r (x)

peneB hej r (x) keâer Ieele < g(x) keâer Ieele, q (x) Yeeieheâue, r (x) Mes<eheâue Øeehle neslee nw~

Yeeie - 1
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GoenjCe Š p (x) keâes g (x) mes Yeeie oerefpeS peyeefkeâ p (x) = x4  + 1

g (x) = x + 1

x3 – x2 + x - 1

nue Š 11 4 ++ xx

      x4 + x3

– x3 + 1

– x3 – x2

x2 + 1

x2 + x

– x + 1

– x – 1

2 Mes<eheâue

Yeeieheâue · q (x) = x3 – x2 + x – 1

Deewj Mes<eheâue r (x) = 2

Mes<eheâue keâer Ieele · 0

leLee g (x) keâer Ieele · 1 Gòej

yengheo kesâ ™he (Forms of polynomial)

De. jwefKekeâ yengheo (Linear Polynomial) - Ieele Skeâ keâe yengheo jwefKekeâ yengheo keânueelee nw~

pewmes - ax + b, a ≠  0  Skeâ jwefKekeâ yengheo nw~

ye. efÉIeeleerÙe yengheo (Quadratic Polynomial) - Ieele oes keâe yengheo efÉIeeleerÙe yengheo keânueelee nw~

pewmes - ax2 + bx + c, a ≠  0 Skeâ efÉIeeleerÙe yengheo nw~

me. ef$eIeeleerÙe yengheo (Cubic Polynomial) - Ieele leerve keâe yengheo, ef$eIeeleerÙe yengheo keânueelee nw~

pewmes - ax3 + bx2 + cx + d , a ≠  0 Skeâ ef$eIeeleerÙe yengheo nw~

o. ÛelegIee&le yengheo (Biquadratic Polynomial) - Ieele Ûeej keâe yengheo, ÛelegIee&le yengheo keânueelee nw~

pewmes - ax4 + bx3 + cx2 + dx + e , a ≠  0 Skeâ ÛelegIee&le yengheo nw~

iegCeveKeC[ mebef›eâÙee (Process of factorization)

yengheo kesâ iegCeveKeC[ (Factoring of a Polynomial)

FmeceW meJe&ØeLece GYeÙeefve‰ iegCeveKeC[ efJeefOe kesâ efJe<eÙe ceW ÛeÛee& keâjWies~

Ùeefo keâesF& mebKÙee Ùee yeerpeerÙe jeefMe efkeâmeer efoÙes ieÙes JÙebpekeâ kesâ meYeer heoeW ceW meefcceefuele nesleer nw, Jen mebKÙee Ùee
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yeerpeerÙe jeefMe DeLeJee mebKÙee Deewj yeerpeerÙe jeefMe (oesveeW) Gme JÙebpekeâ keâe meJe&efve‰ iegCeveKeC[ keânueeleer nw~

meJe&efve‰ iegCeveKeC[ mes meYeer heoeW keâes Yeeie osves hej pees Yeeieheâue Øeehle neslee nw, Jen Gme JÙebpekeâ keâe otmeje
iegCeveKeC[ keânueelee nw~

GoenjCe - xy2 + x2y kesâ iegCeveKeC[ %eele keâerefpeS ?

nue - xy2 + x2y = xy (x+y)

xy meeJe&iegCeveKeC[ nw~

Ûeej Ùee DeefOekeâ heoeW kesâ yengheo kesâ iegCeveKeC[ (Factorisation of a Polynomial having four or

more term) -

FmeceW mecetneW keâes Fme Øekeâej efJeYeòeâ keâjles nQ efpemeceW keâesF& Skeâ iegCeveKeC[ meJe&efve‰ neW~

GoenjCe - ax + bx + 3a + 3b kesâ iegCeveKeC[ %eele keâerefpeS ?

nue - ax + bx + 3a + 3b

= ax + 3a + bx + 3b

= a(x + 3) + b(x + 3)

= (a + b)(x + 3)

ef$eheo efÉIeele yengheo ax2 + bx + c, 0≠a  keâe iegCeveKeC[ -

ÙeneB hej cegKÙeleŠ oes efJeefOeÙeeW keâer yeele keâjWies Š

De. ceOÙe heo keâes oes YeeieeW ceW yeeBškeâj
ye. hetCe& Jeie& yeveekeâj

De. ceOÙe heo keâes oes YeeieeW ceW yeeBškeâj -

ceevee ax2 + bx + c, 0≠a Skeâ ef$eheo efÉIeele yengheo nw~

ax2 + bx + c = a 






 ++
a

c
x

a

b
x

2

ceevee 
a

c
x

a

b
x ++2  = (x + p) (x + q)

= x2 + (p + q) x + pq

qp
a

b
+=⇒

pq
a

c
=

Yeeie - 1



(35)

 Ùee  ac = (a p) . (aq)

( ) ( ) baqap =+⇒

& (ap) . (aq)    =  ac

DeleŠ ax2 + bx + c  kesâ iegCeveKeC[ efvecve Øekeâej mes %eele keâj mekeâles nQ :

1. x2 kesâ iegCeebkeâ (Ùeefo 1 nes, lees Yeer) keâes DeÛej heo mes iegCee keâjles nQ~

DeLee&led a Deewj c  keâe iegCee keâjkesâac Øeehle keâjles nQ~

2. a c kesâ oes iegCeveKeC[ Fme Øekeâej keâjles nQ efkeâ Fvekeâe Ùeesieheâue x kesâ iegCeebkeâ kesâ yejeyej nes~

DeLee&le ac  kesâ oesveeW iegCeveKeC[eW keâe Ùeesieheâue b kesâ yejeyej nes~

3. Fme Øekeâej Ûeej heoeW kesâ yengheo kesâ iegCeveKeC[ keâer efJeefOe mes iegCeveKeC[ keâj uesles nQ~

GoenjCe - 2x2 + 7x + 5  keâe iegCeveKeC[ %eele keâerefpeS ?

nue - ceevee p Deewj q oes mebKÙeeSBb Fme Øekeâej nQ efkeâ

p + q = 7 ......... (1)

pq = 2 × 5 = 10 ....... (2)

meceerkeâjCe (1) Deewj meceerkeâjCe (2) keâes nue keâjves hej

p = 5

q = 2

∴  2x2 +7x + 5 = 2x2 +  (2 + 5)x + 5

= 2x2 + 2x + 5x + 5

= 2x( x + 1) + 5 (x + 1)

= ( x + 1) (2x + 5)

∴  2x2 +7x + 5 = ( x + 1) (2x + 5) Gòej

ye. hetCe& Jeie& yeveekeâj -

 efkeâmeer ef$eheo efÉIeele yengheo keâes hetCe& Jeie& yeveeves kesâ efueS meJe&ØeLece osKevee nesiee efkeâ efkeâ  x2 Jeeuee heo hetCe& Jeie&
nw Ùee veneR~ Ùeefo veneR lees Gmes hetCe& Jeie& yevee uesles nQ~ Deye Fmekesâ Jeie&cetue kesâ otves mes x Jeeues heo keâes Yeeie oskeâj leLee
Gmekeâe Jeie& yeveekeâj leermeje heo efueKe uesles nQ~ Fme Øekeâej Ùee lees ef$eheo hetCe& Jeie& yeve peelee nw Ùee Ùen oes JeieeX kesâ Deblej
ceW efve™efhele nes peelee nw~ leye meÒ$e a2 - b2 = (a + b) (a - b)  mes iegCeveKeC[ nes peeles nQ~

GoenjCe 1 - 9 x2 + 24 x + 16 keâe iegCeveKeC[ %eele keâerefpeS ?

nue - efoÙee ieÙee JÙebpekeâ

9 x2 + 24 x + 16
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Ghejesòeâ ef$eheo JÙebpekeâ ceW 9 x2  keâe Jeie&cetue 3x nw, efpemekesâ otves DeLee&led 6x mes 24x keâes Yeeie osves hej
4 Øeehle ngDee~ DeleŠ 42 · 16 Fmekeâe le=leerÙe heo nw~

∴ 9x2 + 24x + 16 = (3x)2 + 2 × (3x) ×4 + (4)2

= (3x + 4)2

GoenjCe 2 - x2 + 10x - 24 keâe iegCeveKeC[ %eele keâerefpeS ?

nue - efoÙee ieÙee JÙebpekeâ

x2 + 10x - 24 (∴ x2 keâe Jeie&cetue x nw efpemekesâ otves DeLee&le 2 x mes 10x keâes Yeeie
osves hej 5 Øeehle ngDee Deewj 5 kesâ Jeie& keâes peesÌ[ves Deewj Ieševes hej)

= x2 + 2 × 5 × x + (5)2 - (5)2 - 24

= (x + 5)2 - 25 - 24

= (x + 5)2 -  49

= (x + 5)2 - (7)2

= (x + 5 + 7) (x + 5 - 7) {a2 - b2 = (a + b) (a - b)}

= (x + 12) (x - 2)

∴ x2 + 10x - 24 = (x + 12) (x-2) Gòej

GoenjCe 3 - 9x2 - 30x - 144 keâe iegCeveKeC[ %eele keâerefpeS ?

nue : 9x2 - 30x - 144 (9x2 keâe Jeie&cetue 3x nw efpemekesâ otves 6x mes 30 x keâes Yeeie
= (3x)2 - 2×(3x) × 5 + 25 - 25 -144 osves hej 5 Øeehle nesiee~ Deye 52 · 25 Fmekeâe le=leerÙe heo
= (3x)2 - 2×(3x) × 5 + (5)2 - 169  nesiee efpemes peesÌ[e Deewj IešeÙee~)

= (3x - 5)2 - (13)2

= (3x - 5 + 13) (3x - 5 - 13) {a2 - b2 = (a+b) (a-b)}

= (3x + 8) (3x - 18)

= 3 (3x + 8) (x - 6)

∴ 9x2 - 30x - 144  = 3 (3x + 8) (x - 6) Gòej

Mes<eheâue ØecesÙe - ceevee p(x), Ieele  1≥   keâe Skeâ yengheo nw Deewj k Skeâ JeemleefJekeâ mebKÙee nw~

Ùeefo p (x) keâes k mes Yeeie efoÙee peeS lees Mes<eheâue p (k) Øeehle nesiee~

GoenjCe - p (x) = x4 - 3x2 + 2x + 4 keâes x - 1 mes Yeeie osves hej Øeehle Mes<eheâue %eele keâerefpeS ?

nue - efoÙee nw

p (x) = x4 - 3x2 + 2x + 4

DeYeer° Mes<eheâue p (1) = 14 - 3.12 + 2.1 + 4 (Mes<eheâue ØecesÙe mes)~

Yeeie - 1
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= 1 - 3  +2 +4

= 4 Gòej

iegCeveKeC[ ØecesÙe

ceevee p (x), Ieele n keâe Skeâ yengheo nw~ Ùeefo efkeâmeer JeemleefJekeâ mebKÙee k kesâ efueS

p (k) = 0

nes, lees (x - k), p (x) keâe Skeâ iegCeveKeC[ nesiee~

efJeueesceleŠ Ùeefo (x - k), p (x) keâe Skeâ iegCeveKeC[ nw lees p (k) = 0

GoenjCe 1 - x3 - 7 x + 6  keâe iegCeveKeC[ %eele keâerefpeS ?

nue - DeÛej heo 6 kesâ iegCeveKeC[

= ± 1, ± 2, ± 3, ± 6

x3 - 7 x + 6 ceW x = 1 jKeves hej

Mes<eheâue = 13  - 7 × 1 + 6

= 1 - 7 + 6

= 0

iegCeveKeC[ ØecesÙe mes,

(x - 1), efoÙee ieÙee JÙebpekeâ x3 - 7 x + 6 keâe iegCeveKeC[ nesiee~
x3 - 7x + 6 = x2 (x – 1) + x( x - 1) - 6 (x - 1)

= (x - 1) (x2 + x - 6)

= (x - 1) (x2 + 3x - 2x - 6)

= (x - 1) {x (x + 3) - 2(x + 3)}

= (x - 1) (x - 2) (x + 3)

x3 - 7x + 6 = (x - 1) (x - 2) (x + 3) Gòej

GoenjCe 2 - x4 - 10 x3 + 35x2 - 50 x + 24 kesâ iegCeveKeC[ %eele keâerefpeÙes ?

nue - DeÛej heo 24 kesâ iegCeveKeC[

± 1, ± 2, ± 3, ± 4, ± 6, ± 8, ± 12, ± 24

x4 - 10 x3 + 35x2 - 50 x + 24 ceW

x = 1jKeves hej

Mes<eheâue = 14 - 10. 13 + 35 . 12 - 50 . 1 + 24
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= 60 - 60

= 0

iegCeveKeC[ ØecesÙe mes,

(x - 1), efoÙee ieÙee JÙebpekeâ

x4 - 10 x3 + 35x2 - 50 x + 24 keâe Skeâ iegCeveKeC[ nesiee~

∴  x4 - 10 x3 + 35x2 - 50 x + 24

= x3 (x - 1) - 9x2(x - 1) +26 x(x-1) - 24 (x-1)

= (x - 1) (x3 - 9x2 + 26x - 24) ............... (1)

 x3 - 9x2 + 26x - 24 ceW  x = 1 jKeves hej

Mes<eheâue = 13 - 9.12 + 26.1 -24 =  1 - 9 + 26 - 24 =  – 6 ≠ 0

∴ (x - 1), (x3 - 9x2 + 26x - 24) keâe iegCeveKeC[ veneR nesiee~ (iegCeveKeC[ ØecesÙe mes)

Deye, x3 - 9x2 + 26x - 24  ceW

x = 2 jKeves hej

Mes<eheâue = (2)3 - 9. (2)2 + 26 × 2 - 24

= 8 - 36 + 52 - 24

= 60 - 60

= 0

iegCeveKeC[ ØecesÙe mes,

(x - 2),  x3 - 9x2 + 26x - 24 keâe Skeâ iegCeveKeC[ nesiee~

hegve: x3 - 9x2 + 26x - 24

= x2 (x - 2) - 7x (x - 2) + 12 (x - 2)

= (x - 2) (x2 - 7x + 12)

= (x - 2) {x2 - (4 + 3)x + 12}

= (x - 2) {x2 - 4x - 3x + 12)

= (x - 2){x (x - 4) - 3(x - 4)

= (x - 2) (x - 3) (x - 4) ... (2)

meceerkeâjCe (1) Deewj (2) meceerkeâjCe mes,

x4 - 10x3 + 35 x2 - 50 x + 24

=(x - 1)  (x - 2) (x - 3) (x - 4) Gòej
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cetuÙeebkeâve Š

1. efvecveefueefKele heâueveeW ceW keâewve-keâewve mes yengheo nQ Š

(i) x2 + 5x  + 6 (ii) y2 + 3y

(iii) x + 
x

1
(iv) x2 + x  + 5

2. efvecveefueefKele JÙebpekeâeW ceW Skeâheoer, efÉheoer Deewj ef$eheoer %eele keâerefpeS

(i) 5x (ii) x2 + 2x + 1

(iii) (x + 5) 2 (iv) x2 + 2x

(v) (x + 1)3

3. efvecveefueefKele yengheo mecetneW keâe Ùeesieheâue, Deblej %eele keâerefpeS

(i) x3 - 1 Deewj x2 + 7 (ii) x3 + 1 Deewj x2 - 1

4. peeBÛe keâerefpeS efkeâ keäÙee x - 3 , p (x) = x3 - 2x2 + 3x - 18 keâe Skeâ iegCeveKeC[ nw ?

5. efvecveefueefKele JÙebpekeâeW kesâ iegCeveKeC[ keâerefpeS

(i) 6x - 8 y (ii) abc - byx (iii) xy +7 (x + y) + 49

(iv) x2 + x
a

a 






 +
1

 + 1 (v) x 4 - y 4 (vi) 81x3 - x

(vii) x2 +8x + 15 (viii)
2

1
x2 - 3x + 4 (ix) 6x4 - 24x3y3 + 24 y6x2

(x) 236 x  + 47 x + 35

6. efvecveefueefKele yengheo ÙegiceeW, iegCeveKeC[ ØecesÙe Éeje %eele keâerefpeS efkeâ keäÙee g(x), p(x) keâe Skeâ iegCeveKeC[ nw ?

(i) p (x) = 2x3 + 4x + 6, g (x) = x + 1

(ii) p (x) = x3 - 3x2 + 4x - 4, g (x) = x - 2

7. JÙebpekeâ x3 + x2 + x - 4 ceW (x - 1) mes Yeeie osves hej Mes<eheâue %eele keâerefpeS~

8. x3 + 7x2 + 2x - 40 kesâ iegCeveKeC[ keâerefpeS~

9. Ùeefo x2 + ax + b kesâ iegCeveKeC[ (x - 2) Deewj (x - 3) neW, leye a Deewj b kesâ ceeve %eele keâerefpeS~

10. x4 + 6x3 + 7 x2 - 6x - 8 kesâ iegCeveKeC[ keâerefpeS ?
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DeOÙeeÙe 2. Skeâ Ûej jeefMe ceW jwefKekeâ meceerkeâjCe keâe JeeefCeefpÙekeâ
ieefCele, cesvmegjsMeve Deeefo ceW DevegØeÙeesie

GösMÙe

� JeeefCeefpÙekeâ ieefCele mes mecyeefvOele ØeMveeW ceW jwefKekeâ meceerkeâjCeeW keâe GheÙeesie keâjvee~

� jwefKekeâ meceerkeâjCeeW keâer meneÙelee mes cesvmegjsMeve kesâ ØeMveeW keâes nue keâjvee~

� jwefKekeâ meceerkeâjCeeW kesâ DevegØeÙeesie mes mebKÙee mecyevOeer, DeeÙeg mecyevOeer leLee Devegheele mecyevOeer ØeMveeW keâes
nue keâjvee~

efMe#eCe efyevog Š

Skeâ Ûej jeefMe Jeeues jwefKekeâ meceerkeâjCeeW kesâ DevegØeÙeesie mes :

���� JeeefCeefpÙekeâ ieefCele mes mecyeefvOele ØeMveeW keâes nue keâjvee

���� cesvmegjsMeve mes mecyeefvOele ØeMveeW keâes nue keâjvee~

���� mebKÙee mecyevOeer ØeMveeW keâes nue keâjvee~

���� DeeÙeg mecyevOeer ØeMveeW keâes nue keâjvee~

���� Devegheele mecyevOeer ØeMveeW keâes nue keâjvee~

ØemlegleerkeâjCe

� � � � jwefKekeâ meceerkeâjCeeW kesâ DevegØeÙeesie

nce peeveles nQ efkeâ owefvekeâ peerJeve ceW Deeves Jeeueer efJeefYeVe mecemÙeeDeeW keâes nue keâjves ceW Deveskeâ ieCeveeS keâjveer heÌ[leer
nQ~ pewmes JeeefCeefpÙekeâ ieefCele, cesvmegjsMeve, Deeefo mes mecyeefvOele mecemÙeeDeeW ceW ieCeveeSB keâjveer heÌ[leer nQ~ GveceW mes Deveskeâ
ieCeveeSB DebkeâieefCele kesâ ceeOÙece mes mejueleehetJe&keâ veneR keâer pee mekeâleer nQ, peyeefkeâ yeerpeieefCele kesâ ceeOÙece mes Ssmeer ieCeveeSB
keâjvee Dehes#eeke=âle mejue nQ~ Fmeer ›eâce ceW nce GheÙeg&òeâ mes mecyeefvOele ieCeveeDeeW ceW Skeâ Ûej ceW jwefKekeâ meceerkeâjCeeW keâe
GheÙeesie GoenjCeeW kesâ ceeOÙece mes peeveWies~

Fmekesâ efueS efMe#ekeâ, efMe#eeefLe&ÙeeW keâer meneÙelee mes mecyeefvOele mecemÙee ceW efoS ieÙes keâLeveeW keâes Skeâ Ûej Jeeues jwefKekeâ
meceerkeâjCeeW ceW heefjJeefle&le keâjW~ Fmekesâ yeeo Øeehle jwefKekeâ meceerkeâjCe keâes nue keâjkesâ mecemÙee keâe nue Øeehle keâjW~

JeeefCeefpÙekeâ ieefCele mecyeefvOele ØeMveeW keâe nue
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GoenjCe 1. Skeâ JÙeefòeâ ves ` 25,000 keâes oes Øekeâej kesâ yeeC[eW ceW efveJesMe efkeâÙee~ Skeâ hej Gmes 12³ leLee otmejs
hej 8³ Jeeef<e&keâ yÙeepe efceuelee nw~ Ùeefo Gmekeâer Fvemes Jeeef<e&keâ DeeÙe ` 2600 nw, lees %eele keâerefpeS efkeâ
ØelÙeskeâ Øekeâej kesâ yeeC[ ceW Gmeves efkeâleves ®heS efveJesMe efkeâS ?

nue Š ceevee efkeâ Gme JÙeefòeâ ves 12³ Jeeef<e&keâ yÙeepe keâer oj Jeeues yeeC[ ceW x ®heS ueieeS~

lees 8³ Jeeef<e&keâ yÙeepe keâer oj kesâ yeeC[ ceW (25000 - x) ®heS ueieeS~

henues Øekeâej kesâ yeeC[ hej 1 Je<e& keâe yÙeepe · 
100

meceÙeojcetueOeve ××

· 
100

112××x ®heÙes

· 
25

3x  ®heÙes

otmejs Øekeâej kesâ yeeC[ hej yÙeepe ·
100

18)25000( ××− x
 ®heÙes

·
25

)25000(2 x−  ®heÙes

·
25

250000 x−
®heÙes

ÛetBefkeâ kegâue Jeeef<e&keâ yÙeepe (DeeÙe) ` 2600 nw,

FmeefueS  2600
25

2000,50

25

3
=

−
+

xx

Ùee 3x + 50,000 - 2x = 65,000 (25 keâe oesveeW he#eeW ceW iegCee keâjves hej)

Ùee 3x - 2x = 65,000 - 50,000

Ùee x = 15,000

leLee 25,000 - x = 25,000 - 15,000

= 10,000

DeleŠ Gme JÙeefòeâ ves henues Øekeâej kesâ yeeC[ hej ` 15,000 leLee otmejs Øekeâej kesâ yeeC[ hej ̀  10,000 efveJesMe
efkeâS~

cesvmegjsMeve mes mecyeefvOele ØeMveeW keâes nue keâjvee Š

GoenjCe 2 - Skeâ DeeÙeleekeâej cewoeve keâer uecyeeF&, Gmekeâer ÛeewÌ[eF& mes 30 ceeršj DeefOekeâ nw~ Ùeefo cewoeve keâe heefjceehe
144 ceeršj nes lees cewoeve keâe #es$eheâue %eele keâerefpeS~
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nue Š - ceevee efkeâ cewoeve keâer ÛeewÌ[eF& x  ceeršj nw~

ÛetBefkeâ cewoeve keâer uecyeeF&, Gmekeâer ÛeewÌ[eF& mes 30 ceeršj DeefOekeâ nw~

FmeefueS cewoeve keâer uecyeeF& (x + 30 ) ceeršj nesieer~

DeleŠ cewoeve keâe heefjceehe · 2 (uecyeeF& ± ÛeewÌ[eF&)

= 2 ( x + 30 + x) ceer

= 2 ( 2x + 30)ceer

hejvleg cewoeve keâe heefjceehe 144 ceer nw~

2 ( 2x + 30) = 144

Ùee 2x + 30 = 72

Ùee 2x = 42

x = 21

leLee x + 30 = 51

DeleŠ cewoeve keâer uecyeeF& leLee ÛeewÌ[eF& ›eâceMeŠ 51 ceeršj leLee 21 ceeršj nw~

cewoeve keâe #es$eheâue · ue0 ² Ûeew0

= 51 ² 21 ceer2

· 1071 ceer2

mebKÙee mecyevOeer ØeMveeW keâes nue keâjvee~

GoenjCe 3- efkeâmeer mebKÙee mes Gmekeâe 
8

3
 Yeeie Ieševes hej 20 Øeehle neslee nw~ mebKÙee %eele keâerefpeS~

nue - ceevee efkeâ mebKÙee x nw~

mebKÙee keâe
8

3
 = 

8

3
× x

mebKÙee mes Gmekeâe 
8

3
Yeeie Ieševes hej 20 Øeehle neslee nw~

x - 
8

3
x = 20

Ùee 8x - 3x = 160 (oesveeW he#eeW ceW 8 keâe iegCee keâjves hej)
Ùee 5x = 160

x = 32

mebKÙee = 32
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DeeÙeg mecyevOeer ØeMveeW keâes nue keâjvee

GoenjCe 4- Fme meceÙe efhelee keâer DeeÙeg Deheves heg$e keâer DeeÙeg keâes leerve iegveer nw~ 15 Je<e& yeeo efhelee keâer DeeÙeg, heg$e
keâer DeeÙeg keâer oes iegvee jn peeSieer~ oesveeW keâer Jele&ceeve DeeÙeg %eele keâerefpeS~

nue - ceevee efkeâ heg$e keâer Jele&ceeve DeeÙeg x Je<e& nw~

lees efhelee keâer Jele&ceeve DeeÙeg 3x Je<e& nw~
15 Je<e& yeeo heg$e keâer DeeÙeg · (x + 15) Je<e&
15 Je<e& yeeo efhelee keâer DeeÙeg · (3x + 15) Je<e&
ØeMveevegmeej

(3x + 15) = 2× (x + 15)

3x + 15 = 2x + 30

3x - 2x = 30 - 15

x = 15

leLee 3x = 3×15

= 45

DeleŠ efhelee keâer Jele&ceeve DeeÙeg 45 Je<e& leLee heg$e keâer Jele&ceeve DeeÙeg 15 Je<e& nw~

Devegheele mecyevOeer

GoenjCe 5- Ùeefo efkeâmeer yesueve kesâ Je›eâhe=‰ leLee mechetCe& he=‰ keâe Devegheele 2 Š 3 nes, lees Gmekeâer ef$epÙee Deewj TBÛeeF&
keâe Devegheele %eele keâerefpeS~

nue - ceevee efkeâ yesueve keâer ef$epÙee r leLee TBÛeeF& h nw leLee r : h = x DeLee&le 
h

r
 = x

lees r = h x

DeleŠ yesueve keâe Je›eâ he=‰ = 2π r h

= 2π  h x × h ( r = h x)

= 2π x h2

Deewj yesueve keâe mechetCe& he=‰ = 2π r (h + r)

= 2π h x (h + h x)

= 2π h2 x (1 + x)

yesueve kesâ Je›eâhe=‰ Deewj mechetCe& he=‰ keâe Devegheele 2 : 3 nw~

( ) 3

2

12

2
2

2

=
+ xxh

xh

π
π
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Ùee
3

2

1

1
=

+ x

Ùee 2x + 2 = 3

Ùee 2x = 1

x = 
2

1

DeleŠ ef$epÙee Deewj TBÛeeF& keâe Devegheele 1 : 2 nw~

cetuÙeebkeâve Š

1. Deefveue Deewj Deceve keâer Jele&ceeve DeeÙeg 11 Š 8 ceW nw~ 6 Je<e& yeeo Fvekeâer DeeÙeg keâe Devegheele 4 Š 3 nes
peelee nw, lees oesveeW keâer Jele&ceeve DeeÙeg %eele keâerefpeS~ (Gòej  Š 66 Je<e&, 48 Je<e&)

2. Skeâ DeeÙele keâer uecyeeF& Gmekeâer ÛeewÌ[eF& mes 10 mesceer DeefOekeâ nw~ Ùeefo DeeÙele keâe #es$eheâue 375 mesceer2 nw,
lees Gmekeâer uecyeeF& SJeb ÛeewÌ[eF& %eele keâerefpeS~  (Gòej Š 25 mesceer, 15 mesceer)

3. efye›eâer keâj meefnle Skeâ JeeefMebie, ceMeerve keâe cetuÙe ̀  22890 nw~ Ùeefo efye›eâerkeâj keâer oj 9³ nw, lees JeeefMebie
ceMeerve keâe Debefkeâle cetuÙe %eele keâerefpeS~ (Gòej 21000)

4. Skeâ JÙeefòeâ heesmšDeeefheâme leLee yeQkeâ ceW kegâue ̀  70,000 pecee keâjlee nw~ heesmš Deeefheâme Gmes 8³ Jeeef<e&keâ
oj mes leLee yeQkeâ 9.5³ Jeeef<e&keâ oj mes yÙeepe oslee nw~ Ùeefo 1 Je<e& yeeo Gmekeâer hetBpeer ` 75900 nes ieÙeer
nes, lees %eele keâerefpeS efkeâ Gmeves ØelÙeskeâ Øeefle‰eve ceW efkeâlevee-efkeâlevee ®heÙee efveJesMe efkeâÙee ?

(Gòej ` 50,000, ` 20,000

5. Skeâ mebKÙee Deewj Gmekesâ 
4

1
 Yeeie keâe Ùeesieheâue 85 nw~ mebKÙee %eele keâerefpeS~ (Gòej 68)

6. oes meceeve TBÛeeF& kesâ yesueveeW kesâ DeeÙeleve ›eâceMeŠ 189 mesceer3 leLee 525 mesceer3 nQ~ Fvekeâer ef$epÙeeDeeW keâe
Devegheele %eele keâerefpeS~ (Gòej 3 Š 5)

7. DepeÙe Deheves Úesšs YeeF& efJepeÙe mes 5 Je<e& yeÌ[e nw~ Ùeefo 2 Je<e& yeeo DepeÙe keâer DeeÙeg, efJepeÙe keâer DeeÙeg
keâer oes iegveer nesieer, lees oesveeW keâer Jele&ceeve DeeÙeg %eele keâerefpeS~ (Gòej Š 8 Je<e&, 3 Je<e&)
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DeOÙeeÙe 3 ueIegieCekeâ

GösMÙe

efMe#ekeâ efMe#eeefLe&ÙeeW keâes ueIegieCekeâ keâe yeesOe keâjeles ngS :

� ueIegieCekeâ keâe DeLe& mecePee mekeWâies~

� Ieele kesâ ueIegieCekeâ keâes Ieele ceW JÙeòeâ keâjves keâer o#elee efJekeâefmele keâj mekeWâies~

� DeeOeej 10 hej meeceevÙe ueIegieCekeâ keâe %eeve keâje mekeWâies~

� hetCeeËMe SJeb DehetCeeËMe keâe yeesOe mejue ™he ceW keâjeves keâer #ecelee efJekeâefmele keâjvee~

� ØeefleueIegieCekeâ keâe DeLe& SJeb ueIegieCekeâeW kesâ efveÙece keâe yeesOe keâje mekeWâies~

efMe#eCe efyevog

���� ueIegieCekeâ keâe DeLe&

���� Ieele kesâ ueIegieCekeâ keâes Ieele ceW JÙeòeâ keâjvee~

���� DeeOeej 10 hej meeceevÙe ueIegieCekeâ

���� hetCeeËMe SJeb DehetCeeËMe

���� ØeefleueIegieCekeâ keâe DeLe&~

���� ueIegieCekeâeW kesâ efveÙece

ueIegieCekeâ keâe DeLe&

efMe#ekeâ efMe#eeefLe&ÙeeW mes efvecveebefkeâle meejCeer ceW efjòeâ mLeeveeW keâer hetefle& keâjeÙeW

2 3 4 5 8 10 11 2
n

8 81 16 125 64 10000 11 3 6

3 4 — — — — — — —

n n n n n n n n
3Ieeleebkeâ  kesâ ™he cesW

mebKÙee

keâe ceeven 

n

ÙeneB, 4n · 16, 5n · 125, 8n · 64, 10n · 10000, 11n · 11 Deeefo ceW ØelÙeskeâ oMee ceW n keâe ceeve
efMe#eeLeea %eele keâj uesles nQ, efkeâvleg  2n = 3 Ùee 3n = 6 ceW n keâe ceeve mejuelee mes %eele veneR neslee nw, keäÙeeWefkeâ ÙeneB n
keâesF& hetCe& mebKÙee veneR nQ~
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efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ

2 n = 3 Ùee 3 n = 6 ceW n keâe ceeve ueIegieCekeâ kesâ ™he ceW efueKekeâj Øeehle keâj mekeâles nQ~

ÙeLee n = log
2
 3 Ùee n = log

3
 6

Skeâ Oeveelcekeâ JeemleefJekeâ mebKÙee a, (a ≠ 1) kesâ efueS Deiej am = b nes, lees log
a
b = m

ÙeneB, DeeOeej a hej b keâe ueIegieCekeâ (logarithm) m  nw~ log (uee@ie) ueIegieCekeâ kesâ Deb«espeer Meyo
logarithm keâe mebef#ehle ™he nw~

am = b ⇔ ⇔ ⇔ ⇔ log
a
 b = m

veesš 1. log ceW ‘Sue’ keâes Deb«espeer JeCe&ceeuee kesâ Úesšs De#ej mes ner efueKeles nQ~

2. DeeOeej a keâes b keâer Dehes#ee Úesše leLee veerÛes efueKeles nQ~

efMe#eeefLe&ÙeeW keâes ueIegieCekeâ kesâ DeLe& keâe yeesOe efvecveebefkeâle ™he ceW keâjeÙeW -

efkeâmeer efoS ngS DeeOeej hej efkeâmeer mebKÙee keâe ueIegieCekeâ, DeeOeej keâe Jen Ieeleebkeâ neslee nw, efpemes
DeeOeej hej ueieeves mes Jen mebKÙee Øeehle keâer pee mekeâleer nw~

GoenjCe log
2
 8 = ?

ÛetBefkeâ 8 = 2 × 2 × 2 = 23

log
2
 8 = 3

Fmeer Øekeâej log
3
 81 = 4  keäÙeeWefkeâ 34 = 81; 42 = 16 ⇔ log

4
 16 = 2

efMe#eeefLe&ÙeeW mes 52 = 25 keâes ueIegieCekeâ ™he ceW JÙeòeâ keâjeÙeW~

Ieele kesâ ueIegieCekeâ keâes Ieele ceW JÙeòeâ keâjvee

efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ 24 = 16 IeeleebkeâerÙe ™he nw, efpemes ueIegieCekeâ kesâ ™he ceW log
2
16 = 4  efueKeles nQ~

hegveŠ yeesOe keâjeÙeW efkeâ ,  ueIegieCekeâerÙe ™he log
2
16 = 4  keâes IeeleebkeâerÙe ™he 24 = 16 ceW JÙeòeâ efkeâÙee pee mekeâlee

nw~

efMe#eeefLe&ÙeeW keâes efvecveebefkeâle meejCeer keâe DeJeueeskeâve keâjeÙeW -

ueIegieCekeâerÙe ™he IeeleebkeâerÙe ™he
log  36 = 2 6  = 36

log 125 = 3 5  = 125

log  10000 = 4 10  = 10000

log  0.01 = - 2 10  = 0.01

log  1 = 0 10  = 1

6

5 

10

10

10

2

3

4

-2

0
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efvecveebefkeâle GoenjCeeW Éeje yeesOe keâjeÙeW~

log
2 
8 = 3, keäÙeeWefkeâ 23 = 8

log
2 
64 = 6, keäÙeeWefkeâ 26 = 64

log
3 
9 = 2, keäÙeeWefkeâ 32 = 9

log
3 
81 = 4, keäÙeeWefkeâ 34 = 81

log
7 
1 = 0, keäÙeeWefkeâ 70 = 1

ÙeneB nce osKeles nQ efkeâ ueIegieCekeâ Skeâ otmejs ™he ceW efueKee ngDee Ieeleebkeâ nw~ DeeOeej oesveeW efmLeefleÙeeW ceW meceeve
jnlee nw~

Gòeâ meejCeer leLee GoenjCe mes -

log
10 

1 = 0, leLee log
7
1 = 0

Fmekesâ DeeOeej hej efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ efkeâmeer Yeer Oeveelcekeâ DeeOeej (1 keâes ÚesÌ[keâj) hej 1 keâe
ueIegieCekeâ meowJe ‘MetvÙe’ neslee nw~ efMe#ekeâ efJeÅeeefLe&ÙeeW keâes Fme yeele keâe Denmeeme keâjeÙes efkeâ DeeOeej ceW nce mebKÙee 1
keâes keäÙeeW veneR uesles nQ~

log
a 
1 = 0, peneB (a ≠ 1)

veesš - log
1 
1 DeheefjYeeef<ele nw~

DeeOeej 10 hej meeceevÙe ueIegieCekeâ

efMe#eeLeea efYe%e nw efkeâ nceejer mebKÙee heæefle ‘oeMeefcekeâ’ nw~

FmeefueS DeeOeej 10 hej ueIegieCekeâeW keâe ØeÙeesie megefJeOeepevekeâ nw~

efMe#eeefLe&ÙeeW mes 10 kesâ efvecveebefkeâle IeeleebkeâerÙe ™he mes ueIegieCekeâerÙe ™he JÙeòeâ keâjeÙes peeÙes~
ueIegieCekeâerÙe ™heIeeleebkeâerÙe ™he

10  = 10 log  10 = 1

10  = 100 log  100 = 2

10  = 1000 log  1000 = 3

10  = 1 log  1 = 0

10  = 0.1 log  0.1 = - 

10  = 0.01 log  0.01 = - 2

1

2

3

0

-1 1

-2

10

10

10

10

10

10

efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ 10 keâer hetCeeËkeâ Ieeleebkeâ keâer mebKÙee keâe ueIegieCekeâ %eele keâjvee Deemeeve nw~ efkeâvleg
Ssmeer mebKÙeeSb pees 10 keâer hetCeeËkeâ Ieeleebkeâ kesâ ™he ceW ve neW, Gvekeâe ueIegieCekeâ %eele keâjves nsleg ueIegieCekeâ meejCeer keâe
ØeÙeesie keâjles nQ~

ueIegieCekeâ meejCeer keâer meneÙelee mes oMeceueJe ceW JÙeòeâ efkeâmeer Yeer mebKÙee keâe ueIegieCekeâ %eele efkeâÙee pee mekeâlee nw~
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Fme nsleg oMeceueJe mebKÙee keâes Skeâ ‘ceevekeâ ™he’ ceW efueKeles nQ~
ÙeLee

37.3 keâes 3.73 ² 101

413.7 keâes 4.137 ² 102

0.125 keâes 1.25 ² 10-1

0.072 keâes 7.2 ² 10-2

‘ceevekeâ ™he’ keâer mebKÙee ceW kesâJeue Skeâ Debkeâ hetCeeËkeâ neslee nw~
Fme nsleg oMeceueJe efÛeÖ keâes yeeSB Ùee oeSB nševee heÌ[lee nw~
oMeceueJe efyevog keâes efpeleves mLeeve yeeSB nšeles nQ, 10 keâer Gleveer Ieele mes Øeehle mebKÙee ceW iegCee keâjles nQ~
Ghejesòeâ GoenjCe mes 413.7 keâe ceevekeâ ™he 4.137 ² 102

oMeceueJe efyevogDeeW keâes efpeleves mLeeve oeSB nšeles nQ, 10 keâer Gleveer $e+Ceelcekeâ Ieele mes Øeehle mebKÙee ceW iegCee
keâjles nQ~

Ghejesòeâ GoenjCe mes 0.072 keâe ceevekeâ ™he 7.2 ² 10-2

hetCeeËMe (characteristics) SJeb DehetCeeËMe (Mantissa)

efMe#eeefLe&ÙeeW keâes efvecveebefkeâle IeeleebkeâerÙe ™he leLee Gvekesâ ueIegieCekeâerÙe ™he keâe DeJeueeskeâve keâjeÙeW

100 · 1 ⇔ log
10

1 = 0

101 · 10 ⇔ log
10

10 = 1

102 · 100 ⇔ log
10

100 = 2

103 · 1000 ⇔ log
10

1000 = 3

10-1 · 0.1 ⇔ log
10

0.1 = - 1

efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ

10 leLee 100 kesâ yeerÛe keâer mebKÙee keâe (DeeOeej 10 hej) ueIegieCekeâ 1 leLee 2 kesâ yeerÛe keâer mebKÙee nesieer~ DeLee&le
1 ± Skeâ oMeceueJe mebKÙee

Fmeer Øekeâej 100 Deewj 1000 kesâ yeerÛe keâer mebKÙee keâe (DeeOeej 10 hej) ueIegieCekeâ 2 leLee 3 kesâ yeerÛe keâer mebKÙee
nesieer~ DeLee&le 2 ± Skeâ oMeceueJe mebKÙee

leLee 0.1 SJeb 1 kesâ yeerÛe Skeâ mebKÙee keâe (DeeOeej 10 hej) ueIegieCekeâ -1 leLee 0 kesâ yeerÛe keâer mebKÙee nesieer~
DeLee&le - 1 ± Skeâ oMeceueJe mebKÙee

efMe#eeefLe&ÙeeW mes %eele keâjeÙeW 1 leLee 10 kesâ yeerÛe keâer efkeâmeer mebKÙee keâe ueIegieCekeâ (DeeOeej 10 hej) 0 Deewj 1
kesâ yeerÛe keâer mebKÙee nesieer DeLee&led 0 ± Skeâ oMeceueJe mebKÙee
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DeleŠ Skeâ mebKÙee kesâ ueIegieCekeâ kesâ oes Yeeie nesles nQ~ FmeceW Skeâ hetCeeËkeâ Yeeie efpemes hetCeeËMe (characteristics)
keânles nQ~

otmeje efYeVeelcekeâ Yeeie pees Oeveelcekeâ neslee nw~ Fmes DehetCeeËMe (mantissa) keânles nQ~

veesš - 1. hetCeeËMe Oeveelcekeâ, MetvÙe Ùee $e+Ceelcekeâ nes mekeâlee nw, efkeâvleg DehetCeeËMe meowJe Oeveelcekeâ efueÙee peelee nw~

2. mebKÙeeDeeW keâe ueIegieCekeâ DeeOeej 10 hej %eele efkeâÙee ieÙee nw, DeleŠ peneB ueIegieCekeâ ceW DeeOeej veneR
efueKee nes lees DeeOeej 10 ner ceeveles nQ~ megefJeOee kesâ efueS DeeOeej veneR efueKeles nQ~

3. mebKÙeeDeeW kesâ Skeâ ner ›eâce JÙeJeefmLele efJeefYeVe mebKÙeeDeeW kesâ ueIegieCekeâ ceW DehetCeeËMe meceeve nesles nQ~

ÙeLee - log
 
741 = 2.8698

log
 
74.1 = 1.8698

log
 
7.41 = 0.8698

log
 
0.741 = 8698.1

keäÙeeWefkeâ

741 = 7.41 × 10 2

74.1 = 7.41 × 10 1

7.41 = 7.41 × 10 0

0.741 = 7.41 × 10 -1

efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ 1 mes Úesšer mebKÙeeDeeW kesâ ueIegieCekeâ ceW hetCeeËMe $e+Ceelcekeâ neslee nw efkeâ peyeefkeâ
DehetCeeËMe meowJe Oeveelcekeâ neslee nw Ssmeer efmLeefle ceW $e+Ce efÛeÖ (–) keâes hetCeeËkeâ mebKÙee kesâ Thej efueKeles nQ efpemes ‘yeej’
heÌ{les nQ~

mebKÙeeDeeW keâe ueIegieCekeâ %eele keâjvee

hetCeeËMe %eele keâjvee -

ceevekeâ ™he mebKÙee ceW 10 keâe pees Ieeleebkeâ neslee nw, Jener Gme mebKÙee kesâ ueIegieCekeâ keâe hetCeeËMe nesiee~

pewmes log (3.754 ² 102) ceW hetCeeËMe · 2

log (1.25 ² 10-1) ceW hetCeeËMe · -1

DehetCeeËMe %eele keâjvee -

DehetCeeËMe %eele keâjves nsleg ueIegieCekeâ meejCeer keâe ØeÙeesie keâjles nQ~
efMe#eeefLe&ÙeeW mes hegmlekeâ ceW Úheer ueIegieCekeâ meejCeer keâes OÙeeve mes osKeves keâes keânW~ GvnW yeleeÙeW efkeâ -

Yeeie - 1



(50)

1. Fme meejCeer kesâ ØeLece mlecYe ceW 10 mes 99 lekeâ oes DebkeâeW Jeeueer mebKÙee nw pees hebefòeâ efveOee&efjle keâjleer nw~
2. yeeo kesâ ØelÙeskeâ mlecYe kesâ Thejer Yeeie hej 0 mes 9 lekeâ Skeâ DebkeâerÙe mebKÙee nw~ Fmemes oeÙeeR Deesj Deewmele

Devlej (Mean differences) keâe KeC[ nw, efpemeceW 1 mes 9 lekeâ kesâ mlecYe nQ~
3. efkeâmeer mebKÙee kesâ ueIegieCekeâ keâe DehetCeeËMe %eele keâjves nsleg mebKÙee kesâ ØeLece oes DebkeâeW (efpemeceW henuee Debkeâ

MetvÙe ve nes) keâer hebefòeâ osKeles nQ~ Fme hebefòeâ ceW leermejs Debkeâ Jeeues mlecYe mes mebKÙee efueKe uesles nQ~ Fme
mebKÙee ceW ÛeewLes Debkeâ kesâ Deewmele Devlej mlecYe mes Øeehle mebKÙee keâe Ùeesie DehetCeeËMe neslee nw~

GoenjCe - ueIegieCekeâ meejCeer keâer meneÙelee mes 45.32 keâe ueIegieCekeâ %eele keâjvee~
nue - 45.32 keâe ceevekeâ ™he · 4.532 ² 101

log
10

45.32 keâe hetCeeËMe · 1
ueIegieCekeâ meejCeer keâer meneÙelee mes 45 keâer hebefòeâ keâe mlecYe 3 hej Debefkeâle mebKÙee · 6561

Deewmele Devlej mlecYe 2 mes mebKÙee · 2
Ùeesieheâue · 6561 ± 2 · 6563

DehetCeeËMe · .6563

DeleŠ log
 
45.32 · 1.6563

veesš :

� efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ Ùeefo efkeâmeer mebKÙee ceW kesâJeue Skeâ Debkeâ nes lees Fmes leerve DebkeâeW lekeâ efueKe
uesles nQ~ ÙeLee 2 keâes 2.00~

� efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ DehetCeeËMe %eele keâjves ceW mebKÙee kesâ kesâJeue Ûeej DebkeâeW keâe ner ØeÙeesie neslee
nw~ DeefOekeâ Debkeâ nesves hej mebKÙee keâe ÛeewLes Debkeâ lekeâ efvekeâšlece ceeve %eele keâjles nQ~
pewmes 1.1368 keâes 1.137 leLee 1.1362 keâes 1.136

� efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ ueIegieCekeâ meejCeer ceW 10 mes 19 keâer hebefòeâ ceW Deewmele Devlej mlecYe ceW oes-
oes hebefòeâ oer ieÙeer nQ~ leermejs mLeeve kesâ Debkeâ 0 mes 4 lekeâ kesâ mlecYe ceW mebKÙeeDeeW keâes hebefòeâ mes kegâÚ Thej
efueKee ieÙee nw~ FmeefueS DeeJeMÙekeâlee heÌ[ves hej Deewmele Devlej kesâ mlecYe ceW Thej Jeeueer mebKÙee ueer peeÙesieer~

efkeâvleg 5 mes 9 lekeâ kesâ mlecYe ceW mebKÙeeDeeW keâes veerÛes efueKee ieÙee nw~ FmeefueS DeeJeMÙekeâlee heÌ[ves hej Deewmele
Devlej kesâ mlecYe mes veerÛes Jeeueer mebKÙee peesÌ[ves nsleg ueer peeÙesieer~

ØeefleueIegieCekeâ (Antilogarithms)

Ùeefo log
 
x = y  lees x  keâes y keâe ØeefleueIegieCekeâ keânles nQ~ hegmlekeâ ceW oer ieÙeer ØeefleueIegieCekeâ meejCeer keâe ØeÙeesie

ueIegieCekeâ meejCeer keâer lejn keâjles nQ~ ØeefleueIegieCekeâ meejCeer ceW henues mlecYe keâer mebKÙee ceW oMeceueJe efÛeÖ ueiee neslee
nw Deewj mebKÙeeSB .00 mes .99 lekeâ keâer hebefòeâÙeeB oer ieÙeer nQ~

Ùeefo log n = 2.4571  lees mebKÙee n %eele keâjvee~
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efMe#eeLeea n %eele nesves hej log n %eele keâjvee meerKe Ûegkesâ nQ~ Deye GvnW yeesOe keâjeÙes efkeâ log n %eele nes lees n %eele
keâjves kesâ efueS ØeefleueIegieCekeâ (Antilog) %eele keâjles nQ~ Fmekesâ efueS ØeefleueIegieCekeâ meejCeer keâe ØeÙeesie keâjles nQ~

efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ,

efkeâmeer mebKÙee kesâ ueIegieCekeâ ceW DehetCeeËMe Gme mebKÙee kesâ DebkeâeW kesâ ›eâce hej efveYe&j keâjlee nw, DeleŠ DehetCeeËMe keâer
meneÙelee mes henues mebKÙee kesâ DebkeâeW keâes ›eâce ceW %eele keâj uesles nQ~ hetCeeËMe kesâ DeeOeej hej oMeceueJe efÛeÖ ueiee keâj
hetCeeËkeâeW keâer mebKÙee efveOee&efjle keâjles nQ~

FmeceW log n keâe DehetCeeËMe · .4571

Øeefle ueIegieCekeâ meejCeer mes .45 keâer hebefòeâ kesâ meeceves mlecYe 7

keâer mebKÙee · 2864, Deewmele Devlej kesâ mlecYe 1 keâer mebKÙee · 1

Ùeesieheâue · 2864 ± 1 · 2565

log n keâe hetCeeËMe · 2

ÛetBefkeâ ueIegieCekeâ keâer ieCevee kesâ oewjeve, mebKÙeeDeeW kesâ ceevekeâ ™he ceW oMeceueJe keâe mLeeve Skeâ Debkeâ kesâ yeeo mes
Meg™ neslee nw,

FmeefueS 2865 ceW hetCeeËkeâ Yeeie kesâ 2 ± 1 · 3 Debkeâ neWies~

DeleŠ n = 286.5

meb#eshe ceW, Ùeefo log n = 2.4571 lees

n = Antilog 2.4571

= 286.5

efMe#eeefLe&ÙeeW keâes ØeefleueIegieCekeâ meejCeer kesâ ØeÙeesie keâe DeYÙeeme keâjeÙee peeÙe~ GvnW meÛes° keâjW efkeâ ueIegieCekeâ SJeb
ØeefleueIegieCekeâ meejCeer osKeves ceW meeJeOeeveer jKeW~

ueIegieCekeâeW kesâ efveÙece (Law of Logarithms)

efMe#eeLeea IeeleebkeâeW kesâ efveÙece mes heefjefÛele nQ~ ueIegieCekeâ IeeleeW keâes JÙeòeâ keâjves keâe otmeje {bie nw~ DeleŠ IeeleekeâeW
keâe efveÙece ueIegieCekeâeW ceW ueeiet nesles nQ~

ØeLece efveÙece

Ùeefo ax = m lees log
a
m = x

hegveŠ ay = n lees log
a
n = y

ax × ay= m.n (m, n Oeve hetCeeËkeâ nQ)

hegveŠ Ieeleebkeâ efveÙece (1) mes

ax × ay= ax+y = m.n
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ueIegieCekeâ kesâ ™he ceW log
a
m n = x + y = log

a
m + log

a
n (keâe ceeve jKeves hej)

DeleŠ log
a
m n = log

a
m + log

a
n

efMe#eeefLe&ÙeeW mes efve<keâ<e& efvekeâueJeeSB efkeâ

log
a
m n p = log

a
m + log

a
n + log

a
p

efÉleerÙe efveÙece Š

Ùeefo ax = m lees log
a
m = x

hegveŠ ay = n lees log
a
n = y

n

m

a

a
y

x

=  (peneB m, n oes OevehetCeeËkeâ nQ, leLee n ≠  0)

n

m
a

a

a yx

y

x

== − (Ieeleebkeâ efveÙece 2 mes)

ueIegieCekeâ ™he ceW nmyx
n

m
aaa logloglog −=−=  (x, y keâe ceeve jKeves hej)

nm
n

m
aaa logloglog −=









Fmeer Øekeâej pnm
np

m
aaaa loglogloglog −−=









le=leerÙe efveÙece

 ax = m lees  log
a
m = x

n keâesF& Oeveelcekeâ hetCe& mebKÙee nes lees (ax)n = mn  (Ieeleebkeâ efveÙece 3 mes)

ueIegieCekeâ ™he ceW, log
a
(mn) = nx = n. log

a
m (x  keâe ceeve jKeves hej)

log
a
(mn) = n. log

a
m

GoenjCe 1 - 35.12  keâe ceeve ueIegieCekeâ kesâ ØeÙeesie mes %eele keâjvee

nue - ceevee efkeâ x = 35.12  = ( )2

1

35.12

35.12log
2

1
log =x

( oesveeW he#eeW keâe uesves hej)

( )0917.1
2

1
×=
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= 0.54585 ∼  0.5459

= 0.5459 × 100

x = Antilog 0.5459 × 100

= 3.515 (ueieYeie)

GoenjCe -
3.11

7.2 keâes ueIegieCekeâ keâer meneÙelee mes nue keâjvee~

nue - ceevee efkeâ x = 
3.11

7.2

log x = log 2.7 - log 11.3 Ieševes keâer otmejer efJeefOe
= 0.4314 - 1.0531 0.4314

= - 0.6217       - 1.0531

= -1 + (1-.6217)        -------------

= 3783.1 3783.1

x = Antilog 3783.1

= 0.2390 (ueieYeie)

GoenjCe 3 -
7

532 ××
keâe ceeve ueIegieCekeâ Éeje %eele keâerefpeS~

nue - log 
7

532 ××
= log 2 + log 3+ log 5 - log 7

= 0.3010 + 0.4771 + 0.6990 – 0.8451

= 1.4771 - 0.8451

= 0.6320 = 0.6320 × 100

7

532 ××
= Antilog 0.6320 × 100

= 4.285

cetuÙeebkeâve

1. efvecveebefkeâle keâes ueIegieCekeâ kesâ ™he ceW efueefKeS
(i) 54 = 625 (ii) 103 = 1000

(iii) 4-2 = 
16

1
(iv) 10-2 = 0.01
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2. efvecveebefkeâle keâes Ieeleebkeâ ™he ceW efueefKeS -
(i) log 

2 
64 = 6 (ii) log

2
25 = 2

(iii) log
3
 

27

1
 = -3 (iv) log

10
 (0.001) = 3

3. ueIegieCekeâ %eele keâerefpeS

De. 64 keâe DeeOeej 8 hej ye. 0.1 keâe DeeOeej 10 hej

me.
216

1
 keâe DeeOeej 6 hej o. 27 keâe DeeOeej 3 hej

4. efvecveefueefKele ceW ØelÙeskeâ mebKÙee keâes ceevekeâ ™he ceW efueefKeS -

De. 32.75 ye. 427.2 me. 0.0254 o. 0.357

5. efvecveebefkeâle keâe hetCeeËMe %eele keâerefpeS

(i) log 37.35 (ii) log4176.2 (iii) log 0.012 (iv) log 0.0057

6. ueIegieCekeâ meejCeer keâer meneÙelee mes log23.35 keâe DehetCeeËMe %eele keâerefpeS~

7. log 30 keâe ceeve log2, log 3, log 5 Éeje JÙeòeâ keâerefpeS~

8. efmeæ keâerefpeS log 
24

25
 = 2 log 5 - 3 log 7 -log 3

9. efmeæ keâerefpeS log (2 + 3 + 4) = 2 log 3

10. ueIegieCekeâ SJeb ØeefleueIegieCekeâ meejCeer keâe ØeÙeesie keâj 3.756 keâe Ievecetue %eele keâerefpeS~

11. ueIegieCekeâ SJeb ØeefleueIegieCekeâ meejCeer keâe keâe ØeÙeesie keâj efvecveebefkeâle keâe ceeve %eele keâerefpeS -

07.902.075.2

416.075.3

××
×

12. ueIegieCekeâ keâer meneÙelee mes 10 keâe Ievecetue %eele keâerefpeS -

Gòejceeuee

1. (i) log 625 = 4; (ii) log
10

 1000 = 3; (iii) log
4 16

1
= -2; (iv) log

 10 
0.01 = -2

2. (i) 26 = 64; (ii) 52 = 25 ; (iii) 3-3 = 
27

1
 (iv) 10-3 = 0.001; 3. (i) 2 ; (ii) - 1 (iii) -3 ; (iv) 3

4. (i) 3.275×101 (ii) 4.272 ×102 ; (iii) 2.54×10-2 ; (iv) 3.57×10-1 ; 5. (i) 1 ; (ii) 3 ; (iii) 2

   (iv)  3  ; 6. 0.3683 ; 7. log 2 + log 3 + log 5 ; 10. 1.554 ; 11. 3.127 ; 12. 2.154

Yeeie - 1



(55)

DeOÙeeÙe 4 - ueIegieCekeâerÙe meejefCeÙeeW keâe DevegØeÙeesie

GösMÙe

� efMe#eeefLe&ÙeeW ceW ueIegieCekeâerÙe meejefCeÙeeW kesâ ØeÙeesie keâer o#elee efJekeâefmele keâjvee~

� efMe#eeefLe&ÙeeW ceW ueIegieCekeâ SJeb ØeefleueIegieCekeâ meejCeer keâe ØeÙeesie keâj Ûe›eâJe=efæ yÙeepe, pevemebKÙee Je=efæ,
JemlegDeeW keâe DeJecetuÙeve (cetuÙe Üeme), #es$eefceefle Deeefo mes mebyebefOele ØeMveeW keâes nue keâjves keâer #ecelee
efJekeâefmele keâjvee~

efMe#eCe-efyevog

���� ueIegieCekeâerÙe meejefCeÙeeW keâe ØeÙeesie keâj DeefYekeâueve Ûe›eâJe=efæ yÙeepe, pevemebKÙee Je=efæ, JemlegDeeW keâe cetuÙe
Üeme~

���� DeeÙele, Jeie&, ef$eYegpe, meceÛelegYeg&pe, meceuecye ÛelegYeg&pe SJeb meceevlej ÛelegYeg&pe Deeefo keâe #es$eheâue %eele keâjves
ceW ueIegieCekeâ keâe ØeÙeesie~

ueIegieCekeâerÙe meejefCeÙeeW keâe ØeÙeesie keâj DeefYekeâueve

Ûe›eâJe=efæ JÙeepe

efMe#eeLeea peeveles nQ efkeâ $e+Ce uesves hej, $e+Ce osves Jeeueer mebmLee yÙeepe hej Yeer yÙeepe uesleer nw efpemes Ûe›eâJe=efæ yÙeepe
keânles nQ~

Fmekeâes efvecveebefkeâle met$e keâer meneÙelee mes %eele keâjles nQ -
n

r
PA 







 +=
100

1

peneB A · efceßeOeve, P · cetueOeve, r · oj, n · meceÙe,
Ûe›eâJe=efæ yÙeepe · A - P

veesš - yÙeepe Úceener osÙe nesves hej r = 
Jeeef<e&keâ oj

2
 leLee n = 2 Je<e& (Úceener)

yÙeepe efleceener osÙe nesves hej r = 
Jeeef<e&keâ oj

4
 leLee n = 4 Je<e& (efleceener)

n keâe ceeve 2 mes DeefOekeâ DeLeJee efYeVe ceW nesves hej ueIegieCekeâ kesâ ØeÙeesie mes DeefYekeâueve mejue nes peelee nw~

Yeeie - 1



(56)

GoenjCe 1 - ` 4500 keâe 10.5 Jeeef<e&keâ Ûe›eâJe=efæ yÙeepe keâer oj mes 5 Je<e& keâe Ûe›eâJe=efæ yÙeepe %eele keâjvee~

nue -
n

r
PA 







 +=
100

1

ÙeneB hej P = 4500, r = 10.5, n = 5

5

100

5.10
14500 







 +=A

= 4500 (1.105)5

oesveeW he#eeW keâe ueIegieCekeâ uesves hej
log A = log 4500 + 5 log 1.105

 =  3.6532 + 5 × (0.0434) (ueIegieCekeâ meejCeer nes)
 = 3.6532 + 0.2170

= 3.8702

A = Antilog (3.8702) (Øeefle ueIegieCekeâ meejCeer mes)

= 7416

Ûe›eâJe=efæ yÙeepe  = A - P = 7416 - 4500 = 2916

DeYeer° Ûe›eâJe=efæ yÙeepe  = ` 2916 (ueieYeie)

GoenjCe 2. efkeâleves meceÙe ceW keâesF& Oeve 10³ Ûe›eâJe=efæ JÙeepe keâer oj mes Deheves mes oes iegvee nes peeÙesiee ?
( efoÙee nw log 2 = 0.3010, log11 = 1.0414 )

nue - ceevee efkeâ Oeve = P lees efceßeOeve A = 2P, r = 10, n = ?

n
r

PA 






 +=
100

1

n

PP 






 +=
100

10
12

n








=
10

11
2

oesveeW he#eeW keâe log uesves hej
log 2 = n (log 11 - log10)

0.3010 = n (1.0414 - 1)

0.3010 = n × 0.0414
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414

3010

0414.0

3010.0
==n

· 7.27 Je<e& (ueieYeie)

pevemebKÙee Je=efæ (Population Growth)

Ùeefo efkeâmeer veiej keâer pevemebKÙee efkeâmeer efveef§ele ØeefleMele oj mes yeÌ{ jner nw, lees efveef§ele meceÙe (n) kesâ he§eeled veiej
keâer pevemebKÙee efvecve met$e mes %eele keâer peeleer nw :

n Je<e& yeeo pevemebKÙee · Jele&ceeve pevemebKÙee 
n








 +
100

o`f)nj
1

GoenjCe - Skeâ ieeBJe keâer pevemebKÙee Fme meceÙe 4000 nw~ Gme ieeBJe keâer pevemebKÙee ØeefleJe<e& 2.2³ yeÌ{ jner nw~ 5
Je<e& yeeo ieeBJe keâer pevemebKÙee efkeâleveer nes peeÙesieer ?

nue - n Je<e& yeeo pevemebKÙee · Jele&ceeve pevemebKÙee  
n








 +
100

o`f)nj
1

ÙeneB n · 5 Jele&ceeve, pevemebKÙee · 4000 Je=efæ hej · 2.2

ceevee efkeâ 5 Je<e& yeeo Gme ieeBJe keâer pevemebKÙee · x
5

100

2.2
14000 







 +=x

  = 4000 (1 + 0.022)5

= 4000 (1.022)5

oesveeW he#eeW keâe ueIegieCekeâ uesves hej -
log x = log 4000 + 5 log 1.022

·  3.6021 ± 5 ² 0.0095(ueIegieCekeâ meejCeer kesâ ØeÙeesie mes)
· 3.6021 ± 0.0475

· 3.6496

x = Antilog 3.6496

· 4463 (ueieYeie)(ØeefleueIegieCekeâ meejCeer mes)
5 Je<e& yeeo ieeBJe keâer pevemebKÙee · 4463 (ueieYeie)
veesš - Ùeefo pevemebKÙee Ieš jner nes lees -

n Je<e& yeeo pevemebKÙee · Jele&ceeve pevemebKÙee 
n








 −
100

deh nj
1
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JemlegDeeW keâe cetuÙe Üeme (Depreciation of value)

hegjeveer JemlegDeeW DeLeJee ceMeerveeW kesâ cetuÙe meceÙe kesâ meeLe-meeLe Iešlee jnlee nw~ meceÙe kesâ meeLe cetuÙe ceW Deeves Jeeueer
Ùen keâceer cetuÙe Üeme keânueeleer nw~ Fmes DeJecetuÙeve Yeer keânles nQ~

Ùeefo Jemleg keâe ØeejefcYekeâ cetuÙe v
0
, cetuÙe Üeme keâer oj · r³ Jeeef<e&keâ t Je<eeX kesâ yeeo Jemleg keâe cetuÙe v

t

t

t vv 






 −=
100

1
10

GoenjCe - Skeâ ceesšj meeFefkeâue keâe cetuÙe ` 60,000 nw~ Fmekesâ cetuÙe ceW ØeefleJe<e& 5³ DeJecetuÙeve nes jne nw~ 5
Je<e& yeeo Fme ceesšj meeFefkeâue keâe cetuÙe %eele keâerefpeS~

nue -
t

t vv 






 −=
100

1
10

peneB v
0
 = 60,000 , t = 5, r = 5

5

100

5
160000 







 −=tv

= 60,000 (1-0.05)5

= 60,000 (0.95)5

oesveeW he#eeW keâe ueIegieCekeâ uesves hej
log v

t 
= log 60,000 + 5 log (0.95) (ueIeg meejCeer kesâ ØeÙeesie mes)

= 4.7782 + 5 × ( 9777.1 ) { ( ) 9777.5159777.15 ×+−×=×

= 4.7782 + ( 8885.1 ) 8885.18885.45 =+−= }

= 4.6667

v
t
 = Antilog 4.6667

= ` 46410 (ueieYeie)
5 Je<e& yeeo Gme ceesšj meeFefkeâue keâe cetuÙe · ` 46410

#es$eefceefle (Mensuration)

efMe#ekeâ Fme yeele keâer megefveef§ele keâjW efkeâ Úe$eeW keâes #es$eheâue keâer mecePe nw~

DeeÙele keâe #es$eheâue

DeeÙele keâe #es$eheâue · uecyeeF& ² ÛeewÌ[eF&

= l . b peneB l · uecyeeF&, b = ÛeewÌ[eF&
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DeeÙele keâe efJekeâCe& · ( ) ( )22 Ûeew0ue0 +

· 22
bl +

DeeÙele keâe heefjceehe · 2 (ue0 ± Ûeew0)

( )bl +=

GoenjCe - Skeâ DeeÙeleekeâej yeeie keâe #es$eheâue 1.4 nskeäšsDej nQ~ Fmekeâer YegpeeDeeW ceW 5 Š 4 keâe Devegheele nw~ yeeie
keâe heefjceehe %eele keâerefpeS~

nue - yeeie keâer uecyeeF& SJeb ÛeewÌ[eF& ceW Devegheele · 5 Š 4

ceevee efkeâ yeeie keâer uecyeeF& · 5x ceer leLee ÛeewÌ[eF& · 4x ceer

DeeÙeleekeâej yeeie keâe #es$eheâue · ue0 ² Ûeew0

= 5x × 4x Jeie& ceeršj

= 20x2  Jeie& ceeršj

yeeie keâe #es0 · 1.4 nskeäšsDej · 1.4 ² 10000 Jeie& ceer

· 14000 Jeie& ceer

20 x2 · 14000

x2 · 
20

14000
 · 700

oesveeW he#eeW keâe ueIegieCekeâ uesves hej

2 log x = log 700

= 2.8451  (ueIegieCekeâ meejCeer mes)

log x = 1.42255 ≈ 1.4226

x = Antilog 1.4226

= 26.46 (ØeefleueIegieCekeâ meejCeer mes)
yeeie keâer ue0 · 5x = 5 × 26.46 = 132.30 ceer (ueieYeie)
yeeie keâer Ûeew0 · 4x = 4 × 26.46 = 105.84 ceer (ueieYeie)
yeeie keâe heefjceehe · 2(ue0±Ûeew0)

· 2(132.30 ± 105.84) ceer0
· 2 ² 238.14 ceer0
· 476.28 ceer0 (ueieYeie)
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Jeie& keâe #es$eheâue

efMe#eeLeea heÌ{ Ûegkesâ nQ efkeâ -

Jeie& keâe #es$eheâue · (Yegpee)2

· a2 (peneB  a Jeie& keâer Yegpee nw~)

Jeie& keâe efJekeâCe& · 2a

Jeie& keâe heefjceehe · 4 a

GoenjCe - Skeâ Jeiee&keâej cewoeve keâe #es$eheâue 1753 Jeie& ceeršj nw~ cewoeve keâe heefjceehe %eele keâerefpeS~

nue - Jeie& keâe #es0  = a2 peneB a Jeie& keâer Yegpee nw~

a2 · 1753

a · ( )2

1

1753

oesveeW he#eeW keâe ueIegieCekeâ uesves hej

log a = 
2

1
 log 1753

= 
2

1
 ×3.2438 (ueIegieCekeâ meejCeer mes)

= 1.6219

= 41.87 (ØeefleueIegieCekeâ meejCeer nw)

cewoeve keâe heefjceehe · 4 × a · 4 ² 41.87 ceer0

· 167.48 ceer0 (ueieYeie)

ef$eYegpe keâe #es$eheâue

ef$eYegpe keâe #es$eheâue  · 
2

1
DeeOeej ² TBÛeeF& · 

2

1
 a h

meceyeeng ef$eYegpe keâe #es$eheâue = 
4

3 Yegpee2 · 
4

3  a 2

ef$eYegpe keâe #es$eheâue (peye leerveeW YegpeeDeeW keâer ceehe oer nes) · ( ) ( ) ( )csbsass −−−

peneB  s = 
2

cba ++
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GoenjCe 1- Skeâ meceyeeng ef$eYegpe keâe #es$eheâue %eele keâerefpeS efpemekeâer Yegpee keâer ceehe 7 mesceer nes~

nue - meceyeeng ef$eYegpe keâe #es$e0 
4

3 2
a

A
×

= peneB  a = 7 mesceer

4

73
2×

=A =
( )

4

73
221 ×

oesveeW he#eeW keâe ueIegieCekeâ uesves hej

log A = 
2

1
 log 3 + 2 log 7 - log 4

= 
2

1
 ×0.4771 + 2 × 0.8451 - 0.6021

log A = 0.23855 + 1.6902 - 0.6021

= 0.23855 + 1.0881 (0.23855 ∼  0.2386)

= 1.32665 = 1.3267

A = Antilog 1.3267

= 21.21 mesceer2

GoenjCe 2- Skeâ ef$eYegpe efpemekeâer YegpeeSB ›eâceMeŠ 6 mesceer, 7 mesceer Je 8 mesceer uecyeeF& keâer nw~ Gme ef$eYegpe keâe #es$eheâue
%eele keâjvee~

nue - a = 6 mesceer, b = 7 mesceer, c = 8 mesceer

( )
2

21

2

876

2
=

++
=

++
=

cba
s  = 10.5 mesceer

ef$eYegpe keâe #es$eheâue

( )
( ) ( ) ( )

5.25.35.45.10

85.1075.1065.105.10

)()(

×××=

−−−=

−−−= csbsassA

= ( )2

1

5.25.35.45.10 ×××

oesveeW he#eeW keâe ueIegieCekeâ uesves hej

log A = 
2

1
 (log 10.5 + log 4.5 + log 3.5+ log 2.5)
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= 
2

1
(1.0212 + 0.6532 + 0.5441 + 0.3979)

= 
2

1
(2.6164) = 1.3082

A = Antilog 1.3082 = 20.33  mesceer2 (ueieYeie)

meceÛelegYeg&pe keâe #es$eheâue

meceÛelegYeg&pe keâe #es$eheâue · 
2

1  ² efJekeâCeeX keâe iegCeveheâue

21

2

1
ddA ×=

peneB d
1 
,
 
d

2
 meceÛelegYeg&pe kesâ efJekeâCe& nQ~

meceÛelegYeg&pe keâer Yegpee · 
2

2

2

1

22







+






 dd

veesš - meceÛelegYeg&pe keâe efJekeâCe& %eele nesves hej, #es$eheâue keâer ieCevee mejuelee mes keâer pee mekeâleer nw~

GoenjCe 1- Skeâ meceÛelegYeg&pe kesâ efJekeâCeeX keâer ceehe ›eâceMeŠ 163 ceer Je 95 ceer nw~ Fmekeâe #es$eheâue %eele keâjvee~

nue - meceÛelegYe&gpe keâe #es$eheâue 21

2

1
ddA ×=

peneB d
1
= 163 ceer0,    d

2
 = 95  ceer0

95163
2

1
××=A

= 0.5 × 163 × 95

oesveeW he#eeW keâe log uesves hej

log A = log 0.5 + log 163 + log 95

= 6990.1  + 2.2122 + 1.9777

= 3.8889

A = Antilog 3.8889

= 7743

meceÛelegYeg&pe keâe #es$eheâue · 7743ceer2 (ueieYeie)

Yeeie - 1



(63)

GoenjCe 2- Skeâ meceÛelegYeg&pe kesâ efJekeâCe& ›eâceMeŠ 25 mesceer leLee 15 mesceer ceehe kesâ nQ~ meceÛelegYeg&pe keâer Yegpee keâer ceehe
%eele keâjvee~

nue - meceÛelegYeg&pe keâer Yegpee = 

2

2

2

1

22







+






 dd

peneB d
1
 = 25 mesceer d

2
 = 15 mesceer

22

2

15

2

25







+






=x

4

225

4

625
+=

2

1

4

850

4

850







==

oesveeW he#eeW keâe log uesves hej

log x = 
2

1
 (log 850 - log 4)

= 
2

1
(2.9294 - 0.6021)

= 
2

1
×2.3273 = 1.16365 ≈ 1.1637

x = Antilog 1.1637

= 14.57 mesceer (ueieYeie)

meceuecye ÛelegYeg&pe

meceuecye ÛelegYeg&pe keâe #es$eheâue · 
2

1
(meceevlej YegpeeDeeW keâe Ùeesie) ² Gvekesâ yeerÛe keâer otjer

GoenjCe - Skeâ meceuecye ÛelegYeg&pe keâer meceevlej YegpeeSB ›eâceMeŠ 11.7 mesceer Je 18.6 mesceer ceehe keâer nQ~ Fvekesâ yeerÛe
keâer otjer 6.5 mesceer nw~ Fme meceuecye ÛelegYeg&pe keâe #es$eheâue %eele keâjvee~

nue - meceuecye ÛelegYeg&pe keâe #es$eheâue

= 
2

1
(meceevlej YegpeeDeeW keâe Ùeesie) ² Gvekesâ yeerÛe keâer otjer
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=
2

1
(11.7 + 18.6) × 6.5

= 
2

1
× 30.3 × 6.5

= 0.5 × 30.3 × 6.5

oesveeW he#eeW keâe log uesves hej

log A = log 0.5 + log 30.3 + log 6.5

= 6990.1  +1.4814 + 0.8129

= 1.9933

A = Antilog 1.9933

= 98.47

DeYeer° meceuecye ÛelegYeg&pe keâe #es$eheâue · 98.47 mesceer2 (ueieYeie)

meceevlej ÛelegYeg&pe keâe #es$eheâue

meceevlej ÛelegYeg&pe keâe #es$eheâue · Skeâ Yegpee keâer uecyeeF& ² Fme Yegpee kesâ meceevlej Yegpee mes uecyeJeled otjer

GoenjCe - Skeâ cewoeve pees meceevlej ÛelegYeg&pe kesâ Deekeâej keâe nw efpemekeâer DeemeVe YegpeeSB 23 ceer leLee 17 ceer keâer nQ~
Fmekesâ Skeâ efJekeâCe& keâer ceehe 16 ceer nw~ Úesšs Meer<e& uecye keâer uecyeeF& %eele keâjvee~

nue - ∆ PQR keâe #es$eheâue %eele keâj PT %eele efkeâÙee peeÙesiee~

∆ PQR keâe #es$eheâue )()()( csbsassA −−−=

peneB
2

181723

2

++
=

++
=

cba
s

29
2

58
==

∆ PQR keâe #es$eheâue

( )( )( )18291729232929 −−−=A

( )2

1

1112629

1112629

×××=

×××=

oesveeW he#eeW keâe ueIegieCekeâ uesves hej

log A = 
2

1
 (log 29 + log 6 + log 12 + log 11)

Yeeie - 1



(65)

= 
2

1
(1.4624 + 0.7782 + 1.0792 + 1.0414)

= 
2

1
× (4.3612)

= 2.1806

A = Antilog2.1806

= 151.6

∆ PQR keâe #es$eheâue = 
2

1
× QR × PT

PT = 
QR

PQR  {ks0dk∆×2

h = 
23

6.1512×
[ PT = h]

oesveeW he#eeW keâe log uesves hej

log h = log 2 + log 151.6 - log 23

= 0.3010 + 2.1807 - 1.3617

= 2.4817 - 1.3617

= 1.1200

h = Antilog 1.1200

= 13.18 ceer (ueieYeie)

Meer<e& uecye keâer uecyeeF& = 13.18 ceer0

cetuÙeebkeâve

ueIegieCekeâ keâer meneÙelee mes %eele keâerefpeS -

1. ` 2300 keâe 8³ Jeeef<e&keâ yÙeepe keâer oj mes 4 Je<e& keâe Ûe›eâJe=efæ yÙeepe %eele keâerefpeS~

2. efkeâlevee Oeve 5³ Jeeef<e&keâ Ûe›eâJe=efæ yÙeepe keâer oj mes 15 Je<eeX ceW ` 3600 nes peeÙesiee~

3. efkeâleves Je<e& ceW 10³ Jeeef<e&keâ Ûe›eâJe=efæ yÙeepe keâer oj mes ` 500 keâe efceßeOe ` 630.50 nes peeÙesiee ?

4. efkeâmeer Menj keâer pevemebKÙee Øeefle Je<e& 5³ yeÌ{ peeleer nw~ Ùeefo Fme meceÙe Menj keâer pevemebKÙee 100000

nes lees 3 Je<e& yeeo Gme Menj keâer pevemebKÙee efkeâleveer nes peeÙesieer ?
5. Skeâ veiej keâer pevemebKÙee 4³ ØeefleJe<e& keâer oj mes Ieš jner nw~ Ùeefo veiej keâer Jele&ceeve pevemebKÙee 60,000

nw lees 2 Je<e& yeeo Gme veiej keâer pevemebKÙee keäÙee nesieer ?
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6. Skeâ mketâšj kesâ cetuÙe ceW ØeefleJe<e& 6³ keâe DeJecetuÙeve nes jne nw~ Ùeefo Skeâ mketâšj Je<e& 2007 ceW
` 35000 ceW Kejeroe ieÙee Lee, lees Je<e& 2012 ceW Gmekeâe cetuÙe efkeâlevee nesiee ?

7. Skeâ ceMeerve ̀  15000 ceW Kejeroer ieÙeer~ Fmekeâe DeJecetuÙeve (cetuÙe keâe Üeme) ØeefleJe<e& 8³ keâer oj mes nes
jne nw, lees 4 Je<e& yeeo Gme ceMeerve keâe cetuÙe efkeâlevee nesiee ?

8. Skeâ DeeÙele keâer mebueive YegpeeSB ›eâceMeŠ 23.7 mesceer leLee 16.8 mesceer Yeer nQ~ DeeÙele keâe #es$eheâue efkeâlevee
nesiee ?

9. Skeâ meceyeeng ef$eYegpe keâer Yegpee 30.4 mesceer uecyeer nw~ Fme ef$eYegpe keâe #es$eheâue %eele keâerefpeS ?

10. Skeâ ef$eYegpe keâer YegpeeSB 20 mesceer, 21 mesceer Deewj 22 mesceer keâer nQ~ Gme ef$eYegpe keâe #es$eheâue %eele keâerefpeS~

11. Skeâ meceÛelegYeg&pe kesâ efJekeâCe& ›eâceMeŠ 21 mesceer Je 30 mesceer kesâ nQ~ Gme meceÛelegYeg&pe keâer Yegpee keâer ceehe %eele
keâerefpeS~

12. Skeâ meceuecye ÛelegYeg&pe keâer meceevlej YegpeeSB 11.6 mesceer Deewj 19.8 mesceer keâer nQ~ Fvekesâ yeerÛe keâer otjer 6.2
mesceer nw~ Fme meceuecye ÛelegYeg&pe keâe #es$eheâue %eele keâerefpeS~

13. Skeâ meceevlej ÛelegYeg&pe keâer DeemeVe YegpeeDeeW keâer ceehe 31 mesceer Je 23 mesceer nQ leLee Fmekesâ Skeâ efJekeâCe&
keâer uecyeeF& 19 mesceer nw~ Fmekesâ Úesšs Meer<e& uecye keâer uecyeeF& %eele keâerefpeS~

Gòejceeuee

1. ` 828 2. ` 1731 3 2.43 Je<e& 4. 115800 5. 55310 6. ` 25680

7. ` 10750 8. 398.1 mesceer2 9. 400.2 mesceer2 10. 171.4 mesceer2

11. 18.31 mesceer 12. 97.34 mesceer2 13. 14.05 mesceer
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FkeâeF& -2   ef$ekeâesCeefceefle

DeOÙeeÙe 5 ef$ekeâesCeefceleerÙe Devegheele

GösMÙe

� ef$ekeâesCeefceefle keâe DeLe& mecePe mekeWâies~

� ef$ekeâesCeefceleerÙe DevegheeleeW keâe ceeve Øeehle keâj mekeWâies~

� ef$ekeâesCeefceleerÙe DevegheeleeW kesâ yeerÛe mecyevOe %eele keâj mekeWâies~

� efkeâmeer Skeâ ef$ekeâesCeefceleerÙe Devegheele kesâ %eele nesves hej efoÙes ieÙes ef$ekeâesCeefceleerÙe JÙebpekeâ keâe ceeve %eele keâj
mekeWâies~

efMe#eCe efyevog

���� ef$ekeâesCeefceefle keâe DeLe& SJeb mebef#ehle Fefleneme

���� efkeâmeer mecekeâesCe ef$eYegpe ceW efkeâmeer vÙetvekeâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

���� ef$ekeâesCeefceleerÙe DevegheeleeW kesâ yeerÛe mecyevOe

���� efkeâmeer ef$ekeâesCeefceleerÙe Devegheele kesâ %eele nesves hej ef$ekeâesCeefceleerÙe JÙebpekeâeW kesâ ceeve %eele keâjvee~

mejue efve™heCe

ef$ekeâesCeefceefle keâe DeLe& SJeb mebef#ehle Fefleneme

efMe#eeefLe&ÙeeW ceW efJe<eÙe kesâ Øeefle meg®efÛe GlheVe keâjves kesâ efueS Deehe meJe&ØeLece GvnW ef$ekeâesCeefceefle keâe DeLe& mecePeeÙeW
leLee Fmekesâ mebef#ehle Fefleneme mes Yeer GvnW heefjefÛele keâjeÙeW~ Deehe Ùen Yeer mhe° keâjW efkeâ ef$ekeâesCeefceefle keâer GheÙeesefielee keäÙee
nw ? Fve yeeleeW keâes peevekeâj efMe#eeLeea ieefCele keâer Fme veÙeer MeeKee keâes ®efÛehetJe&keâ heÌ{Wies Deewj mecePeWies~

ef$eYegpe SJeb ef$eYegpe kesâ ÚŠ DebieeW (leerve YegpeeSB Deewj leerve keâesCe) kesâ efJe<eÙe ceW efMe#eeLeea peeveles nQ~ leerve YegpeeDeeW
keâer Skeâ yevo Deeke=âefle nesves kesâ keâejCe Fmes ef$eYegpe keâe veece efoÙee ieÙee nw Deewj leerve keâesCe nesves kesâ keâejCe ef$eYegpe keâes
ef$ekeâesCe (Triangle) Yeer keânles nQ~ efMe#eeLeea Ùen Yeer heÌ{ Ûegkesâ nQ efkeâ meceevekeâesefCekeâ (mece™he) ef$eYegpeeW keâer efkeâvneR oes
mebiele YegpeeDeeW (Ûeens Gvekesâ ceehe kegâÚ Yeer neW) keâe Devegheele meowJe meceeve neslee nw~ ef$ekeâesCeefceefle ceW ef$eYegpe keâer YegpeeDeeW
Deewj keâesCeeW kesâ heejmheefjkeâ mecyevOeeW keâe DeOÙeÙeve efkeâÙee peelee nw~
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meJe&ØeLece Deehe efMe#eeefLe&ÙeeW keâes yeleeÙeW efkeâ ef$ekeâesCeefceefle efkeâve oes MeyoeW kesâ Ùeesie mes yevee nw~ mhe° nw efkeâ ‘ef$ekeâesCe’
Deewj ‘efceefle’ kesâ cesue mes ‘ef$ekeâesCeefceefle’ Meyo yevee nw~ efpemekeâe DeLe& nw ‘ef$eYegpe keâe ceeheve’~ ef$ekeâesCeefceefle keâe Fefleneme
Yeer yeÌ[e ceveesjbpekeâ nw~ Ùetveeve osMe kesâ ceneved Keieesue efJe%eeveer Yeeweflekeâ efJeod Deewj ieefCele%e Lesume (640 B.C.- 546

B.C.) ef$eYegpeeW keâer mece™helee keâer mebkeâuhevee mes ØeeÛeerve efceße osMe kesâ Skeâ efhejeefce[ keâer TBÛeeF& keâe ceehe efyevee Gmes veehes
%eele keâj efceßeJeeefmeÙeeW keâes Dee§eÙe&Ûeefkeâle keâj efoÙee Lee~ ef$ekeâesCeefceefle keâe pevce Lesume kesâ Fmeer ØeÙeesie kesâ meeLe keâoeefÛele
nes Ûegkeâe Lee~ Lesume ves oes mece™he ef$eYegpeeW keâer mebiele YegpeeDeeW kesâ yeerÛe kesâ Devegheele keâer meneÙelee mes ner Ùen peefšue keâeÙe&
hetje efkeâÙee Lee, ÙeÅeefhe Gme meceÙe Fme Devegheele keâes keâesF& veece veneR efoÙee ieÙee Lee~

Deehe ef$ekeâesCeefceefle efJe<eÙe keâer GheÙeesefielee kesâ efMe#eeefLe&ÙeeW keâes DeJeiele keâjeÙeW~ Deepe ef$ekeâesCeefceefle keâer meneÙelee
mes DeiecÙe heJe&le efMeKejeW keâer TBÛeeFÙeeB, DeLeen mecegõ, veoer-veeueeW Deewj ogie&ce IeeefšÙeeW keâer ienjeFÙeeB, oes JemlegDeeW kesâ
yeerÛe keâer otefjÙeeB mejuelee mes %eele keâer pee mekeâleer nQ~

efkeâmeer mecekeâesCe ef$eYegpe ceW efkeâmeer vÙetvekeâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

meJe&ØeLece Deehe efkeâmeer mecekeâesCe ef$eYegpe ceW keâesF& vÙetvekeâesCe keâes veeceebefkeâle keâjW leLee Gmekesâ meehes#e Deehe efMe#eeefLe&ÙeeW
keâes mecePeeÙeW efkeâ Gme mecekeâesCe ef$eYegpe ceW keâewve meer Yegpee uebye
keânueeleer nw, keâewve meer Yegpee DeeOeej nw Deewj keâewve meer Yegpee keâCe&
nw~ DeeFS, Fmes efÛe$e keâer meneÙelee mes mecePeW Š

heeÕeeËefkeâle efÛe$e ceW  ∆ OMP Skeâ mecekeâesCe ef$eYegpe nw
efpemeceW keâesCe OMP Skeâ mecekeâesCe nw~ vÙetvekeâesCe  POM keâes
«eerkeâ Yee<ee kesâ De#ej θ  (Leerše) Éeje veeceebefkeâle efkeâÙee ieÙee nw
vÙetvekeâesCe θ kesâ meccegKe Yegpee keâes uebye, ∠ θ keâer mebueive Yegpee
OM keâes DeeOeej Deewj mecekeâesCe keâer meccegKe Yegpee keâes keâCe& keânles
nQ~ Ùeefo mecekeâesCe ∆ OMP keâe otmeje vÙetvekeâesCe ∠ OPM ueW
lees Gmekesâ mebiele uecye OM nesiee leLee DeeOeej PM nesiee~ oesveeW efmLeefleÙeeW ceW keâCe& meowJe OP ner jnlee nw~

Deye vÙetvekeâesCe θ kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâes efvecveJeled heefjYeeef<ele keâjles nQ~

OP

PM
i =

∠
==

d.kZ

 HkqtklEeq[kdh

d.kZ

yEc θ
θsin.

OP

OM
ii =

∠
==

d.kZ

 HkqtklayXudh

d.kZ

vk/kkj θ
θcos.

OM

PM
iii =

∠
∠

==
 HkqtklayXudh

 HkqtklEeq[kdh

vk/kkj

yEc

θ
θ

θtan.
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GheÙeg&òeâ leerve DevegheeleeW kesâ JÙegl›eâce Devegheele mes leerve Deewj ef$ekeâesCeefceleerÙe Devegheele Øeehle nesles nQ -

θθ
θ

θ
tan

1
cot. ==

∠
∠

==
PM

OM
iv

 HkqtklEeq[kdh

 HkqtklayXudh

yEc

vk/kkj

θθ
θ

cos

1
sec. ==

∠
==

OM

OP
v

 HkqtklayXudh

d.kZ

vk/kkj

d.kZ

θθ
θ

sin

1
cos. ==

∠
==

PM

OP
ecvi

 HkqtklaEeq[kdh

d.kZ

yEc

d.kZ

efMe#eeefLe&ÙeeW keâe OÙeeve efvecveebefkeâle leLÙeeW keâer Deesj Deeke=â° keâjW leLee Gvekeâes yeesOe keâjeÙeW -

sin θθθθ, cos θθθθ, tan θθθθ, cot θθθθ, sec θθθθ Deewj cosec θθθθ ›eâceMeŠ sine θθθθ, cosine θθθθ, tangent θθθθ,

cotangent θθθθ, secant θθθθ Deewj cosecant θθθθ  kesâ mebef#ehle ™he nQ~

sin θ θ θ θ keâe Ùen DeLe& keâoeefhe veneR efkeâ sin Deewj θ θ θ θ keâe iegCeveheâue sin θ θ θ θ nw~ DeLee&led sin θ θ θ θ ≠≠≠≠
sin × θθθθ

Fmeer Øekeâej cos θ θ θ θ ≠≠≠≠    cos × θθθθ

tan θ θ θ θ ≠≠≠≠    tan × θθθθ FlÙeeefo

Deewj ØelÙeskeâ ceW henuee De#ej Deb«espeer JeCe&ceeuee keâe Úesše De#ej ner efueKee peelee nw~

keâesefšhetjkeâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

heeÕee&efkeâle efÛe$e ceW Ùeefo

∠ POM = θ lees mhe°leŠ ∠ OPM = 900 – θ nesiee~

Ùen keâesCe Yeer vÙetvekeâesCe nesiee~

(efMe#eeefLe&ÙeeW mes hetÚW efkeâ Ssmee keäÙeeW ?)

OÙeeve oW, (900 – θ) keâesCe θ keâe keâesefšhetjkeâ keâesCe keânueelee nw~

DeleŠ GhegÙe&òeâ mecekeâesCe ef$eYegpe ceW,

(i) sin ∠ OPM = sin (900 - θ) =  
OP

OM
= cos θ

(ii) cos ∠ OPM = cos (900 - θ) = 
OP

PM
 = sin θ
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(iii) tan ∠ OPM = tan (900 - θ) = 
PM

OM
 = cot θ

(iv) cot ∠ OPM = cot (900 - θ) = 
OM

PM
 = tan θ

(v) sec ∠ OPM = sec (900 - θ) = 
PM

OP
 = cosec θ

(vi) cosec ∠ OPM = cosec (900 - θ) = 
OM

OP
 = sec θ

Deehe efMe#eeefLe&ÙeeW keâes mecePeeÙeW efkeâmeer leue ceW mecekeâesCe ef$eYegpe keâer efmLeefle Ûeens pewmeer Yeer nes, GmeceW efJeÛeejeOeerve
vÙetvekeâesCe keâer meccegKe Yegpee meowJe uebye Deewj Gmekeâer mebueive Yegpee meowJe DeeOeej keânueeleer nw~ ÙeLee Š

DeYÙeeme keâjeÙeW

G h e Ù e g&ò e â  e fÛ e $ e e W c e W ∆ ∆ ∆ ∆ ABC, ∆ ∆ ∆ ∆ DEC Deewj ∆ ∆ ∆ ∆ PQR ceW ∠∠∠∠α, ∠β α, ∠β α, ∠β α, ∠β Deewj ∠θ ∠θ ∠θ ∠θ  kesâ ef$ekeâesCeefceleerÙe
DevegheeleeW keâes heefjYeeef<ele keâerefpeS~

GvneR efÛe$eeW ceW ∠(90∠(90∠(90∠(900000−α), ∠(90−α), ∠(90−α), ∠(90−α), ∠(900000−β) −β) −β) −β) Deewj ∠∠∠∠(90(90(90(900000−θ)−θ)−θ)−θ) keâer henÛeeve keâerefpeS Deewj Gve
keâesCeeW kesâ meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâes %eele keâerefpeS

efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ meYeer mece™he mecekeâesCe ef$eYegpeeW ceW Deeheme ceW yejeyej vÙetvekeâesCeeW kesâ meYeer ÚŠ
ef$ekeâesCeefceleerÙe Devegheele hejmhej yejeyej nesles nQ~ Fvekesâ ceeve ef$eYegpe keâer mebiele YegpeeDeeW keâer uecyeeFÙeeW hej efveYe&j veneR keâjles,

D

FE

keâCe&

uecyeDe
e Oe
ej

keâCe&

keâCe&

uec
ye

uecye

Dee
Oee
j

DeeOeej

A

B

C

P

Q

R
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yeefukeâ Gme vÙetvekeâesCe kesâ DebMeceehe hej efveYe&j keâjles nQ~ Fme leLÙe keâes efvecveebefkeâle efÛe$e ceW mejuelee hetJe&keâ mecePeeÙee
pee mekeâlee nw~

A

C

E

G

HFDB

y

xO

GheÙeg&òeâ efÛe$e ∠  xoy  ceW keâer ceehe θ  ceeveer ieÙeer nw~ mhe°leŠ ÛeejeW mecekeâesCe ∆ OAB, ∆ OCD, ∆ OEF,

Deewj ∆ OGH mece™he nQ DeleŠ Fvekeâer mebiele YegpeeDeeW kesâ yeerÛe kesâ Devegheele Deeheme ceW yejeyej nQ~ DeleŠ

OG

GH

OE

EF

OC

CD

OA

AB
====θsin

OG

OH

OE

OF

OC

OD

OA

OB
====θcos

OH

GH

OF

EF

OD

CD

OB

AB
====θtan FlÙeeefo~

ef$ekeâesCeefceleerÙe DevegheeleeW kesâ yeerÛe mecyevOe

heeÕe&efÛe$e ceW mecekeâesCe ∆ OMP ceW, ∠ POM = 900 leLee ∠ POM = θ nw

efMe#eeLeea osKe mekeâles nQ efkeâ

1.
OP

OM
OP

PM

=
θ
θ

cos

sin

OM

OP

OP

PM
×=

OM

PM
=

DeleŠ
θ

θ
θ

tan
cos

sin
=

O M

P

θ
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2. hegveŠ
OP

PM
OP

OM

=
θ
θ

sin

cos

PM

OP

OP

OM
×=

PM

OM
=

θcot=

DeleŠ θ
θ
θ

cot
sin

cos
=

DeleŠ efve<keâ<e& Øeehle neslee nw Š

efkeâmeer mecekeâesCe ∆ ∆ ∆ ∆ ceW ∠ ∠ ∠ ∠ vÙetvekeâesCe kesâ efueS

(i)
θ
θ

θ
sin

cos
tan = (ii)

θ
θ

θ
cos

sin
cot =

efkeâmeer ef$ekeâesCeefceleerÙe Devegheele kesâ %eele nesves hej ef$ekeâesCeefceleerÙe JÙebpekeâeW kesâ ceeve %eele keâjvee

Ùeefo efkeâmeer vÙetvekeâesCe keâe ÚŠ ef$ekeâesCeefceleerÙe DevegheeleeW ceW mes keâesF& Skeâ Devegheele %eele nw lees heeFLeeieesjme kesâ ØecesÙe
keâer meneÙelee mes Gme keâesCe kesâ DevÙe ef$ekeâesCeefceleerÙe Devegheele %eele efkeâÙes pee mekeâles nQ~ Fmes Skeâ GoenjCe ueskeâj mecePeeÙee
pee mekeâlee nw~

GoenjCe 1 Ùeefo 
13

5
sin =θ  lees keâesCe θ kesâ Mes<e heebÛe ef$ekeâesCeefceleerÙe Devegheele %eele keâerefpeS

nue - heeÕe&efÛe$e ceW 
13

5
sin =θ  mes

Ùeefo PM = 5 lees OP = 13

DeleŠ heeFLeeieesjme ØecesÙe kesâ ØeÙeesie mes

mecekeâesCe ef$eYegpe OMP ceW

PM2 + OM2 = OP2

Ùee 52 + OM2 = 132

Ùee OM2 = 132 - 52

O M

P

13
5

θ

θ
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= 169 - 25

= 144

DeleŠ 144=OM

= 12

DeleŠ
13

12
cos ==

OP

OM
θ

12

5
tan ==

OP

PM
θ

5

12
cot ==

PM

OM
θ

12

13
sec ==

OM

OP
θ

Deewj
5

13
cos ==

PM

OP
ecθ

nceves osKee efkeâ efkeâmeer vÙetvekeâesCe kesâ efkeâmeer Skeâ ef$ekeâesCeefceleerÙe Devegheele kesâ %eele nesves hej Mes<e meYeer DevÙe
ef$ekeâesCeefceleerÙe Devegheele %eele efkeâÙes pee mekeâles nQ~ Fmekeâe DevegØeÙeesie keâj nce efkeâmeer Yeer ef$ekeâesCeefceleerÙe JÙebpekeâ kesâ ceeve
mejueleehetJe&keâ %eele keâj mekeâles nQ~

Fmes nce kegâÚ GoenjCeeW Éeje oMee&les nQ Š

GoenjCe 2 Ùeefo 
2

1
sin =θ lees 3sin θ - 4sin3 θ keâe ceeve %eele keâerefpeÙes~

nue - efoÙee ieÙee ef$ekeâesCeefceleerÙe JÙebpekeâ = 3sin θ - 4sin3 θ

= 

3

2

1
4

2

1
3 







×−× ( sin θ = 
2

1
  jKeves hej)

8

1
4

2

3
×−=

2

1

2

3
−=

= 1

GoenjCe 3- Ùeefo 
7

24
cot =θ lees 

θθ
θθ

cossin

cossin

+
−

keâe ceeve %eele keâerefpeS~
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nue - heeÕe&efÛe$e mes 
7

24
cot =θ

peneB OM = 24,  Deewj PM = 7

DeleŠ OP2 = PM2 + OM2

        =  72 + 242

        =  49+ 576

        =  625

DeleŠ OP  =  625

        =  25

DeleŠ
25

7
sin ==

OP

PM
θ

25

24
cos ==

OP

OM
θ

DeleŠ
25

24

25

7
25

24

25

7

cossin

cossin

+

−
=

+

−

θθ
θθ

31

17

247

247 −
=

+
−

=

31

17−
=

GoenjCe 4- Ùeefo 
3

4
tan =θ lees efmeæ keâerefpeS efkeâ 

17

1

cos3sin2

cos3sin2
−=

+
−

θθ
θθ

nue - efoÙee nw 
3

4
tan =θ

heeÕe&efÛe$e mes Ùeefo OB = 3

lees AB = 4

DeleŠ OA2 = OB2 + AB2

= 32 + 42

= 9 + 16

= 25

Dele: OA = 25  = 5

O M

P

24

7

θ
O B

A

3

4

θ
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Dele: sin θ =  
5

4
 leLee cos θ =  

5

3

Dele:
5

3
3

5

4
2

5

3
3

5

4
2

cos3sin2

cos3sin2

×+×

×−×
=

+
−

θθ
θθ

 

5

9

5

8
5

9

5

8

+

−
=

98

98

+
−

=

17

1−
=

17

1
−=   Dele: efmeæ ngDee~

cetuÙeebkeâve

� Ùeefo 
25

7
sin =θ lees θ kesâ DevÙe meYeer ef$ekeâesCeefceleerÙe Devegheele %eele keâerefpeS~

� Ùeefo 
15

8
tan =θ lees θ kesâ meYeer ef$ekeâesCeefceleerÙe Devegheele %eele keâerefpeS~

� Ùeefo 
2

3
cos =θ lees efmeæ keâerefpeS efkeâ 4 cos3 θ − 3cos θ = 0

� Ùeefo 
5

4
cos =A lees peeBÛe keâerefpeS efkeâ 

A

A

A

A

sec

sin

tan1

tan
2

=
+

� Ùeefo cosec A = 2, lees 








+
+

A

A

A cos1

sin

tan

1
keâe ceeve %eele keâerefpeS~

efJeMes<e Š (Deefleefjòeâ peevekeâejer kesâ efueS)

heeÕe&efÛe$e keâes osefKeS~ keâuhevee keâerefpeS efkeâ  PQ Skeâ ceerveej nw, efpemekeâer ÚeÙee meceleue Yetefce hej  QO nw~ ceerveej
QO meceleue Yetefce hej uebyeJeled KeÌ[er nw DeLee&led ∠ PQO = 900 ~
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Fme ceerveej keâer TBÛeeF& ceeheves kesâ efueS Skeâ %eele
TBÛeeF& keâer ÚÌ[er AB Gmeer meceleue Yetefce hej GOJee&OejleŠ
KeÌ[er keâer ieF& efpeme hej ceerveej KeÌ[er nw~ ceeve ueerefpeS efkeâ
ÚÌ[er keâer ÚeÙee BO nw~ mhe°leŠ efkeâmeer meceÙe efJeMes<e hej
ÚÌ[er A kesâ efMeKej keâe GVeleebMe Jener nesiee pees ceerveej PQ

kesâ efMeKej keâe nw~

DeleŠ ∆ PQO Deewj ∆ ABO oesveeW ner mece™he
mecekeâesCe ef$eYegpe neWies~

DeleŠ 
AB

OB

PQ

OQ
=  (mece™he ef$eYegpeeW kesâ iegCe mes)

DeleŠ
OB

ABOQ
PQ

×
=

ÙeneB OQ, AB Je OB meYeer %eele nQ, DeleŠ PQ Yeer %eele nes peeÙesiee~

ceneve ieefCele%e Lesume ves Fmeer ØeÙeesie Éeje efceße keâer ceerveej keâer TBÛeeF& %eele keâer Leer~

DeOÙeeÙe 6 efJeMes<e keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

B

A

Q

P

O
θ
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GösMÙe

� efJeMes<e keâesCeeW keâer henÛeeve keâj mekeWâies~

� efJeMes<e keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele %eele keâj mekeWâies~

efMe#eCe efyevog

���� 300, 450, 600 kesâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

���� 00 Deewj 900 kesâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

���� 900 ± θ Deewj 1800 ± θ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

mejue efve™heCe

300, 450, 600 kesâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

efMe#eeLeea efkeâmeer mecekeâesCe ef$eYegpe ceW efkeâmeer vÙetve keâesCe θ kesâ meYeer ÚŠ ef$ekeâesCeefceleerÙe DevegheeleeW mes DeJeiele nes Ûegkesâ
nQ~ GvnW JÙeehekeâ keâesCe θ kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ yeerÛe kesâ mecyevOe keâe %eeve Yeer nes Ûegkeâe nw~ Deye GvnW θ kesâ
kegâÚ efJeMes<e ceeveeW kesâ efueS ef$ekeâesCeefceleerÙe DevegheeleeW keâes peeveves-mecePeves keâer DeeJeMÙekeâlee nw efpevekeâe DevegØeÙeesie TBÛeeF&
leLee otjer kesâ ØeMveeW ces befkeâÙee peelee nw~

meJe&ØeLece efMe#ekeâ efMe#eeefLe&ÙeeW keâes pÙeeefceleerÙe efJeefOe mes 300, 450, 600 kesâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele
%eele keâjvee yeleeÙeW~

efšhheCeer Š efMe#eeefLe&ÙeeW kesâ pÙeeefceleerÙe GhekeâjCeeW ceW oes mesš mkeäJeeÙej GheueyOe nesles nQ~ efpeveceW mes Skeâ ceW 300

Deewj 600 kesâ leLee otmejs ceW 450 kesâ keâesCe nesles nQ~

300 Deewj 600 kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele %eele keâjvee

heeÕe&efÛe$e ceW ∆ ABC Skeâ meceyeeng ef$eYegpe nw~

Meer<e& A mes DeeOeej BC hej AD uecye KeeRÛee ieÙee nw~

nce peeveles nQ efkeâ meceyeeng ∆  keâe ØelÙeskeâ keâesCe 600 keâe neslee nw Deewj Meer<e& mes DeeOeej hej [euee ieÙee uecye
Meer<e& keâesCe keâes meceefÉYeeefpele keâjlee nw~

DeleŠ mecekeâesCe ∆ ADB ceW
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∠ ADB = 900,

∠ ABD = 600

Deewj ∠ BAD = 300

Deye Ùeefo meceyeeng ∆ ABC keâer Yegpee keâer uecyeeF& a cee$ekeâ ceeve ueer

peeÙe lees BD = 
2

1
BC = 

2

1
a = 

2

a

DeleŠ mecekeâesCe ∆ ADB  ceW, heeFLeeieesjme kesâ ØecesÙe kesâ ØeÙeesie mes,

AD2 + BD2 = AB2

Ùee AD2 = AB2 - BD2

= a2 - 

2

2







 a

= a2 - 
4

2
a

4

3

4

4

2

22

a

aa

=

−
=

DeleŠ AD = 
2

3

4

3 2
aa

=

Deye mecekeâesCe ∆ ADB  ceW

sin 300 =  
AB

BD
=

d.kZ

 Hkqtk dh lEeq[k30 dks.k 0

=
a

a

2 = 
2

1

cos 300 = 
AB

AD
=

d.kZ

 Hkqtk dh layXu30 dks.k 0

2

3a

2

3a
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= 
a

a

2

3

=
2

3

AD

BD
==

 Hkqtk dh layXu30 dks.k

 Hkqtk dh lEeq[k30 dks.k
0

0
030tan

= 3

1

2

3

2 =
a

a

0

0

30tan

1
30cot = ( keäÙeeWefkeâ cot 300 Deewj tan 300 oesveeW Skeâ otmejs kesâ JÙegl›eâce nQ )

    
3

1

1
=

= 3

2

3

1

30cos

1
30sec

0

0 ==

= 
3

2

2

1

1

30sin

1
30cos

0

0 ==ec

= 2

hegveŠ mecekeâesCe ∆ ABD ceW

AB

AD
==

 d.kZ

 Hkqtk dh lEeq[k60 dks.k 0
060sin

= 
a

a

2

3

2

3
=
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2

12

60cos 0

==

==

a

a

AB

BD

d.kZ

 Hkqtk dh layXu60 dks.k 0

3

2

2

3

60tan 0

==

==

a

a

BD

AD

 Hkqtk dh layXu60 dks.k

 Hkqtk dh lEeq[k60 dks.k
0

0

3

2

2

3

1

60sin

1
30cos

2

2

1

1

30cos

1
30sec

3

1

60tan

1
60cot

0

0

0

0

0

0

=

=

=

==

=

=

=

ec

450 kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

heeÕe&efÛe$e ceW ACB Skeâ meceefÉyeeng mecekeâesCe ef$eYegpe nw efpemeceW ∠ ACB = 900

mhe°le : ∠ ABC = 450 = ∠ BAC

Deye Ùeefo Yegpee BC  keâer uecyeeF& a cee$ekeâ ceeve ueW, lees

AC = BC  = a (meceefÉyeeng ∆  keâer yejeyej YegpeeSB)

Deye heeFLeeieesjme keâer ØecesÙe mes, mecekeâesCe ∆ ACB ceW

AB2 = AC2 + BC2

= a2 + a2

= 2a2
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DeleŠ AB = 2
2a

= 2a

Deye
d.kZ

 Hkqtk dh lEeq[k 45dks.k 0

=045sin

2

1

2

=

=

=

a

a

AB

AC

2

1

2

45cos 0

=

=

=

=

a

a

AB

BC

d.kZ

 Hkqtk dh layXu 45dks.k 0

1

45tan 0

=

=

=

=

a

a

BC

AC

 Hkqtk dh layXu 45dks.k

 Hkqtk dh lEeq[k 45dks.k
0

0

1
1

1

45tan

1
45cot

0

0 ===

2

2

1

1

45cos

1
45sec

0

0 ===

2

2

1

1

45sin

1
45cos

0

0 ===ec
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00 Deewj 900 keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele :

efvecveebefkeâle efÛe$eeW keâes OÙeeve mes osefKeS

G h e Ù e g&ò e â  l e e rv e e W e f$ e Y e gp e  m e c e k e â e sC e  ∆ nQ efpeveceW ∠ B = 900 leLee ∠ ACB = θ

keâesCe θ keâer meccegKe Yegpee AB  leLee mebueive Yegpee CB nw~ efMe#eeefLe&ÙeeW mes hetefÚS efkeâ GheÙeg&òeâ efÛe$eeW θ keâe DebMeceehe
ceeve ›eâceMeŠ pewmes-pewmes Ieš jne nw, Jewmes uecye AB keâer uecyeeF& Ieš jner nw Ùee yeÌ{ jner nw ? efMe#eeLeea meesÛe mecePe keâj
mener Gòej DeJeMÙe oWies Deewj Jes yeleeÙeWies efkeâ uecye keâer uecyeeF& ›eâceMeŠ keâce nesleer pee jner nw (AB > A

1
B > A

2
B)~

Deye Gvemes keâuhevee keâjves, meesÛeves keâes Øesefjle keâjW efkeâ θ keâe DebMeceehe ceeve Oeerjs-Oeerjs Iešles-Iešles MetvÙe kesâ DelÙevle
meefVekeâš hengBÛeves hej keäÙee nesiee~

efMe#eeLeea mecePe mekeâles nQ efkeâ uecye keâer uecyeeF& Yeer MetvÙe kesâ meefVekeâš hengBÛe peeÙesieer~

DevleleesielJee Ùen keâuhevee keâer pee mekeâleer nw efkeâ θ kesâ 00 kesâ yejeyej nesves hej uecye AB keâer uecyeeF& Yeer MetvÙe
nes peeÙesieer Deewj Gme oMee ceW efyevog A efyevog B hej heÌ[ peeÙesiee~

DeleŠ CA = CB nes peeÙesiee~

Deewj leye 0
0

0sin
0 ===

ACAC

AB

leLee 10cos
0 ===

CB

CB

AC

CB

0
1

0

0cos

0sin
0tan

0

0
0 ===

0

1

0tan

1
0cot

0

0 == DeheefjYeeef<ele Ùee DeefveOee&Ùe&

B C

A

90
0

(i)

90
090

0

BC

A1

C B

A2

(ii) (iii)

θ θ θ
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1
1

1

0cos

1
0sec

0

0 ===

leLee
0

1

0sin

1
0cos

0

0 ==ec DeheefjYeeef<ele Ùee DeefveOee&Ùe&

hegveŠ efvecveebefkeâle efÛe$eeW keâes OÙeeve mes osefKeS Š

B C1

A

90
0

(i)

90
0

90
0

B1C

A1

C2B2

A2

(ii) (iii)

mecekeâesCe ∆ ACB ceW ∠ ABC = 900 nw leLee ∠ ACB  = θ nw~ keâuhevee keâerefpeS efkeâ θ keâe ceeve pewmes-pewmes yeÌ{les
ngS 900 keâer Deesj De«emej nes jne nw lees θ keâer mebueive Yegpee BC keâer uecyeeF& Ieš jner nw Ùee yeÌ{ jner nw ?

m h e ° l eŠ θ keâer mebueive Yegpee BC keâer uecyeeF& Ieš jner nw (BC > B
1
C

1
 > B

2
C

2
) Deewj efyevog C, efyevog B  kesâ

meefVekeâš neslee pee jne nw~ DevleleesielJee peye θ ueieYeie 900 kesâ yejeyej nesiee lees  BC keâer uecyeeF& ueieYeie MetvÙe kesâ
yejeyej nesieer~ Deewj peye θ  "erkeâ 900 kesâ yejeyej nesiee lees  BC keâer uecyeeF& MetvÙe kesâ yejeyej nesieer~ DeLee&led Gme oMee
ceW efyevog  C "erkeâ efyevog  B hej heÌ[siee Deewj leye keâCe&  AC · uecye  AB nesiee~

DeleŠ 1
0

90sin ====
AB

AB

AC

AB

d.kZ

yEc

0
00

90cos ===
ACd.kZ

vk/kkj

0

1

090cos

090sin090tan ==  DeefveOee&Ùe&

0
1

0

090sin

090cos090cot ===

θθθ
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0

1

090cos

1090sec == DeefveOee&Ùe&

1
1

1

0
90sin

10
90cos ===ec

ef$ekeâesCeefceleerÙe Devegheele Je=òeerÙe heâueve kesâ ™he ceW

efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ efkeâmeer keâesCe kesâ ef$ekeâesCeefceleerÙe
Devegheele Gme keâesCe kesâ Je=òeerÙe heâueve nesles nQ~ heeÕe& efÛe$e ceW FkeâeF&
ef$epÙee keâe Skeâ Je=òe KeeRÛee ieÙee nw~ Gmekesâ kesâvõ O keâes cetue efyevog
ceevekeâj O mes oes mecekeâesefCekeâ De#e X'X SJeb Y'Y (meb#eshe ceW De#e X
Je Y De#e) KeeRÛes ieÙes nQ~ Je=òe hej keâesF& Skeâ efyevog P ueerefpeS Deewj Fmes
Je=òe kesâ kesâvõ O mes efceueeFS~ jsKee OP keâes nce heefj›eâeceer jsKee ceeveles
nQ~ efpemekesâ heefj›eâceCe mes Gmekeâer efYeVe-efYeVe efmLeefleÙeeB  X-De#e kesâ
Oeveelcekeâ efoMee kesâ meeLe efYeVe-efYeVe DebMeceehe kesâ Oeveelcekeâ keâesCe
yeveeleer nQ~ Je=òe kesâ ØeLece ÛelegLeeËMe ceW Ùen keâesCe vÙetve keâesCe yevelee nw
DeLee&led 00 ≤ θ ∠ 900 efpemekesâ ef$ekeâesCeefceleerÙe Devegheele %eele efkeâÙes pee
Ûegkesâ nQ~ efÉleerÙe ÛelegLeeËMe ceW heefj›eâeceer jsKee X-De#e kesâ Oeveelcekeâ efoMee
kesâ meeLe-meeLe (1800 - θ) kesâ yejeyej keâesCe yeveeleer nw leLee le=leerÙe ÛelegLeeËMe heefj›eâeceer jsKee De#e keâer Oeveelcekeâ efoMee
kesâ meeLe (1800  + θ) keâe keâesCe yeveeleer nw~ mhe°leŠ Ùen keâesCe 1800 Deewj 2700 kesâ yeerÛe keâe yevelee nw~

heefj›eâeceer jsKee OP Éeje Je=òe kesâ kesâvõ O hej X-De#e keâer Oeveelcekeâ efoMee kesâ meeLe yeveeÙes ieÙes keâesCeeW kesâ
ef$ekeâesCeefceleerÙe Devegheele efyevog P kesâ efveoxMeekeâeW (x, y) kesâ ™he ceW Yeer %eele efkeâÙes pee mekeâles nQ~ ÙeLee GheÙeg&òeâ efÛe$e ceW
Ùeefo ∠POM = θ nes leLee PM, X- De#e hej uecye nes lees ∆ OMP Skeâ mecekeâesCe ef$eYegpe nesiee~

efpemeceW OM = x leLee PM = y

DeleŠ y
y

OP

PM
====

1
sin

d.kZ

yEc
θ  (ef$eYegpe keâe keâCe& Je=òe FkeâeF& ef$epÙee kesâ yejeyej nw)

Fmeer Øekeâej x
x

OP

OM
====

1
cos

d.kZ

vk/kkj
θ

x

y

OM

PM
===

vk/kkj

yEc
θtan

y

x

PM

OM
===

yEc

vk/kkj
θcot

Y

Y'

XX'
O x M

y

1

P(x,y)

θ
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xOM

OP 1
sec ===

vk/kkj

d.kZ
θ

yPM

OP
ec

1
cos ===

yEc

d.kZ
θ

OÙeeve oW

∠θ∠θ∠θ∠θ kesâ meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâes efyevog P kesâ efveoxMeebkeâ (x, y) kesâ ™he ceW efvekeâeues
peeves leLee efJeueesceleŠ x = cos θθθθ, y = sin θθθθ   nesves kesâ keâejCe ner ef$ekeâesCeefceleerÙe DevegheeleeW keâes
Je=òeerÙe heâueve Yeer keânles nQ~

ØeLece ÛelegLeeËMe ceW θ  kesâ keâesefšhetjkeâ keâesCe (900 - θ) (pees DeJeMÙe ner vÙetvekeâesCe neWies) kesâ ef$ekeâesCeefceleerÙe Devegheele
Yeer GheÙeg&òeâ efÛe$e keâer meneÙelee mes %eele keâj mekeâles nQ~

GheÙeg&òeâ efÛe$e ceW ∠ OPM = 900 - θ

DeleŠ θθ cos
1

)90sin(
0 =====− x

x

OP

OM

d.kZ

yEc

( ) θθ sin
1

90cos 0 =====− y
y

OP

PM

d.kZ

vk/kkj

( ) θθ cot90tan 0 ====−
y

x

PM

OM

vk/kkj

yEc

( ) θθ tan90cot
0 ====−

x

y

OM

PM

yEc

vk/kkj

( ) θθ ec
yPM

OP
cos

1
90sec 0 ====−

vk/kkj

d.kZ

( ) θθ sec
1

90cos
0 ====−

xOM

OP
ec

yEc

d.kZ

efkeâmeer Yeer DebMeceehe kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

heeÕeeËefkeâle efÛe$e keâes OÙeeve mes osefKeS~ efÛe$e ceW Oeveelcekeâ efoMee ceW
ØeejefcYekeâ jsKee OA KeeRÛeer ieÙeer nw peneB mes heefj›eâeceer jsKee Oeveelcekeâ DeLeJee
$e+Ceelcekeâ efoMee ceW heefj›eâceCe keâjleer ngF& efkeâmeer Yeer DebMeceehe keâe keâesCe yevee
jner nw~ ceeve ueerefpeS efkeâ ØeLece, efÉleerÙe, le=leerÙe Deewj ÛelegLe& ÛelegLeeËMe ceW
heefj›eâeceer jsKee ›eâceMe: P

1
, P

2
, P

3
  Deewj P

4
 efmLeefleÙeeW ceW DeJeefmLele nesleer nw~

mhe°le: ØeLece ÛelegLeeËMe ceW heefj›eâeceer jsKee OP (OP
1
 efmLeefle ceW) ØeejefcYekeâ

P

(-x, y)
2

M2

P

(x, y)
1

P

(x,-y)
4

P

(-x, -y)
3

M3 M4

M1

B

B'

A' A

O
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jsKee kesâ meeLe vÙetvekeâesCe yevee jner nw peye efkeâ efÉleerÙe ÛelegLeeËMe ceW Ùen 900 mes yeÌ[e Deewj 1800 mes Úesše keâesCe
yeveeleer nw~ Fmeer Øekeâej le=leerÙe ÛelegLeeËMe ceW Ùen 1800 mes yeÌ[e Deewj 2700 mes Úesše keâesCe yeveeleer nw leLee ÛelegLe& ÛelegLeeËMe
ceW Ùen 2700 mes yeÌ[e Deewj 3600 mes Úesše keâesCe yeveeleer nw~

OÙeeve oerefpeS efkeâ heefj›eâeceer jsKee GheÙeg&òeâ ÛeejeW efmLeefleÙeeW ceW Deeves kesâ hetJe& Oeveelcekeâ DeLeJee $e+Ceelcekeâ efoMeeDeeW
1, 2, 3, ....... Ûekeäkeâj Yeer hetje keâj mekeâleer nw Deewj Fme Øekeâej efkeâmeer Yeer Oeveelcekeâ DeLeJee $e+Ceelcekeâ DebMeceehe keâe
keâesCe Jen yevee mekeâleer nw~ Fve mecemle efmLeefleÙeeW ceW heefj›eâeceer jsKee Éeje yeveeÙes ieÙes efkeâmeer Yeer DebMeceehe kesâ keâesCe kesâ
ef$ekeâesCeefceleerÙe Devegheele "erkeâ Jewmes ner heefjYeeef<ele efkeâÙes peeles nQ pewmes efkeâ efkeâmeer mecekeâesCe ef$eYegpe ceW efkeâmeer vÙetvekeâesCe kesâ
e fu e S  e fk e â Ù e s p e e l e s n Q~  G h e Ù e g&ò e â  e fÛ e $ e  c e W,  P keâer efJeefYeVe efmLeefleÙeeW (P

1 
, P

2 
, P

3 
, P

4
) kesâ efueS ∠ AOP  kesâ ef$ekeâesCeefceleerÙe

Devegheele efvecveJeled heefjYeeef<ele efkeâÙes peeles nQ :

OP

MP
AOP =sin

OP

MO
AOP =cos

MO

PM
AOP =tan

PO

MO
AOP =cot

MO

OP
AOP =sec

MP

OP
AOPec =cos

GheÙeg&òeâ efÛe$e ceW P
1
, P

2
, P

3
  Deewj P

4
 kesâ efveoxMeebkeâeW keâes osKeW~ ØeLece ÛelegLeeËMe ceW P

1
 kesâ efveoxMeebkeâ (x, y) ceW x

Deewj  y (Yegpe Deewj keâesefš) oesveeW Oeveelcekeâ nQ~

Dele: ∠ AOP kesâ meYeer ef$ekeâesCeefceleerÙe Devegheele Oeveelcekeâ neWies~ hegve: efÉleerÙe ÛelegLeeËMe P
2
 kesâ efveoxMeebkeâ

(–x, y) nQ DeLee&led Yegpe $e+Ceelcekeâ leLee keâesefš Oeveelcekeâ nw~ Dele: ∠ AOP (900 mes yeÌ[e leLee 1800 mes Úesše) kesâ
ef$ekeâesCeefceleerÙe DevegheeleeW ceW sine Deewj cosec  kesâ ceeve lees Oeveelcekeâ neWies efkeâvleg Mes<e DevÙe ÛeejeW (cosine, secant,

tangent Deewj cotangent ) ef$ekeâesCeefceleerÙe Devegheele $e+Ceelcekeâ neWies~

hegve: le=leerÙe ÛelegLeeËMe ceW P
3
 kesâ efveoxMeebkeâ (– x,–y) nQ DeLee&led Yegpe Deewj keâesefš oesveeW $e+Ceelcekeâ nQ Dele:

∠ AOP (1800 mes yeÌ[e leLee 2700 mes Úesše) keâe kesâJeue tangent Deewj cotangent Oeveelcekeâ neWies, Mes<e DevÙe
ÛeejeW ef$ekeâesCeefceleerÙe Devegheele $e+Ceelcekeâ neWies~ Fmes hegve: ÛelegLe& ÛelegLeeËMe ceW P

4
 kesâ efveoxMeebkeâ (x, –y) nQ DeLee&le Yegpe

Oeveelcekeâ leLee keâesefš $e+Ceelcekeâ nw Dele: ∠ AOP (2700 mes yeÌ[e leLee 3600 mes Úesše) keâe kesâJeue cosine Deewj
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secant ner Oeveelcekeâ neWies, Mes<e DevÙe ÛeejeW ef$ekeâesCeefceleerÙe Devegheele $e+Ceelcekeâ neWies~ efvecveebefkeâle efÛe$e ceW FvneR
leLÙeeW keâes ØeoefMe&le efkeâÙee ieÙee nw :

B

B'

A' A

sin  +

cos  +
tan  +

cot  +
sec  +
cosec +

O

sin  +

cos  –
tan  –

cot  –
sec  –
cosec +

sin  –
cos  +

tan  –
cot  –
sec  +
cosec –

sin  –
cos  –

tan  +
cot  +
sec  –
cosec –

meb#eshe ceW
A = All positive

S = Only sine (and cosec) positive

T = Only tan (and cot) Positive

C = Only cos (and sec) positive

keâesCe (900 ± θ θ θ θ) kesâ ef$ekeâesCeefceleerÙe Devegheele

peye heefj›eâeceer jsKee efÉleerÙe ÛelegLeeËMe ceW efmLele nesleer nw leye Jen X-

De#e keâer Oeveelcekeâ efoMee kesâ meeLe 900 mes yeÌ[e Deewj 1800 mes Úesše keâesCe
yeveeleer nw~

heeÕe&efÛe$e ceW ∠ POM = θ nw~

ceeve ueerefpeS efkeâ heefj›eâeceer jsKee peye OP'  keâer efmLeefle ceW (efÉleerÙe

B

B'

A' A

S

O

A

T C

Y

Y'

XX'
O x M

y

1

P(x,y)

M'

1

BP'(-y, x)

θ

θ
θ
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ÛelegLeeËMe ceW) hengBÛeleer nw lees Jen X-De#e keâer Oeveelcekeâ efoMee kesâ meeLe keâe (900+ θ)keâe keâesCe yevee jner nw peneB
∠ P'OB = θ =  ∠ POM

P' mes X-De#e hej uebye P'M' KeeRefÛeS~

efyevog P' mes X-De#e hej KeeRÛee ieÙee uecye Y-De#e kesâ meceevlej nesiee~

DeleŠ ∠ OP'M' = Skeâevlej ∠ P'OB = ∠ POM = θ , Deye mecekeâesCe ∆ OM'P' leLee mecekeâesCe ∆OMP

ceW,

∠ OM'P'  = 900 = ∠ OMP

∠ OP'M' = ∠ POM = θ

leLee mebiele Yegpee OP' = OP  (oesveeW Je=òe keâer ef$epÙeeSB nQ)

DeleŠ ∆ OM'P' ≅ ∆ OMP

DeleŠ OM'  =  PM =  y (efvejhes#e ceeve)

leLee P'M'  =  OM  = x

DeleŠ efyevog P' kesâ efveoxMeebkeâ (-y, x)neWies~

DeleŠ θθ cos
1'

''
'sin)90sin(

0 ====∠=+
x

OP

OM

OP

MP
XOP

(OÙeeve oerefpeS efkeâ  mecekeâesCe ∆ OMP Deewj mecekeâesCe ∆ P'M'O meJeeËiemece nQ efpemeceW Yegpee OM =

P'M',  PM = OM')

( ) θθ sin
11'

'
'cos90cos 0 −=







−=
−

==∠=+
yy

OP

OM
XOP

( ) θθ cot
'

''
'tan90tan 0 −=








−=

−
==∠=+

y

x

y

x

OM

MP
XOP

( ) θθ tan
''

'
'cot90cot 0 −=







−=
−

==∠=+
x

y

x

y

MP

OM
XOP

( ) θθ ec
yyOM

OP
XOP cos

11

'

'
'sec90sec 0 −=








−=

−
==∠=+

( ) θθ sec
1

''

'
'cos90cos

0 ===∠=+
xMP

OP
XOPecec

Yeeie - 1



(89)

(1800 – θθθθ) kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

heeÕe&efÛe$e ceW efÉleerÙe ÛelegLeeËMe ceW heefj›eâeceer jsKee keâer
efmLeefle OP' nw peneB ∠ P'OM' = ∠ POM = θ

DeleŠ ∠ XOP' = (1800 - θ )   mhe°leŠ mecekeâesCe
∆ OMP Deewj mecekeâesCe ∆ OM'P' oesveeW ner meJeeËiemece
nQ~ DeleŠ Ùeefo P kesâ efveoxMeebkeâ (x, y ) nQ lees P' kesâ
efveoxMeebkeâ (-x, y) neWies~

DeleŠ

θθ sin
1

''
)180sin( 0 ====− y

y

OP

MP

( ) θθ cos
1

'
180cos 0 −=−=

−
==− x

x

OP

OM

( ) θθ tan
'

''
180tan 0 −=−=

−
==−

x

y

x

y

OM

MP

( ) θθ cot
''

'
180cot 0 −=−=

−
==−

y

x

y

x

MP

OM

( ) θθ sec
11

'

'
180sec 0 −=−=

−
==−

xxOM

OP

( ) θθ ec
yMP

OP
ec cos

1

''

'
180cos 0 ===−

keâesCe (1800 ± θθθθ) kesâ ef$ekeâesCeefceleerÙe Devegheele

heeÕe&efÛe$e ceW heefj›eâeceer jsKee OP keâer efmLeefle OP' nw peneB

∠ P'OM' = ∠ POM = θ

DeleŠ ∠ XOP' = 1800 + θ

mhe°leŠ mecekeâesCe ∆ OMP ≡ mecekeâesCe ∠ OM'P'

DeleŠ Ùeefo P kesâ efveoxMeebkeâ (x, y)nQ lees P' kesâ efveoxMeebkeâ
(-x, -y)neWies~

Deye

θθ sin
1'

''
'sin)180sin(

0 −=−=
−

==∠=+ y
y

OP

MP
XOP

Y

Y'

XX'
O x M

y

P(x,y)

M'

(-x,y)P'

Y

Y'

XX'
O

x M

y

1

P(x,y)

M'

P'
(-x,-y)

θθ

θ
θ
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( ) θθ cos
1'

'
'cos180cos 0 −=−=

−
==∠=+ x

x

OP

OM
XOP

( ) θθ tan
'

''
'tan180tan 0 ==

−
−

==∠=+
x

y

x

y

OM

MP
XOP

( ) θθ cot
''

'
'cot180cot 0 ==

−
−

==∠=+
y

x

y

x

MP

OM
XOP

( ) θθ sec
11

'

'
'sec180sec 0 −=−=

−
==∠=+

xxOM

OP
XOP

( ) θθ ec
yyMP

OP
XOPecec cos

11

''

'
'cos180cos 0 −=−=

−
==∠=+

keâesCe (-θ) θ) θ) θ)  DeLeJee (3600 - θθθθ ) kesâ ef$ekeâesCeefceleerÙe Devegheele

heeÕe& efÛe$e ceW heefj›eâeceer jsKee keâer efmLeefle ΟP'  nw, pees X -De#e kesâ meeLe yeeceeJeleea (clockwise) efoMee ceW
∠ POM kesâ yejeyej ∠ P'OM yevee jner nw~

DeleŠ ∠ P'OX = θ (keäÙeeWefkeâ ∠ POX = θ ceevee ieÙee nw)

mhe°leŠ mecekeâesCe ∆ OMP ≅  mecekeâesCe ∆ OMP'

DeleŠ Ùeefo efyevog P kesâ efveoxMeebkeâ (x, y ) nQ lees P' kesâ
efveoxMeebkeâ (x, -y )neWies~

DeleŠ

 θθ sin
1'

'
'sin)sin( −=−=

−
==∠=− y

y

OP

MP
OXP

( ) θθ cos
1'

'coscos ====∠=− x
x

OP

OM
OXP

( ) θθ tan
'

'tantan −=−=
−

==∠=−
x

y

x

y

OM

MP
OXP

( ) θθ cot
'

'cotcot −=−=
−

==∠=−
y

x

y

x

MP

OM
OXP

( ) θθ sec
1'

'secsec ===∠=−
xOM

OP
OXP

( ) θθ ec
yyMP

OP
OXPecec cos

11

'

'
'coscos −=−=

−
==∠=−

Y

Y'

XX'
O

M

P(x,y)

P'(x,-y)

θ
− θ
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GheÙeg&òeâ keâesCeeW ±θ, (900 ±θ ) Deewj (1800 ±θ)
kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâe yeesOe nes peeves kesâ yeeo 00

mes ueskeâj 3600 lekeâ kesâ efkeâmeer Yeer keâesCe kesâ ef$ekeâesCeefceleerÙe
Devegheele %eele efkeâÙes pee mekeâles nQ~ efkeâvleg 3600 mes yeÌ[s
keâesCe keâe ef$ekeâesCeefceleerÙe Devegheele kewâmes %eele keâjles nQ,
ÛeefueS osKeW Š

heeÕe&efÛe$e ceW heefj›eâeceer jsKee ves Skeâ Ûekeäkeâj hetje
keâjves kesâ yeeo θ kesâ yejeyej Deewj keâesCe yeveeÙee nw, DeLee&led
heefj›eâeceer jsKee OP ves  X-De#e keâer Oeveelcekeâ efoMee kesâ
meeLe kegâue (3600 ± θ) kesâ yejeyej keâesCe yeveeÙee nw~ Fme
Øekeâej JeemleJe ceW keâesCe θ ner yevee~ Fme Øekeâej

θθ sin)360sin( 0 ==+
OP

PM

( ) θθ cos360cos 0 ==+
OP

OM

( ) θθ tan360tan 0 ==+
OM

PM
FlÙeeefo nesles nQ~

DeLee&led 3600 mes Gmekesâ DeLeJee Gmekesâ DeheJelÙe& efpelevee DeefOekeâ keâesCe neslee nw, ef$ekeâesCeefceleerÙe Devegheele Yeer Gmeer
keâesCe keâe hetJe&Jeled %eele keâjles nQ~

pewmes
2

1
45sin)45360sin(405sin 0000 ==+=

( )
2

1
45cos45360cos405cos 0000 ==+=  Deeefo~

efšhheCeer Š Ùeefo keâesCeeW ±±±±θ,θ,θ,θ, (900 ±±±±θ θ θ θ ) Deewj (1800 ±±±±θθθθ)  kesâ kesâJeue ØeLece oes ef$ekeâesCeefceleerÙe Devegheele
keâer mecÙekeâ Øekeâej mes peevekeâejer nes peeÙe DeLee&led Gvekesâ sine Deewj cosine kesâ ceeve %eele neW lees Mes<e

tangent, cotangent, secant Deewj cosecant keâer peevekeâejer efvecveebefkeâle leLÙeeW mes nes peeleer nw Š

θ
θ

θ
θ
θ

θ
sin

cos
cot,

cos

sin
tan ==  Ùee 

θ
θ

tan

1
cot = , 

θ
θ

cos

1
sec =  Deewj 

θ
θ

sin

1
cos =ec

meb#eshe ceW GheÙeg&òeâ meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâes efvecveJeled mebkeâefuele keâj mekeâles nQ :

sin (- θ ) = - sin θ

cos (- θ ) = cos θ

sin (900- θ ) = cos θ

Y

Y'

XX'
O M

P

θ
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cos (900- θ ) =  sin θ

sin (900 + θ ) = cos θ

cos (900 + θ ) = - sin θ

sin (1800 - θ ) = sin θ

cos (1800- θ ) = -cos θ

sin (1800 + θ ) = -sin θ

cos (1800 + θ ) = -cos θ

ncekeâes efJeMes<e keâesCeeW 00, 300, 450, 600, 900 kesâ meYeer ef$ekeâesCeefceleerÙe Devegheele %eele nQ, Deye nce GheÙeg&òeâ met$eeW
keâer meneÙelee mes kegâÚ Deewj efJeefMe° keâesCeeW 1200, 1350, 1500, 1800 kesâ Yeer ef$ekeâesCeefceleerÙe Devegheele %eele keâjWies~

ÙeLeeŠ sin 1200 =  sin (900 + 300 )  = cos 300  = 
2

3

cos 1200 =  cos (900 + 300 )  = - sin 300  = 
2

1
−

GheÙeg&òeâ oesveeW keâes efvecveJeled Yeer %eele keâj mekeâles nQ :

sin 1200 =  sin (1800 - 600 )  = sin 600  = 
2

3

cos 1200 =  cos (1800 - 600 )  = - cos 600  = 
2

1
−

hegveŠ sin 1350 =  sin (900 + 450 )  = cos 450  = 
2

1

cos 1350 =  cos (900 + 450 )  = - sin 450  = 
2

1
−

sin 1500 =  sin (1800 - 300 )  = sin 300  = 
2

1

cos 1500 =  cos (1800 - 300 )  = - cos 300  = 
2

3−

sin 1800 =  sin (1800 + 00 )  = - sin 00  = 0

cos 1800 =  cos (1800 + 00)  = - cos 00  = -1

Jewkeâefuhekeâ efJeefOe

sin 1800 =  sin (1800 - 00 )  =  sin 00  = 0

cos 1800 =  cos (1800 - 00)  = - cos 00  = -1
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efMe#ekeâ Ssmes ner DevÙe efJeMes<e keâesCeeW pewmes 2100, 2250 Deeefo kesâ ef$ekeâesCeefceleerÙe Devegheele Yeer efMe#eeefLe&ÙeeW mes %eele
keâjeÙeW~

efJeefMe° keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâer efvecveebefkeâle meejCeer õ°JÙe nQ Š

kegâÚ GoenjCe ueskeâj GheÙeg&òeâ efJeefMe°keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâe DevegØeÙeesie keâjvee osKeles nQ~

GoenjCe -1 sin 3900 keâe ceeve nw

(i)
2

1
(ii)

2

3 (iii)
2

1
− (iv)

2

3
−

nue : sin 3900 = sin (3600  + 300)

= sin 300

=
2

1
Dele: efJekeâuhe (i) mener nw~

GoenjCe -2 cos A = 
2

1
 ØeeflemLeeefhele keâj efmeæ keâerefpeS efkeâ

ecA
A

A

A

A
cos2

cos1

cos1

cos1

cos1
=

+
−

+
−
+

nue : yeeÙeeB he#e ·
A

A

A

A

cos1

cos1

cos1

cos1

+
−

+
−
+
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·
2

1
1

2

1
1

2

1
1

2

1
1

+

−
+

−

+

·
2

3
2

1

2

1
2

3

+

·
3

1
3

3

2

2

1

1

2

2

3
+=×+×

·
3

133

3

1

1

3 +×
=+

·
3

4

3

13
=

+
..... (1)

efoÙee nw efkeâ cos A = 
2

1

DeleŠ heeÕe&efÛe$e cesb Ùeefo AB = 1

lees AC = 2

Dele: leye CB2 = AC2 - AB2

= (2)2 - (1)2

= 3

Dele: CB = √3

Dele: sin A = 
2

3

Dele: cosec A =  
3

2

Ùee 2 cosec A =  2 × 
3

2

Ùee 2cosec A =  
3

4
...... 2

A

2

B

C

1

θ

√ 3√ 3√ 3√ 3

θ

Yeeie - 1



(95)

(1) leLee (2) mes

ecA
A

A

A

A
cos2

cos1

cos1

cos1

cos1
=

+
−

+
−
+ efmeæ ngDee~

GoenjCe 3-
130sin2

30cos30sin2
02

00

−
keâe ceeve %eele keâerefpeS

efšhheCeer : {sin2300 keâe DeLe& nw (sin 300)2}

nue :
130sin2

30cos30sin2
02

00

−
=

( )
( ) 130sin2

30cos30sin2
20

00

−×

×



















=

=∴

2

3
30cos

2

1
30sin

2

0

=
1

2

1
2

2

3

2

1
2

2

−






×

×






×

=
1

4

1
2

2

3
1

−×

×

= 1

2

2

3

2

1
2

3

×−=
−

= — 3  Gòej

GoenjCe 4- efmeæ keâerefpeS efkeâ

sin 1500 cos1200 + cos 3300 sin 6600 = –1

nue : sin 1500 cos1200 + cos 3300 sin 6600

= sin (1800 - 300) cos (900 + 300)+ cos (3600 - 300) sin (3600 + 3000 )

= sin 300 (-sin 300) + cos 300 sin 3000 {cos (360 - θ) = cosθ)

= - sin 300 . sin 300 + cos 300  sin (3600 - 600) {sin (360 - θ) = sinθ)

= - sin 300 . sin 300 + cos 300  (-sin 600)

= - sin 300 . sin 300 - cos 300 sin 600

= –
2

1
×

2

1

2

3

2

3
×−
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= 
4

3

4

1
−−

= – 1 DeleŠ efmeæ ngDee~

cetuÙeebkeâve

� pÙeeefceleerÙe efJeefOe mes sin 300 keâe ceeve %eele keâerefpeS

� cos3300  keâe ceeve %eele keâerefpeS~

�
θ

θ
2

tan1

tan2

−
 keâe ceeve %eele keâerefpeS peye efkeâ 

2

1
sin =θ

� Ùeefo 
2

1
sin =θ lees efmeæ keâerefpeS efkeâ

(i) 3 sin θ - 4 sin3 θ = 1 { sin3 θ = (sin θ)3}

(ii) 4 cos3 θ - 3 cosθ = 0

� sin 3300  cos 3000 +  cos 3300  sin 3000 keâe ceeve %eele keâerefpeS

� 2sin2 300  tan 600  – 3cos2 600  sec2 300 keâe ceeve %eele keâerefpeS

� efmeæ keâerefpeS 0

0

0

0

30tan1

30tan1

60cos

60sin1

+
−

=
−
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DeOÙeeÙe 7 ef$ekeâesCeefceleerÙe DevegheeleeW keâer TBÛeeF& SJeb otjer
kesâ ØeMveeW kesâ nue ceW mejue DevegØeÙeesie

GösMÙe

� GVeÙeve SJeb DeJeveceve keâesCe keâe yeesOe keâjevee~

� TBÛeeF& SJeb otjer mes mecyeefvOele mecemÙeeDeeW kesâ nue ceW ef$ekeâesCeefceleerÙe DevegheeleeW keâe GheÙeesie keâjvee~

efMe#eCe efyevog

���� GVeÙeve SJeb DeJeveceve keâesCe

���� ef$ekeâesCeefceleerÙe DevegheeleeW keâer meneÙelee mes TBÛeeF& SJeb otjer mes mecyeefvOele ØeMveeW keâe nue

ØemlegleerkeâjCe

GVeÙeve SJeb DeJeveceve keâesCe

efMe#ekeâ GVeÙeve SJeb DeJeveceve keâesCe keâer DeJeOeejCee keâes
mhe° keâjves mes henues efMe#eeefLe&ÙeeW keâes #eweflepe SJeb Âef° jsKeeDeeW
keâes mhe° keâjW~

he=LJeer kesâ #eweflepe leue kesâ meceevlej KeeRÛeer ieÙeer jsKee keâes
#eweflepe jsKee keânles nQ, leLee peye nce efkeâmeer Jemleg kesâ efkeâmeer
efyevog keâes osKeles nQ lees DeeBKe Deewj Jemleg kesâ osKeves Jeeues efyevog
mes neskeâj peeves Jeeueer jsKee keâes Âef° jsKee keânles nQ~ Fme efÛe$e keâes osefKeS Š

mhe° keâjW efkeâ Jemleg hej efmLeefle efkeâmeer efyevog keâes osKeves kesâ efueS Ùeefo #eweflepe jsKee mes Thej osKevee heÌ[s lees Âef°
jsKee leLee #eweflepe jsKee kesâ yeerÛe keâe keâesCe GVeÙeve Ùee GVeleebMe Ùee GVele keâesCe (Angle of elevation) keânueelee nw,
Deewj Ùeefo Jemleg hej efmLele efkeâmeer efyevog keâes osKeves kesâ efueS #eweflepe jsKee mes veerÛes osKevee heÌ[s lees Âef° jsKee leLee #eweflepe
jsKee kesâ yeerÛe keâe keâesCe DeJeveceve keâesCe Ùee DeJeveleebMe Ùee DeJevele keâesCe (Angle of depression) keânueelee nw~
efvecveebefkeâle efÛe$eeW keâes osefKeS Š

Øes#ekeâ DeeBKe

efyevog

Jemleg

#eweflepe jsKee

#eweflepe leue

Yetefce

Âef° 
jsKee
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ef$ekeâesCeefceleerÙe DevegheeleeW keâer meneÙelee mes TBÛeeF& SJeb otjer mes mecyeefvOele ØeMveeW keâe nue Š

Deehe ef$ekeâesCeefceleerÙe Devegheele SJeb keâesCeeW, 00, 300, 450,
600 SJeb 900 kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve heÌ{ Ûegkesâ nQ~ Fvekeâer
meneÙelee mes Deehe TBÛeeF& SJeb otjer mes Deveskeâ mecemÙeeDeeW keâe nue
efvekeâeue mekeâles nQ~

pewmes Š ceeve ueerefpeS efkeâ he=LJeer hej Skeâ meerOes KeÌ[s Je=#e AB  keâer
TBÛeeF& %eele keâjveer nw efpemekeâer Ûeesšer lekeâ hengBÛevee keâef"ve nw~ Fmekesâ
efueS he=LJeer hej Gmekesâ DeeOeej B mes kegâÚ oÒjer (ceevee 10 ceeršj) hej
efmLele efyevog C hej Øes#ekeâ KeÌ[e nw, efpemekeâer TBÛeeF& 1.5 ceeršj nw~
efpemeves efyevog C' mes hesÌ[ kesâ efMeKej A keâe GVeÙeve keâesCe (∠ AC'B')
efkeâmeer keâesCe ceehekeâ Ùeb$e mes ceehe efueÙee~ GheÙeg&òeâ efÛe$e mes mhe° keâjW efkeâ CC' Øes#ekeâ keâer TBÛeeF& nw Deewj C'B' #eweflepe
jsKee nw~ ceeve ueerefpeS ∠ AC'B' keâer ceehe 600 nw~ ef$eYegpe  AB'C' Skeâ mecekeâesCe ef$eYegpe nw~ ∠ AC'B' kesâ efueS
jsKeeKeC[ B'C' DeeOeej leLee jsKee KeC[ AB' uecye nw~ uecye Deewj DeeOeej keâe Devegheele  tan θ neslee nw

mecekeâesCe ∠ AB'C' ceW,

''

'
60tan

0

CB

AB
=

Ùee
10

'
3

AB
=  (B'C' = BC = 10 ceer0 ) ( 360tan 0 =  neslee nw)

Ùee 310' =AB ( 732.13 =  kesâ meefVekeâš neslee nw)

= 10 × 1.732

= 17.32

DeleŠ Je=#e AB keâer TBÛeeF& = AB' + BB'

= (17.32 + 1.5) ceer = 18.82 ceer  ueieYeie

B

B'

C

C'

A

1.5 ceeršj

Âef°
 jsK
ee

1.5 ceeršj

#eweflepe jsKee

10 ceeršj

Øes#ekeâ

GVeÙeve keâesCe

efyevog

#eweflepe jsKee

#eweflepe leue

Âef° 
jsKee

A

B
C

Øes#ekeâ
DeJeveceve keâesCe

efyevog

#eweflepe jsKee

Âef° jsKee

A

B

C
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GoenjCe 1- Skeâ hesÌ[ he=LJeer hej meerOee KeÌ[e nw~ hesÌ[ mes 310  ceeršj keâer otjer hej Yetefce hej efmLele Skeâ efyevog mes hesÌ[
kesâ efMeKej keâe GVeÙeve keâesCe 300 nw~ hesÌ[ keâer TBÛeeF& %eele keâerefpeS~

nue - c e e v e e  e fk e â  h e sÌ[  k e â e r T BÛ e e F & h ceeršj nw~

efÛe$e ceW AB hesÌ[ nw leLee hesÌ[ mes 310  ceeršj otj Yetefce hej efmLele efyevog C nw~

mecekeâesCe ∆ ABC  ceW

BC

AB
=030tan

Ùee
3103

1 h
=

Ùee 3103 =×h

Ùee
3

310
=h

= 10 ceeršj

DeleŠ hesÌ[ keâer TBÛeeF& · 10 ceeršj

GoenjCe 2- Skeâ ØekeâeMe mlecYe keâer TBÛeeF& 60 ceeršj nw Deewj Fmemes mecegõ ceW Skeâ penepe keâes osKee peelee nw, efpemekeâe
DeJeveceve keâesCe 300 nw~ ØekeâeMe mlecYe mes penepe keâer #eweflepe otjer %eele keâerefpeS~

nue - efÛe$e ceW AB ØekeâeMe mlecYe nw Deewj penepe C mLeeve hej nw~

ceevee efkeâ ØekeâeMe mlecYe mes penepe keâer otjer BC

= x ceer

∠ ACB  =  ∠ DAC = 300  (Skeâevlej keâesCe
nw~)

mecekeâesCe ∆ ABC  ceW

BC

AB
=0

30tan

Ùee
x

60

3

1
=

Ùee 360360 =×=x

DeleŠ ØekeâeMe mlecYe mes penepe keâer otjer · 360  ceeršj

BC

A

30  0

h ceeršj

310  ceeršj

BC

A

peue

penepe 30  0

60 ceeršj

30  0
DeJeveÙeve keâesCe

#eweflepe jsKeeD
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B

C

A
60 ceeršj

30  0

60 ceeršj D

E

30  0
F

GoenjCe 3- oes ceerveejeW kesâ yeerÛe keâer #eweflepe otjer 60 ceeršj nw~ Skeâ ceerveej mes otmejer ceerveej keâer Ûeesšer keâer Deesj osKeves
hej DeJeveceve keâesCe 300 nw~ Ùeefo henueer ceerveej keâer TBÛeeF& 150 ceer nes, lees otmejer ceerveej keâer TBÛeeF&
%eele keâerefpeS~

nue - efÛe$e ceW CD henueer ceerveej nw leLee henueer ceerveej keâer TBÛeeF&
150 ceeršj oer nw~

∴ CD = 150

AB otmejer ceerveej nw~

ceevee efkeâ otmejer ceerveej keâer TBÛeeF& h ceeršj nw~

 AB = h

 AB ⊥ BD nw~ FmeefueS ABDE Skeâ DeeÙele nw~

Dele: DE = AB  = h

Deewj CE = CD - DE = 150 - h  ceeršj

hegve: BD leLee AE,  DeeÙele ABDE  keâer meccegKe YegpeeSB nQ~

AE = BD =  60 ceeršj (ceerveejeW kesâ yeerÛe keâer otjer 60
ceeršj oer nw)

∠ CAE  =  DeJeveceve keâesCe ∠ ACF = 300

Dele: mecekeâesCe ∆ AEC  ceW

AE

CE
=0

30tan

Ùee
60

150

3

1 h−
=

Ùee )150(360 h−×=

Ùee h−= 150
3

60

Ùee h−=
××

150
3

3320

Ùee h−= 150320

Ùee 320150 −=h
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= 150 - 20 ×1.732

= 150 - 35.640

= 114.36

Dele: otmejer ceerveej keâer TBÛeeF& · 114.36 ceeršj ueieYeie

GoenjCe 4- Skeâ ner TBÛeeF& kesâ oes cekeâeve Skeâ meÌ[keâ kesâ efpemekeâer ÛeewÌ[eF& 20 ceeršj nw, oesveeW Deesj efmLele nQ~ meÌ[keâ
hej efmLele Skeâ efyevog mes cekeâeveeW kesâ efMeKejeW kesâ GVeÙeve keâesCe ›eâceMeŠ 600 Deewj 300 nQ~ cekeâeveeW keâer
TBÛeeF& Deewj efyevog keâe mLeeve %eele keâerefpeS~

nue - ceevee efkeâ ØelÙeskeâ cekeâeve keâer TBÛeeF& h ceeršj nw~ efÛe$e ceW AB Deewj CD cekeâeve nQ leLee BD meÌ[keâ keâer
ÛeewÌ[eF& nw~ BD Skeâ efyevog P nw~ P mes AB GVeÙeve keâesCe ∠ APB = 600  leLee CD keâe GVeÙeve keâesCe
∠ CPD = 300

ceevee efkeâ  BP = x  ceeršj lees DP

= (20-x) ceer keäÙeeWefkeâ meÌ[keâ keâer
ÛeewÌ[eF& · 20 ceer oer nw~

Dele: mecekeâesCe ∆ ABP  ceW

BP

AB
=060tan ,

  Ùee 
x

h
=3

3xh = .........(1)

Deewj mecekeâesCe ∆ CDP ceW
DP

CD
=030tan Ùee 

x

h

−
=

203

1

Ùee xh −= 203

3

20 x
h

−
= ...........(2)

meceerkeâjCe (1) Je (2) mes 
3

20
3

x
x

−
=

meceerkeâjCe (1) Je (2) mes

Ùee 3x = 20 -x

Ùee 4x = 20

x = 5

20-x ceeršj

h ceeršjh ceeršj

x ceeršj

A

B D

C

P

60  0 30  0
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x  keâe ceeve meceerkeâjCe (1) ceW jKeves hej h = 35

DeleŠ ØelÙeskeâ cekeâeve keâer TBÛeeF& = 35  ceeršj

leLee efyevog, 600 GVeÙeve keâesCe Jeeues cekeâeve mes 5 ceeršj otj nw~

cetuÙeebkeâve

veesš Š ieCevee kesâ efueS 2  · 1.414 leLee 3  · 1.732 ues mekeâles nQ~

1. meceleue Yetefce hej efmLele Skeâ efyevog mes Gmeer leue hej efmLele ceerveej keâer Ûeesšer keâe GVeÙeve keâesCe 300 nw~ Ùeefo
ceerveej mes efyevog keâer #eweflepe otjer 20 ceeršj nw, lees ceerveej keâer TBÛeeF& %eele keâerefpeS~

2. Skeâ efyepeueer keâe KecYee 10 ceeršj TBÛee nw~ KecYes keâes uecyeJeled meerOee jKeves kesâ efueS Skeâ leej keâe Skeâ efmeje
KecYes keâer Ûeesšer mes yeBOee nw Deewj otmeje efmeje Yetefce hej efmLej efkeâÙee ieÙee nw~ Ùeefo leej, KecYes kesâ DeeOeej efyevog
mes neskeâj peeves Jeeueer #eseflepe jsKee kesâ meeLe 450 keâe keâesCe yeveeÙes, lees leej keâer uecyeeF& %eele keâerefpeS~

3. Skeâ cekeâeve keâer efKeÌ[keâer mes Skeâ PeC[s kesâ efMeKej GVeÙeve keâesCe 600 leLee Gmekesâ DeeOeej keâe DeJeveceve keâesCe
300 nw~ Ùeefo cekeâeve mes PeC[s keâer #eweflepe otjer 6 ceeršj nes, lees PeC[s keâer TBÛeeF& %eele keâerefpeS~

4. Skeâ efÛeceveer kesâ DeeOeej keâer Deesj #eweflepe jsKee hej 50 ceeršj Ûeueves hej Gmekesâ efMeKej keâe DeVeÙeve keâesCe 300

mes 450 nes peelee nw~ efÛeceveer keâer TBÛeeF& %eele keâerefpeS~

5. oes veewkeâeSB Skeâ ØekeâeMe mlecYe keâer efJehejerle efoMeeDeeW ceW nQ~ mlecYe kesâ Meer<e& mes, pees 40 ceeršj TBÛee nw,
veewkeâeDeeW kesâ DeJeveceve keâesCe 450 leLee 600 nQ~ veewkeâeDeeW kesâ yeerÛe keâer otjer %eele keâerefpeS~

6. Skeâ KecYes keâer hejÚeFË, Gmekeâer TBÛeeF& kesâ yejeyej nw, lees Gme meceÙe metÙe& keâe GVeÙeve keâesCe nesiee Š
(i) 00 (ii) 300

(iii) 450 (iv) 900

7. Skeâ PeC[s kesâ ueªs kesâ heeo mes 50 ceeršj keâer otjer hej Skeâ efyevog A nw~ Ùeefo
∠ PAB = 600, lees PeC[s keâer TBÛeeF& nw Š

(i) 350  ceeršj (ii) 25 ceeršj

(iii) 60  ceeršj (iv) 250  ceeršj
B

P

A

60  0

50 ceeršj
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FkeâeF& - 3  pÙeeefceefle

DeOÙeeÙe 8 ef$eYegpeeW ceW Demeefcekeâe mecyevOe

GösMÙe

Fme DeOÙeeÙe keâes heÌ{ves kesâ yeeo efMe#eeLeea mecePe mekeWâies :

� ef$eYegpe ceW oes Demeceeve YegpeeDeeW kesâ meccegKe keâesCeeW kesâ mecyevOe keâes~

� ef$eYegpe ceW oes Demeceeve keâesCeeW kesâ meccegKe YegpeeDeeW kesâ mecyevOe keâes~

� ef$eYegpe ceW efkeâvneR oes YegpeeDeeW keâe keâesCe keâe leermejer Yegpee mes mecyevOe keâes~

� efkeâmeer jsKee kesâ yeenj efmLele efkeâmeer efyevog mes Gme jsKee lekeâ KeeRÛes ieÙes jsKeeKeb[eW keâe ueeefcyekeâ jsKeeKeC[ mes
mecyevOe keâes~

efMe#eCe efyevog

���� Ùeefo efkeâmeer ef$eYegpe keâer oes YegpeeSB yejeyej ve neW, lees yeÌ[er Yegpee kesâ meeceves keâe keâesCe yeÌ[e neslee nw~

���� efÙeefo efkeâmeer ef$eYegpe kesâ oes keâesCe Demeceeve neW, lees yeÌ[s keâesCe kesâ meeceves keâer Yegpee yeÌ[er nesleer nw~

���� efkeâmeer ef$eYegpe keâer oes YegpeeDeeW keâe Ùeesieheâue, leermejer Yegpee mes yeÌ[e neslee nw~

���� Skeâ oer ngF& jsKee hej Skeâ efyevog mes pees Fme jsKee hej efmLele veneR nw, [eues ieÙes meYeer jsKeeKeC[eW ceW ueeefcyekeâ
jsKeeKeC[ meyemes Úesše neslee nw~

ØemlegleerkeâjCe

Ùeefo efkeâmeer ef$eYegpe keâer oes YegpeeSB yejeyej ve neW, lees yeÌ[er Yegpee kesâ meeceves keâe keâesCe
yeÌ[e neslee nw :

ef›eâÙeekeâueehe 1

� efJe<ece yeeng ∆ ABC keâer jÛevee keâjW~

� ∆ ABC keâer YegpeeDeeW AB leLee AC hej OÙeeve oW~

� keâewve meer Yegpee uecyeer leLee keâewve meer Yegpee Úesšer nw~

A

CB
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� Yegpee AB keâer uecyeeF& Yegpee AC keâer uecyeeF& mes DeefOekeâ nw DeLee&led Yegpee AB uecyeer leLee Yegpee AC Fmemes
Úesšer nw~

� Yegpee AB leLee Yegpee AC kesâ meeceves efmLele keâesCe keâewve-keâewve mes nW~

� Yegpee AB kesâ meeceves ∠ ACB leLee Yegpee AC kesâ meeceves ∠ ABC efmLele nw~

� ∠ ACB leLee ∠ ABC keâes ceeefheÙes

� keâewve keâesCe yeÌ[e leLee keâewve mee keâesCe Úesše nw~

� ∠ ACB keâe ceeve ∠ ABC kesâ ceeve mes DeefOekeâ nw DeLee&led ∠ ACB > ∠ ABC

� kegâÚ Deewj ef$eYegpe yevee keâj Fme ef›eâÙee keâueehe keâes oesnjeÙee peeÙe

� keäÙee efve<keâ<e& efvekeâuelee nw~

ØelÙeskeâ ef$eYegpe ceW yeÌ[er Yegpee kesâ meeceves keâe keâesCe Úesšer Yegpee kesâ meeceves kesâ keâesCe mes yeÌ[e nw~

Deye Fme leLÙe keâes efvecveJele leke&â Éeje efmeæ keâjvee mhe° keâjW :

efoÙee nw : ⋅∆ PQR ceW,  PR > PQ

efmeæ keâjvee nw

⋅∠ PQR   >  ⋅∠ PRQ

jÛevee : jsKeeKeC[ PR ceW efyevog S Fme Øekeâej ueerefpeS efkeâ
PS = PQ,  leLee efyevog S keâes efyevog Q mes efceuee oerefpeS~

Gheheefòe : ∆ PQS ceW,

⋅∴ PQ = PS  (jÛevee mes)

⋅∴ PQS  > ⋅∠ PSQ ......... (1)

 (meceeve YegpeeDeeW kesâ meeceves kesâ keâesCe nQ~)

hejvleg ⋅∠ PSQ ,  ∆ QRS  keâe yeefn<keâesCe nw~

∴ ⋅∠ PSQ  > ⋅∠ SRQ ........ (2)

meceerkeâjCe (1) Je (2) mes,

⋅∠ PQS > ⋅∠ SRQ

hejvleg ⋅∠ PQR  >  ⋅∠ PQS

∴⋅∠ PQR  > ⋅∠  SRQ

Ùee ⋅∠ PQR   >  ⋅∠ PRQ (keäÙeeWefkeâ ⋅∠ PRQ,  ⋅∠ SRQ  ner nw)

Ùeefo efkeâmeer ef$eYegpe keâes oes keâesCe Demeceeve nes, lees yeÌ[s keâesCe kesâ meeceves keâer Yegpee yeÌ[er nesleer nw :

Q

P

S

R
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ef›eâÙee keâueehe 2

� ∆ PQR yeveeFÙes efpemekesâ meYeer keâesCe Demeceeve neW~

� ∠ PQR leLee ∠ QPR hej OÙeeve oW~

� keâewve mee keâesCe yeÌ[e leLee keâewve mee keâesCe Úesše nw ?

� ∠ PQR yeÌ[e leLee ∠ QPR Úesše nw~

� ∠ PQR kesâ meeceves keâer Yegpee leLee ∠ QPR kesâ meeceves keâer Yegpee
kesâ veece yeleeFÙes~

� ∠ PQR kesâ meeceves keâer Yegpee PR  leLee ∠ QPR kesâ meeceves keâer
Yegpee QR  nw~

� Yegpee PR leLee Yegpee QR keâer uecyeeF& ceeefheÙes~

� Yegpee PR keâer uecyeeF& DeefOekeâ leLee Yegpee QR keâer uecyeeF& keâce nw~
DeLee&led Yegpee PR > Yegpee QR

� kegâÚ Deewj ef$eYegpe yeveekeâj Fme ef›eâÙee keâueehe keâer hegvejeJe=efòe keâer peeÙe~

� keäÙee heefjCeece Øeehle neslee nw ?

ØelÙeskeâ ef$eYegpe ceW yeÌ[s keâesCe kesâ meeceves keâer Yegpee Úesšs keâesCe kesâ meeceves keâer Yegpee mes yeÌ[er nw~

efMe#ekeâ Fme ØecesÙe keâes efvecveJeled leke&â Éeje efmeæ keâjW :

efoÙee nw : ∆ PQR  ceW ∠ Q > ∠ R

efmeæ keâjvee nw : PR  > PQ

Gheheefòe : ∆ PQR ceW PR leLee PQ keâer ceeheeW kesâ mecyevOe
efvecveefueefKele leerve efmLeefleÙeeB mecYeJe nQ, efpeveceW kesâJeue Skeâ ner melÙe
nesieer

(i) PR = PQ

(ii) PR < PQ

Deewj (iii) PR   > PQ

(i) ØeLece efmLeefle :

Ùeefo PR  =  PQ,

lees ∠ Q  =  ∠ R

hejvleg Ùen %eele kesâ efJe™æ nw~

∴ PR   ≠ PQ

R

QP

Q

P

R
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(ii) efÉleerÙe efmLeefle :

Ùeefo PR  <  PQ,

lees  ∠ Q  < ∠ R

hejvleg Ùen Yeer %eele kesâ efJe™æ nw~

Dele: PR  <  PQ  veneR nw~

(iiii) le=leerÙe efmLeefle :

∴ ØeLece Deewj efÉleerÙe oes efmLeefleÙeeB DemelÙe efmeæ keâj Ûegkesâ nQ~

∴ leermejer efmLeefle DeJeMÙe melÙe nesieer

Dele:  PR  >  PQ

efkeâmeer ef$eYegpe keâer oes YegpeeDeeW keâe Ùeesieheâue, leermejer Yegpee mes yeÌ[e neslee nw Š

ef›eâÙee keâueehe 3

� Skeâ ∆ x y z efÛe$eevegmeej yeveeSB

� YegpeeDeeW x y, y z leLee z x keâer uecyeeF& ceeheW

� x y + y z keâe ceeve %eele keâerefpeÙes

� (xy + yz ) Deewj xz ceW keâewve yeÌ[e keâewve Úesše nw~

� (xy + yz) keâe ceehe xz mes DeefOekeâ nw~

DeLee&led (xy + yz) > xz

� Fmeer Øekeâej (yz + zx) keâer leguevee (xy) mes leLee zx + xy keâer leguevee yz mes keâjW

� keäÙee heefjCeece Øeehle neslee nw ?

� (yz + zx) > xy leLee (zx + xy) > yz

� kegâÚ Deewj ef$eYegpe yeveekeâj Fme ef›eâÙee keâueehe keâes oesnjeÙeW

� keäÙee efve<keâ<e& efvekeâuelee nw ?

efkeâmeer ef$eYegpe ceW oes YegpeeDeeW keâe Ùeesie leermejer Yegpee mes yeÌ[e neslee nw~

DeeFÙes Deye Fme ØecesÙe keâes leke&â Éeje efmeæ keâjles nQ :

%eele nw : ∆ PQR

efmeæ keâjvee nw :  PQ + PR  > QR

PQ + QR   > PR

y z

x

Yeeie - 1



(107)

leLee  PR + QR  >  PQ

jÛevee : Yegpee  QP  keâes efyevog S  lekeâ Fme Øekeâej yeÌ{eÙeW efkeâ
PS  =  PR  leLee efyevog S keâes R  mes efceuee oerefpeS

Gheheefòe :  ∆ PRS ceW

∴ PR  =  PS   <(jÛevee mes)

∴ ∠ PRS  =  ∠ PSR  (meceeve YegpeeDeeW kesâ
     meeceves kesâ keâesCe nQ)

∴ ∠ PRS  +  ∠ QRP  >  ∠ PSR

hejvleg ∠ PRS  +  ∠ QRP   =   ∠ QRS

Dele: ∠ QRS  >  ∠ PSR Ùee, ∠ QRS   >  ∠ QSR

Deye ∆ QSR  ceW

∴ ∠ QRS  >  ∠ QSR

∴∠ QS  >  QR (∴ QS  yeÌ[s keâesCe kesâ meeceves keâer Yegpee nw~)

hejvleg QS  =  QP  +  PS  <

Ùee QS  =  QP  + PR ( keäÙeeWefkeâ PS  =  PR)

∴  QP  +  PR  >  QR

Fmeer Øekeâej efmeæ efkeâÙee pee mekeâlee nw efkeâ

PQ  +  QR  >  PR  Deewj  PR  +  QR  >  PQ

Skeâ oer ngF& jsKee hej Skeâ efyevog mes, pees Fme jsKee hej efmLele veneR nw, [eues ieÙes meYeer jsKeeKeC[eW ceW
ueeefcyekeâ jsKeeKeC[ meyemes Úesše neslee nw~

ef›eâÙee keâueehe 4

� jsKee l  KeeRefÛeS

� jsKee l hej efyevog 'P'  mes uecye PQ [eefueS

� efyevog Q kesâ Deefleefjòeâ jsKee hej keâesF& DevÙe efyevog R ueerefpeS~

� PR keâes efceueeFS

� ∆ PQR hej OÙeeve oW

� ∆ PQR keâe ceeve keäÙee nw ?

Q

P

S

R

Q R
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� ∠ PQR = 900

∆ PQR ceW ∠ PQR >∠ PQR

� Yegpee PR >  Yegpe PQ (∆  ceW yeÌ[s keâesCe kesâ meeceves keâer Yegpee Úesšs keâesCe
kesâ meeceves keâer Yegpee mes yeÌ[er nesleer nw)

Fmeer Øekeâej efmeæ keâj mekeâles nQ efkeâ jsKee l hej efmLele R  kesâ Deefleefjòeâ DevÙe efyevogDeeW keâes efceueeves Jeeueer jsKee
Yeer PQ mes yeÌ[er nesieer~

Øeehle efve<keâ<e& nw

oer ngF& jsKee hej Skeâ efyevog mes pees Gme jsKee hej efmLele veneR nw, [eues ieÙes jsKee Keb[eW ceW ueeefcyekeâ
jsKee Keb[ meyemes Úesše neslee nw~

� PQ leLee PR keâer uecyeeF& ceeefheÙes~

� keâewve meer jsKee keâer uecyeeF& DeefOekeâ nw~

� jsKee PR  keâer uecyeeF& uecye PQ mes DeefOekeâ nw DeLee&led PR > PQ

� Fmeer Øekeâej jsKee hej DevÙe keâF& efyevog ueskeâj P mes efceueeFÙes leLee Fvekeâer uecyeeF& %eele keâerefpeÙes~

� keäÙee efve<keâ<e& efvekeâuelee nw ?

oer ngF& jsKee hej Skeâ efyevog mes pees Gme jsKee hej efmLele veneR nw, [eues ieÙes jsKeeKeb[eW ceW ueeefcyekeâ
jsKee Keb[ meyemes Úesše neslee nw~

Deye Fme ØecesÙe keâes leke&â Éeje efmeæ keâjeÙeW :

%eele nw : l  Skeâ oer ngF& jsKee nw~ Fmekesâ yeenj A  keâesF& efyevog nw~ efyevog A  mes jsKee l  hej AM  nw leLee jsKee l
hej M kesâ Deefleefjòeâ N keâesF& efyevog nw~ efyevog N keâes efyevog A
mes efceueeÙee ieÙee nw~

efmeæ keâjvee nw : AM  <  AN

Gheheefòe :  ∆ AMN  ceW

 ∴ ∠ AMN  <mecekeâesCe nw

 ∴∠ ANM  <vÙetvekeâesCe nesiee~ (keäÙeeWefkeâ
∆ kesâ leerveeW Devle:keâesCeeW keâe Ùeesieheâue 2 mecekeâesCe neslee nw~)

Dele: ∠ AMN  >   ∠ ANM

∴  AN  < AM (keäÙeeWefkeâ yeÌ[s keâesCe kesâ meeceves keâer Yegpee yeÌ[er nesleer nw~

∴  AM  <  AN

M

A

N
l
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cetuÙeebkeâve

� oMee&FÙes efkeâ mecekeâesCe ef$eYegpe ceW keâCe& meyemes uecyeer Yegpee nesleer nw~

� ∆ ABC ceW AC  leLee AB jsKee AD keâesCe
BAC keâe meceefÉYeepeve keâjleer nw~ efmeæ keâerefpeÙes~
∠ ADC > ADB

� ∆ PQR keâer YegpeeDeeW PQ leLee PR  keâes ›eâceMeŠ S leLee
T  lekeâ yeÌ{eÙee ieÙee nw Ùeefo ∠ SQR  < QRT lees efmeæ
keâerefpeÙes PR > PQ

A

DB C

T

RQ

P

S
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DeOÙeeÙe 9 efyevog heLe Deewj mebieceve ØecesÙe

GösMÙe

� Fme FkeâeF& kesâ DeOÙeÙeve kesâ he§eele efyevogheLe leLee Gmemes mecyeefvOele ØecesÙe keâes efmeæ keâjves keâer mecePe
efJekeâefmele nes peeÙe~

� mebieceve efyevog leLee Fmemes mecyeefvOele ØecesÙe keâes efmeæ keâj mekesâ~

efMe#eCe efyevog

���� efyevogheLe leLee efyevogheLe %eele keâjves keâer efJeefOe~

���� efoÙes ngÙes oes efyevogDeeW mes meceotjmLe efyevog keâe efyevog heLe~

���� oes ØeefleÛÚsoer jsKeeDeeW mes meceotjmLe efyevog keâe efyevog heLe~

���� ef$eYegpe kesâ leerveeW DebleŠ keâesCeeW kesâ meceefÉYeepekeâ mebieeceer nesles nQ~

���� ef$eYegpe keâer YegpeeDeeW kesâ uecye meceefÉYeepekeâ mebieeceer nesles nQ~

���� ef$eYegpe kesâ Meer<eeX mes meccegKe YegpeeDeeW hej [eues ieÙes uecye mebieeceer nesles nQ~

���� ef$eYegpe keâer ceefOÙekeâeÙeW mebieeceer nesles nQ~

mejue efve™heCe

ef›eâÙee keâueehe 1

� [^eFbie yees[& hej mehesâo keâeiepe efheve mes peÌ[W~

� keâeiepe kesâ efkeâmeer efyevog P hej Skeâ Deeueefheve ieeÌ[W

� Deeueefheve mes Skeâ heleuee Oeeiee yeeBOeW~

� Oeeies kesâ otmejs efmejs Q mes Skeâ heWefmeue yeeBOe keâj efheve ÛeejeW Deewj Iegceekeâj
keâeiepe hej hesefvmeue mes efyevog Debefkeâle keâjW~

� efheve mes meYeer efyevogDeeW keâer otjer efkeâleveer nesieer ?

� efheve mes meYeer efyevogDeeW keâer otjer Oeeies kesâ uecyeeF& kesâ yejeyej nesieer~

� Fve efyevogDeeW keâes efceueeJeW

Oeeiee
Q P
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� keäÙee osKeles nQ ?

� meYeer efyevog Skeâ Je=òeekeâej heLe hej efmLele nQ~

� Fme ef›eâÙee keâueehe mes keäÙee efve<keâ<e& efvekeâuelee nw~

 efkeâmeer leue ceW Skeâ efveÙele efyevog P  mes meowJe meceeve otjer hejefmLele efyevog keâe heLe Je=òeekeâej neslee
nw~ DeLee&led efkeâmeer efveÙele efyevog mes meceeve otjer hej efmLele efyevog keâe efyevogheLe Je=òe nesiee~

ef›eâÙee keâueehe 2

� Skeâ jsKee l  KeeRÛes

� jsKee kesâ oesveeW Deesj meceeve otjer (2 mesceer) hej hesefvmeue mes mesš mkeäJeeÙej keâer meneÙelee mes kegâÚ efyevog Debefkeâle
keâjW~

� Fve efyevogDeeW keâes efceueeJeW

� Fve efyevogDeeW keâes efceueeves Jeeueer jsKeeÙeW m leLee n nQ~

� jsKeeÙeW m leLee n jsKee l kesâ meceevlej nQ~

� Fme ef›eâÙee keâueehe mes keäÙee efve<keâ<e& efvekeâuelee nw ?

� efkeâmeer jsKee mes Skeâ Deesj meceeve otjer hej efmLele efyevogDeeW
keâe efyevog heLe oer ieÙeer jsKee kesâ meceevlej Skeâ jsKee nesieer~

efyevogheLe Ssmes meYeer efyevogDeeW keâe heLe nw pees efkeâmeer oer ngF& Mele& kesâ DeeOeerve ieefle keâjW Deewj efoÙes ngÙes
Mele& keâe heeueve keâjves Jeeues mecemle efyevog Gme mecegÛÛeÙe kesâ DeJeÙeJe neWies~

DeLeJee

efkeâmeer efoÙes ieÙes ØeefleyevOe Ùee ØeefleyevOeeW kesâ Devegmeej ieefle keâjles ngS efkeâmeer efyevog Éeje efveefce&le
Je›eâheLe efyevog keâe efyevog heLe keânueelee nw~

owefvekeâ peerJeve mes kegâÚ GoenjCe ueskeâj efyevogheLe mes mecyeefvOele kegâÚ ØeMve hetÚs peeÙeB leLee Úe$eeW mes Gvekeâe Gòej
Øeehle keâjves keâe ØeÙeeme efkeâÙee peeÙe~

ØeMve 1 - ÛeKeea Jeeues Petues ceW Petueles ngÙes yeeuekeâ keâe efyevogheLe keäÙee nesiee ? leke&â meefnle Gòej oW~

     2. - Ûeueleer ngF& yewueieeÌ[er kesâ oesveeW heefnÙeeW kesâvoÇeW keâe efyevog heLe keäÙee nesiee Deewj keäÙeeW ?

� efoÙes ngÙes oes efyevogDeeW mes meceotjmLe efyevog keâe efyevogheLe~

� P Deewj Q oes efyevog efoÙes ieÙes nQ~

� efyevog S keâe efyevog heLe %eele keâjvee Ùeefo efyevog S, P leLee Q mes meceeve otjer hej nw~

2cm

2 cm

m

n

l l
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� PQ keâes efceueeS

� PQ keâe ceOÙe efyevog R Fme Øekeâej keâe efyevog nw efkeâ

PR = QR

� DeleŠ efyevog R efyevogheLe hej efmLele nw~

� ceevee R kesâ Deefleefjòeâ DevÙe efyevog S Ssmee nw efkeâ PS = QS

� SR keâes efceueeÙee

� ∆ PSR leLee ∆ QSR ceW

PS = QS (efoÙee nw)

PR = QR

SR  GYeÙeefve‰ nw~

∆ PSR ≅ ∆ QSR

∠ SRP = ∠ SRQ

∠ SRP + ∠ SRQ = 1800

∠ SRP + ∠ SRP = 1800 (∠ SRP = ∠ SRQ)

∠ 2SRP = 1800

∠ SRP = 
2

1800

 = 900

DeleŠ SR jsKee Kbe[ PQ keâe uecye meceefÉYeepekeâ nw~

� jsKee SR hej Skeâ efyevog M efueÙee~

� PM leLee QM keâes efceueeÙee

� ∆ MPR leLee MQR ceW

PR = QR (efoÙee nw)

∠ MRP = ∠ MRQ = 900  (efmeæ keâj Ûegkesâ nQ)

MR GYeÙe efve‰ nw~

∆ MPR ≅ ∆ MQR

MP = MQ

jsKeeKeC[ PQ kesâ uecyeeOe&keâ SR hej efmefele efyevog P  leLee Q mes meceeve otjer hej nQ~

S

QP
R

M
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DeleŠ Gme efyevog keâe efyevog heLe pees efoÙes ngÙes efyevogDeeW mes meceotjmLe neW, Fve oesveeW efyevogDeeW keâes
efceueeves Jeeueer jsKee Keb[ keâe uecye meceefÉYeepekeâ neslee nw~

oes ØeefleÛÚsoer jsKeeDeeW mes meceotjmLe efyevog keâe efyevog heLe

� PQ leLee RT oes ØeefleÛÚsoer jsKeeÙeW nQ~

� Fvekeâe ØeefleÛÚso efyevog O nw~

� ØeefleÛÚsoer jsKeeÙeW ∠ QOT, ∠ ROP,  ∠ POT   leLee ∠ ROQ yeveeleer nQ~

� S Skeâ Ssmee efyevog nw peneB mes jsKeeDeeW PQ Deewj RT hej [eues ieÙes uecye SN leLee SM  meceeve uecyeeF&
kesâ nQ~

DeLee&led SN = SM

� OS keâes efceueeÙee

� ∆ OMS leLee ∆ ONS mes

SM = SN (efoÙee ieÙee nw)

∠ SMO = ∠ SNO  = 900

OS GYeÙeefve‰ nQ~

∆ OMS  ≅  ∆ ONS

DeleŠ ∠ MOS = ∠ NOS

DeLee&led efyevog S, ∠ MON  kesâ Deæ&keâ hej efmLele nw~

� OS  jsKee keâes O kesâ oesveeW Deesj yeÌ{eÙee lees jsKee XOX' Øeehle nesleer nw~
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� jsKee XOX' hej Skeâ DevÙe efyevog S'  efueÙee

� S'  mes jsKee TR  hej uecye S'M'  leLee   jsKee PQ  hej uecye S'N'  [euee

∆ OS'M'  leLee ∆ OS'N'  mes

∠ N'OS' = M'OS' (∠ MOS = ∠ M'OS'

∠ S'N'O = ∠ S'M' O = 90  ∠ NOS = ∠ N'OS' )

� Yegpee OS'  GYeÙeefve‰ nw~

∆ OS'M'  ≅  OS'N'

� DeleŠ Yegpee S'M'  = S'N'

� DeleŠ ∠ QOT leLee ∠ ROP keâe meceefÉYeepekeâ XOX'  ØeefleÛÚsoer jsKeeDeeW mes meceeve otjer hej nQ~

� Fmeer Øekeâej efmeæ keâj mekeâles nQ efkeâ ∠ POT  leLee ∠ ROP  keâer meceefÉYeepekeâ jsKee YOY'  ØeefleÛÚsoer
jsKeeDeeW PQ leLee RT mes meceotjmLe nw~

oes ØeefleÛÚsoer jsKeeDeeW mes meceotjmLe efyevog keâe efyevog heLe Fve jsKeeDeeW mes yeves keâesCeeW keâes meceefÉYeeefpele
keâjves Jeeuee jsKee Ùegice neslee nw~

mebieeceer efyevogheLe

� oes mes DeefOekeâ efyevog heLe mebieeceer keânueeles
nQ Ùeefo Gve meYeer mes mecyeefvOele Skeâ
meJe&efve‰ efyevog efJeÅeceeve nes~

� GheÙeg&òeâ efÛe$e ceW efyevog O jsKeeDeeW l, m
leLee n  leerveeW hej efmLele nw~ DeleŠ
jsKeeÙeW l, m leLee n  mebieeceer nQ~

ef$eYegpe kesâ leerveeW DebleŠ keâesCeeW keâer meceefÉYeepekeâ jsKeeÙeW

� efoÙee nw ∆ ABC

� ∠ B leLee ∠ C keâer meceefÉYeepekeâ jsKeeÙeW BO leLee CO efyevog O hej efceueleer nQ~
� efyevog O mes BC hej OM, CA  hej uecye ON leLee AB hej uecye OR [euee

n

m

l

O
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� ∆ OMB leLee ∆ ORB

ceW ∠ OBR = ∠ OBM (efoÙee ieÙee nw)
∠ OMB  = ∠ ORB (jÛevee mes)
OB GYeÙeefve‰ nw~

� ∆ OBM ≅  ∆ OBR

� DeleŠ OM = OR

� Fmeer Øekeâej ∆ OMC Deewj ∆ ONC keâes ueskeâj
efmeæ keâj mekeâles nQ efkeâ OM = ON

OM = OR

OR = ON

� OA keâes efceueeÙee
� ∆ ONA leLee ∆ ORA mes

∠ ONA = ∠ ORA (900)

ON = OR (efmeæ keâj Ûegkesâ nQ)
OA GYeÙeefve‰ nw
∠ OAN = ∠ OAR

� keäÙee efve<keâ<e& efvekeâuelee nw ?

efkeâmeer ef$eYegpe kesâ leerveeW DebleŠkeâesCeeW keâer meceefÉYeepekeâ jsKeeÙeW mebieeceer nesleer nQ~

efJeMes<e Š

� ef$eYegpe kesâ DebleŠ keâesCeeW keâer meceefÉYeepekeâ jsKeeDeeW keâe
mebieceve efyevog ‘‘DevleŠ kesâvõ’’ (Incentre) keânueelee nw~

ef$eYegpe keâer ceefOÙekeâeÙeW

� efoÙee nw ⋅∆ ABC

� ceefOÙekeâeÙeW BM leLee CN efyevog O hej efceueleer nQ~

� AOR keâes S lekeâ Fme Øekeâej yeÌ{eÙee efkeâ AO = OS

� BS leLee CS keâes efceueeÙee

� ∆ ABS ceW AB keâe ceOÙe efyevog N leLee AS keâe ceOÙe efyevog O nw~

� ON || BS (ef$eYegpe keâer oes YegpeeDeeW kesâ ceOÙe efyevogDeeW keâes
efceueeves Jeeueer jsKee leermejer Yegpee kesâ meceevlej
Deewj DeeOeer nesleer nQ~
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� Ùee OC || BS

� Fme Øekeâej ∆ ASC ceW

OM || SC

� Ùee OB || SC

�  OBSC ceW OB || SC leLee OC || BS (efmeæ keâj Ûegkesâ nQ)

� DeleŠ OBSC Skeâ meceevlej ÛelegYeg&pe nw

� meeceevlej ÛelegYeg&pe OBSC kesâ efJekeâCe& Skeâ otmejs mes efyevog R hej keâeš jns nQ~

� efyevog R, BC keâe ceOÙe efyevog ngDee~

� AR, BC keâer ceefOÙekeâe nw pees efyevog O mes iegpej jner nw~

� Fme Øekeâej ∆ ABC keâer leerveeW ceefOÙekeâeÙeW AR, BM leLee CN efyevog O hej efceue jner nQ, DeLee&led mebieeceer nQ~

� efyevog O ceefOÙekeâe AR hej efmLele nw

� OA = OS (jÛevee mes)
OA= OR + SR

� efkeâvleg SR = OR  (meceevlej ÛelegYeg&pe kesâ efJekeâeCe& Skeâ otmejs keâes meceefÉYeeefpele keâjles nQ~
OA = OR + OR = 2OR

� DeleŠ OA : OR = 2 : 1

� Fmeer Øekeâej BO : OM = 2 : 1 leLee CO ; ON = 2 : 1

Fmemes efmeæ ngDee efkeâ ef$eYegpe keâer ceefOÙekeâeÙeW mebieeceer nesleer nQ leLee Skeâ otmejs keâes 2Š1 kesâ Devegheele
ceW keâešleer nQ~

cetuÙeebkeâve

� Ùeefo efkeâmeer ef$eYegpe keâer oes ceefOÙekeâeÙeW yejeyej neW, lees efmeæ keâerefpeÙes efkeâ Jen meceefÉYeepekeâ ef$eYegpe nw~

� efmeæ keâerefpeÙes efkeâ ef$eYegpe kesâ leerve Meer<e& uecyeeW keâe #es$eheâue, Gmekeâer leerveeW YegpeeDeeW kesâ Ùeesieheâue mes keâce
neslee nw~

� ∆ ABC ceW O Fmekesâ DeYÙeblej ceW keâesF& efyevog nw, efmeæ keâerefpeÙes efkeâ OA +OB + OC > 
2

1
 (AB + BC+ CA)

� efmeæ keâerefpeÙes efkeâ ∆  keâer oes ceefOÙekeâeDeeW keâe Ùeesieheâue leermejer ceefOÙekeâe mes DeefOekeâ neslee nw~

� Skeâ ∆  keâer ceefOÙekeâeÙeW yejeyej nQ~ efmeæ keâerefpeÙes efkeâ ∆  meceyeeng ef$eYegpe nw~
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DeOÙeeÙe 10 meceevlej ÛelegYeg&pe

GösMÙe

meceevlej ÛelegYeg&pe kesâ efvecveebefkeâle ØeiegCeeW keâe yeesOe keâjevee

� meceevlej ÛelegYeg&pe keâer meccegKe YegpeeSB yejeyej nesleer nQ, keâe %eeve keâjevee~

� meceevlej ÛelegYeg&pe kesâ meccegKe keâesCe yejeyej nesles nQ, mes heefjefÛele keâjevee~

� meceevlej ÛelegYeg&pe kesâ efJekeâCe& hejmhej meceefÉYeeefpele keâjles nQ keâe %eeve keâjevee~

� Skeâ ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw, Ùeefo Fmekeâer meccegKe YegpeeSB hejmhej yejeyej neW, keâe %eeve keâjevee~

� Skeâ ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw, Ùeefo Fmekesâ meccegKe keâesCe hejmhej yejeyej nes, keâe %eeve keâjevee~

� Ùeefo efkeâmeer ÛelegYeg&pe kesâ efJekeâCe& hejmhej meceefÉYeeefpele keâjles neW, lees Jen meceevlej ÛelegYeg&pe neslee nw, keâe
%eeve keâjevee~

� ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw Ùeefo Fmekeâer meccegKe YegpeeDeeW keâe Ùegice hejmhej yejeyej SJeb meceevlej
neW, keâe %eeve keâjevee~

� efkeâmeer efJeMes<e meceevlej ÛelegYeg&pe (DeeÙele, Jeie&, meceÛelegYeg&pe) kesâ iegCeeW keâe yeesOe keâjevee~

efMe#eCe efyevog

���� meceevlej ÛelegYeg&pe keâer meccegKe, YegpeeSB yejeyej nesleer nQ~

efJeueesceleŠ

Skeâ ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw Ùeefo Fmekeâer meccegKe YegpeeSB hejmhej yejeyej neW~

���� meceevlej ÛelegYeg&pe kesâ meccegKe keâesCe yejeyej nesles nQ~

efJeueesceleŠ

Skeâ ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw Ùeefo Gmekesâ meccegKe keâesCe hejmhej yejeyej neW~

���� meceevlej ÛelegYeg&pe kesâ efJekeâCe& hejmhej meceefÉYeeefpele keâjles nQ~

efJeueesceleŠ

Ùeefo efkeâmeer ÛelegYeg&pe kesâ efJekeâCe& hejmhej meceefÉYeeefpele keâjles neW lees Jen meceevlej ÛelegYeg&pe neslee nw~
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���� ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw, Ùeefo Fmekeâer meccegKe YegpeeDeeW keâe Skeâ Ùegice hejmhej yejeyej SJeb meceevlej
neW~

���� DeeÙele kesâ efJekeâCe& meceeve uecyeeF& kesâ nesles nQ~

efJeueesceleŠ

Ùeefo meceevlej ÛelegYeg&pe kesâ efJekeâCe& yejeyej neW lees Jen Skeâ DeeÙele neslee nw~

���� meceÛelegYeg&pe kesâ efJekeâCe& hejmhej uecye nesles nQ~

efJeueesceleŠ

Ùeefo meceevlej ÛelegYeg&pe kesâ efJekeâCe& hejmhej uecye neW lees Jen Skeâ meceÛelegYeg&pe neslee nw~

���� Jeie& kesâ efJekeâCe& meceeve uecyeeF& kesâ Deewj hejmhej uecye nesles nQ~

efJeueesceleŠ

Ùeefo Skeâ meceevlej ÛelegYeg&pe kesâ efJekeâCe& meceeve uecyeeF& kesâ Deewj hejmhej uecye neW lees Jen Jeie& neslee nw~

���� ef$eYegpe keâer oes YegpeeDeeW kesâ ceOÙe efyevogDeeW keâes efceueeves Jeeuee jsKeeKeC[ leermejer Yegpee kesâ meceevlej Deewj uecyeeF&
ceW Gmekeâe DeeOee nesleer nQ~

���� ef$eYegpe keâer Skeâ Yegpee keâer ceOÙe efyevog mes Skeâ DevÙe Yegpee kesâ meceevlej KeeRÛeer ieÙeer jsKee leermejer Yegpee keâes
Gmekesâ ceOÙe efyevog hej ØeefleÛÚsefole keâjleer nQ~

���� Ùeefo leerve Ùee leerve mes DeefOekeâ meceevlej jsKeeÙeW neW Deewj Gvekesâ Éeje Skeâ leerÙe&keâ jsKee hej yeveeÙes ieÙes DevleŠ
KeC[ yejeyej neW, lees efkeâmeer DevÙe leerÙe&keâ jsKee hej Gmekesâ Éeje yeveeÙes ieÙes DevleŠ KeC[ Yeer yejeyej neWies~

ØemlegleerkeâjCe

efMe#ekeâ efMe#eeefLe&ÙeeW keâe OÙeeve Fme Deesj Deeke=â° keâjeÙeW efkeâ Jes ÛelegYeg&pe, ÛelegYeg&pe keâer meccegKe YegpeeSB, ÛelegYeg&pe keâer
mebueive YegpeeSB, ÛelegYeg&pe kesâ meccegKe keâesCe, ÛelegYeg&pe kesâ mebueive keâesCe, ÛelegYeg&pe kesâ Øekeâej (DeeÙele, Jeie&,meceevlej ÛelegYeg&pe,
meceÛelegYeg&pe, meceuecye ÛelegYeg&pe, helebie) kesâ yeejs ceW DeOÙeÙeve keâj Ûegkesâ nQ~ efMe#ekeâ efMe#eeefLe&ÙeeW keâes yeleeÙeW efkeâ Jen ÛelegYeg&pe
efpemekeâer meccegKe YegpeeSB meceevlej nesleer nQ, meceevlej ÛelegYeg&pe keânueelee nw~

meceevlej ÛelegYeg&pe keâer meccegKe YegpeeSB yejeyej nesleer nQ

efMe#ekeâ efMe#eeefLe&ÙeeW mes Skeâ meceevlej ÛelegYeg&pe yeveeJeeÙeW, osKeW efkeâ keäÙee
meceevlej ÛelegYeg&pe keâer meccegKe YegpeeSB yejeyej nQ ?

Fmes efvecve ØecesÙe mes mhe° keâjW -

ØecesÙe 1

efkeâmeer meceevlej ÛelegYeg&pe keâer meccegKe YegpeeSB yejeyej nesleer nQ~

D C

BA
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%eele nw - meceevlej ÛelegYeg&pe  ABCD

efmeæ keâjvee nw - AB = CD Deewj   AD = BC

jÛevee - AC keâes efceueeÙeW

Gheheefòe - ∆ ABC leLee ∆ ADC ceW

∴ ∠ CAB = ∠ ACD (keäÙeeW ?)

∴ ∠ ACB = ∠ DAC (keäÙeeW ?)

∴ CA = CA

∴ ∆ ABC ≅  ∆ ADC (keäÙeeW ?)

AB = CD  Deewj AD = BC

DeleŠ efkeâmeer meceevlej ÛelegYeg&pe keâer meccegKe YegpeeSB yejeyej nesleer nQ~ efMe#ekeâ GheÙeg&òeâ ØecesÙe keâer meneÙelee mes efvecve
ØecesÙe Yeer efmeæ keâjW -

Skeâ ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw Ùeefo Fmekeâer meccegKe YegpeeSB hejmhej yejeyej neW~

meceevlej ÛelegYeg&pe kesâ efJekeâCe& hejmhej meceefÉYeeefpele keâjles nQ~

Ùeefo efkeâmeer ÛelegYeg&pe kesâ efJekeâCe& hejmhej meceefÉYeeefpele keâjles neW lees Jen meceevlej ÛelegYeg&pe neslee nw~

meceeve meccegKe keâesCe Jeeuee ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw

efMe#ekeâ-efMe#eeefLe&ÙeeW mes Skeâ meceevlej ÛelegYeg&pe yeveeves keâes keânW -

osKeW efkeâ keäÙee meceevlej ÛelegYeg&pe kesâ meccegKe keâesCe yejeyej nQ ? Fmes efvecve ØecesÙe mes mhe° keâjW -

ØecesÙe 2

‘‘Skeâ ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw, Ùeefo Gmekesâ meccegKe keâesCe hejmhej yejeyej neW’’

efoÙee nw - meceevlej ÛelegYeg&pe ABCD ceW ∠ A = ∠ C leLee ∠ B = ∠ D

efmeæ keâjvee nw - ÛelegYeg&pe ABCD Skeâ meceevlej ÛelegYeg&pe nw~

Gheefòe - ÛelegYeg&pe ABCD  ceW

∠ A = ∠ C  (keäÙeeW ?) ............1

∠ B = ∠ D  (dkeäÙees ?) ............2

meceerkeâjCe (1) leLee meceerkeâjCe (2) keâes peesÌ[ves hej,

∠ A + ∠ B = ∠ C + ∠ D

hejvleg ∠ A + ∠ B + ∠ C + ∠ D = 3600

∠ A + ∠ B = ∠ C + ∠ D = 1800

CD

BA
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jsKeeDeeW AD leLee BC keâes AB keâešleer nw leLee Fmekesâ Skeâ neR Deesj kesâ DevleŠkeâesCeeW keâe Ùeesie

∠ A + ∠ B = 1800

AD || BC

Fmeer Øekeâej ∠ C + ∠ D = 1800

 AB || DC

DeleŠ ÛelegYeg&pe ABCD Skeâ meceevlej ÛelegYeg&pe nw~

efMe#ekeâ efvecve ØecesÙe Yeer efmeæ keâjW -

‘‘meceevlej ÛelegYeg&pe kesâ meccegKe keâesCe yejeyej nesles nQ’’

‘‘Skeâ ÛelegYeg&pe meceevlej ÛelegYeg&pe neslee nw Ùeefo Gmekeâer meccegKe YegpeeDeeW keâe Skeâ Ùegice hejmhej yejeyej
Deewj meceevlej nes~’’

efšhheCeer Š efMe#ekeâ efMe#eeefLe&ÙeeW keâes OÙeeve efoueeÙeW efkeâ efkeâmeer meceevlej ÛelegYeg&pe ceW Skeâ keâesCe mecekeâesCe neW lees Mes<e
keâesCe Yeer mecekeâesCe nesles nQ (keäÙeeW ?) efkeâmeer meceevlej ÛelegYeg&pe ceW Skeâ keâesCe mecekeâesCe nes lees Jen DeeÙele neslee nw~

efkeâmeer DeeÙele kesâ efJekeâCe& meceeve uecyeeF& kesâ nesles nQ

efMe#ekeâ efMe#eeefLe&ÙeeW mes Skeâ DeeÙele yeveJeeÙeW~ osKes efkeâ keäÙee DeeÙele kesâ efJekeâCe& meceeve uecyeeF& kesâ nQ ?

Fmes efvecve ØecesÙe mes mhe° keâjW -

ØecesÙe - 3

efkeâmeer DeeÙele kesâ efJekeâCe& meceeve uecyeeF& kesâ nesles nQ

%eele nw - DeeÙele ABCD efpemekesâ efJekeâCe& AC leLee BD  nQ

efmeæ keâjvee nw - efJekeâCe& AC · efJekeâCe& BD

Gheheefòe - ABCD  Skeâ DeeÙele nw

∠ A = ∠ B  = ∠ C  = ∠ D = 900  (keäÙeeW ?)

∆ BAD  leLee ∆ ABC  ceW

∴ AD = BC (keäÙeeW ?)

∴ AB = AB (keäÙeeW ?)

∴ ∠ DAB = ∠ ABC (keäÙeeW ?)

∴ ∆ BAD  ≅ ABC

AC = BD (meJeeËiemece ef$eYegpeeW kesâ mebiele Yeeie)
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DeleŠ efkeâmeer DeeÙele kesâ efJekeâCe& meceeve uecyeeF& kesâ nesles nQ~

efMe#ekeâ efvecve ØecesÙe Yeer efmeæ keâjW~

Ùeefo efkeâmeer meceevlej ÛelegYeg&pe kesâ efJekeâCe& yejeyej neW lees Ùen DeeÙele nw~

meceÛelegYeg&pe kesâ efJekeâCe& hejmhej uecye nesles nQ~

Ùeefo efkeâmeer meceevlej ÛelegYeg&pe kesâ efJekeâCe& hejmhej uecyeJeled neW, lees Jen meceÛelegYeg&pe neslee nw~

Jeie& kesâ efJekeâCe& meceeve uecyeeF& kesâ Deewj hejmhej uecye nesles nQ~

OÙeeve oerefpeS efkeâ Jeie& Skeâ DeeÙele meeLe ner meeLe Skeâ meceÛelegYeg& neslee nw leLee Jeie& kesâJeue Skeâ Ssmee ÛelegYeg&pe nw
pees meceÛelegYeg&pe nw~

Ùeefo Skeâ meceevlej ÛelegYeg&pe kesâ efJekeâCe& meceeve uecyeeF& kesâ Deewj hejmhej uecye neW lees Jen Jeie& neslee nw~

efMe#ekeâ efMe#eeefLe&ÙeeW mes Skeâ ef$eYegpe yeveJeeÙeW leLee ef$eYegpe keâer efkeâvneR oes YegpeeDeeW kesâ ceOÙe efyevogDeeW keâes efceueeves keâes
keânW~ osKeW efkeâ ceOÙe efyevog keâes efceueeves Jeeueer jsKee leermejer Yegpee kesâ meceevle nw Ùee veneR~ Fve YegpeeDeeW ceW keäÙee Devegheele
nw ?

Fmes efvecve ØecesÙe mes mhe° keâjW -

ØecesÙe -4

‘‘efkeâmeer ef$eYegpe keâer oes YegpeeDeeW kesâ ceOÙe efyevogDeeW keâes efceueeves Jeeuee jsKee KeC[, leermejer Yegpee kesâ
meceevlej Deewj uecyeeF& ceW Gmekeâe DeeOee neslee nw~

%eele nw - ∆ ABC ceW AB leLee AC kesâ ceOÙe efyevog D Deewj E nw~ FvnW efceueeves Jeeuee jsKeeKeC[ DE  nw~

efmeæ keâjvee nw - DE || BC  leLee DE = 
2

1
BC

jÛevee - jsKeeKeC[ DE  keâes efyevog F lekeâ Fme Øekeâej yeÌ{eÙeW efkeâ
DE = EF  | FC efceueeÙeW~

Gheheefòe - ∆ AED leLee ∆ CEF  ceW

AE = EC  (keäÙeeW ?)

ED = EF (keäÙeeW ?)

∠ AED = ∠ CEF  (keäÙeeW ?)

∴ ∆ AED ≅  ∆ CEF

AD = FC = BD

leLee ∠ DAE = ∠ ECF

   ∴ AD  ||  FC

C
B

D

A

F
E
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∴ efyevog  A, D, B Skeâ ner jsKee hej efmLele nw

∴ DB || FC leLee DB = FC

∴ ÛelegYeg&pe DBCF Skeâ meceevlej ÛelegYeg&pe nw~

∴ DF = BC (keäÙeeW)

∴ DE = EF

∴ DE = 
2

1
 BC

DeleŠ efkeâmeer ef$eYegpe keâer oes YegpeeDeeW kesâ ceOÙe efyevogDeeW keâes efceueeves Jeeuee jsKeeKeC[, leermejer Yegpee kesâ meceevlej
Deewj uecyeeF& ceW Gmekeâe DeeOee neslee nw~

Ghejesòeâ ØecesÙe keâe efJeueesce DeLee&led efvecve ØecesÙe Yeer efmeæ keâjW~

‘‘efkeâmeer ef$eYegpe keâer Skeâ Yegpee kesâ ceOÙe efyevog mes Skeâ DevÙe Yegpee kesâ meceevlej KeeRÛeer ieÙeer jsKee leermejer
Yegpee keâes meceefÉYeeefpele keâjleer nQ~

DevleŠKeC[ (Intercepts)

efkeâmeer leue ceW oes jsKeeSB l  leLee m nQ~ Ùeefo jsKee n FvnW oes Deueie-Deueie
efyevogDeeW P leLee Q  hej ØeefleÛÚso keâjs lees PQ keâes oer ngF& oes jsKeeDeeW Éeje
leermejer jsKee n hej keâše DevleŠKeC[ keânles nQ~

efMe#ekeâ efMe#eeefLe&ÙeeW mes leerve meceevlej jsKeeSB l, m leLee n  KeeRÛeves kesâ
efueS keânW~

Fve meceevlej jsKeeDees keâes ØeefleÛÚso keâjves Jeeueer jsKeeSB p  leLee q KeeRÛeves keâes keânW~ osKeW efkeâ Ùeefo DevleŠKeC[
AB leLee BC yejeyej nQ lees keäÙee DevleŠKeC[ DE leLee EF yejeyej nQ Ùee veneR ?

Fmes efvecve ØecesÙe mes mhe° keâjW-

A l

E B m

D

p

C nF

q

l

m

Q

P

n
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ØecesÙe 5

Ùeefo leerve Ùee leerve mes DeefOekeâ meceevlej jsKeeSB neW Deewj Gvekesâ Éeje Skeâ efleÙe&keâ jsKee hej yeveeÙes ieÙes
DevleŠKeC[ yejeyej neW, lees DevÙe efleÙe&keâ jsKee hej Gvekesâ Éeje yeveeÙes ieÙes DevleŠ KeC[ Yeer yejeyej neWies~

%eele nw - l, m leLee n leerve meceevlej jsKeeSB nQ efpevnW efleÙe&keâ jsKee p  leLee q  meceevlej jsKeeDeeW l, m leLee n
keâes efyevogDeeW A, B Deewj C leLee D, E Deewj F hej keâešleer nQ~ AB = BC

efmeæ keâjvee nw - DE = EF

jÛevee - efyevog E mes nesleer ngF& jsKee p kesâ meceevlej Skeâ jsKee KeeRÛes pees jsKee n leLee l keâes ceeve ueerefpeS G leLee
H hej keâešleer nw~

Gheheefòe - ∴ AG || BE  (keäÙeeW ?)

leLee AB || GE  (keäÙeeW ?)

∴ AGEB  meceevlej ÛelegYeg&pe nw~

Fmeer Øekeâej BEHC meceevlej ÛelegYeg&pe nw~

∴ GE = AB

   EH = BC

∴ AB = BC

∴ GE = EH

∆ GED leLee ∆ HEF ceW,

GE = HE  (keäÙeeW ?)

∠ GED = ∠ HEF (keäÙeeW ?)

∠ DGE = ∠ FHE   (keäÙeeW ?)

∴ ∆ GED ≅ ∆ HEF

DE = FE

DeleŠ leerve Ùee leerve mes DeefOekeâ meceevlej jsKeeSB neW Deewj Gvekesâ Éeje Skeâ efleÙe&keâ jsKee hej yeveeÙes ieÙes, DevleŠKeC[
yejeyej neW lees DevÙe efleÙe&keâ jsKee hej Gvekesâ Éeje yeveeÙes ieÙes DevleŠKeC[ Yeer yejeyej neWies~

cetuÙeebkeâve

GoenjCe 1- efÛe$e ceW, ABCD Skeâ meceevlej ÛelegYeg&pe nw~ Ùeefo ∠ ABC = 1250 Deewj ∠ DCA = 250 lees ∠ DAC

%eele keâerefpeS~

nue - ∠ ABC = ∠ ADC = 1250 , ∠ DCA = 250

∆ ADC ceW      ∠ CAD + ∠ ADC + ∠ DCA = 1800

A l

E B m

D

p

C nF

q

H

G

∴
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∠ CAD + 1250 + 250 = 1800

 Ùee ∠ CAD + 1500  = 1800

 ∠ CAD = 1800 – 1500

=  300 Gòej

GoenjCe 2- meceevlej ÛelegYeg&pe ceW Mes<e leerve keâesCe keâer ceehe %eele keâjW peyeefkeâ
Skeâ keâesCe 950 nw

nue - ceevee ∠ A = 950, ∠ B = x0

∴ ∠ C = ∠ A

∴ ∠ C = 950 Gòej

leLee ∠ A + ∠ B = 1800  (keäÙeeW ?)

Ùee 950 + x0 = 1800

Ùee, x0 = 1800 - 950  = 850

∠ B = ∠ D = 850  Gòej

GoenjCe 3- Skeâ meceÛelegYeg&pe kesâ efJekeâCeeX keâer uecyeeFÙeeB 10 mesceer Je 24 mesceer nQ~ meceÛelegYeg&pe keâer Yegpee %eele
keâerefpeS~

nue -    meceÛelegYeg&pe kesâ efJekeâCe& hejmhej mecekeâesCe hej meceefÉYeeefpele nesles nQ

∴ BE = ED = 5

leLee AE = EC = 12

mecekeâesCe ∆ AEB ceW

heeFLeeieesjme ØecesÙe mes

AB2 = AE2 + BE2

        = 122 + 52

        = 144 + 25

        =  169

AB   = 169  = 13 mesceer Gòej

GoenjCe 4- p, q leLee r leerve meceevelej jKeeSB nQ~ FvnW oes efleÙe&keâ jsKeeSB s leLee t ØeefleÛÚso keâjleer nQ~ efÛe$e ceW Ùeefo
AB = 2 mesceer, BC = 4 mesceer lees DE leLee EF ceW Devegheele %eele keâerefpeS

nue - AB : BC = DE : EF

D

BA

95° x°

C

A

B
E

C

D
10

24

D

BA

25°

125°

C

∴
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Ùee
EF

DE

BC

AB
=

Ùee
EF

DE
=

4

2

DE : EF = 1 : 2 Gòej

GoenjCe 5- meceevlej ÛelegYeg&pe ABCD ceW ›eâeefcekeâ keâesCeeW A leLee B kesâ
meceefÉYeepekeâ P hej keâešles nQ~ efmeæ keâerefpeS efkeâ ∠ APB = 900

%eele nw - meceevelej ÛelegYeg&pe ABCD ceW ∠ A leLee ∠ B kesâ meceefÉYeepekeâ
AP leLee BP efyevog P hej keâešles nQ~

efmeæ keâjvee nw - ∠ APB = 900

Gheheefòe - ∠ 1 = 
2

1
∠ A........... (1) (keäÙeeW ?)

∠ 2 =  
2

1
∠ B ......... (2) (keäÙees ?)

meceerkeâjCe (1) leLee meceerkeâjCe (2) keâes peesÌ[ves hej

∠ 1 + ∠ 2 = 
2

1
∠ A + 

2

1
∠ B = 

2

1
(∠ A + ∠ B) ........... (3)

hejvleg ∠ A + ∠ B = 180 (keäÙeeW ?)

∠ 1 + ∠ 2 =  
2

1
×180 = 900

Deye ∆ APB ceW

∠1 + ∠2 + ∠ APB = 1800

Ùee 90 + ∠ APB = 1800

∠ APB = 1800 – 900 = 900 (Ùener efmeæ keâjvee Lee~)

GoenjCe 6- efÛe$e ceW meceyeeng ef$eYegpe ABC keâer YegpeeDeeW BC, CA leLee AB kesâ ceOÙe efyevog ›eâceMe: D, E leLee F nQ,
efmeæ keâerefpeS efkeâ ∆ DEF Yeer Skeâ meceyeeng ef$eYegpe nw~

%eele nw - ∆ ABC ceW AB = BC = CA; D, E, F  YegpeeDeeW BC, CA leLee CA kesâ ceOÙe efyevog nQ~

efmeæ keâjvee nw - ∆ DEF Skeâ meceyeeng ef$eYegpe nw~

A p

E B q

D

s
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t

D C

BA

P
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Gheheefòe -      ∆ ABC ceW F leLee E ›eâceMe: AB leLee CA kesâ ceOÙe efyevog nQ~

∴ FE =  
2

1
 BC ................... (1)

Fmeer Øekeâej

DF = 
2

1
 CA ................... (2)

leLee DE = 
2

1
  AB ................... (3)

     AB  = BC  =  CA

∴ 
2

1
 AB = 

2

1
 BC = 

2

1
 CA

∴ DE = FE = FD

∴ ∆ DEF Skeâ meceyeeng ef$eYegpe nw~

GoenjCe 7- efmeæ keâerefpeS efkeâ efkeâmeer ÛelegYeg&pe keâer ›eâefcekeâ YegpeeDeeW kesâ ceOÙe
efyevogDeeW keâes efceueeves hej Skeâ meceevlej ÛelegYeg&pe yevelee nw~

%eele nw - ÛelegYeg&pe ABCD ceW E, F, G leLee H YegpeeDeeW AB, BC, CD,

DA kesâ ceOÙe efyevog nQ~ jsKeeKeC[ EF, FG, GH  leLee HE

KeerÛeW ieÙes nQ~

efmeæ keâjvee nw : ÛelegYeg&pe EFGH Skeâ meceevlej ÛelegYeg&pe nw

jÛevee - AC keâes efceueeÙeW~

Gheheefòe - ∴ ∆ ABC ceW, YegpeeDeeW AB leLee BC kesâ ceOÙe efyevog E leLee F nQ~

∴ EF ||  AC

leLee EF = 
2

1
 AC ........... (1)

(keäÙeeWefkeâ ef$eYegpe keâer oes YegpeeDeeW kesâ ceOÙe efyevogDeeW keâes efceueeves Jeeuee jsKeeKeC[ leermejer Yegpee kesâ meceevlej
leLee Gmekeâe DeeOee neslee nw)

Fmeer Øekeâej ∆ ACD ceW

HG || AC leLee HG = 
2

1
 AC ............. (2)

B C

A

D

EF

A
E B

F

CG

H

D
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meceerkeâjCe (1) leLee (2) meceerkeâjCe mes

EF = HG

∴ EF = HG  leLee GH || FE

∴ ÛelegYeg&pe EFGH Skeâ meceevlej ÛelegYeg&pe nw~

GoenjCe 8- ABCD Skeâ meceuecye ÛelegYeg&pe nw efpemeceW AB || CD leLee E Yegpee AD keâe ceOÙe efyevog nQ~ Ùeefo BC hej

F keâesF& efyevog Fme Øekeâej nw efkeâ EF || DC lees efmeæ keâerefpeS efkeâ EF =  
2

1
  (AB + CD)

%eele nw - meceuecye ÛelegYeg&pe ABCD ceW AB || CD ; E Yegpee AD keâe ceOÙe efyevog  nw leLee EF || DC

efmeæ keâjvee nw :  EF = 
2

1
 (AB + CD)

jÛevee - DB keâes efceueeÙeW pees EF  keâes efyevog G hej keâešlee nw~

Gheheefòe - ∴ EF || DC ........... (1)

hejvleg AB || DC

∴ AB || EF

Ùee AB || EG ........... (2)

∆ ABD ceW, ∴E, DA  keâe ceOÙe efyevog nw leLee EG || AB

∴ G, DB keâe ceOÙe efyevog nw~

∴ EF = 
2

1
 AB ....... (3)

Deye ∆ BCD ceW, G, DB keâe ceOÙe efyevog nw leLee GF || DC

∴ F, BC  keâe ceOÙe efyevog nw~

∴ GF =
2

1
  DC ....... (4)

∴ EG + GF = 
2

1
 AB +

2

1
  DC (meceer0 (3) leLee meceer (4) mes)

EF = 
2

1
 (AB + DC)  Ùener efmeæ keâjvee Lee~

CD

BA

G
E F
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DeYÙeeme

1. ABCD Skeâ meceevlej ÛelegYeg&pe nw~ Ùeefo ∠ BAC · 700 leLee ∠ B · 600 lees ∠ D leLee ∠ CAD

%eele keâerefpeS~

2. efmeæ keâerefpeS efkeâ meceevlej ÛelegYeg&pe kesâ ›eâceeiele keâesCe mechetjkeâ nesles nQ~

3. efÛe$e ceW, meceevlej ÛelegYeg&pe ABCD kesâ efJekeâCe& AC hej DN Deewj
BP uecye [eues ieÙes nQ~ efmeæ keâerefpeS efkeâ -

1. ∆ DCN ≅ ∆ BAP

2. AN = CP

4. mebueive efÛe$e ceW ABCD leLee APQR oes meceevlej ÛelegYeg&pe nQ~
efmeæ keâerefpeS efkeâ ∠ C = ∠ Q leLee ∠ B = ∠ ARQ

5. efÛe$e ceW ÛelegYeg&pe ABCD Skeâ meceevlej ÛelegYeg&pe nw Deewj M, N

›eâceMeŠ YegpeeDeeW BC, AD kesâ ceOÙe efyevog nQ~ efmeæ keâerefpeS efkeâ

(i) EA = AB = BF

(ii) ∆ CEB ≅ ∆ DFA

6. efmeæ keâerefpeS efkeâ Skeâ Jeie& keâer YegpeeDeeW kesâ ceOÙe efyevogDeeW kesâ
efceueeves hej yevee ÛelegYeg&pe Skeâ Jeie& nw~

7. Skeâ ÛelegYeg&pe ABCD kesâ efkeâCe& hejmhej uecye nw efmeæ keâerefpeS efkeâ Fmekeâer YegpeeDeeW kesâ ceOÙe efyevogDeeW keâes
efceueeves Jeeues jsKeeKeC[eW mes Skeâ DeeÙele yevelee nw~

D C

BA

P

N

D C

BA

M
N

E F

D C

BA
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P
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DeOÙeeÙe 11 #es$eheâue

GösMÙe

� efkeâmeer #es$e kesâ #es$eheâue keâe yeesOe keâjevee

� meceevlej ÛelegYeg&pe kesâ #es$eheâue keâe %eeve keâjevee

efMe#eCe efyevog

���� efkeâmeer meceevlej ÛelegYeg&pe kesâ Skeâ efJekeâCe& Éeje efJeYeeefpele efkeâÙes ef$eYegpeeW kesâ #es$eheâue

���� Skeâ ner DeeOeej leLee meceeve meceevlej jsKeeDeeW kesâ yeerÛe kesâ meceevlej ÛelegYeg&pe leLee ef$eYegpeeW kesâ #es$eheâue

���� oes meceeve #es$eheâue kesâ ef$eYegpeeW ceW Skeâ ef$eYegpe keâer Skeâ Yegpee, otmejs ef$eYegpe keâer Skeâ Yegpee kesâ yejeyej nes
lees Gvekesâ mebiele Meer<e& uecye yejeyej nesles nQ~

ØemlegleerkeâjCe

efMe#eeefLe&ÙeeW keâes efvecve #es$eeW mes heefjefÛele keâjeÙeW~

ef$eYegpeerÙe #es$e - leue keâe Jen Yeeie pees ef$eYegpe keâer YegpeeDeeW mes efIeje ngDee
nw, ef$eYegpeerÙe #es$e keânueelee nw~

DeeÙeleerÙe #es$e - leue keâe Jen Yeeie pees DeeÙele keâer YegpeeDeeW mes efIeje ngDee
nw, DeeÙeleerÙe #es$e keânueelee nw~ DeeÙele kesâ efkeâmeer efJekeâCe& keâes efceueeves hej DeeÙele oes
mecekeâesCe ef$eYegpeeW ceW efJeYeeefpele nes peelee nw efpevekesâ #es$eheâueeW keâe Ùeesie DeeÙele kesâ
#es$eheâue kesâ yejeyej neslee nw~

Fmeer Øekeâej ÛelegYeg&peerÙe #es$e leLee yengYegpeerÙe
#es$e kesâ yeejs ceW mecePeeÙeW~

B

A

C

A B

C
D

ÛelegYeg&peerÙe #es$e A B

C
E

D

yengYegpeerÙe #es$e
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meceevlej ÛelegYeg&pe kesâ Skeâ efJekeâCe& Éeje efJeYeeefpele efkeâÙes ieÙes ef$eYegpeeW keâe #es$eheâue

efMe#eeefLe&ÙeeW mes DeYÙeeme hegefmlekeâe hej Skeâ meceevlej ÛelegYeg&pe keâer jÛevee keâjeÙeW leLee Skeâ efJekeâCe& efceueeves keâes keâneR~
osKeW efkeâ Ùen ÛelegYeg&pe oes ef$eYegpeeW ceW efJeYeeefpele nes ieÙee nw~ keäÙee Fve oesveeW ef$eYegpeeW kesâ #es$eheâue meceeve nQ ? Fmes efvecveebefkeâle
ØecesÙe Éeje mhe° keâjW~

ØecesÙe

efkeâmeer meceevlej ÛelegYeg&pe keâe efJekeâCe& Gmes yejeyej #es$eheâue Jeeues
oes ef$eYegpeeW ceW efJeYeeefpele keâjlee nw

%eele nw - meceevlej ÛelegYeg&pe ABCD Fmekeâe Skeâ efJekeâCe& BD nw~

efmeæ keâjvee nw -∆ ABD  keâe #es$eheâue = ∆ BCD  keâe
#es$eheâue

jÛevee - BL ⊥ CD  leLee DM  ⊥ AB KeeRÛes

Gheheefòe - ∆ ABD leLee ∆ BCD ceW

AB = CD  (keäÙeeW ?)

∴ BL = DM (keäÙeeW ?)

∴    
2

1
 AB × DM =  

2

1
CD × BL

∴ #es$eheâue ∆ ABD · #es$eheâue ∆ BCD

DeleŠ efkeâmeer meceevlej ÛelegYeg&pe keâe efJekeâCe& Gmes yejeyej #es$eheâue Jeeues ef$eYegpeeW ceW efJeYeeefpele keâjlee nw~

veesš Š ef$eYegpe keâe #es$eheâue · 
2

1
 DeeOeej ² TBÛeeF&

Skeâ ner DeeOeej Je meceeve meceevlej jsKeeDeeW kesâ yeerÛe kesâ oes meceevlej ÛelegYeg&peeW kesâ #es$eheâue

efMe#eeefLe&ÙeeW mes DeYÙeeme hegefmlekeâe hej Skeâ ner DeeOeej AB  hej (efÛe$eevegmeej) meceevelej ÛelegYeg&pe ABCD leLee
ABEF yeveJeeÙeW~ keäÙee, oesveeW meceevlej ÛelegYeg&pe ABCD leLee ABEF kesâ #es$eheâue Deeheme ceW yejeyej nQ~

Fmes efvecveebefkeâle ØecesÙe mes mhe° keâjW -

ØecesÙe

‘‘Skeâ ner DeeOeej Je meceeve meceevlej jsKeeDeeW kesâ yeerÛe kesâ oes
meceevlej ÛelegYeg&peeW kesâ #es$eheâue yejeyej nesles nQ~’’

%eele keâerefpeS - oes meceevlej ÛelegYeg&pe ABCD leLee ABEF

GYeÙeefve‰ DeeOeej AB hej leLee meceevlej jsKeeDeeW AB leLee CF kesâ yeerÛe
yeves nQ~

A B

C

M

D L

A B
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efmeæ keâjvee nw -meceevlej ÛelegYeg&pe ABCD keâe #es$eheâue ·
meceevlej ÛelegYeg&pe ABEF keâe #es$eheâue KeeRÛeW

jÛevee - DL ⊥ AB  KeeRÛeW

Gheheefòe - meceevlej ÛelegYeg&pe ABCD leLee ABEF ceW

AB = EF  (keäÙeeW ?)

DL = DL

AB × DL = EF × DL

meceevlej ÛelegYeg&pe ABCD keâe #es$eheâue

· meceevlej ÛelegYeg&pe ABEF keâe #es$eheâue

DeleŠ Skeâ ner DeeOeej Je meceeve meceevlej jsKeeDeeW kesâ yeerÛe kesâ oes meceevlej ÛelegYeg&peeW kesâ #es$eheâue yejeyej
nesles nQ~

veesš - meceevlej ÛelegYeg&pe keâe #es$eheâue · DeeOeej ² TBÛeeF&

Skeâ ner DeeOeej Je meceeve meceevlej jsKeeDeeW kesâ yeerÛe kesâ ef$eYegpeeW kesâ #es$eheâue

efMe#ekeâ efMe#eeefLe&ÙeeW mes yeleeÙeW efkeâ efheÚueer keâ#ee ceW Ùen heÌ{e nw efkeâ
meceevlej ÛelegYeg&pe keâe DeeOeej Fmekeâer keâesF& Yeer Yegpee nes mekeâleer nw~

efMe#eeefLe&ÙeeW mes Skeâ ner DeeOeej BC leLee Fmekesâ meceevlej jsKee DQ

kesâ yeerÛe ∆ ABC leLee ∆ BPC yeveeves keâes keânW~ osKeW efkeâ keäÙee ∆ ABC leLee
∆ PBC Deeheme ceW meceeve nQ ?

Fmes efvecve ØecesÙe mes mhe° keâjW-

ØecesÙe

‘‘Skeâ ner DeeOeej hej Je meceeve meceevlej jsKeeDeeW kesâ yeerÛe kesâ
ef$eYegpeeW kesâ #es$eheâue yejeyej nesles nQ~’’

%eele nw -Skeâ DeeOeej BC leLee meceevlej jsKeeDeeW BC leLee DQ

kesâ yeerÛe ∆ ABC leLee ∆ PBC yeves nQ~

efmeæ keâjvee nw - #es$eheâue ∆ ABC · #es$eheâue ∆ PBC

A

BC

D

A B

CEDF

L
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C

Q

B
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jÛevee - AL ⊥ BC  leLee PM ⊥ BC KeeRÛes
Gheheefòe - ∆ ABC leLee ∆ PBC ceW

BC = NC

AL = PM  (keäÙeeW ?)

 
2

1
BC × AL = 

2

1
 BC × PM

#es$eheâue ∆ ABC · #es$eheâue ∆ PBC

DeleŠ Skeâ ner DeeOeej hej Je meceeve meceevlej jsKeeDeeW kesâ yeerÛe kesâ ef$eYegpeeW kesâ #es$eheâue yejeyej nesles nQ~

Ùeefo oes meceeve #es$eheâue Jeeues ef$eYegpe keâer Skeâ Yegpee otmejs ef$eYegpe keâer Skeâ Yegpee yejeyej nes lees mebiele Meer<e&
uecyeeW kesâ yeerÛe mecyevOe

efMe#eeefLe&ÙeeW mes ØeMve keâjW efkeâ Ùeefo oes ef$eYegpeeW keâe #es$eheâue yejeyej nes leLee Gvekesâ DeeOeej Yeer yejeyej neW lees keäÙee
Gvekesâ Meer<e& uecye yejeyej neWies Ùee veneR~

oesveeW ef$eYegpeeW ceW DeeOeej hej Meer<e& uecye [eueJeeÙeW~ oesveeW Meer<e& uecyeeW keâer uecyeeF& eele keâjves keâes keânW~
osKeW efkeâ keäÙee oesveeW Meer<e& uecye Deeheme ceW yejeyej nQ ?
Fmes efvecveebefkeâle ØecesÙe mes mhe° keâjW -

ØecesÙe

‘‘Ùeefo oes ef$eYegpeeW kesâ #es$eheâue yejeyej neW Deewj Skeâ ef$eYegpe keâer Skeâ Yegpee otmejs ef$eYegpe keâer Skeâ Yegpee
kesâ yejeyej nes lees Gvekesâ mebiele Meer<e&uecye yejeyej nesles nQ~

%eele nw - ∆ ABC leLee ∠ PQR ceW

#es$eheâue ∠ ABC  · #es$eheâue ∠ PQR

leLee BC = QR Deewj mebiele Meer<e& uecye
AD leLee PS

efmeæ keâjvee nw - Meer<e& uecye AD = PS

Gheheefòe - ∆ ABC keâe #es $eheâue =

2

1
 BC × AD

∆ PQR  keâe #es$eheâue = 
2

1
QR × PS

∴∆ ABC keâe #es$eheâue = ∆ PQR  keâe #es$eheâue

∴ 
2

1
 BC × AD = 

2

1
 QR × PS ∴ BC × AD  =  QR  ×  PS

AD  =  PS (     QR  =  BC)

A

D
CB R

P

Q
S

∴
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GoenjCe 1- efÛe$e ceW ∆ ABC leLee ∆ ADC keâe #es$eheâue %eele
keâerefpeS~ efoKeeFS efkeâ oesveeW ef$eYegpeeW kesâ #es$eheâueeW keâe
Ùeesie DeeÙele kesâ #es$eheâue kesâ yejeyej nw~

nue - ∆ ABC ceW, AB · 4 mesceer, BC · 3 mesceer

∴∆ ABC keâe #es$eheâue · 
2

1
 DeeOeej ² TBÛeeF&

·  
2

1
 AB × BC

·  
2

1
 4 × 3

· 6 Jeie& mesceer.

Fmeer Øekeâej, ∆ ADC  keâe #es$eheâue · 6 Jeie& mesceer

Deye DeeÙele ABCD keâe #es$eheâue · uecyeeF& ² ÛeewÌ[eF&

· 4 ² 3

· 12 Jeie& mesceer

GheÙeg&òeâ mes mhe° nw efkeâ oesveeW ef$eYegpeeW kesâ #es$eheâueeW keâe Ùeesie DeeÙele kesâ #es$eheâue kesâ yejeyej nw~

GoenjCe 2- Skeâ meceevlej ÛelegYeg&pe keâe #es$eheâue 32 ceeršj2 nw~ Ùeefo DeeOeej Deewj Fmekesâ mebiele Meer<e& uecye keâe Devegheele
1 : 2 nw, lees DeeOeej Deewj Meer<e& uecye %eele keâerefpeS~

nue - ceevee meceevlej ÛelegYeg&pe ABCD keâe

#es$eheâue · 32 ceeršj2

DeeOeej AB leLee Fmekesâ mebiele Meer<e& uecye DE nw~

ØeMveevegmeej AB : DE = 1 : 2

2

1
=

DE

AB

∴ DE = 2 AB

meceevlej ÛelegYegÇpe ABCD keâe #es$eheâue · DeeOeej ² TBÛeeF&

32 = AB × DE

= AB × 2AB

Ùee AB  · 16

AB · 4 ceeršj

A B

D C4 mesceer

3 mesceer

4 mesceer

3 mesceer

A

D

E B

C
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∴ DE · 2 ² 4 · 8 ceeršj

Dele DeeOeej · 4 ceeršj

TBÛeeF& · 8 ceeršj

GoenjCe 3- ABCD Skeâ ÛelegYeg&pe nw~ efyevog D mes kesâ meceevlej Skeâ jsKee KeeRÛeves hej Jen BC keâes yeÌ{eves hej efyevog P
hej efceueleer nw~ efmeæ keâerefpeS efkeâ #es$eheâue ∆ ABC · �  ABCD #es$eheâue

efoÙee nw - �  ABCD  ceW DP || AC nw~

efmeæ keâjvee nw - #es$eheâue ∆ ABP · #es$eheâue �  ABCD

Gheheefòe - ∆ CAD leLee ∆ CAP Skeâ ner DeeOeej AC hej efmLele nQ, leLee
AC || DP

#es$eheâue ∆ CAD · #es$eheâue ∠ CAP (keäÙeeW ?)

oesveeW Deesj #es$eheâue ∆ ABC peesÌ[ves hej

#es$eheâue ∆ CAD ± #es$eheâue ∆ ABC  · #es$eheâue ∆ CAP

± #es$eheâue ∆ ABC

#es$eheâue �  ABCD · #es$eheâue ∆ ABP

GoenjCe 4- AD, ∆ ABC keâer Skeâ ceeefOÙekeâe nw~ X, AD hej efyevog nQ~ efoKeeDeeW efkeâ #es$eheâue ∆ ABX · #es$eheâue
∆ ACX

nue - efoÙee nw - ∆ ABC ceW AD ceeefOÙekeâe nQ~ X, AD hej efmLele keâesF& efyevog nw~

efmeæ keâjvee nw - #es$eheâue ∆ ABX  · #es$eheâue ∆ ACX

Gheheefòe - ∴ ∆ ABC ceW AD ceeefOÙekeâe nw~

∴ #es$eheâue ∆ ABD · #es$eheâue ∆ ACD .. 1

(ceeefOÙekeâe ef$eYegpe keâes meceeve #es$eheâue Jeeues oes ef$eYegpeeW ceW
yeeBšleer nw)

Fmeer Øekeâej ∆ XBC ceW XD ceeefOÙekeâe nw~

#es$eheâue ∆ BDX  · #es$eheâue ∆ CDX ... 2

meceerkeâjCe (1) ceW mes meceerkeâjCe (2) keâes Ieševes hej

#es$eheâue ∆ ABD - #es$eheâue ∆ BDX  · #es$eheâue ∆ ACD - #es$eheâue ∆ CDX

#es$eheâue ∆ ABX  · #es$eheâue ∆ ACX

DA

B P
C

A

B C
D

X
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cetuÙeebkeâve

� efÛe$e ceW ÛelegYeg&pe ABCD efkeâme Øekeâej keâe ÛelegYeg&pe nw~

� efÛe$e ceW ABCD Skeâ ÛelegYeg&pe nw, leLee BD Fmekeâe
Skeâ efJekeâCe& nw~ efoKeeFS efkeâ  ABCD Skeâ
meceevlej ÛelegYeg&pe nw~ Fmekeâe #es$eheâue Yeer %eele
keâjJeeÙeW~

� Skeâ meceevlej ÛelegYeg&pe keâer keâesF& Yegpee 8 mesceer nw~
Ùeefo Gme meceevlej ÛelegYeg&pe keâe #es$eheâue 40 Jeie&
Yegpee 8 mesceer nes lees Yegpee kesâ meceevlej Yegpee keâer
otjer keâer ieCevee keâjJeeÙeW~

� efmeæ keâjJeeÙeW efkeâ efkeâmeer meceuecye ÛelegYeg&pe keâe #es$eheâue Gmekeâer TBÛeeF& leLee meceevlej YegpeeDeeW kesâ Ùeesie
kesâ iegCeveheâue keâe DeeOee neslee nw~

� ÛelegYeg&pe ABCD ceW Skeâ efJekeâCe& BD nw~ A leLee C mes ›eâceMeŠ AM leLee CN efJekeâCe& BD hej [eues ieÙes

nQ~ efoKeeÙeW efkeâ #es$eheâue ÛelegYeg&pe ABCD =  
2

1
 BD (AM + CN)

4 mesceer

C
D

A
B

2 mesceer

4 mesceer

4 mesceer

2 mesceer 2 mesceer

B

C
D

A
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FkeâeF& 4  keâeleeaÙe leue

DeOÙeeÙe 12 oes efyevogDeeW kesâ yeerÛe keâer otjer, jsKeeKeC[eW keâes efoÙes Devegheele
ceW efJeYeeefpele keâjves Jeeues efyevog kesâ efveoxMeebkeâ

GösMÙe

� keâeleeaÙe leue SJeb efveoxMeebkeâ keâe yeesOe keâjevee~

� oes efyevogDeeW kesâ yeerÛe keâer otjer keâe %eeve keâjeÙeWies~

� jsKeeKeC[eW keâes efoÙes ngS Devegheele ceW efJeYeepeve keâjves Jeeues efyevogDeeW kesâ efveoxMeebkeâ keâes peeveWies~

efMe#eCe efyevog

���� keâeleeaÙe leue leLee mecekeâesefCekeâ efveoxMee#e

���� keâeleeaÙe leue hej efyevogDeeW kesâ efveoxMeebkeâ

���� oes efyevogDeeW kesâ yeerÛe keâer otjer

���� jsKeeKeC[eW keâes efoÙes ngS Devegheele ceW efJeYeepeve keâjves Jeeues efyevogDeeW kesâ efveoxMeebkeâ

ØemlegleerkeâjCe

� jsveer oskeâelex ves mhe° efkeâÙee nw efkeâ efkeâme Øekeâej efkeâmeer meceleue ceW efkeâmeer efyevog keâer efmLeefle efoKeeF& pee mekeâleer
nw~ GvneWves meceleue ceW oes hejmhej uecye jsKeeDeeW mes efkeâmeer efyevog keâer otjer efvekeâeue keâj efyevog keâer efmLeefle
efveOee&efjle keâjves keâer efJeefOe keâe JeCe&ve efkeâÙee~

� Fmeer heæefle keâes keâeleeaÙe heæefle SJeb Fme Øekeâej kesâ meceleue keâes keâeleeaÙe leue (Co-ordinate-plane)

keânles nQ~

mecekeâesefCekeâ efveoxMee#e SJeb efveoxMeebkeâ heæefle

efkeâmeer meceleue (hespe keâe meceleue) hej oes heejmheefjkeâ uecye jsKeeSB X'OX SJeb YOY' KeeRÛesies pees efkeâ Skeâ otmejs
keâes efyevog O hej mecekeâesCe hej keâešleer nQ~ jsKeeSB X'OX SJeb Y'OY mecekeâesefCekeâ efveoxMee#e keânueeleer nQ~ jsKee X'OX keâes
X-De#e leLee jsKee YOY' keâes Y-De#e keânles nQ~
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mecekeâesefCekeâ efveoxMee#e (X'OX SJeb Y'OY ) Skeâ otmejs keâes efpeme
efyevog hej ØeefleÛÚsefole keâjleer nQ, Gme efyevog keâes cetue efyevog keânles nQ~ Deewj
Fme meceleue keâes X-Y meceleue Yeer keânles nQ~

ceeve efueÙee meceleue ceW keâesF& efyevog P nQ] efpemekeâe efveoxMeebkeâ (x, y)

nw, pees efkeâ efyevog P keâer cetue efyevog mes X-De#e SJeb Y-De#e kesâ meehes#e
efmLeefle (Position) keâes oMee&lee nw~

DeleŠ ‘‘efkeâmeer meceleue ceW efkeâmeer efyevog keâe efveoxMeebkeâ Gme
efyevog keâer efmLeefle keâes efveOee&efjle keâjlee nQ~’’

veesš Š Ùeefo a ≠ b  lees ›eâefcekeâ Ùegice (a, b) ≠ ›eâefcekeâ Ùegice
(b, a)

ÛelegLeeËMe (Quadrants)

nce peeveles nQ efkeâ efmLej mejue jsKeeSB X'OX (ie x-axis)  SJeb
meceleue YOY'(ie  y-axis) meceleue  keâes yejeyej Ûeej YeeieeW ceW
efJeYeeefpele keâjleer nQ, efpevnW ÛelegLeeËMe (quadrants) keânles nQ~ Fme
Øekeâej XOY ØeLece ÛelegLeeËMe, YOX' efÉleerÙe ÛelegLeeËMe, X'OY' le=leerÙe
ÛelegLeeËMe SJeb Y'OX ÛelegLe& ÛelegLeeËMe keânueelee nw~

efšhheCeer - efkeâmeer meceleue ceW efkeâmeer efyevog kesâ efveoxMeebkeâeW ceW x -

efveoxMeebkeâ DeLeJee y - efveoxMeebkeâ DeLeJee oesveeW keâe
Oeveelcekeâ Ùee $e+Ceelcekeâ nesvee Ùen efveOee&efjle keâjlee nw
efkeâ Jen efyevog efkeâme ÛelegLeeËMe ceW efmLele nw~

De#ees hej efyevog kesâ efveoxMeebkeâ

x - De#e hej efmLele ØelÙeskeâ efyevog keâer keâesefš DeLee&led y - efveoxMeebkeâ
meoe MetvÙe neslee nw~

y - De#e hej efmLele ØelÙeskeâ efyevog keâe Yegpe DeLee&led x - efveoxMeebkeâ
meoe MetvÙe neslee nw~

x - De#e hej efmLele efyevog keâe Yegpe a leLee y De#e hej efmLele
efyevog keâe keâesefš b nw~

FmeefueS efyevog A, A' SJeb B, B' kesâ efveoxMeebkeâ ›eâceMeŠ (± a, o)

SJeb (o, ± b) nQ~

XX'

Y

Y'

p(x,y)

xO

y

XX'

Y

Y'

O

efÉleerÙe ÛelegLee&ËMe

(–,+)

x De#e keâer $e+Ce efoMee

ØeLece ÛelegLee&ËMe

(+,+)

x De#e keâer Oeve efoMee

le=leerÙe ÛelegLee&ËMe

(–,–)

ÛelegLe& ÛelegLee&ËMe

(+,–)
y
 D
e#e
 ke
âer 
Oev
e e
foM

ee
y 
De
#e 

keâe
r $e
+C
e e
foM
ee

XX'

Y

Y'

O

(0, b)B

(0,– b)B'

(-a,0)

A'

(a,0)

A
a a
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oes efyevogDeeW kesâ yeerÛe keâer otjer (Distance between two given points)

ceeve efueÙee meceleue ceW oes efyevog P SJeb Q nQ efpevekesâ efveoxMeebkeâ (x
1  

y
1 
) SJeb (x

2 
y

2 
) nQ~ efyevog P(x

1 
y

1 
) SJeb Q(x

1

y
1 
) mes uecye X-De#e hej ›eâceMe PM SJeb QN [euee, efyevog P mes jsKee QN hej uecye PR [euee

OM = x
1
 SJeb PM = y

1
- efveoxMebekeâ mes

ON = x
2
 SJeb QN = y

2
- efveoxMeebkeâ pÙeeefceefle

∴ MN = ON - OM

MN = (x
2
 - x

1
) SJeb QR = QN - RN

QR = QN - PM

PR = MN = (x
2
 - x

1
) SJeb QR = (y

2
 - y

1
)

mecekeâesCe ∆ PQR  ceW

PQ2 = PR2 + QR2

PQ2 = (x
2
 - x

1
)2 – (y

2
 - y

1
)2

PQ = ± ( ) ( )2

12

2

12 yyxx −+−  heeFLeeieesjme ØecesÙe mes

Ûetefkeâ otjer meowJe Oeveelcekeâ nesleer nw, Dele:

oes efoÙes ngS efyevogDeeW P(x
1
, y

1
) Deewj Q (x

2
, y

2
) kesâ yeerÛe keâer otjer

( ) ( )2

12

2

12 yyxxd −+−=

Ùee oes efyevogDeeW kesâ yeerÛe keâer otjer · ( ) ( )22 Devlej keâe bkeâesefveosxMeeDevlej keâe bkeâesefveosxMee −+− yx

( ) ( )2

12

2

12 yyxxd −+−=

GheØecesÙe - cetue efyevog leLee efkeâmeer efyevog (x
1
, y

1 
) kesâ yeerÛe keâer otjer

( ) ( )2

1

2

1 00 −+−= yx

2

1

2

1 yx +=

DeleŠ efyevog (x
1
 y

1
) keâer cetue efyevog mes otjer 2

1

2

1 yx +=

Gme efyevog kesâ efveoxMeebkeâ %eele keâjvee pees efoÙes ngÙes oes efyevogDeeW keâes efceueeves Jeeueer jsKee keâes efoÙes

ngS Devegheele ceW efJeYeeefpele keâjlee nw -

ØeLece efmLeefle : Devle efJeYeepeve - peye DeYeer° efyevog P, A SJeb B keâes efceueeves Jeeueer jsKee keâes DevleŠ efJeYeeefpele
keâjlee nw~

XX'

Y

Y'

O x1

x -x2 1

x2

y2

(x , y2 2)

( )x , y1 1

y1

y
- 

y
2

1

P

Q

NM

R
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ceeve efueÙee Fme jsKeeKeC[ AB hej efmLele keâesF& efyevog P(x, y) nw, pees jsKeeKeC[ AB keâes Devegheele m
1
 : m

2
 ceW

DevleŠ efJeYeeefpele keâjlee nw~

DevleŠ efJeYeepeve keâer efmLeefle ceW efyevog P(x, y), efyevog
A(x

1
, y

1
) Deewj efyevog B(x

2
, y

2
) kesâ yeerÛe ceW efmLele nw~

efvecveeeEkeâle Deeke=âefle mes

AS = (x - x
1 
) SJeb PS = (y - y

1
)

PQ = (x
2
 - x

 
) SJeb BQ= (y

2
 - y)

efyevog P, jsKeeKeC[ AB keâes Devegheele m
1
 : m

2
 ceW

DevleŠ efJeYeeefpele keâjlee nw~

2

1

m

m

PB

AP
=

∆ ASP kesâ keâesCe ∆ PQB kesâ mebiele keâesCeeW kesâ yejeyej
nQ~

DeleŠ ∆ ASP ~ ∆ PQB  nw~

2

1

m

m

PB

PA

BQ

SP

PQ

AS
===

2

1

2

1

2

1

m

m

yy

yy

xx

xx
=

−
−

=
−

−
...... (1)

or (x - x
1
) m

2
 = m

1
 (x

2
 - x)

m
2
x - m

2
x

1
 = m

1
x

2
 - m

1
x

(m
1
 + m

2
) x = m

1
 x

2
 + m

2
x

1










+
+

=
21

1221

mm

xmxm
x

Fmeer Øekeâej meceerkeâjCe (1) mes










+
+

=
21

1221

mm

ymym
y

DeleŠ efyevog P kesâ efveoxMeebkeâ 








+
+

+
+

21

1221

21

1221 .
mm

ymym

mm

xmxm

XX'

Y

Y'

O N ML

x

x1

A
(x , y )1 1

x - x1
S

y1

y-
y

1

x2-x QP

B

(x
, y

)

m
1

m
2

(x , y )2 2
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efÉleerÙe efmLeefle : (yee¢e efJeYeepeve)

ceeve efueÙee efyevog P (x, y) efyevog A (x
1
, y

1 
) Deewj B

(x
2
, y

2
) mes KeeRÛes peeves Jeeues jsKeeKeC[ keâes m

1
 : m

2

(m
1
 > m

2
) kesâ Devegheele ceW yee¢eleŠ efJeYeeefpele keâjlee nw~

yee¢eleŠ efJeYeepeve keâer efmLeefle ceW efyevog P (x, y) efyevog A
(x

1
, y

1
) SJeb efyevog B (x

2
, y

2
) mes KeerÛes peeves Jeeues jsKeeKeC[

kesâ yeenj nw~

mhe° nw efkeâ

AS = x - x
1
 SJeb SP = y - y

1

BQ = x - x
2
 SJeb QP = y - y

2

2

1

m

m

PB

PA
=

ÛetBefkeâ ∆ ASP SJeb ∆ BQP mece™he ef$eYegpe nQ~

PB

PA

QP

SP

BQ

AS
==

2

1

2

1

2

1

m

m

yy

yy

xx

xx
=

−
−

=
−
−

.......... (1)

m
1
 (x - x

2
) = m

2
 (x - x

1
)

m
1
x - m

1
x

2
 = m

2
x - m

2
x

1

(m
1
 - m

2
) x = m

1
x

2
 - m

2
x

1

21

1221

mm

xmxm
x

−
−

=

Fmeer Øekeâej meceerkeâjCe (1) mes

21

1221

mm

ymym
y

−
−

=

DeleŠ efyevog P kesâ efveoxMeebkeâ 








−
−

−
−

21

1221

21

1221 .
mm

ymym

mm

xmxm

efšhheCeer - ceeve efueÙee oes efyevog A SJeb B efpemekesâ efveoxMeebkeâ (x
1
, y

1
) SJeb (x

2
, y

2
) nQ Deewj efyevog P(x, y) pees efkeâ

jsKeeKeC[ AB keâes meceeve YeeieeW ceW DevleŠ efJeYeeefpele keâjlee nw~

XX'

Y

Y'

O NML

A
(x , y )1 1

x - x1

S

Q

P

B

(x, y)

(x
, y

)
2

2
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AP = PB = m
1
 = m

2

DeleŠ efyevog P kesâ efveoxMeebkeâ 






 ++
2

,
2

2121 yyxx

DeleŠ efyevog A (x
1
 , y

1
) Deewj efyevog B (x

2
, y

2
) keâes efceueeves Jeeueer jsKee kesâ ceOÙe efyevog keâe efveoxMeebkeâ








 ++
2

,
2

2121 yyxx
 nw~

efyevogDeeW keâe DeeuesKeve

Ùeefo efkeâmeer efyevog keâe efveoxMeebkeâ %eele nes, lees efÛe$e ceW
efvecve Øekeâej mes DeeuesKeve efkeâÙee pee mekeâlee nw~ ceeve efueÙee
efkeâmeer efyevog kesâ efveoXMeebkeâ (-5, 2) nQ, lees henues efoMee OX' ceW
Y-De#e kesâ yeeF& Deesj 5 FkeâeF& keâer uecyeeF& efieefveS Deewj efheâj
efoMee OY ceW X-De#e kesâ Thej keâer Deesj 2 FkeâeF& efieefveS~ Fme
Øekeâej Skeâ efyevog X-De#e hej Deewj Skeâ efyevog Y-De#e hej Øeehle
nesiee~ Deye X-De#e kesâ efyevog mes Y-De#e kesâ meceevlej Deewj Y-

De#e kesâ efyevog mes X-De#e kesâ meceevlej jsKeeSB KeeRefÛeS~ Ùes oesveeW
jsKeeSB hejmhej Skeâ otmejs keâes efpeme efyevog hej efceueWieer Jener efyevog
GheÙe&gòeâ efyevog keâer efmLeefle nesieer~

Ùen OÙeeve jKevee DeeJeMÙekeâ nw efkeâ uecyeeFÙeeB meoe cetue
efyevog mes ner oesveeW De#eeW hej efieveer peeleer nQ~

mebueive efÛe$e ceW P
2
, P

3
, P

4
 efyevogDeeW kesâ efveoxMeebkeâ ›eâceMeŠ (2, 2), (-3, -3), (4, -2) nQ~

Fme Øekeâej «eeheâ-heshej hej nce Ghejesòeâ efyevogDeeW keâe DeeuesKeve keâj mekeâles nQ~

GoenjCe 1- Skeâ efyevog kesâ efveoxMeebkeâ (a sin α, a cos α)nQ lees cetueefyevog mes Fmekeâer otjer %eele keâerefpeS~

nue - ceevee (x
1
, y

1
) = (0, 0)

(x
2
, y

2
) = (a sin α, a cos α)

cetue efyevot mes otjer ( ) ( )2

12

2

12 yyxx −+−=

( ) ( )22
0cos0sin −+−= αα aa

αα 2222 cossin aa +=

( )αα 222 cossin += a

X' X

Y

Y'

O

p1 p2

P3

P4

(-5,2) (2,2)

(4,-2
)

(-3
,-3

)
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2
a= = a

= a

DeleŠ cetue efyevog mes otjer · a cee$ekeâ

GoenjCe  2- efmeæ keâerefpeS efkeâ efyevog A(-2, 1), B (0, -1), C (2, 1) Deewj  D (0, 3) Skeâ Jeie& kesâ Meer<e& nQ~

nue - A(-2, 1), B (0, -1), C (2, 1) Deewj D (0, 3)

efoÙes ngS Ûeej efyevog nQ

( ) ( )22
22 −+=AB

44 +=AB

8=AB

22=AB

( ) ( )22
22 +=BC

8,44 =+= BCBC

22=BC

( ) ( )22
22 −+=CD

2244 =+= CDCD

( ) ( )22
22 −+−=DA

2244 =+= DADA

efJekeâCe& ( ) 22
04 +−=AC

416 == ACAC

keâCe& ( )22 40 +=BD

16=BD

4=BD

Fme Øekeâej ÛelegYeg&pe ABCD ceW ÛeejeW YegpeeÙeW AB, BC, DC,DA Deeheme ceW yejeyej nQ Deewj keâCe& AC SJeb
BD Yeer Deeheme ceW yejeyej nQ~

XX'

Y

Y'

O

A

B

C

D

(-2,1)

(0,3)

(2,1)

(0,-1)
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Dele:  ABCD Skeâ Jeie& nesiee, Fme Øekeâej A, B, C SJeb D Skeâ Jeie& kesâ Meer<e& nQ~

GoenjCe 3- Gme efyevog kesâ efveoxMeebkeâ %eele keâerefpeS pees efyevogDeeW (-3, -4) Deewj (2, 1) mes KeeRÛes ieÙes jsKeeKeC[ keâes
3 : 2 kesâ Devegheele ceW Jee¢ele: efJeYeeefpele keâjlee nw~

nue - ceevee (x
1
, y

1
) =  (-3, -4)

(x
2
, y

2
) =  (2, 1)

m
1
 : m

2
 = 3 : 2

ceevee yee¢ele: efJeYeeefpele keâjves Jeeues efyevog kesâ efveoxMeebkeâ  = (x, y)

∴ (x, y) 








−
−

−
−

=
21

1221

21

1221 ,
mm

ymym

mm

xmxm

( ) ( )
23

4213
,

23

3223

−
−×−×

−
−×−×

=








 ++
=

1

83
,

1

66

efyevog kesâ efveoxMeebkeâ = (12, 11)

GoenjCe 4- Gme efyevog kesâ efveoxMeebkeâ %eele keâerefpeS pees efyevogDeeW (2, -3) Deewj (-4, 6) kesâ yeerÛe keâer otjer keâes 1 : 2 kesâ
Devegheele ceW Devle: efJeYeeefpele keâjlee nw~

nue - ceevee (x
1
, y

1
) = (2, -3)

(x
2
, y

2
) = (-4, 6)

m
1
 : m

2
 = 1 : 2

ceevee Devle: efJeYeeefpele keâjves Jeeues efyevog kesâ efveoxMeebkeâ = (x, y)

Dele: (x, y) 








+
+

+
+

=
21

1221

21

1221 ,
mm

ymym

mm

xmxm

( ) ( )









+
−×+×

+
×+−×

=
21

3261
,

21

2241








 −+−
=

3

66
,

3

44

= (0, 0)

Dele: DeYeer° efyevog kesâ efveoxMeebkeâ = (x, y) = (0, 0)

(x,y)

(2,1)

(x,y)

(-4,6)(2,-3)

(-3,-4)
2

3

21
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GoenjCe 5- efyevog A SJeb B kesâ efveoxMeebkeâ ›eâceMe: (0, -6) SJeb (-6, 8) nQ~ Fvekesâ ceOÙe efyevog kesâ efveoxMeebkeâ %eele keâerefpeS

nue - ceevee (x
1
, y

1
) = (0, -6)

 (x
2
, y

2
) = (-6, 8)

ceOÙe efyevog kesâ efveoxMeebkeâ 






 +−−
=







 ++
=

2

86
,

2

60

2
,

2

2121 yyxx

DeYeer° efyevog kesâ efveoxMeebkeâ (-3, 1)

cetuÙeebkeâve

� efyevogDeeW , (0, -3) SJeb (-4, 0) kesâ yeerÛe keâer otjer %eele keâerefpeS~

� oes efyevogDeeW kesâ efveoxMeebkeâ (-8, 0) Deewj (0, -8) nQ~ Fve efyevogDeeW mes yeves jsKeeKeC[ kesâ ceOÙe efyevog kesâ
efveoxMeebkeâ %eele keâerefpeS~

� efyevog (8, -8) SJeb (-4, -5) efyevog efkeâme ÛelegLeeËMe ceW neWies~

� Skeâ Je=òe kesâ JÙeeme kesâ efmejeW kesâ efveoxMeebkeâ (7, -1) leLee (5, 3) nQ~ Gmekesâ kesâvõ kesâ efveoxMeebkeâ leLee
ef$epÙee %eele keâerefpeS~

� Skeâ ef$eYegpe kesâ Meer<e& (0, 2), (2, -2) Deewj (4, 6) nw~ Gme ceeefOÙekeâe keâer uecyeeF& %eele keâerefpeS pees
Meer<e& (4, 6) mes meeceves Jeeueer Yegpee hej KeeRÛeer ieÙeer nw~
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DeOÙeeÙe 13 ef$eYegpe keâe #es$eheâue

GösMÙe

� efveoxMeebkeâ pÙeeefceefle kesâ Éeje ef$eYegpe keâe #es$eheâue %eele keâjWies~

� mebjsKe efyevogDeeW keâe yeesOe keâjevee~

� efyevogDeeW kesâ mebjsKe nesves keâe ØeefleyevOe %eele keâjWies~

efMe#eCe efyevog

���� ef$eYegpe keâe #es$eheâue efvekeâeuevee peye Meer<eeX kesâ efveoxMeebkeâ efoÙes neW~

���� mebjsKe efyevog~

���� efyevogDeeW kesâ mebjsKe nesves keâe ØeefleyevOe~

ØemlegleerkeâjCe

Meer<eeX kesâ efveoXMeebkeâ efoS nesves hej ef$eYegpe keâe #es$eheâue efvekeâeueves kesâ efueS nce meceuecye kesâ #es$eheâue kesâ met$e
keâe GheÙeesie keâjWies pees efvecve nQ :

meceuecye keâe #es$eheâue · 
2

1
 ² (meceevelej YegpeeDeeW keâe Ùeesie) ² (Fvekesâ yeerÛe ueeefcyekeâ otjer)

ef$eYegpe keâe #es$eheâue efvekeâeuevee peye Meer<eeX kesâ
efveoxMeebkeâ efoÙes neW

ceeve efueÙee ∆ ABC keâesF& ef$eYegpe nQ Deewj Gmekesâ Meer<eeX
A B Deewj C kesâ efveoxMeebkeâ ›eâceMe: (x

1
, y

1
), (x

2
, y

2
)  leLee

(x
3
, y

3
) nQ~

efyevogDeeW A,B,C mes X-De#e hej uecye ›eâceMe: AL, BM,

CN [eefueS

mhe° nw efkeâ ML = OL - OM = x
1
 - x

2

LN = ON - OL =    x
3
 - x

1

XX'

Y

Y'

O

(x ,y )1 1

(x ,y )2 2

B

C

A

(x ,y )3 3

M L N
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MN = ON - OM =  x
3
 - x

2

Deewj LA = y
1

MB = y
2

NC = y
3

Dele: ef$eYegpe ABC keâe #es$eheâue

· meceuecye ABML keâe #es$eheâue ± meceuecye ALNC  keâe #es$eheâue - meceuecye BMNC  keâe #es$eheâue

∆ ABC keâe #es$eheâue =
2

1
 × (MB + AL) × ML +

2

1
 × (AL + NC) × LN - 

2

1
 × (MB + CN) × MN

=  
2

1
× (y

2
 + y

1
) (x

1
 - x

2
) + 

2

1
 × (y

1
 + y

3
) (x

3
 – x

1
) + 

2

1
 × (y

2
 + y

3
) (x

3
 - x

2
)

 =  
2

1
 [ (x

1
y

2
 + x

1
y

1
 - x

2
y

2
 -x

2
y

1
) + (x

3
y

1
 + x

3
y

3
 - x

1
y

1
 - x

1
y

3
) – (x

3
y

2
 + x

3
y

3
 –x

2
y

2
–x

2
y

3
)]

=  
2

1
 × (x

1
y

2
 + x

1
y

1
 - x

2
y

2
 - x

2
y

1
 + x

3
y

1
 + x

3
y

3
 - x

1
y

1
 - x

1
y

3
 - x

3
y

2 
- x

3
y

3
 + x

2
y

2
 +x

2
y

3
)

=   
2

1
 × (x

1
y

2
 - x

2
y

1
 + x

3
y

1
 - x

1
y

3
 - x

3
y

2
 +x

2
y

3
)

 =  
2

1
 × [ (x

1
y

2
 - x

2
y

1
) + (x

2
y

3
 - x

3
y

2
) + (x

3
y

1
 - x

1
y

3
)]

=   
2

1
 × [ (x

1
y

2
 - x

1
y

3
) + (x

2
y

3
 - x

2
y

1
) + (x

3
y

1
 - x

3
y

2
)]

=   
2

1
 × [ x

1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)]

Dele: ∆ ABC   keâe #es$eheâue =  
2

1
  × [ x

1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)]

efšhheCeer : Ùeefo efkeâmeer ef$eYegpe kesâ #es$eheâue keâe ceeve $e+Ceelcekeâ Øeehle neslee nw lees Gmekeâe efvejhes#e ceeve keâes efueKeles
nQ~

mebjsKe efyevog (Collinear Point)

leerve efyevog  A (x
1
, y

1
),  B (x

2
, y

2
)Deewj C (x

3
, y

3
) mebjsKe keânueeles nQ peye Jes Skeâ jsKee ceW efmLele neW~

Dele: leerve mebjsKe efyevog A (x
1
, y

1
),  B (x

2
, y

2
)Deewj C (x

3
, y

3
)Éeje efveefce&le ef$eYegpe keâe #es$eheâue MetvÙe nesiee~

efyevogDeeW kesâ mebjsKe nesves keâe ØeefleyevOe

efoÙe ngS leerve efyevog A (x
1
, y

1
),  B (x

2
, y

2
)Deewj C (x

3
, y

3
) mebjsKe neWies~ peye Fvemes efveefce&le ef$eYegpe keâe #es$eheâue

MetvÙe nesiee~
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DeLee&led
2

1
× [ x

1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)] = 0

DeLee&led [ x
1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)] = 0

GoenjCe 1- efyevogDeeW (0, 4), (0, -4) Deewj (6, 0) mes yeves ef$eYegpe keâe #es$eheâue
%eele keâerefpeS

nue - ceeve ueerefpeS efkeâ Fve efyevogDeeW mes yevee ef$eYegpe ∆ ABC  nw

peneB A (x
1
, y

1
) = (0, 4)

B (x
2
, y

2
) = (0, -4)

C(x
3
, y

3
) = (6, 0)

∆ ABC keâe #es$eheâue = 
2

1
 × [ x

1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)]

= 
2

1
 × [ 0

 
(-4 -0) + 0

 
(0 - 4) +6 (4 -4)]

= 
2

1
 × [ 6 × 4]

Dele: ∆ ABC keâe #es$eheâue · 24 Jeie& FkeâeF&

GoenjCe 2- Gme ef$eYegpe keâe #es$eheâue %eele keâerefpeS efpemekesâ Meer<eeX kesâ efveoxMeebkeâ [a, (c+a)] [a, c] Deewj [–a, (c–a)]

nQ~

nue - ceevee ef$eYegpe ∆ ABC  kesâ Meer<eeX kesâ efveoxMeebkeâ

peneB A (x
1
, y

1
) = (a, c+a)

B (x
2
, y

2
) = [a, c]

C(x
3
, y

3
) = [–a, c–a]

∆ ABC keâe #es$eheâue = 
2

1
 × [ x

1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)]

= 
2

1
 × [ a

 
(c-c + a) + a

 
(c - a - c - a,) – a (c + a - c )]

= 
2

1
 × [ a(a) + a (-2a) – a (a)]

= 
2

1
 × [ a2 - 2a2 – a2]

 = 
2

1
 × [ - 2a2]        =   - a2

A(0,4)

B(0,-4) C(6,0)
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ÛetBefkeâ ef$eYegpe kesâ #es$eheâue keâe efvejhes#e ceeve efueKeles nQ~

Dele: ef$eYegpe keâe #es$eheâue · =   a2 Jeie& FkeâeF&

GoenjCe 3- efmeæ keâerefpeS efkeâ efyevog {b, (c+a)}, {c, (a+b)} Deewj {a,(b+c)}mebjsKe nw~

nue - ceevee efyevog A, B, C kesâ efveoxMeebkeâ

A (x
1
, y

1
 ) = {b, (c+a)}

B (x
2
, y

2
 ) = {c, (a+b)}

C (x
3
, y

3
 ) = {a,(b+c)}

leerve efyevog A (x
1
, y

1
 ), B (x

2
, y

2
 ),  C (x

3
, y

3
 ) mebjsKe neWies Ùeefo

 [ x
1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)] =  0

ÙeneB  [ x
1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)] = b(a+b-b-c) + c(b+c-a-c)+a (c+a-a-b)

= b (a -c) + c (b - a) + a (c -b)

= ab - bc + bc - ac + ac - ab

= 0 FmeefueS efoÙes ngS efyevog mebjsKe neWies~

GoenjCe 4- efmeæ keâerefpeS efkeâ leerve efyevog efpevekesâ efveoxMeebkeâ (3, 3) (h, o), (o, k) nQ, mebjsKe neWies Ùeefo 
3

111
=+

kh
~

nue - ceevee leerve efyevog efpevekesâ efveoxMeebkeâ ›eâceMe:

A (x
1
, y

1 
) = (3, 3)

B (x
2
, y

2 
) = (h, o)

C (x
3
, y

3 
) =  (o, k) nQ~

efoÙes ngS leerve efyevog mebjsKe nesies Ùeefo

DeLee&le   [ x
1 
(y

2
 -

 
y

3
) + x

2 
(y

3
 - y

1
) +x

3
 (y

1
 - y

2
)]

Ùee  3 ( 0 - k ) + h (k - 3) + k (3 - 0) =

Ùee - 3k + hk - 3h = 0

Ùee 3k - 3h = - hk

Ùee 3 (k + h) = hk

Ùee h+ k = 
3

hk

=
3

111
=+

kh
 Fefle efmeæce
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cetuÙeebkeâve

� Gme ef$eYegpe keâe #es$eheâue %eele keâerefpeS, efpemekesâ Meer<eeX kesâ efveoxMeebkeâ (0, 0), (2, 0) Deewj (0, 3) nQ~

� efoKeeFÙeW efkeâ efyevog (3, -2), (4, 0), (6, -3) Deewj (5, -5) Skeâ meceevlej ÛelegYeg&pe kesâ Meer<e& nQ~ Fmekeâe
#es$eheâue Yeer %eele keâerefpeS~

� efmeæ keâerefpeS efkeâ efyevog (6, 9), (0, 1) Deewj (-6, -7) mebjsKe nQ~

� Ùeefo efyevog (–1, 3), (4, -2) leLee (a, b) mebjsKe nQ lees efmeæ keâerefpeS efkeâ a + b = 2

� Ùeefo efyevog (p
1
, q

1 
), (p

2
, q

2 
) Deewj (p

1
 - p

2
, q

1
 - q

2 
) mebjsKe neW lees efmeæ keâerefpeS efkeâ p

1
q

2
 = p

2
q

1

Yeeie - 1



(150)

Øeespeskeäš keâeÙe& 1

GösMÙe

efJeefYeVe pÙeeefceleerÙe Deeke=âefleÙeeW keâer Jeemlegkeâuee SJeb efvecee&Ce ceW Yetefcekeâe keâe DeOÙeÙeve keâjvee~

he=‰Yetefce

ØeeÛeerve meceÙe ceW nJeve keâer JesefoÙeeW kesâ efvecee&Ce ceW pÙeeefceleerÙe Deeke=âefleÙeeW keâe ØeÙeesie neslee Lee~ Ùes JesefoÙeeB Ùee nJeve
kegâC[ ef$eYegpeekeâej, Jeiee&keâej, hebÛeYegpeekeâej, <e°Yegpeekeâej yeveeÙeer peeleer LeeR~ ceesnvepeesoÌ[eW SJeb nÌ[hhee keâer KegoeF& ceW efceues
efceóer kesâ Yeeb[eW kesâ yeenjer leueeW hej Deveskeâ pÙeeefceleerÙe Deeke=âefleÙeeB heeÙeeR ieÙeer nQ~

efJeYeVe YeJeveeW SJeb Oeeefce&keâ mLeueeW kesâ efvecee&Ce ceW Jeemlegkeâej pÙeeefceefle-Deeke=âefleÙeeW keâe ØeÙeesie keâj YeJeveeW keâer megvojlee
ceW Je=efæ keâjles nQ~ Oeeefce&keâ mLeueeW kesâ YeJeveeW kesâ Thej megvojlee SJeb efJeefMe°lee Øeoeve keâjves nsleg pÙeeefceleerÙe Deeke=âefleÙeeW
keâe ØeÙeesie efkeâÙee peelee nw~ pees ieesueekeâej, MebkeäJeekeâej, efØepce kesâ Deekeâej keâe, efhejwefce[ kesâ Deekeâej keâe leLee Ûevõekeâej
nesleer nQ~

YeJeveeW keâer ÚleeW SJeb veoer kesâ hegueeW Deeefo kesâ efvecee&Ce ceW cesnjeye (Ûevõekeâej Deeke=âefle Ùee Je=òe KeC[) kesâ Éeje
megvojlee kesâ meeLe-meeLe cepeyetleer Øeoeve keâer peeleer Leer~

JeCe&ve / ØemlegleerkeâjCe

efkeâmeer YeJeve kesâ mecyevOe ceW pÙeeefceleerÙe Deeke=âefleÙeeW keâe Jeemlegkeâuee SJeb efvecee&Ce ceW Yetefcekeâe kesâ DeOÙeÙeve nsleg YeJeveeW
keâes osKekeâj efvecveebefkeâle Øekeâej meejCeer lewÙeej keâer pee mekeâleer nw~

YeJeve kesâ Yeeie pÙeeefceleerÙe Deeke=âefleÙeeB

ojJeepee DeeÙeleekeâej (ojJeepes keâe Thejer Yeeie - Deæ&Je=òeekeâej, meceuecye Deekeâej)

efKeÌ[keâer DeeÙeleekeâej, Jeiee&keâej (efKeÌ[keâer keâe Thejer Yeeie - Deæ&Je=òeekeâej, meceuecye Deekeâej)

jesMeveoeve DeeÙeleekeâej, Jeiee&keâej, Je=òeekeâej

ef«eue DeeÙeleekeâej, Jeiee&keâej, ef$eYegpeekeâej, Je=òeekeâej, Deæ& Je=òeekeâej (Ûevõekeâej) DevÙe Deekeâej

šeFume DeeÙeleekeâej, Jeiee&keâej

Fmekesâ Deefleefjòeâ KecYeeW keâe Deekeâej - yesueve leLee efØepce kesâ Deekeâej keâe neslee nw~
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efMe#eeefLe&ÙeeW keâes efveoxMe oW efkeâ Jes Deheves-Deheves IejeW kesâ heâveeaÛej ojJeepes, efKeÌ[keâer, jesMeveoeve, Deeueceejer, Úle keâer
jsefuebie, heâMe& keâer šeFume, ef«eue FlÙeeefo ceW ØeÙegòeâ pÙeeefceleerÙe Deeke=âefleÙeeW keâe DeJeueeskeâve keâj meejCeeryeæ keâjW~

ØeÙegòeâ pÙeeefceleerÙe Deeke=âefleÙeeW keâe efÛe$e Éeje ØeoMe&ve

ojJeepee

(i) (ii) (iii) (iv) (v)

efKeÌ[keâer

(i) (ii) (iii) (iv) (v)

jesMeveoeve

(i) (ii) (iii) (iv) (v)

ef«eue (ef«eue keâer ef[peeFve)

(i) (ii) (iii) (iv) (v)
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ØeeÛeerve keâeue kesâ kegâÚ YeJeveeW keâer Jeemlegkeâuee ceW pÙeeefceleerÙe Deeke=âefleÙeeW keâer Yetefcekeâe

leepecenue

leepecenue cegieue Jeemlegkeâuee keâe Glke=â° vecetvee nw~ leepecenue
keâe ojJeepee DeeÙeleekeâej Fmekesâ Thej keâe Yeeie Je=òeKeC[ keâe nw~
efKeÌ[efkeâÙeeB Yeer Fmeer Øekeâej keâer nQ~ iegcyeo ieesues keâer lejn nQ~ ceerveejW
yesueveekeâej nQ~ leepecenue mehesâo mebiecejcej keâer Fceejle Gòej ØeosMe
kesâ Deeieje Menj ceW efmLele nw~ Fmes cegieue yeeoMeen MeenpeneB ves
Deheveer leermejer helveer cegceleepe cenue keâer Ùeeo ceW yeveJeeÙee Lee~
leepecenue keâe efvecee&Ce keâeÙe& 1653 ceW meceehle ngDee~ 1983 ceW
leepecenue Ùetvesmkeâes efJeÕe Oejesnj mLeue yevee~ leepecenue keâes Fmueeceer
keâuee keâe jlve Yeer Ieesef<ele efkeâÙee ieÙee nw~

MesKe meueerce efÛeMleer keâer ojieen

YeJeve kesâ Thej Deæ& ieesues yeves ngS nQ~ Fmekesâ veerÛes
DeeÙeleekeâej heefóÙee yeveer nQ~ FmeceW meceevlej ÛelegYeg&pe leLee meceuecye
keâe Deekeâej Yeer yevee nw~

KecYes efØepce kesâ Deekeâej kesâ efoKeueeÙeer heÌ[les nQ~ cetue™he mes
ojieen js[-meQ[ mšesve keâer yeveer Leer efkeâvleg yeeo ceW Dekeâyej ves metheâer
meble meueerce efÛeMleer kesâ mecceeve ceW Fmes mebiecejcej mes yeoue efoÙee~
Dekeâyej ves ojieen ceW Deheves heg$e kesâ efueÙes ceVele ceeieer Leer Deewj
Gmekeâe veece meueerce jKee Lee, pees efkeâ yeeo ceW peneBieerj kesâ veece mes peevee ieÙee~

hebÛecenue (heâlesnhegj meerkeâjer)

meyemes Thej keâe iegcyeo Deæ& ieesueerÙe nw~ KecYes yesueeveekeâej
leLee Fmekesâ veerÛes kesâ Yeeie DeeÙeleekeâej leLee meceuecye kesâ Deekeâej
keâe nw~ hebÛecenue heâlesnhegj meerkeâjer ceW heeBÛe cebefpeue Fceejle nw efpemes
yeeoMeen Dekeâyej ves yeveeÙee Lee~ hebÛecenue yeeoMeen Dekeâyej kesâ
ceveesjbpeve keâe mLeeve Lee~
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yeguevo ojJeepee (heâlesnhegj meerkeâjer)

ojJeepee DeeÙeeleekeâej efpemekesâ Thej Deæ& Je=òeekeâej yevee nw~
efKeÌ[efkeâÙeeB Fmeer Øekeâej keâer nQ~ Thej Deæ&ieesueerÙe iegcyeo yeves nQ~
yeguevo ojJeepee G0Øe0 ceW Deeieje mes 43 efkeâceer otj heâlesnhegj
meerkeâjer veecekeâ mLeeve hej efmLele nw~ Fmekeâe efvecee&Ce 1602 ceW
yeeoMeen Dekeâyej ves keâjeÙee Lee~ 42 meerefÌ{ÙeeW kesâ Thej efmLele
yeguevo ojJeepee 53.63 ceeršj TBÛee Deewj 35 ceeršj ÛeewÌ[e nw~

efmekeâvoje

ojJeepes DeeÙeleekeâej efpemekeâe Thejer Yeeie Deæ& Je=òeekeâej
nw~ heeÕe& efÛe$e ceW ceerveejW yesueveekeâej efoKeueeÙeer heÌ[ jner nQ~ Deeieje
mes Ûeej efkeâceer keâer otjer hej efmekebâoje ceW Dekeâyej keâe cekeâyeje efmLele
nw~ Fmekeâe efvecee&Ce keâeÙe& Dekeâyej ves Meg™ keâjJeeÙee Lee efkeâvleg
Fmekesâ hetje nesves mes henues ner Dekeâyej keâer ce=lÙeg nes ieF&~ yeeo ceW
peneBieerj ves Fmes hetje keâjeÙee~ Ùen cekeâyeje efnvot, FmeeF&, Fmueece,
yeewæ Deewj pewve keâuee keâe meJeexòece efceßeCe nw~

jeOeemJeeceer ceefvoj

Fmekesâ ojJeepeeW keâer yeveeJeš ceW cegieuekeâeueerve FceejleeW keâer
Dehes#ee kegâÚ efYeVelee nw~ DeeÙeleekeâej ojJeepes kesâ Thej Je=òe KeC[
yeveekeâj Deæ&Je=òe yeveeÙee ieÙee nw~

jeOeemJeeceer Deeieje ceW efmLele hegjeves vÙeeme ceW mes Skeâ nw~ Ùen
ueieYeie 100 SkeâÌ[ peceerve ceW Deeieje kesâ Gòej ceW oÙeeueyeeie #es$e
ceW efmLele nw~ Ssmee ceevee peelee nw efkeâ Fmekesâ mebmLeevekeâ mJeeceer peer
cenejepe keâer ce=lÙeg kesâ he§eele Ùen efveCe&Ùe efueÙee ieÙee efkeâ Gvekeâer meceeOeer keâes ceefvoj kesâ ™he ceW Gvekeâer Ùeeoieej ceW yeveeÙee
peeÙes~ Fme ceefvoj keâe efvecee&Ce keâeÙe& Je<e& 1900 mes ØeejcYe ngDee nw Deewj Ùen ueieeleej yeve jne nw~

efMe#eeefLe&ÙeeW keâes efveefo&° keâjW

efkeâ Jes DevÙe YeJeveeW keâes osKekeâj GmeceW pÙeeefceleerÙe Deeke=âefleÙeeW kesâ ØeÙeesie keâe DeOÙeÙeve keâjs~

efve<keâ<e&

efJeefYeVe pÙeeefceleerÙe Deeke=âefleÙeeW keâer Jeemlegkeâuee SJeb efvecee&Ce ceW ØeÙeesie keâj YeJeveeW keâer megvojlee yeÌ{e oer peeleer nw~
Fmekesâ meeLe ner YeJeveeW keâer efJeefMe° henÛeeve Yeer nesleer nw~
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Øeespeskeäš 2

GösMÙe

� heeF& keâer Keespe π

Yetefcekeâe

Ssmee Devegceeve nw efkeâ peye heefnÙes keâe DeefJe<keâej ngDee leye heefnÙes keâer heefjefOe keâer ceehe keâer Yeer DeeJeMÙekeâlee ngF&~
Fme ØeÙeeme ceW ieefCele%eeW keâes megefJeOee kesâ efueS heefnÙes Éeje Skeâ Ûekeäkeâj ceW Ûeueer otjer keâer ceehe keâjvee cenlJehetCe& ueiee~
Fme otjer keâes ceeheves kesâ efueS heefnÙes keâes Skeâ efveef§ele efyevog mes Skeâ Ûekeäkeâj Ûeuee keâj leÙe keâer ieF& otjer keâes veeheves hej
osKee ieÙee efkeâ Ùen otjer heefnÙes kesâ JÙeeme kesâ leerve mes kegâÚ DeefOekeâ nw Deewj Ùen Skeâ efmLej Devegheele nw~

heefjYee<ee

Skeâ Je=òe keâer heefjefOe Deewj Gmekesâ JÙeeme kesâ Devegheele keâes efve™efhele keâjves Jeeues efmLejebkeâ (efveÙeleebkeâ) keâes π (heeF&)
keânles nQ~

π π π π keâe heefjÛeÙe
«eerkeâ JeCe&ceeuee keâe 16 JeeB De#ej π (heeF&) kesâ veece mes efJeKÙeele nw~ ØeeÛeerve «eerkeâ meeefnlÙeeW ces mebKÙee 80 keâes

π (heeF&) mes efve™efhele efkeâÙee peelee Lee~ yeeo ceW efJeefueÙece pee@ve (1706) ves Deheveer ieCeveeDeeW ceW π keâes efJeMe<e ™he
mes ØeÙeesie efkeâÙee~ GvneWves Je=òe keâer heefjefOe Deewj JÙeeme kesâ Devegheele keâes π Éeje oMee&Ùee~ Fmes yeeo ceW DevÙe ieefCele%eeW ves
Yeer mJeerkeâej efkeâÙee~

meebkesâeflekeâ ™he mes 
d

c
=π  peneB hej

C = heefjefOe (cercumfernce) Deewj

d = JÙeeme (diameter)

ieefCele%eeW ves π  kesâ cenlJe keâes mecePee Deewj mechetCe& efJeÕe keâes Fmekesâ cenlJe keâer peevekeâejer oer~ efpeveceW Deeefke&âefce[erpe
efueÙeesvene[& Ùetuej, keâeue& øesâ[efjkeâ iee@me, vÙetšve, pee@ve Jeeve vÙetceVe Deeefo nQ~

Yeeie - 1



(155)

efueÙeesvene[& Ùetuej ves 1748 ceW Deheveer ieCeveeDeeW ceW «eerkeâ De#ej π keâe ØeÙeesie keâjkesâ Fmekeâes Øeefmeæ keâj efoÙee~
efJeefueÙece peesvme ves 1706 ceW Deheveer hegmlekeâ ‘‘ieefCele kesâ veJeervelece heefjÛeÙe’’ ceW π keâe ØeÙeesie efkeâÙee Lee keäÙeeWefkeâ Ùen
hesjerhesâjer  (Periphery)  Meyo keâer «eerkeâ mhesefuebie ceW henuee De#ej Lee, sine leLee cosine heâueveeW ceW Yeer π keâe ØeÙeesie
efkeâÙee peelee nw, keâesCeeW kesâ DeeOeej hej ef$ekeâesCeefceleerÙe heâueveeW keâes %eele efkeâÙee peelee nw~ keâesCe keâer ceehe jsef[Ùeve ceW
efvekeâeueves kesâ efueS π keâe cenlJehetCe& mLeeve nQ~

keâesCe keâer ceehe, 1800 · π jsef[Ùeve

10 · 
180

π   jsef[Ùeve

Deeefke&âefce[erpe ves π keâe ceeve ueieYeie 
7

22  yeleeÙee~ Fmes ieCevee keâeÙeeX keâes mejue yeveeves ceW GheÙeesie efkeâÙee peelee

nw~ YeejleerÙe ieefCele%e DeeÙe&Yeó ves 499 F&0 keâe π ceeve 3.1416 efvekeâeuee~ Ùen Deepe Yeer efJeÕe ceW meJe&ceevÙe nw~

jeceevegpeve ves π  kesâ DeefOekeâ mes DeefOekeâ Megæ ceeve %eele keâjves kesâ efueS Deveskeâ met$e Øemlegle efkeâÙes nQ~ Ùes met$e Deye keâchÙetšj
Éeje π kesâ ueeKeeW oMeceueJe DebkeâeW lekeâ Megæ ceeve %eele keâjves kesâ efueÙes keâejiej efmeæ nes jns nQ~

OÙeeve oerefpeÙes

efkeâ π π π π Skeâ DeheefjcesÙe mebKÙee nw efpemes heefjcesÙe mebKÙee kesâ ™he ceW JÙeòeâ veneR efkeâÙee pee mekeâlee

kesâJeue Fmekeâe efvekeâšlece ceeve 
7

22
 Ùee 3.1416 efueÙee peelee nw~

DeeJeMÙekeâ meece«eer

Skeâ ®heÙee, oes ®heÙee, heeBÛe ®heÙee, Deewj ome ®heÙes keâe efmekeäkeâe, hesefvmeue, mkesâÛehesve, cepeyetle [esje, Ûeeš& heshej~

ef›eâÙee efJeefOe

Skeâ ®heÙes kesâ efmekeäkesâ keâes keâeiepe kesâ Thej jKekeâj efmekeäkesâ hej Skeâ efÛevn
yevee ueerefpeS~ Fme efÛevn mes Oeeies keâes efmekeäkesâ keâer heefjefOe hej uehesšles ngS hegve:
efÛevn lekeâ ueekeâj keâeš ueerefpeS~ Fme keâšs ngÙes Oeeies keâer uecyeeF& keâes veehe ueerefpeS
leLee Fmeer efmekeäkesâ keâe JÙeeme veehe ueerefpeS~

Deye Fmeer Øekeâej DevÙe efmekeäkeâeW 2 ®heÙee, 5 ®heÙee Deewj 10®heÙee kesâ
efmekeäkeâeW keâer heefjefOe Deewj JÙeeme keâer veehe ueerefpeS~ Skeâ meejCeer yevee keâj
efmekeäkeâeW keâer heefjefOe Deewj JÙeeme keâer veeheeW keâes meejCeer ceW Debefkeâle keâerefpeS~

Yeeie - 1



(156)

meejCeer

efmekeäkesâ

Skeâ ®heÙee

oes ®heÙee

heeBÛe ®heÙee

ome ®heÙee

c mesceer

7.6

7.5

7.4

8.5

c
d

7.6

2.4

7.5

2.4

7.4

2.3

8.5

2.7

efvekeâšlece ceeved mesceer

2.4

2.4 efvekeâšlece

2.3

2.7

3.16

3.12

3.17

3.14

heefjCeece

GheÙeg&òeâ meejCeer mes 
d

c  keâe Deewmele efvekeâšlece ceeve 3.14 Øeehle neslee nw~

efve<keâ<e&

Je=òe keâer heefjefOe Deewj JÙeeme kesâ Devegheele keâe efvekeâšlece ceeve 3.14 neslee nw~

π π π π keâe GheÙeesie

efJeefYeVe Øekeâej keâer Je›eâ Deeke=âefleÙeeW pewmes-yesueve, Mebkegâ, ieesues keâe DeeÙeleve Deewj Je›eâhe=‰ efvekeâeueves kesâ met$eeW ceW
ØeÙeesie efkeâÙee peelee nw~

Je=òeekeâej, yesueveekeâej, MebkeäJeekeâej, ieesueekeâej, FceejleeW Deewj Deeke=âefleÙeeW kesâ he=‰eW hej hesvš, hee@efueme kesâ efueÙes
ØeÙegòeâ nesves Jeeueer meece«eer keâer cee$ee SJeb KeÛe& %eele keâjves kesâ efueÙes ieCevee ceW ØeÙeesie efkeâÙee peelee nw~

Deepe meghej keâchÙetšjeW keâer #ecelee ØeeÙe: Fme hejer#eCe mes DeeBkeâer peeleer nw efkeâ Jes π  keâe ceeve efkeâleves, oMeceueJe
DebkeâeW lekeâ efkeâleves meceÙe ceW Øemlegle keâj osles nQ~
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Øeespeskeäš 3(keâ) meJe& meefcekeâe (a+b)2 = a2 + 2ab + b2   keâe ef›eâÙeelcekeâ melÙeeheve

DeeJeMÙekeâ meece«eer

leerve jbie (ueeue, nje, heeruee) kesâ iuespe heshej, oheäleer, Leceexkeâesue, keQâÛeer, hesefvmeue Deewj ieeWo Deeefo

ef›eâÙee efJeefOe

oheäleer mes Skeâ a · 6 mesceer uecyeeF& kesâ Jeie& keâer Deeke=âefle yeveekeâj keâeš ueerefpeS~ ueeue jbie kesâ iuespe heshej mes 6
mesceer uecyeeF& keâe Jeie& yeveekeâj Fme Jeie& hej efÛehekeâe ueerefpeS~

Fmeer Øekeâej oheäleer mes b · 4 mesceer uecyeeF& keâer Jeie& Deeke=âefle yeveeFS~ Deye Fme Jeie& hej njs jbie iuespe heshej mes
4 mesceer uecyeeF& keâe Jeie& yeveekeâj efÛehekeâe ueerefpeS~

oheäleer mes oes DeeÙeleekeâej Deeke=âefleÙeeB efpevekeâer uecyeeF& a · 6 mesceer Deewj ÛeewÌ[eF& b · 4 mesceer nes yeveekeâj keâeš
ueerefpeS Fve hej heerues jbie kesâ iuespe heshej mes Fmeer veehe keâer DeeÙeleekeâej Deeke=âefleÙeeB yeveekeâj efÛehekeâe ueerefpeS~

oheäleer mes lewÙeej keâer ieF& Deeke=âefleÙeeB

Yeeie - 1



(158)

yeveer ngF& ÛeejeW Deeke=âefleÙeeW keâes Leceexkeâesue kesâ Thej efvecve Øekeâej mes JÙeJeefmLele keâerefpeS efkeâ ÛeejeW YegpeeDeeW keâer
uecyeeF& (a + b) · 6 ± 4 · 10 mesceer nes peeÙe~

a = 6 mesceer b = 4 mesceer

LeceeXkeâesue hej JÙeJeefmLele Deeke=âefle Skeâ Jeie& keâer nw efpemekesâ ØelÙeskeâ Yegpee keâer uecyeeF&

(a + b) · 6 ± 4 · 10 mesceer nw~

Fme Øekeâej yeves Jeie& keâe #es$eheâue · (a + b)2  · (6 ± 4)2

· (10)2 Jeie& mesceer

Deeke=âefle (i) keâe #es$eheâue · (a)2 ·(6)2

· 36 Jeie& mesceer

Deeke=âefle (ii) keâe #es$eheâue · (b)2 · (4)2

· 16 Jeie& mesceer

Deeke=âefle (iii) Deewj (iv) keâe #es$eheâue · 2 × a × b  · 2 × 6 ² 4

· 48 Jeie& mesceer
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Dele: veÙes Jeie& Deeke=âefle keâe #es$eheâue

· ÛeejeW Deeke=âefleÙeeW kesâ #es$eheâueeW keâe Ùeesieheâue

(6 ± 4)2 · (6)2 ± (4)2 ± (6 ² 4) ± (6 ² 4)

· (6)2 ± (4)2 ± 2(6 ² 4)

ÙeneB a  · 6 leLee b  · 4

heefjCeece

Ghejesòeâ ef›eâÙeekeâueehe mes Fme meJe&meefcekeâe keâe melÙeeheve efkeâÙee ieÙee nw~

(a + b)2 = a2 + b2 + 2 × ab

= a2 + b2 + 2 ab

veesš : Fmeer Øekeâej a leLee b keâer efJeefYeVe veeheeW mes Fme meJe&meefcekeâe keâe melÙeeheve efkeâÙee pee mekeâlee nw~
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Øeespeskeäš 3 (Ke)  meJe&meefcekeâe (a2 – b2 ) keâe ef›eâÙeelcekeâ efve™heCe

DeeJeMÙekeâ meece«eer

leerve jbie (ueeue, veeruee, heeruee) kesâ iuespe heshej oheäleer Ùee keâe[& yees[&, keQâÛeer, hesefvmeue, hešjer, ieeWo Deeefo~

ef›eâÙee efJeefOe

oheäleer hej Skeâ Jeie& keâer Deeke=âefle yeveeFS efpemekeâer Yegpee keâer uecyeeF& a  · 10 mesceer nes~

Øeehle Jeie& Deeke=âefle keâe #es$eheâue · (10)2

· 100 Jeie& mesceer

Fme Jeie& mes veerÛes efoÙes efÛe$e kesâ Devegmeej b  · 4 mesceer Yegpee keâe Skeâ Jeie& keâeš ueerefpeS~

10 mesceer Yegpee kesâ Jeie& mes b · 4 mesceer keâe Jeie& keâešves hej

Mes<e Yeeie keâe #es$eheâue · (102 - 42) Jeie& mesceer
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Deye Mes<e Yeeie mes DeeÙeleekeâej Yeeie efpemekeâer uecyeeF& 10 mesceer Deewj ÛeewÌ[eF& 6 mesceer nw, keâeškeâj Deueie keâerefpeS~

Deekeâ<e&keâ yeveeves kesâ efueS keâšs ngJes DeeÙeleekeâej Yeeie hej ueeue jbie keâe iuespe heshej efÛehekeâe ueerefpeS, Deewj keâšs
ngS otmejs Yeeie hej heerues jbie keâe iuespe heshej efÛehekeâe ueerefpeS~

ueeue Deewj heerues jbie keâer Fve Deeke=âefleÙeeW keâes efvecve efÛe$e kesâ Devegmeej JÙeJeefmLele keâerefpeS~

6 mesceer 4 mesceer

(1
0-
4)
 m
esce
er

(1
0-
4)
 m
esce
er

efÛe$e - 3a b

Øeehle Deeke=âefle DeeÙeleekeâej nQ, efpemekeâer uecyeeF& · (10 ± 4) mesceer

ÛeewÌ[eF& · (10 - 4) mesceer

Fme DeeÙeleekeâej Deeke=âefle keâe #es$eheâue · (10 ± 4)(10 - 4) Jeie& mesceer

Dele: (102 - 42) · (10 ± 4)(10 - 4)
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(a2 - b2 ) = (a + b) (a - b)

peneB a  · 10, b · 4

heefjCeece

Ghejesòeâ mes (a2 - b2 ) = (a + b) (a - b)

Jewkeâefuhekeâ efJeefOe

Jeie& a2 keâer Deeke=âefle ceW mes Jeie& b2 keâer Deeke=âefle keâes keâeš keâj Deueie keâjves kesâ yeeo Mes<e yeÛeer ngF& Deeke=âefle ceW keâšs
ngS keâesves kesâ efJekeâCe& kesâ DevegefoMe keâeš ueerefpeS~ Fme Øekeâej keâšer ngF& Deeke=âefleÙeeW keâes efÛe$e 5 kesâ Devegmeej JÙeJeefmLele keâerefpeS-

10 mesceer4 mesceer

(1
0-
4)
 m
esce
er

efÛe$e - 5a b
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10 mesceer Yegpee kesâ Jeie& mes b · 4 mesceer keâe Jeie& keâešves hej Mes<e Yeeie keâe #es$eheâue · (102 - 42) Jeie& mesceer

efÛe$eevegmeej JÙeJeefmLele DeeÙeleekeâej Deeke=âefle keâer ueceF& (10 ± 4) mesceer Deewj ÛeewÌ[eF& (10 - 4) mesceer nw~

Dele: Øeehle DeeÙeleekeâej Deeke=âefle keâe #es$eheâue

· (10 ± 4) (10 - 4)

· (102 - 42) · (10 ± 4)(10 - 4)

(a2 - b2 ) = (a + b) (a - b)

peneB b · 10, b · 4

heefjCeece

Ghejesòeâ mes

(a2 - b2 ) = (a + b) (a - b)
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Yeeie - 2

FkeâeF&-5   yeerpeieefCele

DeOÙeeÙe-14  iegCeveKeC[ efJeefOe mes yengheoeW kesâ ueIeglece meceeheJelÙe& SJeb
cenòece meceeheJele&keâ

GösMÙe :

� yengheoeW kesâ iegCeKeC[ keâjves keâe yeesOe keâjevee~

� yengheoeW kesâ cenòece meceeheJele&keâ %eele keâjvee~

� yengheoeW kesâ ueIeglece meceeheJelÙe& %eele keâjvee~

� oes yengheoeW kesâ LCM, HCF ceW leerve %eele nesves hej ÛeewLes De%eele keâes %eele keâjvee~

efMe#eCe efyevog :

���� yengheoeW kesâ iegCeveKeC[~

���� yengheoeW kesâ cenòece meceeheJele&keâ~

���� yengheoeW kesâ ueIeglece meceeheJelÙe&~

���� oes yengheoeW kesâ  LCM leLee HCF ceW mecyevOe~

yengheoeW kesâ iegCeveKeC[ :

Ùeefo keâesF& yengheo f (x) efkeâvneR oes Ùee oes mes DeefOekeâ yengheoeW g (x) Deesj h (x) Deeefo keâe iegCeveHeâue nes, lees
g (x) Deewj h (x) ØelÙeskeâ f (x) keâe Skeâ iegCeveKeC[ keânueelee nw~

pewmes- f (x)  = 2x2 – 10x + 12  keâes

Fme Øekeâej Yeer efueKe mekeâles nQ :

f (x)    = 2 ( x - 2) ( x - 3)

ÙeneB 2, ( x - 2)  leLee ( x - 3 )  leerveeW f (x) kesâ iegCeveKeC[ nQ~ nce f (x)  keâes Fme Øekeâej Yeer efueKe mekeâles nQ~

f (x)  = -2 ( 3 - x) ( x - 2)
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ÙeneB 2 Deewj (3 - x) Yeer f (x) kesâ iegCeKeC[ nQ~ mhe° nw efkeâ Ùeefo g (x) efkeâmeer yenguekeâ f (x) keâe iegCeveKeC[
nes, lees -g (x) Yeer f (x) keâe iegCeveKeC[ neslee nw~

Fmeer Øekeâej iegCeveKeC[eWb keâes Yeepekeâ Yeer keâne peelee nw~ efkeâvleg JÙebpekeâes kesâ Yeepekeâ keâer peien iegCeveKeC[ keânvee
pÙeeoe mešerkeâ nw~ Ûej x kesâ oes mes DeefOekeâ IeeleeW Jeeues JÙebpekeâeW kesâ iegCeveKeC[ ceW Mes<eHeâue ØecesÙe keâe ØeÙeesie Yeer keâjles
nQ~

yengheoeW

f (x) = 2 (x - 2)2 (x - 4) (2x - 1)

Deewj g (x) = 8 (x - 2)3 (2x - 1) (3x + 1)

ceW 2,  ( x - 2), (x - 2)2, (2x - 1) iegCeveKeC[  f (x) Deewj g (x)  oesveeW kesâ meeJe&iegCeveKeC[ nQ~

hegve: r (x)  = 2 (x - 2)2 (2x - 1)  Yeer f (x)  Deewj g (x) keâe meeJe& iegCeveKeC[ nw~

f (x) Deewj g (x) keâes Fme Øekeâej Yeer efueKe mekeâles nW-

f (x) = [2 (x - 2)2 (2x - 1)] (x - 4)

= r (x) (x - 4)

g (x) = [2 (x - 2)2(2x - 1)] [4 (x - 2) (3x + 1)]

= r (x) [4 (x - 2) (3x + 5)]

mhe° nw efkeâ f (x)  Deewj g (x)  ceW r (x)  kesâ Deefleefjòeâ Deewj keâesF& meeJe&iegCeveKeC[ veneR nw~ Fmeer keâejCe r (x)

keâes f (x)  Deewj g (x)  keâe meyemes yeÌ[e meeJe&iegCeveKeC[ DeLeJee cenòece meceeheJele&keâ Ùee HCF keânles nQ~

HCF  %eele keâjves keâer efJeefOe :

henues nce mebKÙeeDeeW kesâ HCF %eele keâjves keâer efJeefOe osKeWies~

pewmes- 36 Deesj 54 keâe HCF %eele keâjves ceW efvecve ÛejCeeW keâe heeueve megefJeOeepevekeâ nw~

ÛejCe 1 :

ØelÙeskeâ mebKÙee keâes DeYeepÙe mebKÙeeDeeW kesâ IeeleebkeâeW kesâ iegCeveHeâue kesâ ™he ceW JÙeòeâ keâerefpeS~

36·22²32

54·2²33

ÛejCe 2 :

Ùeefo keâesF& meeJe& DeYeepÙe iegCeveKeC[ ve nes, lees HCF, 1 nesiee~ Ùeefo keâesF& meeJe& DeYeepÙe iegCeveKeC[ neW lees
oer ieF& mebKÙeeDeeW kesâ DeYeepÙe iegCeveKeC[eW ceW Deeves Jeeueer ØelÙeskeâ DeYeepÙe mebKÙee keâe vÙetvelece Ieeleebkeâ %eele keâerefpeS~

GheÙeg&òeâ GoenjCe ceW 2 SJeced 3 DeYeepÙe meeJe&iegCeveKeC[ nQ efpevekeâer vÙetvelece IeeleW ›eâceMe: 21 SJece 32 nQ~

 Dele: DeYeepÙe meeJe&iegCeveKeC[ ›eâceMe: 21SJeced 32 nQ~

Yeeie - 2
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ÛejCe 3 :

DeYeepÙe meeJe&iegCeveKeC[eW keâes Deeheme ceW iegCee keâjkesâ HCF Øeehle keâjles nQ~

GheÙeg&òeâ GoenjCe ceW 36 Deesj 54 keâe HCF

·21²32

·18

mebKÙeeDeeW keâer ner lejn yengheoeW ceW, DeYeepÙe iegCeKeC[ kesâ mLeeve hej DeKeb[veerÙe iegCeveKeC[ keâe ØeÙeesie keâjles nQ~
DeKeb[veerÙe iegCeveKeC[ keâes mejueleced iegCeveKeC[ Yeer keânles nQ~ pewmes 2x + 8 DeKeb[veerÙe veneR nw keäÙeeWefkeâ 2x + 8

= 2 (x + 4) peyeefkeâ x2 + 1 DeKeb[veerÙe nw keäÙeeW efkeâ Fmekesâ Deeies mejueleced iegCeveKeC[ veneR efkeâÙes pee mekeâles~

GoenjCe 1 : yengheoeW 30 (x2 - 3x + 2) Deewj50 (x2 - 2x + 1) keâe HCF %eele keâerefpeS~

f(x) = 2 × 3 × 5 × (x - 1) × (x -2)

g(x) = 2 × 52 × (x - 1) 2

Dele: f(x) Deewj g(x) keâe HCF = 21 × 51 × (x-1)1

= 10  (x - 1)

GoenjCe 2 : yenggheoeW f (x) =10 (x + 1) (x - 3)3

g(x) = 15 (x - 2) (x - 3)2

Deewj h(x) = 25 (x + 5) (x - 3)3 keâe HCF %eele keâerefpeS~

ÙeneB leerveeW yengheoeW ceW meeJe& DeKeb[veerÙe iegCeveKeC[ Deewj Fvekesâ vÙetvelece Ieeleebkeâ %eele keâjles nQ :

f (x) · 2 × 5 × (x + 1) × (x - 3)3

g(x) = 3 × 5 × (x - 2) × (x - 3)2

h(x) = 52 × (x + 5) × (x - 3)3

Dele: HCF · 51 × (x - 3)2

= 5 × (x - 3)2

yengheoeW keâe ueIeglece meceeheJelÙe& :

mebKÙeeDeeW keâer YeeBefle yengheoeW kesâ meboYe& ceW Yeer Ùeefo

f(x)· h(x) . g(x)

lees f(x) keâes g(x) Deewj h(x) keâe iegCepe Ùee DeheJelÙe& keânles nQ leLee g(x) Deewj h(x) keâes f(x) keâe
iegCeveKeC[ keânles nQ~ mebKÙeeDeeW kesâ LCM %eele keâjves kesâ efueS efvecveefueefKele GoenjCe hej OÙeeve oW-

8 kesâ iegCepe nQ: 8, 16, 24, 32, 40, .....

Yeeie - 2
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12 kesâ iegCepe nQ : 12, 24, 36, 48, 60, ....

8 Deewj 12 kesâ Fve iegCepeeW ceW mebKÙeeSB 24, 48 meeJe& nQ~ Ùes meYeer mebKÙeeSB meeJe& iegCepe nQ Ùee meceeheJelÙe& nQ
Deewj GveceW meyemes Úesše Ùee ueIeglece iegCepe 24 nw~ Dele: 8 Deewj 12 keâe LCM 24   nw~

LCM %eele keâjves keâer otmejer efJeefOe DeYeepÙe iegCeveKeC[ Éeje Yeer nw~ pees Fme Øekeâej nw-

8 · 23

12 · 22²31

Deye Fve DeYeepÙe iegCeveKeC[eW keâes Gvekesâ DeefOekeâlece Ieeleebkeâ keâes ueskeâj iegCee keâjkesâ LCM  %eele keâjles nQ~

GheÙegkeä&le GoenjCe ceW 8 Deewj 12 keâe LCM 23²31·24 nesiee~

Fmeer Øekeâej oes Ùee oes mes DeefOekeâ yengheoeW keâe LCM DeYeepÙe mebKÙeeDeeW kesâ mLeeve hej DeKeb[veerÙe iegCeveKeC[
ueskeâj %eele keâjles nQ~

GoenjCe : yengheoeW (x - 2) (x2 - 3x + 2) Deewj (x2 - 5x + 6) keâe LCM %eele keâerefpeS~

p (x) = (x - 2) (x2 - 3x + 2)

p (x) = (x - 1) (x - 2)2

leLee q (x) · x2 - 5x + 6

q (x) · (x - 2) (x - 3)

mhe°le:, (x - 1) Deewj (x - 2)2, p (x) kesâ ØelÙeskeâ iegCepe kesâ iegCeveKeC[ neWies~ Fmeer Øekeâej (x - 2) Deewj (x
- 3), q(x) kesâ ØelÙeskeâ iegCepe kesâ iegCeveKeC[ neWies~ Fme Øekeâej (x - 1),(x - 2),(x - 2)2 Deewj (x - 3) DeefveJeeÙe&le:
p(x) Deewj q(x) kesâ ØelÙeskeâ meeJe&iegCepe Ùee meceeheJelÙe& kesâ iegCeveKeC[ neWies~ Fve Ûeej iegCeveKeC[eW ceW mes (x - 2) keâes
ÚesÌ[e pee mekeâlee nw, keäÙeeW efkeâ Ùeefo (x - 2)2 efkeâmeer  yengheo keâe iegCeveKeC[ ngDee, lees (x - 2) Fmekeâe iegCeveKeC[
DeJeMÙe ner nesiee~ Dele:

r (x)  ·  (x - 1) (x - 2)2 (x - 3)

DeeJeMÙekeâ ™he mes r (x), p(x) Deewj q(x) kesâ ØelÙeskeâ meeJe&iegCepe keâe iegCeveKeC[ nesiee~

Dele: p(x) Deewj q(x) keâe LCM, r (x) nw~

Fme GoenjCe mes mhe° nw efkeâ oes Ùee oes mes DeefOekeâ yengheoeW keâe LCM %eele keâjves kesâ efueS, ØelÙeskeâ yengheo keâes
DeKeb[veerÙe iegCeveKeC[eW keâer DeefOekeâlece IeeleeW kesâ iegCeveHeâue kesâ ™he ceW JÙeòeâ keâj mekeâles nQ~

GoenjCe 3 : yengheoeW

f (x) · 4(x - 1)2 (x2 + 6x + 8)

Deewj g(x) · 10 (x - 1) ( x + 2) (x2 + 7x + 10 ) keâe LCM %eele keâerefpeS~

yenggheoeW keâes DeKeb[veerÙe iegCeveKeC[eW keâer IeeleeW kesâ iegCeveHeâue kesâ ™he ceW efueKeves hej
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f(x) · 22 ² (x - 1)2 ² (x ± 2) ² (x ± 4)

g(x) · 2 ² 5 ² (x - 1) ² (x ± 2) ² (x ± 5) ² (x ± 2)

· 2 ² 5 ² (x - 1) ² (x ± 2)2 ² (x ± 5)

Dele: f(x) Deewj g(x) keâe LCM

· 22 ² 51 ² (x - 1)2 ² (x ± 2)2 ² (x ± 4)1 ² (x ± 5)1

· 20 (x - 1)2(x ± 2)2 (x ± 4) (x ± 5)

.Ùeefo m Deewj n keâesF& oes Oeveelcekeâ hetCeeËkeâ neW, lees

(m Deewj n keâe LCM ) ² (m Deewj n keâe HCF) · mn

Fmeer Øekeâej f(x) Deewj g(x) yengheoeW kesâ efueS

(f(x) Deewj g(x) keâe LCM) ² (f(x) Deewj g(x) keâe HCF ) · f(x) g(x) Ùee - f(x) g(x)

Ùeefo HCF, LCM efoÙes ngS neW Deewj f(x) leLee g(x) ceW mes Skeâ ceevee efkeâ f(x) %eele nes lees  g(x)

DeefÉleerÙe ™he mes %eele veneR efkeâÙee pee mekeâlee~ oes yengheo g(x) Deewj - g(x) Ssmes neWies efpevekesâ f(x)

kesâ meeLe LCM Deewj HCF Jener neWies pees efoS ieS nQ~

Ùeefo yengheoeW f(x) Deewj g(x) kesâ HCF keâes h(x) leLee LCM keâes l(x) mes JÙeòeâ keâjW leye nceW Øeehle
neslee nw

h(x) ² l(x) · ± f (x) × g(x)

GoenjCe 4 : oes yengheoeW kesâ HCF Deewj LCM ›eâceMe: (4 x ± 5) (3 x - 7)2 Deewj (4 x ± 5)3 (3x - 7)3

nQ~ Ùeefo oesveeW ceW mes Skeâ yengheo (4 x ± 5)3 (3x - 7)2 nes, lees otmeje yengheo %eele keâerefpeS~

ÙeneB h (x) · (4 x ± 5) (3x - 7)2

l (x) · (4 x ± 5)3 (3x - 7)3

f (x) · (4 x ± 5)3 (3x - 7)2

met$e h (x) ² l(x) ·  ± f(x) g(x) ceW jKeves hej

{(4 x ± 5) (3x - 7)2}{(4 x ± 5)3 (3x - 7)3} · ± (4 x ± 5)3 (3x - 7)2 × g(x)

DeLeJee (4 x ± 5)4 (3x - 7)5 = ± (4 x ± 5)3 (3x - 7)2 × g(x)

DeLeJee ± g(x) · (4 x ± 5) (3x - 7)3

DeLee&led g(x) · (4 x ± 5) (3x - 7)3 Ùee - (4 x ± 5) (3x - 7)3

GoenjCe 5 : yengheoeW (x ± 3) (- x 2±10 x - 25) Deewj (x - 5) (x ± 3)3 keâe LCM %eele keâerefpeS Deewj efHeâj
Fmekeâer meneÙelee mes HCF %eele keâerefpeS~
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ÙeneB f (x) = (x ± 3) (- x2± 10 x - 25)

·-(x ± 3) (x - 5) 2

Deewj g (x)  · (x - 5) (x ± 3)3 nw~

DeefOekeâlece Ieele Jeeues heo keâe iegCeebkeâ Oeveelcekeâ uesves hej

f (x) Deewj g (x) keâe LCM · (x ± 3)3 (x - 5)2

hegve: met$e h (x) ² l(x) · ± f(x) g(x) keâe ØeÙeesie keâjves hej

 h(x) ² (x ± 3)3 (x - 5)2 · { -(x + 3) (x - 5)2 ² (x - 5) (x ± 3)3

· ± (x ± 3)4 (x - 5)3

Dele: h(x) · ± (x ± 3) (x - 5)

DeefOekeâlece Ieele Jeeues heo keâe iegCeebkeâ Oeveelcekeâ uesves hej

h(x) ·  (x ± 3) (x - 5)

cetuÙeebkeâve :

efJeÅeeefLe&ÙeeW mes efvecveefueefKele ØeMMveeW keâes nue keâjeÙeW~

1. efvecveefueefKele yengheoeW keâe HCF %eele keâerefpeS~

(x2 - 1),(x4 - 1) Deewj (x - 1) 2

2. yengheoeW 12 (x4- x3) Deewj 8(x4 - 3x3 ± 2x2) keâe LCM %eele keâerefpeS~

3. a Deewj b kesâ ceeve %eele keâerefpeS, Ùeefo yengheoeW

f(x) · (x ± 3) (2x2 - 3x ± a)

Deewj g(x) · (x - 2) (3x2 ± 10x - b)

keâe HCF, (x ± 3) (x - 2) nes~

4. k kesâ efkeâme ceeve (efkeâve ceeveeW)  kesâ efueS x2± x -(2k ± 2z ) Deewj

2x2 ± kx - 12 keâe HCF, x + 4 nesiee?

5. oes yengheoeW p(x)· (x - 3) (x2 ± x - 2) Deewj

q(x)· x2 - 5x ± 6 keâe HCF, x - 3 nw~

lees p(x) Deewj q(x) keâe LCM %eele keâerefpeS~
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DeOÙeeÙe-15 heefjcesÙe JÙebpekeâ

GodosMÙe :-

� heefjcesÙe JÙebpekeâes keâer henÛeeve keâe yeesOe keâjevee~

� heefjcesÙe JÙebpekeâ, heefjcesÙe mebKÙee keâs meceeve JÙeJenej keâjles nwb~

� heefjcesÙe JÙebpekeâ keâes efvecveleced heoes ces JÙeòeâ keâjvee~

� heefjcesÙe JÙebpekeâeW keâs Ùeesie mebefkeâÙee keâe yeesOe keâjevee~

� heefjcesÙe JÙebpekeâ kesâ ÙeespÙe heÇefleueesce keâe yeesOe keâjevee~

� heefjcesÙe JÙebpekeâ keâs iegCeve SJeced Gvekeâs efJeYeepeve keâer mebefkeâÙeeDeesb keâe yeesOe keâjevee~

efMe#eCe efyevog :-

���� yengheo keâe %eeve~

���� hetCee&keâeW SJeced yengheoeW keâs iegCeeW keâer leguevee~

���� heefjcesÙe mebKÙee SJeced heefjcesÙe JÙebpekeâeW keâer meceevelee~

���� yengheo keâes heefjcesÙe JÙebpekeâ keâs ™he cesb heÇkeâš keâjvee~

���� heefjcesÙe JÙebpekeâ keâes efvecveleced heoes cessb JÙekeäle keâjvee~

���� heefjcesÙe JÙebpekeâeW keâes peesÌ[vee, Ieševee, iegCee SJeced Yeeie keâjvee~

���� heefjcesÙe JÙebpekeâ keâe ÙeespÙe Øeefleueesce %eele keâjvee~

���� heefjcesÙe JÙebpekeâ keâe JÙegl›eâce Ùee iegCeveelcekeâ Øeefleueesce~

yengheo (Polynomial)-

a
0 
xn  + a

1
xn-1 + .... + a

n-1
 .x + a

n

pewmes yeerpeerÙe JÙebpekeâeW keâes Skeâ Ûej x ceW yengheo keânles nQ, peneB efkeâ

(i) kesâJeue Skeâ Ûej x Deelee nes Deewj n ≥ 0 Skeâ hetCeeËkeâ nes Deewj

(ii) a
0
, a

1
, ...............a

n
 JeemleefJekeâ mebKÙeeSB neW~
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(iii) a
0
 ≠ 0,GheÙegkeä&le yengheo Ieele keâe yengheo keânueelee nw~

.efvecveefueefKele leeefuekeâe mes hetCeeËkeâeW SJeced yengheoeW kesâ iegCeOeceeX keâer meceevelee mhe° nw~

hetCeeËkeâ yengheo

1. oes hetCeeËkeâeW keâe Ùeesie (Deblej) Skeâ hetCeeËkeâ neslee nw~ oes yengheoeW keâe Ùeesie (Deblej) Skeâ yengheo neslee nw~

2. hetCeebkeâ MetvÙe (0) Ssmee nw efkeâ efkeâmeer Yeer hetCeeËkeâ MetvÙe yengheo (efpemes nce 0 mes Øekeâš keâjles nQ) Ssmee
a kesâ efueS a + 0 = a neslee nw efkeâ efkeâmeer yengheo p(x) kesâ efueS

p (x) + 0 = p(x)

3. efkeâmeer hetCeeËkeâ (a) kesâ efueS Skeâ Ssmee hetCeeËkeâ efkeâmeer yengheo p (x) kesâ efueS Skeâ Ssmee yengheo
- a neslee nw efkeâ  a + (-a) = 0 - p(x) neslee nw efkeâ p (x) + [-p (x)] = 0

4. efkeâvneR Yeer oes hetCeeËkeâeW keâe iegCeveheâue, Skeâ efkeâvneR Yeer oes yengheoeW keâe iegCeveheâue Skeâ
hetCeeËkeâ neslee nw~ yengheo neslee nw~

5. hetCeeËkeâ 1 Ssmee nw efkeâ efkeâmeer hetCeeËkeâ a kesâ efueS yengheo 1 Ssmee yengheo nw efkeâ efkeâmeer yengheo p(x)

a . 1 = a kesâ efueS p (x) . 1 = p (x)

GheÙeg&òeâ iegCeOeceeX kesâ DeeOeej hej nce keân mekeâles nQ efkeâ yengheo, hetCeeËkeâeW keâer lejn JÙeJenej keâjles nQ~

	
n

m
 kesâ ™he keâer mebKÙeeSB, peneB m SJeb n hetCeeËkeâ nQ Deewj n ≠ 0 heefjcesÙe mebKÙeeSB keânueeleer nQ~ Ùen

DeeJeMÙekeâ veneR nw efkeâ 
n

m
 Yeer hetCeeËkeâ nes~ heefjcesÙe mebKÙee kesâ ceevekeâ ™he ceW n keâes $e+Ceelcekeâ veneR

uesles~ Ùeefo n $e+Ceelcekeâ nes lees Gmes DebMe ceW efÛeÖ heefjJeefle&le keâjkesâ Oeveelcekeâ yevee efueÙee peelee nw~

	
( )
( )xq

xp
 kesâ ™he keâe JÙebpekeâ peneB, p(x), q(x)  yengheo nw leLee q(x) MetvÙeslej yengheo nw, heefjcesÙe

JÙebpekeâ keânueelee nw~ x kesâ Gme ceeve kesâ efueS efpemeceW q(x) ≠ 0, p(x) heefjcesÙe JÙebpekeâ heefjYeeef<ele

neslee nw~ mhe°leÙee heefjcesÙe mebKÙeeDeeW keâer YeeBefle Ùen DeeJeMÙekeâ veneR nw efkeâ 
( )
( )xq

xp
 Skeâ yengheo nes~

	 ØelÙeskeâ yengheo p(x) Skeâ heefjcesÙe JÙebpekeâ nw - keäÙeeWefkeâ nce p(x) keâes 
( )
1

xp
 kesâ ™he ceW efueKe mekeâles nQ~

	 efvecvelece heoeW ceW heefjcesÙe JÙebpekeâ -

Skeâ heefjcesÙe mebKÙee 
n

m
 keâes Deheves ueIeglece Ùee efvecvelece heoeW ceW nesvee leye keânles nQ peyeefkeâ
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m leLee n kesâ efvejhes#e ceeveeW keâe cenòece meceeheJele&keâ (HCF) 1 nes~ Ùeefo 
n

m  Deheves efvecveheoeW ceW ve nes

lees nce DebMe Deewj nj ceW mes HCF keâe efvejmeve keâjkesâ Ùee Yeeie oskeâj Gmes efvecvelece heoeW ceW Øeehle keâjles
nQ~

Fmeer Øekeâej Ùeefo p(x) leLee q(x) yengheoeW keâe HCF 1 nes lees nce keân mekeâles nQ efkeâ heefjcesÙe

JÙebpekeâ 
( )
( )xq

xp
 Deheves efvecvelece heoeW ceW nw~

Ùeefo 
( )
( )xq

xp
Deheves efvecvelece heoeW ceW veneR nes, lees DebMe Deewj nj oesveeW ceW Fvekesâ HCF mes Yeeie

oskeâj Gmes efvecvelece heoeW ceW Øeehle keâj uesles nQ~

GoenjCe 1- heefjcesÙe JÙebpekeâ 
( )( )

( )1

42

+
−+

x

xx
 Deheves efvecvelece heoeW ceW nw keäÙeeWefkeâ DebMe ( )( )42 −+ xx  leLee nj

( )1+x  keâe HCF,, 1nw~

GoenjCe 2- efvecveefueefKele heefjcesÙe JÙebpekeâ keâes Gmekesâ efvecvelece heoeW ceW JÙeòeâ keâerefpeS :

5129

156
2

2

−+
+−

xx

xx

p (x) = 6x2 - 5x + 1 = (2x - 1) (3x - 1)

q (x) = 9x2 + 12x - 5 = (3x + 5) (3x - 1)

p (x) leLee q (x) keâe HCF = 3x -1

Dele:
( ) ( )
( ) ( ) 53

12

1353

1312

)(

)(

+
−

=
−+
−−

=
x

x

xx

xx

xq

xp

(ÙeneB DebMe Deewj nj oesveeW ceW HCF = 3x -1 mes Yeeie osves hej)

Dele: 
5129

156
2

2

−+
+−

xx

xx  Deheves efvecvelece heoeW ceW 
53

12

+
−

x

x
 ™he ceW JÙeòeâ efkeâÙee pee mekeâlee nw~

GoenjCe 3. peye oesveeW heefjcesÙe JÙebpekeâeW kesâ nj meceeve nQ~

( ) ( )
2

2

2

11

2

1

2

1 22222

−
=

−
−++

=
−
−

+
−
+

x

x

x

xx

x

x

x

x
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GoenjCe 4- peye oesveeW heefjcesÙe JÙebpekeâeW kesâ nj meceeve veneR nQ -

( )
( ) ( )

( ) ( )11

11

1

1

1

1
2

22

2 +−

−++
=

+
+

−

+

xx

xx

xx

x
(Ùene B (x - 1)2  leL ee (x + 1) k e â e

= ( ) ( )11

1212
2

22

+−

+−+++

xx

xxxx
    

LCM (x - 1)2 (x + 1) nw~)

= ( ) ( )11

22
2

2

+−

+

xx

x

=  
1

22
23

2

+−−
+

xxx

x

heefjcesÙe JÙebpekeâ keâe ÙeespÙe Øeefleueesce :

Ùeefo heefjcesÙe JÙebpekeâ 
( )
( )xq

xp
 keâes heefjcesÙe JÙebpekeâ 

( )
( )xq

xp−
 ceW peesÌ[W lees nceW Øeehle neslee nw

( )
( )

( )
( )

( ) ( )
( ) ( )

0
0

==
−

=
−

+
xqxq

xpxp

xq

xp

xq

xp

ÙeneB, 
( )

( )xq

xp−
, JÙebpekeâ 

( )
( )xq

xp
 keâe ÙeespÙe Øeefleueesce keânueelee nw~

GoenjCe 5- 








+
−

−
3

2
2

3

x

xx
JÙebpekeâ 

3

2
2

3

+
−

x

xx  keâe ÙeespÙe Øeefleueesce nw~

oes heefjcesÙe JÙebpekeâeW keâe Ùeesie SJeb Devlej meowJe Skeâ heefjcesÙe JÙebpekeâ neslee nw~ GheÙeg&òeâ GoenjCeeW 1 leLee 2
ceW Ùeesie Deewj Devlej kesâ heefjCeece heefjcesÙe JÙebpekeâ nQ~

GoenjCe 6- ( )( )11

32

1

3

−+
+

+−
− xx

x

xx
 keâes mejue keâerefpeS

( )( )11

32

1

3

−+
+

+−
− xx

x

xx
ÙeneB (x - 1), x leLee  (x + 1) (x - 1) kesâ

= 
( ) ( ) ( ) ( )

( ) ( )11

311213

+−
+++−−+

xxx

xxxxxx

LCM  x (x - 1) (x + 1) nw~

( ) ( )11

32233 222

+−
+++−+

=
xxx

xxxxx
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· 
xx

xx

−
++

3

2 262

pees efkeâ Skeâ heefjcesÙe JÙebpekeâ nw~

heefjcesÙe JÙebpekeâeW keâe iegCeve :

oes heefjcesÙe mebKÙeeDeeW kesâ iegCeveheâue keâer ner lejn mes heefjcesÙe JÙebpekeâeW kesâ iegCeveheâue keâes Øeehle keâjles nQ~

oes heefjcesÙe JÙebpekeâeW 
( )
( )xq

xp
 SJeb 

( )
( )xs

xr
 kesâ iegCeveheâue keâes 

( )
( )

( )
( )

( ) ( )
( ) ( )xsxq

xrxp

xs

xr

xq

xp

.

.
=×  kesâ ™he ceW JÙeòeâ keâjles

nQ~

GoenjCe 7- heefjcesÙe JÙebpekeâeW ( )2

2

4

107

−

+−

x

xx
 SJeb 

5

1272

−
+−

x

xx  keâe iegCeve keâerefpeS SJeb iegCeveheâue keâes Gvekesâ

efvecvelece heoeW ceW JÙeòeâ keâerefpeS~

( ) ( )5

127

4

107 2

2

2

−
+−

×
−

+−
x

xx

x

xx
 ·  

( ) ( )
( ) ( )54

127107
2

22

−×−

+−×+−

xx

xxxx

( ) ( ) ( ) ( )
( ) ( ) ( )544

4352

−−−
−−−−

=
xxx

xxxx

DebMe Deewj nj keâe HCF, (x - 5) (x - 4) nw~ HCF mes DebMe Deewj nj ceW Yeeie osves hej

( ) ( )5

127

4

107 2

2

2

−
+−

×
−

+−
x

xx

x

xx
 

( )( )
( )4

32

−
−−

=
x

xx

4

652

−

+−
=

x

xx
(pees efkeâ efvecvelece heoeW ceW nw)

heefjcesÙe JÙebpekeâeW keâe JÙegl›eâce :

ØelÙeskeâ MetvÙeslej heefjcesÙe JÙebpekeâ 
( )
( )

( ) ]0[ ≠xp
xq

xp
 kesâ mebiele 

( )
( )xp

xq
 Skeâ Ssmee heefjcesÙe JÙebpekeâ neslee nw efkeâ

( )
( )

( )
( )

( ) ( )
( ) ( )

1==×
xpxq

xqxp

xp

xq

xq

xp
 nes lees 

( )
( )xp

xq
 keâes 

( )
( )xq

xp
 keâe JÙegl›eâce Ùee iegCeveelcekeâ Øeefleueesce keânles nQ~

heefjcesÙe JÙebpekeâeW keâe efJeYeepeve :

Skeâ MetvÙeslej heefjcesÙe mebKÙee mes Yeeie osves keâe DeLe& neslee nw Gmekesâ JÙegl›eâce mes iegCee keâjvee~ Gmeer Øekeâej MetvÙeslej
heefjcesÙe JÙebpekeâ mes Yeeie osves keâe DeLe& neslee nw, Gmekesâ JÙegl›eâce mes iegCee keâjvee~
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GoenjCe 8 -
1

2
2 −

−
x

x
 keâe JÙegl›eâce 

x

x

2

1 2− nw~

GoenjCe 9
54

54

25

1
2

2

2

2

−+
−−

÷
−
−

xx

xx

x

x  keâes efvecvelece heoeW kesâ Skeâ heefjcesÙe JÙebpekeâ kesâ ™he ceW JÙeòeâ keâerefpeS~

54

54

25

1

54

54

25

1
2

2

2

2

2

2

2

2

−−
−+

×
−
−

=
−+
−−

÷
−
−

xx

xx

x

x

xx

xx

x

x

( ) ( )
( ) ( )

( ) ( )
( ) ( )15

15

55

11

+−
−+

×
+−
+−

=
xx

xx

xx

xx

( ) ( )
( ) ( )55

11

−−
−−

=
xx

xx

2510

12
2

2

+−
+−

=
xx

xx

cetuÙeebkeâve :

efJeÅeeefLe&ÙeeW keâes efvecveefueefKele ØeMveeW keâes nue keâjeÙeW~

1. efvecveefueefKele heefjcesÙe JÙebpekeâ keâes efvecvelece heoeW ceW efueefKeS~

( ) ( )
( )34

6523
22

22

++
++++

xxx

xxxx

2.
2

1
2

3

+
−

x

x  ceW keâewve-mee heefjcesÙe JÙebpekeâ peesÌ[e peeS efkeâ 
2

32
2

23

+
+−

x

xx  Øeehle nes ?

3. Ùeefo 
1

1

−
+

=
x

x
m  SJeb 

1

1

+
−

=
x

x
n  nw, leye m2 + n2 - mn keâe ceeve %eele keâerefpeS~

4. Ùeefo 
x

xa
1

+=  nes, leye 
a

a
1

+  keâes Skeâ heefjcesÙe JÙebpekeâ kesâ ™he ceW JÙeòeâ keâerefpeS~

5. mejue keâerefpeS 
34

4

2

3

6

2
222 −−

÷








−+
+

−− xxxxxx
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DeOÙeeÙe 16 - efÉIeele meceerkeâjCe

GösMÙe

� efÉIeele meceerkeâjCe keâer henÛeeve keâjvee~

� efÉIeele meceerkeâjCe keâes efJeefYeVe efJeefOeÙeeW Éeje nue keâjvee~

� Jeeefle&keâ ØeMveeW ceW efÉIeele meceerkeâjCe yeveevee SJeb nue keâjvee~

efMe#eCe efyevog

���� efÉIeele yengheo

���� efÉIeele meceerkeâjCe leLee Fmekesâ cetue

���� efÉIeele meceerkeâjCe kesâ cetueeW keâer Øeke=âefle

���� efoÙes ieÙes cetueeW mes efÉIeele meceerkeâjCe yeveevee

���� ceevekeâ efÉIeele meceerkeâjCe ax2 + bx + c = 0 keâes iegCeveKeC[ SJeb met$e Éeje nue keâjvee

���� Jeeefle&keâ ØeMveeW ceW efÉIeele meceerkeâjCe

ØemlegleerkeâjCe :

efÉIeele yengheo

efMe#eeefLe&ÙeeW mes ØeMve hetÚW efkeâ JÙebpekeâeW 2x, x3, x7 ceW efkeâleves heo nQ ?

Gvekesâ Gòej kesâ DeeOeej hej mhe° keâjW efkeâ Ssmes JÙebpekeâ Skeâ heoer keânueeles nQ~

Jen JÙebpekeâ efpemeceW Skeâ mes DeefOekeâ heo nesles nQ, yengheo keânueelee nw~

pewmes 2x + 5, ax2 + bx + c, x3 + 7x + 2 Deeefo

efMe#eeefLe&ÙeeW keâes mhe° keâjW efkeâ 
32

1

−
+

x

x
 Skeâ yeerpeerÙe JÙebpekeâ nw, Ùen yengheo JÙebpekeâ veneR nw~

Ssmes JÙebpekeâ efpemeceW oes heo neW, efÉheo JÙebpekeâ keânueelee nw~ pewmes 2x3 + 7x, 3x + 2  Deeefo~

Ssmes JÙebpekeâ efpemeceW leerveheo nes, ef$eheo JÙebpekeâ keânueelee nw~ pewmes x3 + 7x2 + 2, x2 + x + 1 Deeefo~
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Ssmes yengheo efpemeceW Ûej jeefMe keâe GÛÛelece Ieeleebkeâ 2 nes, efÉIeele yengheo (Quadratic or Second degree

polynomial) keânueelee nw~

Fmekeâe JÙeehekeâ ™he (ax2 + bx + c) nw~

efÉIeele yengheo SJeb Gmekesâ MetvÙekeâ keâes %eele keâjvee -

ceevee p(x) = ax2 + bx + c

Skeâ efÉIeele yengheo nw Deewj k Skeâ DeÛej jeefMe nw~

x kesâ mLeeve hej k jKeves hej

p (k) = ak2 + bk + c

Dele: x = k  hej p(x) keâe ceeve ak2 + bk + c nesiee~

Ùeefo x = k jKeves hej

p (k) = 0 nes lees k efoÙes ieÙes yengheo keâe MetvÙekeâ keânueelee nw~

efÉIeele meceerkeâjCe

Ùeefo p (x) = ax2 + bx + c

peneB hej a, b, c JeemleefJekeâ mebKÙeeSB Deewj x Skeâ Ûej jeefMe nw~

Skeâ efÉIeele yengheo nes lees

p (x) = 0 keâes efÉIeele meceerkeâjCe keânles nQ~

GoenjCe

(i) x2 + 4x - 3 = 0

(ii) 3 x2 - 2 = 0

(iii) x3 + 7x + 2 = 0 veneR (keäÙeeW?)

(iv) x2 - 3x + 5 = 0

(v)
x

x 2

9
=  neB Ùee veneR (peeBÛe keâerefpeS)

efMe#eeefLe&ÙeeW keâes efÉIeele meceerkeâjCe henÛeeveves kesâ efueS keâeÙe& oW~

efÉIeele meceerkeâjCe keâes nue keâjvee

1. iegCeveKeC[ efJeefOe

ceevee ax2 + bx + c = 0, peneB hej a, b, c JeemleefJekeâ mebKÙeeSB Deewj x  Ûej jeefMe nw~
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Fme efJeefOe ceW,

Ùeefo ax2 + bx + c = (px + q) (rx + s)

peneB hej p, q, r, s JeemleefJekeâ mebKÙeeSB nQ~

lees (px + q) (rx + s) = 0

⇒ px + q = 0

Ùee rx + s = 0

⇒ x = 
p

q−
 Ùee 

r

s
x −=

pewmes (3x - 2) (2x - 3) = 0

⇒ 3x - 2 = 0  Ùee 2x - 3 = 0

⇒ 3

2
=x

 Ùee 
2

3
=x  Gòej

2. hetCe& Jeie& yeveekeâj

ceevee ax2 + bx + c = 0 keâes (px + q)2 = r kesâ ™he ceW hetCe& Jeie& yeveeÙee ieÙee~

DeLee&le ax2 + bx + c = (px + q)2 – r = 0

⇒ (px + q)2 = r, r ≥ 0

p

rq
x

±−
=∴ , r ≥ 0

pewmes 4x2 - 6x + 1 = 0 keâes hetCe& Jeie& efJeefOe mes nue keâjvee~

efoÙee nw : 4x2 - 6x + 1 = 0

⇒  (2x)2 - 2.2x.
2

3
 + 

2

2

3








1

4

9
+−  = 0

⇒
2

2

3
2 







 −x =
4

5

⇒
2

3
2 −x =

2

5±

⇒ 2x  = 
2

5

2

3
± ⇒ x  =

4

53±
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3. ßeerOejeÛeeÙe& keâe met$e

ceevee ax2 + bx + c = 0,  peneB hej a, b, c JeemleefJekeâ mebKÙeeSB Deewj x Skeâ Ûej jeefMe nw~

Ùen Skeâ efÉIeele meceerkeâjCe nw~

Fme efJeefOe ceW,

ax2 + bx + c = 0

⇒ ax2 + bx = – c

oesveeW he#eeW ceW 4a keâe iegCee keâjves hej

4a2x2 + 4abx = – 4ac

oesveeW he#eeW ceW b2 keâes peesÌ[ves hej

4a2x2 + 4abx + b2 = b2 – 4ac

⇒ (2ax + b)2 = b2 -4ac

⇒ 2ax + b = acb 42 −±   Ùeefo b2 - 4ac ≥ 0

⇒
a

acbb
x

2

42 −±−
=∴

ÙeneB hej x kesâ efvecveefueefKele oes nue Øeehle nesles nQ

a

acbb
x

2

42 −+−
=

Deewj
a

acbb
x

2

42 −−−
=

Ùes oes nue meceerkeâjCe kesâ cetue keânueeles nQ~
FvnW «eerkeâ De#ej α Deewj β mes efve™efhele keâjles nQ~

DeLee&le 
a

acbb

2

42 −+−
=α b2 - 4ac ≥ 0 ......... (1)

Deewj 
a

acbb

2

42 −−−
=β b2 - 4ac ≥ 0 ........... (2)

DeLeJee 
a

acbb

2

4
2 −−−

=α ,

a

acbb

2

4
2 −+−

=β
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meceerkeâjCe (1) Deewj meceerkeâjCe (2) mes nce Øeehle keâjles nQ :

iegCeebkeâ keâe

iegCeebkeâ keâe
2x

x

a

b
−=−=+ βα

Deewj iegCeebkeâ keâe

heo DeÛej
2

xa

c
==βα

b2 - 4ac = D keâes efÉIeele meceerkeâjCe ax2 + bx + c = 0 keâe efJeefJeòeâkeâj (Discriminant) keânles nQ~

GheÙeg&òeâ met$e mes cetueeW keâer Øeke=âefle efvecveJeled %eele efkeâÙee pee mekeâlee nw :

(i) Ùeefo D > 0, cetue JeemleefJekeâ leLee Demeceeve neWies~

(ii) Ùeefo D = 0, cetue JeemleefJekeâ leLee meceeve neWies~

(iii) Ùeefo D Skeâ hetCe& Jeie& nes lees cetue heefjcesÙe neWies Deewj hetCe& Jeie& ve nesves hej cetue DeheefjcesÙe neWies~

µ(iv) Ùeefo D < 0 lees cetue JeemleefJekeâ veneR neWies~

veesš : 1. µceW cetue keâeuheefvekeâ neWies~ efpemekesâ efJe<eÙe ceW nce Deeieeceer keâ#ee ceW heÌ{Wies~

2. Ùeefo meceerkeâjCe ceW iegCeebkeâ heefjcesÙe nQ Deewj cetue DeheefjcesÙe nQ lees Jes p + q  leLee p - q  kesâ Øekeâej

kesâ neWies~

GoenjCe - meceerkeâjCe 3x2 – x – 5 = 0 keâe efJeefJeòeâkeâj efueefKeS leLee cetueeW kesâ ue#eCe meceerkeâjCe keâes nue efkeâS
efyevee %eeòe keâerefpeS~

nue - efoÙee ieÙee efÉIeele meceerkeâjCe
3x2 – x – 5 = 0 -------- (1)

meceerkeâjCe (1) keâer leguevee ceevekeâ efÉIeele meceerkeâjCe
ax2 + bx + c = 0

mes keâjves hej
a = 3

b = –1

c = –5

efJeefJeòeâkeâj (D) = b2 - 4ac

= (-1)2 - 4×3×(-5)

= 1 + 60

= 61

efJeefJeòeâkeâj (D) = 61 > 0

efoÙes ieÙes efÉIeele meceerkeâjCe kesâ cetue JeemleefJekeâ leLee Demeceeve neWies~
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efoÙes ieÙes cetueeW mes efÉIeele meceerkeâjCe yeveevee

Ùeefo efkeâmeer efÉIeele meceerkeâjCe kesâ cetue %eele neW lees Gmes efvecveJele Øeehle efkeâÙee pee mekeâlee nw~

x2 - (cetueeW keâe Ùeesieheâue) x  ± cetueeW keâe iegCeveheâue · 0

keäÙeeWefkeâ ax2 +bx + c = 0 keâes x2 – 






−
a

b
x + 

a

c
 = 0 kesâ ™he ceW efueKee pee mekeâlee nw~

pewmes - Ùeefo efkeâmeer efÉIeele meceerkeâjCe kesâ cetue 32 +  Deewj 32 −  neW lees efÉIeele meceerkeâjCe

efvecveØekeâej mes Øeehle keâj mekeâles nQ -

x2 –  (cetueeW keâe Ùeesieheâue) x ± cetueeW keâe iegCeveheâue · 0

( ) ( ){ } ( ) ( ) 0323232322 =−++−++−⇒ xx

⇒ x2 – 4x + 1  = 0 Gòej

GoenjCe - Ùeefo meceerkeâjCe 2x2 – 3x + 1 = 0 kesâ cetue α Deewj β neW, lees  α + β, α 4 + β 4   keâe ceeve %eele
keâerefpeS~

nue - efoÙee ieÙee meceerkeâjCe :

2x2 – 3x + 1 = 0 ........... (1)

nce peeveles nQ efkeâ Ùeefo ax2 + bx + c = 0 kesâ cetue α Deewj β neW lees

a

b
−=+ βα

a

c
=βα

meceerkeâjCe (1) mes

2

3

2

3
=







−−=+ βα

2

1
=βα

Deye α 4 + β  4 =   ( α 2) 2 +  ( β 2) 2 +  2 α 2β 2 − 2 α 2β 2

=  ( α 2 +  β 2) 2  −  2 α 2 β 2

=  { α 2 +  β 2 +  2 αβ  −  2 αβ } 2 −  2 α 2 β 2

=  { ( α +  β ) 2 −  2 αβ } 2 −  2 α 2 β 2

∴  α 4 +  β 4 =   { ( α+  β ) 2 −  2 αβ )2 −  2 α 2 β 2
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= 
2

2
2

2

1
.2

2

1
.2

2

3







−












−








= 
2

1
1

4

9
2

−






 −

= 
2

1

4

5
2

−






 =
2

1

16

25
−

= 
16

825 −

= 
16

17

α4 + β4 = 
16

17 Gòej

efÉIeele meceerkeâjCeeW ceW meceevesÙe meceerkeâjCe

keâYeer-keâYeer ØeMve efÉIeeleerÙe veneR neslee nw uesefkeâve ™heevlejCe Éeje Gmes efÉIeeleerÙe meceerkeâjCe kesâ ™he ceW
efueKee pee mekeâlee nw~

pewmes y4 - 3y2 + 2 = 0  ceW  y2 = x jKeves hej

x2 - 3x + 2 = 0

Øeehle neslee nw pees Skeâ efÉIeele meceerkeâjCe nw~

efÉIeele meceerkeâjCe kesâ DevegØeÙeesie

efÉIeele meceerkeâjCe keâe JÙeeJeneefjkeâ DevegØeÙeesie nw pees efvecveebefkeâle GoenjCe mes Deemeeveer mes mecePee pee
mekeâlee nw~

GoenjCe - 12 keâes Ssmes oes YeeieeW ceW yeeBefšS efpevekeâe iegCeveheâue 36 nes~

nue - ceevee Skeâ Yeeie x

otmeje Yeeie = 12 - x

ØeMveevegmeej

x (12 - x) = 36

12 x - x2 = 36

x2 - 12x + 36 =0
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(x - 6)2   = 0

x = 6, 6

henuee Yeeie · 6

otmeje Yeeie · 6

cetuÙeebkeâve

1. Ùeefo meceerkeâjCe 3x2 + 4x – 6 = 0  kesâ cetue α Deewj β neW lees α + β, α2 + β2   leLee
α3 + β3 kesâ ceeve %eele keâerefpeS~

2. efvecve meceerkeâjCeeW ceW mes ØelÙeskeâ keâes nue keâerefpeS :

(i) 4x –3 × 2(x+3) + 128 = 0

(ii) 594 =++− xx

(iii) y4 – 13y2 + 36 = 0

3. Ùeefo ØeLece n Øeeke=âeflekeâ mebKÙeeDeeW kesâ Ùeesieheâue keâer ieCevee met$e 
( )

2

1+nn
 mes keâer peeleer nw, lees 1 mes

ØeejcYe neskeâj efkeâleveer Øeeke=âeflekeâ mebKÙeeDeeW keâe Ùeesieheâue 210 nesiee ?
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FkeâeF& 6  JeeefCeefpÙekeâ ieefCele

DeOÙeeÙe 17 keâjeOeeve

GösMÙe

� keâj, Gmekesâ DeewefÛelÙe SJeb DeeJeMÙekeâlee keâe %eeve keâjevee~

� efJeefYeVe Øekeâej kesâ keâjeW mes DeJeiele keâjevee~

� DeeÙekeâj keâe heefjkeâueve keâjvee efmeKeevee~

� DeeÙekeâj efJeYeeie Éeje efveOee&efjle efJeefYeVe MeyoeJeefueÙeeW keâe %eeve keâjevee~

� efye›eâerkeâj SJeb Gmekeâer ieCevee keâjvee efmeKeevee~

efMe#eCe efyevog

���� keâj DeewefÛelÙe SJeb DeeJeMÙekeâlee

���� keâjeW keâe JeieeakeâjCe

���� DeeÙekeâj efJeYeeie Éeje efveOee&efjle MeyoeJeefueÙeeB

���� DeeÙekeâj keâe heefjkeâueve

���� efye›eâerkeâj SJeb Gmekeâer ieCevee

ØemlegleerkeâjCe

keâj DeewefÛelÙe SJeb DeeJeMÙekeâlee

heefjÛeÛee& kesâ ceeOÙece mes efMe#eeefLe&ÙeeW keâes yeleeÙeW efkeâ mejkeâej keâes osMe ceW keâevetve JÙeJemLee yeveeÙes jKeves, osMe Deewj
pevelee keâer megj#ee keâjves, jepekeâerÙe keâce&ÛeeefjÙeeW keâe Jesleve osves SJeb osMeJeeefmeÙeeW kesâ efueS keâuÙeeCekeâejer keâeÙe& keâjves kesâ
efueS Oeve keâer DeeJeMÙekeâlee nesleer nww~ Dele: mejkeâej veeieefjkeâeW leLee keâcheefveÙeeW mes Oeve Jemetueleer nw~ Fme Øekeâej mes Jemetues
ieÙes Oeve keâes ner keâj keânles nQ~

efMe#ekeâ Úe$eeW keâes Ùen Yeer mhe° keâjW efkeâ ‘keâj’ mejkeâej Éeje kesâJeue keâes<e keâes yeÌ{eves kesâ efueS ner veneR Deefheleg
efJeefYeVe keâuÙeeCekeâejer ÙeespeveeDeeW keâes Ûeueeves kesâ efueS Yeer ueieeÙes peeles nQ~ pewmes -

(1) cegõe keâer efmLejlee yeveeÙes jKevee~
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(2) efMe#ee mJeemLÙe SJeb megj#ee Deeefo kesâ efueS megefJeOee GheueyOe keâjevee~

(3) yesjespeieejer otj keâjvee~

(4) osMe keâer j#ee keâjvee~

(5) DeeefLe&keâ JÙeJemLee keâes efveÙeefv$ele keâjvee Deeefo~

Dele: nj veeieefjkeâ keâe Ùen keâle&JÙe nw efkeâ je°^efnle ceW Jen keâj DeJeMÙe Deoe keâjW~

keâjeW keâe JeieeakeâjCe

keâjeW keâes cegKÙele: oes JeieeX ceW efJeYeeefpele efkeâÙee ieÙee nw~

ØelÙe#e keâj

mejkeâej Éeje ueieeÙee ieÙee Jen keâj pees JÙeefòeâ keâes meerOee ØeYeeefJele keâjlee nw~ pewmes - DeeÙekeâj, mecheefòe keâj,
Ghenej keâj Deeefo~

DeØelÙe#e keâj

DeØelÙe#e keâj keâes JÙeefòeâ meerOes mejkeâej keâes ve oskeâj efkeâmeer DevÙe ceeOÙece mes oslee nw~ pewmes - efye›eâerkeâj, Glheeo
Megukeâ, meercee Megukeâ Deeefo~

efMe#ekeâ efJeefYeVe Øekeâej kesâ ØelÙe#e SJeb DeØelÙe#e keâjeW keâes GoenjCe kesâ ceeOÙece mes efMe#eeefLe&ÙeeW keâes mhe° keâjW~

DeeÙekeâj

Ùeefo efkeâmeer JÙeefòeâ DeLeJee JÙeefòeâ mecetn keâer meYeer ŒeesleeW mes Øeehle Jeeef<e&keâ DeeÙe mejkeâej Éeje ØelÙeskeâ efJeòeerÙe Je<e& kesâ
yepeš ceW efveOee&efjle meercee mes DeefOekeâ nesleer nw, Gmes Deheveer DeeÙe keâe Skeâ Yeeie DeeÙekeâj kesâ ™he ceW mejkeâej keâes osvee neslee nw~

DeeÙekeâj efJeYeeie Éeje efveOee&efjle efJeefYeVe MeyoeJeefueÙeeB

efMe#ekeâ, DeeÙekeâj mes mecyeefvOele efJeefYeVe MeyoeJeefueÙeeW keâes heefjÛeÛee& SJeb GoenjCeeW kesâ ceeOÙece mes efMe#eeefLe&ÙeeW keâes
mhe° keâjW~

1. keâjoelee -

pees JÙeefòeâ DeeÙekeâj oslee nw Gmes keâjoelee keânles nQ~

2. efJeòeerÙe Je<e& -

efJeòeerÙe Je<e& 2010-2011 mes DeeMeÙe nw 1 DeØewue 2010 mes 31 ceeÛe& 2011 keâer DeJeefOe~ Dele: 1 DeØewue
mes Deeieeceer Je<e& kesâ 31 ceeÛe& lekeâ keâer DeJeefOe Skeâ efJeòeerÙe Je<e& neslee nw~

efJeòeerÙe Je<e& keâer ieCevee -

JesleveYeesieer JÙeefòeâÙeeW keâes meeceevÙele: efkeâmeer Yeer ceen kesâ Jesleve keâe Yegieleeve Deieues ceen ceW efkeâÙee peelee nw~ pewmes
Deiemle 2011 ceen keâe Jesleve Yegieleeve DevegJeleea ceen efmelecyej 2011 ceW nesiee~ Fme Øekeâej efJeòeerÙe Je<e& 2010-2011
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ceW ceen DeØewue 2010 keâe Yegieleeve ceF& 2010 ceW efkeâÙee ieÙee nesiee Deewj DeØewue 2010 ceW hetJe&Jeleea ceen ceeÛe&
2010 keâe Jesleve Yegieleeve efkeâÙee ieÙee nesiee~ Dele: efkeâmeer Yeer efJeòeerÙe Je<e& pewmes 2010-2011 ceW ceeÛe& 2010 mes
heâjJejer 2011 lekeâ kesâ Jesleve Deeefo kesâ kegâue Ùeesie keâes DeeÙe kesâ Devleie&le osvee ÛeeefnS~

efMe#ekeâ, efMe#eeefLe&ÙeeW keâer ceoo mes efkeâmeer efJeòeerÙe Je<e& keâer DeeÙe keâer ieCevee keâjJeeSB~

3. keâj efveOee&jCe Je<e& -

efJeòeerÙe Je<e& efpemeceW efkeâmeer JÙeefòeâ keâer efheÚues efJeòeerÙe Je<e& keâer DeeÙe hej keâj efveOee&jCe efkeâÙee peelee nw Gmes keâj
efveOee&jCe Je<e& keânles nQ~ pewmes efJeòeerÙe Je<e& 2010-2011 kesâ efueS keâj efveOee&jCe Je<e& 2011-2012 nw~ Deewj keâj
efveOe&jCe Je<e& 2010-2011 kesâ efueS efJeòeerÙe Je<e& 2009-2010 nesiee~

4. mekeâue DeeÙe -

efkeâmeer efJeòeerÙe Je<e& ceW meYeer ŒeesleeW mes Øeehle kegâue DeeÙe keâes mekeâue DeeÙe keânles nQ~

5. mJeerkeâeÙe& keâšewleer -

Ssmeer keâšewefleÙeeB pees DeeÙekeâj mes cegòeâ nesleer nQ DeeÙekeâj keâe heefjkeâueve keâjles meceÙe henues mekeâue DeeÙe ceW mes Fve
keâšewefleÙeeW keâes Ieše efoÙee peelee nw Deewj Mes<e jeefMe hej DeeÙekeâj heefjkeâefuele efkeâÙee peelee nw~

efvecve keâšewefleÙeeW keâes efMe#ekeâ, efMe#eeefLe&ÙeeW keâes yeleeÙeW pees efJeòeerÙe Je<e& 2011-2012 kesâ efueS ueeiet nQ~

keâ. cekeâeve efkeâjeÙee Yeòee -

kegâÚ MeleeX kesâ DeOeerve JesleveYeesieer JÙeefòeâ keâes efceueves Jeeues cekeâeve efkeâjeÙee Yeòes keâe kegâÚ DebMe DeeÙekeâj mes cegòeâ
neslee nw~

Ke. Oeeje 80 peer kesâ Devle&iele Útš -

 Fmekesâ Devleie&le mejkeâej Éeje efveOee&efjle meneÙelee keâes<eeW ceW oer peeves Jeeueer jeefMe DeeÙekeâj mes cegòeâ nesleer nw~

keâes<e keâe veece Útš

1. ØeOeeveceb$eer jenle keâes<e 100³

2. ØeOeeveceb$eer metKee jenle Je yeeÌ{ heerefÌ[le keâes<e 100³

3. je°^erÙe megj#ee keâes<e 100³

4. je°^erÙe mewefvekeâ keâuÙeeCe keâes<e 100³

5. efJeÕeefJeÅeeueÙe Ùee je°^erÙe mlej keâer efMe#ee mebmLee 100³

6. Fefvoje ieeBOeer mceejkeâ š^mš 50³

ie. Oeeje 80meer kesâ Devleie&le Útš

YeefJe<Ùe efveefOe, peerJeve yeercee ØeerefceÙece, je°^erÙe yeÛele he$e (N.S.C.) šŸetMeve heâerme, neGefmebie ueesve Yegieleeve keâer
jeefMe (DeefOekeâlece meercee Skeâ ueeKe ®heÙes) mekeâue DeeÙe ceW mes keâce keâj osles nQ~
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Ie. 80 meer meer Sheâ kesâ Devleie&le Útš

Fvøeâemš^keäÛej yeeC[ (pees efkeâ ØeeefOeke=âle DeefOekeâejer Éeje mJeerke=âle nes) ceW efveJesMe keâer ieF& jeefMe (Fmekeâer DeefOekeâlece
meercee 20,000 ®heÙes) mekeâue DeeÙe ceW mes keâce keâj osles nQ~

*. Oeeje 80 [er kesâ Devleie&le Útš

cesef[keäuesce FbMÙeesjWme ØeerefceÙece nsleg Yegieleeve keâer jeefMe DeeÙekeâj mes cegòeâ nesleer nw~ Fmekeâer DeefOekeâlece meercee
`15000 nw~ Fme jeefMe keâes mekeâue DeeÙe ceW mes keâce keâj osles nQ~

Ûe. Oeeje 80 Ùet kesâ Devle&iele Útš -

Fmekesâ Devle&iele meeceevÙe efJekeâueebie JÙeefòeâÙeeW nsleg ` 60,000 keâer Útš Deewj Deefle efJekeâueebie JÙeefòeâÙeeW nsleg
`75000 keâer Útš efveOee&efjle nw~

6. keâj ÙeesiÙe DeeÙe

mekeâue DeeÙe mes meYeer Øekeâej keâer keâšewefleÙeeW keâes Ieševes mes Øeehle DeJeMes<e DeeÙe keâes keâj ÙeesiÙe DeeÙe keânles nQ~
keâj ÙeesiÙe DeeÙe hej DeeÙekeâj keâer ieCevee keâer peeleer nw~

7. DeeÙekeâj keâer ojW

ØelÙeskeâ efJeòeerÙe Je<e& kesâ efueS mejkeâej DeeÙekeâj keâer ojW efveOee&efjle keâjleer nw~

efMe#ekeâ veJeervelece DeeÙekeâj keâer ojeW keâes efMe#eeefLe&ÙeeW keâes yeleeÙeW~

efJeòeerÙe Je<e& (2010-11) ceW DeeÙekeâj keâer ojW (heg®<e keâjoelee)

›eâ0 keâj ÙeesiÙe DeeÙe DeeÙekeâj keâer ojW

1. ` 1,60,000 lekeâ kegâÚ Yeer veneR (keâj cegòeâ)

2. ` 1,60,000 mes ̀  3,00,000 lekeâ 10³

3. ` 3,00,001 mes ̀  5,00,000 lekeâ 20³

4. ` 5,00,001 mes DeefOekeâ 30³

mejÛeepe&

efMe#ee keâj 3³

veesš : ceefnueeDeeW kesâ efueS ØeejefcYekeâ Útš meercee `  1,90,000 nw~

Jeefj‰ veeieefjkeâeW kesâ efueS Ùen meercee `  2,40,000 nw~
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efJeòeerÙe Je<e& 2011-2012 ceW DeeÙekeâj keâer ojW (heg®<e keâjoelee)

›eâ. keâj ÙeesiÙe DeeÙe DeeÙekeâj keâer ojW

1. ` 1,80,000 lekeâ keâj cegòeâ

2. ` 1,80,001 mes ®. 5,00,000 lekeâ `  1,80,000 mes DeefOekeâ jeefMe keâe 10³

3. ` 5,00,001 mes ® 8,00,000 lekeâ ` 32,000±5,00,000 mes DeefOekeâ jeefMe keâe 20³

4. ` . 8,00,000 mes Thej 30³

mejÛeepe&

5. efMe#ee hej DeeÙekeâj keâe 2³

6. GÛÛe meskeâC[jer efMe#ee hej DeeÙekeâj keâe 1³

veesš : ceefnueeDeeW kesâ efueS ØeejefcYekeâ Útš meercee kesâ mlej keâes 1.90 ueeKe ®heÙes Deewj Jeefj‰ veeieefjkeâeW (60 Je<e&
mes Thej) kesâ efueS 2.5 ueeKe ®heÙes leLee Deefle Jeefj‰ veeieefjkeâeW (85 Je<e& mes Thej) kesâ efueS 5.0 ueeKe ®heÙes efveOee&efjle
efkeâÙee ieÙee nw~

efJeòeerÙe Je<e& 2012-2013 kesâ efueS DeeÙekeâj keâer ojW

›eâ. keâj ÙeesiÙe DeeÙe DeeÙekeâj keâer ojW

1. ` 2,00,000 lekeâ keâj cegòeâ

2. ` 2,00,001 mes ® 5,00,000 lekeâ Gme jeefMe keâe 10³ pees ̀  2,00,000 mes Thej nes

2. ` 5,00,001 mes 10,00,000 lekeâ ` 30,000 ± Gme jeefMe keâe 20³ pees ̀  5,00,000
mes Thej nes

3. ` 10,00,001 mes DeefOekeâ ` 0 1,30,000 ± Gme jeefMe keâe 30³ pees

` 10,00,000 mes Thej nes~

mejÛeepe&

1. efMe#ee hej DeeÙekeâj keâe 2³

2. GÛÛe meskeâC[jer efMe#ee hej - DeeÙekeâj keâe 1³

veesš : Jeefj‰ veeieefjkeâeW kesâ efueS ØeejefcYekeâ Útš meercee kesâ mlej keâes 2.5 ueeKe ®heÙes leLee Deefle Jeefj‰ veeieefjkeâeW
(85 Je<e& mes Thej) kesâ efueS 5.0 ueeKe ®heÙes efveOee&efjle efkeâÙee ieÙee nw~

GoenjCe - Skeâ keâce&Ûeejer keâer efJeòeerÙe Je<e& 2009-2010 ceW DeeÙe ̀  4,60,800 Leer~ Gmeves ̀   2200 Øeefleceen
YeefJe<Ùe efveefOe Keeles ceW Deewj ` 20,000 DeæJeeef<e&keâ peerJe yeercee ØeerefceÙece ceW pecee efkeâS~
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` 28000 kesâ je°^erÙe yeÛele he$e Kejeros leLee ̀  30,000 Skeâ Ûewefjšsyeue š^mš ceW oeve efoS efpeme hej Oeeje 80 peer
kesâ lenle 50³ šwkeäme mes Útš efceueleer nw~

Ùeefo Jen ` 1000 Øeefleceen DeeÙekeâj 11 ceen lekeâ pecee keâjlee nw lees, %eele keâerefpeS efkeâ
Deefvlece ceen ceW Gmes efkeâlevee DeeÙekeâj pecee keâjvee nesiee~ DeeÙekeâj keâer Oeeje 80 C kesâ Devleie&le meeceevÙe
YeefJe<Ùe efveefOe, peerJeve yeercee ØeerefceÙece Deewj je°^erÙe yeÛele he$e Deeefo ceW pecee jeefMe keâe kegâue 1 ueeKe ®heÙes
lekeâ DeeÙekeâj mes cegòeâ nw~

DeeÙekeâj keâer ojW efvecveJele nQ -

›eâ keâj ÙeesiÙe meercee DeeÙekeâj keâer ojW

1. ` 1,50,000 lekeâ MetvÙe

2. ` 1,50,001 mes ` 300,000 lekeâ ` 1,50,000 mes DeefOekeâ keâer jeefMe keâe 10³

3. ` 3,00,001 mes ̀  5,00,000 lekeâ ` 15,000 ± 3,00,000 mes DeefOekeâ keâer jeefMe hej 20³

Fmekesâ Deefleefjòeâ DeeÙekeâj keâe 3³ efMe#ee DeefOeYeej Yeer ueieeÙee ieÙee nw~

nue - mekeâue DeeÙe · ` 4,46,800

DeeÙekeâj ceW Útš keâer ieCevee

YeefJe<Ùe efveefOe ceW pecee jeefMe · 2200 ² 12 · ` 26,400
peerJeve yeercee ceW pecee jeefMe · 20,000 ² 2 · ` 40,000
je°^erÙe yeÛele Ùeespevee ceW pecee jeefMe   · ` 28,000

š^mš ceW oeve keâer ieF& jeefMe · 
100

50
000,30 ×  · ` 15,000

kegâue jeefMe ·  ` 1,09,400
keâj Ùeesie DeeÙe · ̀  4,60,800 – ` 1,09,400 · ` 3,51,400
DeeÙekeâj · ` 1,50,000 mes ` 3,00,000 lekeâ keâer jeefMe keâe 10³ · ` 15,000 ... 1

(3,51,400 – 3,00,000) × 
100

20
= ` 10,280 ..... 2

Ùeesie (1 ± 2) · ` 25,280

efMe#ee keâj · 25,280 
100

3
× · ` 758.40

osÙe DeeÙekeâj · ` 25,280 ± ` 758.40 · ` 26,038.40
pecee DeeÙekeâj · ` 1000 ² 11 · ` 11,000

Deefvlece ceen ceW osÙe DeeÙekeâj · ` 15,038.40 (Deefvlece ceen ceW)
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GoenjCe -2.efJeòeerÙe Je<e& 2011-12 ceW Deveghece keâer Jeeef<e&keâ DeeÙe ` 5,25,600 nw~ Jen ` 50,000 YeefJe<Ùe
efveefOe ceW, ̀  30,000 peerJeve yeercee ceW Deewj ̀  22,000 je°^erÙe yeÛele Ùeespevee ceW efveJesMe keâjlee nw~ Ùeefo
Jen ` 1,500 Øeefleceen DeeÙekeâj 11 ceen lekeâ pecee keâjlee nw lees, %eele keâerefpeS efkeâ Deefvlece ceen ceW
Gmes efkeâlevee DeeÙekeâj pecee keâjvee nesiee~ DeeÙekeâj keâer ojW efvecveJele nQ~

›eâ. keâj ÙeesiÙe DeeÙe DeeÙekeâj keâer ojW

1. ` 1,80,000 lekeâ (keâj cegòeâ) MetvÙe

2. ` 1,80,001 mes ̀  5,00,000 lekeâ ` 1,80,000 mes DeefOekeâ jeefMe keâe 10³

3. ` 5,00,001 mes ̀  8,00,000 lekeâ ` 32,000 ± 5,00,000 mes DeefOekeâ jeefMe keâe 20³

mejÛeepe&

efMe#ee hej - DeeÙekeâj keâe 2³

GÛÛe meskeâC[jer efMe#ee hej - DeeÙekeâj keâe 1³

nue - Deveghece keâer mekeâue DeeÙe · ` 5,25,600

DeeÙekeâj ceW Útš keâer ieCevee

YeefJe<Ùe efveefOe ceW pecee jeefMe · ` 50,000

peerJeve yeercee ceW pecee jeefMe · ` 30,000

je°^erÙe yeÛele Ùeespevee ceW pecee jeefMe · ` 22,000

kegâue pecee jeefMe · ̀  1,02,000

DeeÙekeâj ceW Útš · ` 1,00,000 (DeefOekeâlece meercee)

keâj ÙeesiÙe DeeÙe · ` 5,25,600 – ` 1,00,000 · ` 4,25,600

DeeÙekeâj · (4,25,600 – 1,80,000) keâe 10³ · ` 2,45,600 
100

10
×

   · ` 24,560

efMe#eekeâj · 24,560 
100

3
× · ` 736.80 · ` 737

osÙe DeeÙekeâj · ` 24,560 ± ` 737 · ` 25,297

pecee DeeÙekeâj · ` 1500 ² 11 · ` 16,500

Deefvlece ceen ceW osÙe DeeÙekeâj · ` 25,297 – ` 16,500 · ` 8,797
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cetuÙeebkeâve

� efJeòeerÙe Je<e& 2011-12 ceW Jesleve Yeesieer JÙeefòeâ kesâ efueS DeeÙekeâj keâer ojW keäÙee nQ ?

� efJeòeerÙe Je<e& 2010-2011 kesâ efueS DeeÙekeâj efveOee&jCe Je<e& keäÙee nesiee ?

� Jele&ceeve ceW efkeâleveer DeeÙe, DeeÙekeâj keâer meercee mes cegòeâ nw ?

� efkeâmeer JÙeefòeâ keâer efJeòeerÙe Je<e& 2011-2012 ceW Jeeef<e&keâ DeeÙe (cekeâeve efkeâjeÙee Yeòee ÚesÌ[keâj)
` 6,80,000 Leer~ Gmeves ̀  13000 Deæ&Jeeef<e&keâ peerJeve yeercee ØeerefceÙece kesâ ™he ceW leLee ̀  4000
ceeefmekeâ meeceevÙe YeefJe<Ùe-efveefOe ceW pecee efkeâÙes~ Gmeves ` 5000 keâe je°^erÙe yeÛele he$e Kejeroe leLee
` 10,000 ØeOeeveceb$eer jenle keâes<e ceW oeve efoÙee~ %eele keâerefpeS efkeâ Gmes Gme efJeòeerÙe Je<e& ceW kegâue efkeâleveer
OevejeefMe DeeÙekeâj kesâ ™he ceW osveer heÌ[er~

efye›eâerkeâj

kegâÚ JemlegDeeW keâes Kejeroves hej nceW Skeâ efveOee&efjle oj hej kegâÚ jeefMe osveer nesleer nw~ Fme jeefMe keâes efye›eâerkeâj keâne
peelee nw~ Deueie-Deueie JemlegDeeW hej efye›eâerkeâj keâer oj Deueie-Deueie nesleer nw~ owefvekeâ Fmlesceeue ceW Deeves Jeeueer kegâÚ
JemlegDeeW keâes efye›eâerkeâj mes cegòeâ jKee peelee nw~ Gòej ØeosMe ceW Deye efye›eâerkeâj keâes cetuÙe mebJeOe&ve keâj (VAT) keânles nQ~

efMe#ekeâ, efMe#eeefLe&ÙeeW keâes yeleeÙeW efkeâ efye›eâerkeâj keâe heefjkeâueve mejue neslee nw~ FmeceW ØeefleMele keâer mebkeâuhevee keâe
ØeÙeesie neslee nw~

GoenjCe 1 Skeâ meeFefkeâue kesâ metÛeeryeæ cetuÙe hej 5³ efye›eâerkeâj efoÙee peelee nw~ Ùeefo Glheue ves Gmes ̀  3150 ceW
›eâÙe efkeâÙee nes lees meeFefkeâue keâe metÛeeryeæ cetuÙe %eele keâerefpeS~

nue - ceevee meeFefkeâue keâe metÛeeryeæ cetuÙe · ` 100 nw~

efye›eâerkeâj · ` 100 keâe 5³ · ` 100
100

5
× · ` 5

Dele: meeFefkeâue keâes ›eâÙe keâjves ceW efoÙee ieÙee Oeve · ` 100 ± ` 5

· ` 105

` 105 hej meeFefkeâue keâe cetuÙe · ` 100

` 1 hej meeFefkeâue keâe cetuÙe · 
105

100

` 3150 hej meeFefkeâue keâe cetuÙe · 3150
105

100
×

· ` 3000

Dele: meeFefkeâue keâe metÛeeryeæ cetuÙe · ` 3000
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GoenjCe -2.Skeâ ogkeâeveoej Skeâ šer0Jeer mesš hej 5³ keâer Útš Ieesef<ele keâjlee nw~ Ùeefo šer0Jeer0mesš keâe Debefkeâle cetuÙe
` 18000 nw lees «eenkeâ keâes šer0Jeer0 mesš Kejeroves kesâ efueS kegâue efkeâleveer jkeâce osveer nesieer, peyeefkeâ
efye›eâerkeâj keâer oj 8³ nw~

nue - šer0Jeer0 keâe Debefkeâle cetuÙe · ` 18000

Útš · 18000
100

5
×

· ` 900

efJe›eâÙe cetuÙe · ` 18000 – ` 900 · ` 17100

efye›eâerkeâj · 17100
100

8
×  · ` 1368

DeYeer° osÙe OevejeefMe · 17100 ± 1368

· ` 18468

cetuÙeebkeâve

1. Skeâ «eenkeâ keâes Skeâ ceesšj meeFefkeâue, efpemekeâe Debefkeâle cetuÙe ` 65000 nw, Kejeroves kesâ efueS `
70,600 osvee heÌ[lee nw~ ceesšj meeFefkeâue hej efye›eâerkeâj keâer oj %eele keâerefpeS~

2. Skeâ JeeefMbeie ceMeerve keâe efye›eâerkeâj meefnle efJe›eâÙe cetuÙe ` 9300 nw~ Ùeefo efye›eâerkeâj Debefkeâle cetuÙe hej
5³ keâer oj mes osÙe nes lees JeeefMebie ceMeerve keâe Debefkeâle cetuÙe keäÙee nesiee ?
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FkeâeF& - 7   meebefKÙekeâer

DeOÙeeÙe 18 - meceevlej ceeOÙe, ceeefOÙekeâe, yenguekeâ

GösMÙe

� meceevlej ceeOÙe (DeJeieeake=âle leLee Jeieeake=âle DeeBkeâÌ[eW kesâ efueÙes) mes heefjefÛele keâjevee

� ceeefOÙekeâe (DeJeieeake=âle leLee Jeieeake=âle DeeBkeâÌ[eW kesâ efueÙes) keâe yeesOe keâjevee

� yenguekeâ (kesâJeue DeJeieeake=âle DeeBkeâÌ[eW kesâ efueÙes) mes heefjefÛele keâjevee~

efMe#eCe efyevog

���� kesâvõerÙe ØeJe=efòe

���� meceevlej ceeOÙe leLee meceevlej ceeOÙe %eele keâjves keâer efJeefOe

keâ. keâefuhele ceeOÙe efJeefOe

Ke. heo Ûeueve efJeefOe

���� ceeefOÙekeâe (melele ßesCeer kesâ efueÙes)

���� yenguekeâ

ØemlegleerkeâjCe

efMe#ekeâ Fme Deesj OÙeeve Deekeâef<e&le keâjeÙeW efkeâ Deeheves Deheveer hetJe& keâ#eeDeeW ceW DeeBkeâÌ[s leLee DeeBkeâÌ[eW kesâ JeieeakeâjCe
keâe DeOÙeÙeve efkeâÙee nw~ ÙeneB DeeBkeâÌ[eW hej kegâÚ DevÙe mebef›eâÙee keâjvee meerKeWies~

kesâvõerÙe ØeJe=efòe -

DeeefLe&keâ meJex#eCeeW, efJeefYeVe ØeÙeesieeW leLee MeesOe ceW Deveskeâ DeeBkeâÌ[s Øeehle efkeâÙes peeles nQ~ kesâvõerÙe ØeJe=efòe keâe
DeefYeØeeÙe Gme mebKÙeelcekeâ ceehe mes nw pees Øeehle DeeBkeâÌ[eW keâe meyemes DeefOekeâ ØeefleefveefOelJe keâjlee nw~ DeeBkeâÌ[eW kesâ
mecetneW kesâ legueveelcekeâ DeOÙeÙeve kesâ efueÙes efJeefYeVe mecetneW keâer kesâvõerÙe ØeJe=efòe keâe helee ueieevee DeeJeMÙekeâ nes peelee
nw~ Jen efve<keâ<e& pees Øeehle DeeBkeâÌ[eW keâe ØeefleefveefOelJe keâjlee nw, Gmes DeeBkeâÌ[eW kesâ efJeMse<e mecetn keâe meebefKÙekeâer ceeOÙe
DeLeJee DeeBkeâÌ[eW keâer kesâvõerÙe ØeJe=efòe keânles nQ~ Ùes cegKÙele: leerve Øekeâej keâer nQ~

1. meceevlej ceeOÙe 2. ceeefOÙekeâe 3. yenguekeâ
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meceevlej ceeOÙe

ceeOÙe DeLeJee meceevlej ceeOÙe mes kesâvõerÙe ØeJe=efòe keâer ceehe keâes peeve mekeâles nQ efkeâvleg keâYeer-keâYeer meceevlej ceeOÙe
kesâ ™he ceW Øeehle DeeBkeâÌ[e mechetCe& DeeBkeâÌ[s keâe ØeefleefveefOelJe veneR keâjlee~ Ùeefo 50 Debkeâ Jeeues efkeâmeer ØeMvehe$e ceW heeBÛe
efJeÅe]eLeea ›eâceMe: 5,2,3,10 leLee 45 Debkeâ Øeehle keâjles nQ lees DeeBkeâÌ[eW mes ceeOÙe 13 Øeehle neslee nw~

ÙeneB ceeOÙe 13 DeeBkeâÌ[eW kesâ mecegÛÛeÙe keâe "erkeâ-"erkeâ ØeefleefveefOelJe veneR keâjlee keäÙeeWefkeâ leerve ØeehleebkeâeW (5, 2,
3) mes ceeOÙe 13 yengle DeefOekeâ leLee Øeehleebkeâ 45 mes ceeOÙe 13 yengle keâce nw~

Fme Øekeâej kesâ GoenjCeeW Éeje meceevlej ceeOÙe leLee kesâvõerÙe ØeJe=efòe keâe yeesOe keâjeÙeW leLee iegCe Je DeJeiegCe keâer Deesj
OÙeeve Deekeâef<e&le keâjW~

meceevlej ceeOÙe keâe heefjkeâueve

DeJeieeake=âle efkeâvleg meeefjCeeryeæ leLee Jeieeake=âle SJeb meeefjCeeryeæ DeeBkeâÌ[eW kesâ meceevlej ceeOÙe %eele keâjves kesâ efueÙes
efvecveebefkeâle efJeefOeÙeeB ØeÛeefuele nQ~

keâ. ØelÙe#e efJeefOe (Direct Method)

Ke. ueIeg efJeefOe (Short Cut Method)

ie. heo efJeÛeueve efJeefOe (Step Deviation Method)

keâ. ØelÙe#e efJeefOe

DeeBkeâÌ[eW ceW efoÙes ieÙes Ûej kesâ meYeer ceeveeW kesâ Ùeesieheâue keâes DeeBkeâÌ[eW keâer mebKÙee mes Yeeie osves hej DeJeieeake=âle DeeBkeâÌ[eW
keâe meceevlej ceeOÙe Øeehle neslee nw~

Ùeefo Ûej x kesâ n ceeve x
1
, x

2
, x

3
, .........x

n
 neW lees meceevlej ceeOÙe

∑ =
=

+++
=

n

i i
n x

nn

xxx
x

1

21 1......

Ke. ueIeg efJeefOe Ùee keâefuhele ceeOÙe efJeefOe

heoeW keâer mebKÙee DeefOekeâ leLee mebKÙeelcekeâ ceeve DeefOekeâ nesves hej Fme efJeefOe keâe GheÙeesie efkeâÙee peelee nw~ Fmes
efvecveebefkeâle ÛejCeeW ceW keâjles nQ

1. efoÙes ieÙes DeeBkeâÌ[eW ceW mes Skeâ heo keâes keâefuhele ceeOÙe ceeve uesles nQ~

2. ØelÙeskeâ heo mes keâefuhele ceeOÙe keâes Iešeles nQ leLee keâefuhele ceeOÙe mes efJeÛeueve %eele keâjles nQ~

3. meYeer efJeÛeueveeW keâes peesÌ[ keâj heoeW keâer mebKÙee mes Yeeie os osles nQ~ keâefuhele ceeOÙe ceW Øeehle Yeeieheâue keâes
peesÌ[ves hej DeYeer° meceevlej ceeOÙe Øeehle neslee nw~
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ceevee keâefuhele ceeOÙe · A, heoeW keâer mebKÙee n leLee

efJeÛeueve x
i
 - A · d

i
 nes lees

n

d
AX

i∑+= peneB  d
i 
= x

i
 - A

veesš : keâefuhele ceeOÙe, ceOÙeJeleea DeeBkeâÌ[e uesvee megefJeOeepevekeâ neslee nw hejvleg Fmes keâesF& Yeer DeeBkeâÌ[e ues mekeâles nQ~

GoenjCe -1.heeBÛe efMe#eeefLe&ÙeeW keâes 200 hetCeeËkeâ ceW mes ›eâceevegmeej 80,82,85^,90 Deewj 103 Debkeâ Øeehele ngÙes~ Fve
ØeehleebkeâeW keâe meceevlej ceeOÙe %eele keâerefpeÙes~

nue - ceevee keâefuhele ceeOÙe  A  · 85

Øeehleebkeâ keâefuhele ceeOÙe mes efJeÛeueve
 x

i
d

i
 = X

i
 - A

80 80-85 · -5

82 82-85 · - 3

85 85-85 · 0

90 90-85 · ± 5

103 103-85 · ± 18

 n = 5 Σ d
i
 = 15

meceevlej ceeOÙe (A.M.) = 
n

d
A

i∑+

= 
5

15
85 +

· 85 ± 3

· 88

keâefuhele ceeOÙe efoÙes ieÙes DeeBkeâÌ[eW mes uesvee DeeJeMÙekeâ veneR nw~ keâefuhele ceeOÙe Ssmee efueÙee peevee ÛeeefnS efpememes
efJeÛeueve Deemeeveer mes %eele efkeâÙee pee mekesâ~ efkeâvleg Ùen DeeBkeâÌ[eW kesâ heefjmej ceW nes~

GoenjCe osKeW :

pewmes 6 efMe#eeefLe&ÙeeW kesâ ieefCele kesâ hetCeeËkeâ 100 ceW Øeehleebkeâ efvecveJele nQ :

79, 83, 64, 76, 89, 41

ueIeg efJeefOe Éeje me0cee0 %eele keâerefpeÙes~
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keâefuhele ceeOÙe A = 80

Øeehleebkeâ keâefuhele ceeOÙe mes efJeÛeueve
 x

i
d

i
 = X

i
 - A

79 79-80 · –1

83 83-80 · 3

64 64-80 · –16

76 76-80 · –4

89 89-80 ·  ± 9

41 41-80 · –39

n · 6 Σd
i
 = 12 – 60 · –48

me0ceeOÙe ( )
6

48
80

−
+=+= ∑

n

d
AX

i

  · 80 – 8 · 72

peye DeeBkeâÌ[s DeJeieeake=âle neW hejvleg heoeW keâer yeejcyeejlee Skeâ mes DeefOekeâ nes lees ueIeg efJeefOe kesâ efJeefYeVe ÛejCe
efvecveJele nQ~

1. meJe&ØeLece efoÙes ngS DeeBkeâÌ[eW ceW mes Skeâ mebKÙee DeLeJee efkeâmeer GheÙegòeâ mebKÙee keâes keâefuhele ceeOÙe ceeve uesles
nQ~

2. keâefuhele ceeOÙe mes efJeÛeueve %eele keâjles nQ~

3. efJeÛeueve Deewj mebiele yeejcyeejlee keâe iegCeveheâue efvekeâeueles nQ~

4. iegCeveheâueeW kesâ Ùeesie ceW yeejcyeejleeDeeW kesâ Ùeesieheâue mes Yeeie oskeâj Fmes keâefuhele ceeOÙe ceW peesÌ[ osles nQ~ Øeehle
Ùeesieheâue meceevlej ceeOÙe (A.M) neslee nw~

keâefuhele ceeOÙe · A,  heoeW keâer mebKÙee · n,  efJeÛeueve d
i
 · x

i
 - A,    mebiele yeejcyeejlee · f

i

me0cee0 
n

df
A

ii∑+=

GoenjCe - Yeej (efkeâ«ee ceW) 41 42 43 44 45

efMe#eeefLe&ÙeeW keâer mebKÙee 14 7 8 9 12

keâ#ee kesâ efMe#eeefLe&ÙeeW kesâ Yeej keâe me0cee0 %eele keâerefpeS~
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nue -  ueIeg efJeefOe Éeje

ceevee keâefuhele ceeOÙece A · 43

Yeej (efkeâ«ee) ceW yeejcyeejlee efJeÛeueve yeejcyeejlee efJeÛeueve
(X

i
) (f

i
) X

i
 - A = d

i
f
i
 × d

i

41 14 41 – 43· –2 14 ² (–2) · –28

42 7 42 – 43· –1 7 ² (–1) · –7

43 8 43 – 43· 0 8 ² 0 · 0

44 9 44 – 43· ±1 9² 1 · 9

45 12 45 – 43· ±2 12 ² 2 · 24

n · 50 Σ f
i 
d

i
 · –2

me0ceeOÙe 
n

df
A

ii∑+= [ n = Σ f ] = 50

· 






 −
+

50

2
43

· 43 – 0.04 · 42.96

Dele: efMe#eeefLe&ÙeeW kesâ YeejeW keâe me0cee0 · 42.96 efkeâ«ee

Fme Øekeâej kesâ DevÙe GoenjCe efoÙes peeÙeW :

ØelÙe#e efJeefOe Éeje Ghejesòeâ GoenjCe keâes efvecve Øekeâej mes nue keâj mekeâles nQ~

∑
∑=

i

ii

f

xf
X

1298714

12459448437421441

++++
×+×+×+×+×

=

50

540396344294574 ++++
=

50

2148
=

5

8.214
= ·   42.96
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mhe° nw efkeâ ueIeg efJeefOe leLee ØelÙe#e efJeefOe mes Øeehle Gòej meceeve nQ~ Ghejesòeâ GoenjCe keâer YeeBefle DevÙe GoenjCeeW
keâer meneÙelee mes Fmes mhe° efkeâÙee peevee ÛeeefnS~

Jeieeake=âle DeeBkeâÌ[eW keâe meceevlej ceeOÙe

ØelÙe#e efJeefOe – Fmes efvecveebefkeâle ÛejCeeW ceW hetje keâjles nQ~

1. efJeefYeVe Jeiee&vlejeW keâe ceOÙeceeve %eele keâjles nQ~

(ÙeneB ceevee peelee nw efkeâ efkeâmeer Jeie& keâer yeejcyeejlee Gmekesâ ceOÙeceeve efyevog hej kesâefvõle nww)

2. ØelÙeskeâ Jeie& Devlejeue kesâ ceOÙeceeve keâes mebiele yeejcyeejlee mes iegCee keâj iegCeveheâueeW keâe Ùeesieheâue %eele keâj
uesles nQ~

3. Øeehle Ùeesieheâue ceW heoeW keâer mebKÙee mes Yeeie osles nQ Ùener DeYeer° meceevlej ceeOÙe neslee nw~

meceevlej ceeOÙe  
n

xf
X

ii∑=   peneB  ∑= ifn

peneB Jeie& Devlejeue keâe ceOÙeceeve · x
i

mebiele yeejcyeejlee · f
i

yeejcyeejleeDeeW keâe Ùeesie ·  Σ f
i 
= n

GoenjCe -  efvecveefueefKele meejCeer mes meceevlej ceeOÙe %eele keâerefpeS

DeeÙeg Jeie& Je<eeX ceW 0-10 10-20 20-30 30-40 40-50 50-60

mebKÙee 5 8 6 10 12 9

nue DeeÙeg Jeie& mebKÙee yeecyeejlee ceOÙeceeve  f
i
 × x

i

Je<e& Devlejeue  ( f
i 
) ( x

i 
)

0-10 5 5 25

10-20 8 15 120

20-30 6 25 150

30-40 10 35 350

40-50 12 45 540

50-60 9 55 495

Ùeesie n = 50 1680

meceevlej ceeOÙe
50

1680
== ∑

n

xf
X

ii   ·  33.6
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keâefuhele ceeOÙe efJeefOe

Fmes efvecve ÛejCeeW ceW efkeâÙee peelee nw~

1. Jeieeake=âle DeeBkeâÌ[eW ceW JeieeX kesâ ceOÙeceeveeW kesâ ceOÙe heÌ[ves Jeeueer efkeâmeer mebKÙee keâes keâefuhele ceeOÙe A
  
ceeve

ueerefpeÙes~

(keâefuhele ceeOÙe keâe ÛeÙeve yeejcyeejlee (f) ceW mes keâoeefhe ve efkeâÙee peeÙes)

2. ØelÙeskeâ heo ceW mes keâefuhele ceeOÙe keâes Iešekeâj keâefuhele ceeOÙe A
  
mes efJeÛeueve d %eele keâerefpeÙes~

3. ØelÙeskeâ efJeÛeueve d leLee Gmekesâ mebiele f
  
keâe iegCeveheâue %eele keâjkesâ meYeer f . d

  
keâe Ùeesie %eele efkeâÙee peeÙes~

4. efJeÛeueveeW keâe ceeOÙe  ∑
∑=

i

ii

f

df
d

peneB d
i
 = x

i
 - A

Dele:
( )
∑

∑ −
=

i

ii

f

Axf
d

∑
∑

∑
∑ −=

i

i

i

ii

f

Af

f

xf

AXd −=

Ùee AdX +=

A
f

df
X

i

ii +=
∑
∑

GoenjCe - 100 DebkeâeW kesâ ØeMvehe$e ceW Øeehle DebkeâeW keâes Jeieeake=âle ›eâce ceW efvecve Øekeâej mes ØeoefMe&le efkeâÙee ieÙee nw~
efJeÅeeefLe&ÙeeW Éeje Øeehle DebkeâeW keâe ceeOÙe %eele keâefjS~

Jeie& Deblejeue 10-25 25-40 40-55 55-70 70-85 85-100

efJeÅeeefLe&ÙeeW keâer mebKÙee 2 3 7 6 6 6

nue - efJeÅeeefLe&ÙeeW keâer kegâue mebKÙee · 30

keâefuhele ceeOÙe A
  
· 47.5

Yeeie - 2



(200)

Jeie& Devlejeue efJeÅeeefLe&ÙeeW keâer mebKÙee ceOÙeceeve efJeÛeueve ( f
i
 d

i 
)

yeejcyeejlee ( f
i
 ) ( x 

i
 ) ( d

i
 = x

i 
- A)

10-25 2 17.5 -30 -60
25-40 3 32.5 -15 -45
40-55 7 47.5 0 0
55-70 6 62.5 15 90
70-85 6 77.5 30 180
85-100 6 92.5 45 270

Σ f
i
 =

 
30 Σ f

i
 . d

i 
= 435

30

435
5.47 +=X

· 47.5 ± 14.5

· 62

Ghejesòeâ meeefjCeer ceW d kesâ ceeve 15 kesâ iegCepe ces nQ~ Ùeefo Ghejesòeâ ceW 15 mes Yeeie oW lees f  mes iegCee keâjves
ceW Deemeeveer nesieer~

ceevee 
h

Ax
u i

i

−
= peneB A keâefuhele ceeOÙe leLee h Jeie&ceehe nw~ Fmes ÛeÙeefvele meJe&efve‰ Yeepekeâ Yeer keân

mekeâles nQ~ u
i
 keâe Deewmele ceeve

∑
∑=

i

ii

f

uf
u =  

∑

∑ 






 −

=
i

i
i

f

h

Ax
f

u 
[ ]

∑
∑∑ −

=
i

iii

f

fAxf

h

1

Ùee, ( )AX
h

u −=
1

Ùee, AXuh −=.

Ùee, AuhX += .

Ùee, A
f

uf
hX

i

ii +













=

∑
∑

. peneB A keâefuhele ceeOÙe, h meJe&efve‰ Yeepekeâ leLee f yeejcyeejlee nw~

Fme efJeefOe keâes heo efJeÛeueve efJeefOe keânles nQ~
Fme efJeefOe mes me0cee0 %eele keâj mekeâles nQ~
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heo efJeÛeueve efJeefOe mes DeJeieeake=âle hejvleg meeefjCeeryeæ DeeBkeâÌ[eW keâe me0cee0

GoenjCe - x
i

5 6 7 8

f
i

15 25 20 10

nue - ›eâce x
i

f
i

x
i 
- A = d

i
h

h

Ax
u i

i

−
= f

i
 . u

i

mebKÙee A = 6

1 5 15 -1 -1 -15

2 6 25 0 1 0 0

3 7 20 1 1 20

4 8 10 2 2 20

Σ f
i
 . u

i 
= 25

∑
∑+=

i

ii

f

uf
hAX

70

251
6

×
+=

= 6 + 0.36

= 6.36

Jeieeake=âle Deewj meejCeeryeæ DeeBkeâÌ[eW kesâ meceevlej ceeOÙe, heo efJeÛeueve efJeefOe mes %eele keâjvee

efvecveefueefKele DeeBkeâÌ[eW kesâ meceevlej ceeOÙe heo efJeÛeueve efJeefOe mes %eele keâerefpeÙes

Jeie& Devlejeue yeejcyeejlee

4-8 2

8-12 12

12-16 15

16-20 25

20-24 18

24-28 12

28-32 3

32-36 1
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nue Jeie& Devlejeue · 4

keâefuhele ceeOÙe · 18

›eâ.meb. Jeie& yeejcyeejlee Jeieex keâe A = 18
h

d
u i

i = f
i
 . u

i

Devlejeue (f
i
 ) ceeOÙe efyevog X

i
-A = d

i
h

AX −
=

1 4-8 2 6 -12 -3 -6

2 8-12 12 10 -8 -2 -24

3 12-16 15 14 -4 -1 -15

4 16-20 25 18 0 0 0

5 20-24 18 22 4 1 18

6 24-28 12 26 8 2 24

7 28-32 3 30 12 3 9

8 32-36 1 34 16 4 4

Σf
I
 = 88 Σf

I
 u

I
=10

meceevlej ceeOÙe 












+=

∑
∑

i

ii

f

uf
hAX .

 
88

104
18

×
+=

 
11

5
18 +=

= 18 + 0.455

= 18.46

Fme Øekeâej kesâ DevÙe GoenjCe Éeje efMe#eeefLe&ÙeeW keâes DeYÙeeme keâjeÙee peeÙe~

ceefOÙekeâe

efMe#ekeâ mhe° keâjW efkeâ DeeBkeâÌ[eW keâes Deejesner DeLeJee DeJejesner heoeW ceW jKeves hej ceOÙe ceW Deeves Jeeuee heo ceeefOÙekeâe
neslee nw~

peye DeeBkeâÌ[eW keâes Deejesner DeLeJee DeJejesner ›eâce ceW efueKeles nQ, leye DeJeieeake=âle DeeBkeâÌ[eW keâer ceeefOÙekeâe %eele keâjves
kesâ efueÙes efvecve Øeef›eâÙee DeheveeÙeer peeveer ÛeeefnS~
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keâ. ßesCeer Ùee Øes#eCeeW (DeeBkeâÌ[eW) keâes Deejesner DeLeJee DeJejesner ›eâce ceW efueKeW~

Ke. (De) Ùeefo heoeW keâer mebKÙee n efJe<ece nw lees 
2

1+n JeeB heo ceOÙe heo nesiee DeLee&le 
2

1+
=

n
M JeeB heo

DeYeer° ceeefOÙekeâe nesieer~

(ye) Ùeefo heoeW keâer mebKÙee n mece nw lees oes ceOÙe heo ›eâceMe: 
2

n JeeB leLee 






 +1
2

n
JeeB heo neWies~ Fme

efmLeefle ceW ceeefOÙekeâe Fve oesveeW heoeW kesâ Ùeesie kesâ DeeOes kesâ yejeyej nesieer~

ceeefOÙekeâe 
2

1
22

heo JeeBheo JeeB 






 ++
=

nn

M

peneB n heoeW keâer mece mebKÙee nw~

efvecve Øekeâej kesâ GoenjCe mes Fmes Deewj mhe° efkeâÙee peeÙes~

GoenjCe-1. Skeâ keâ#ee kesâ 9 efJeÅeeefLe&ÙeeW kesâ (mesvšerceeršj ceW) uecyeeFÙeeB efvecveebefkeâle nQ :

155, 160, 145, 149, 150, 147, 152, 144, 148~ Fvekeâer ceeefOÙekeâe %eele
keâjves kesâ efueÙes FvnW Deejesner ›eâce ceW efueKevee nesiee~ Fmes efvecve Øekeâej mes keâj mekeâles nQ~ meJe&ØeLece efvecvelece
mebKÙee keâes efueKeles nQ~ lelhe§eele Fme mebKÙee keâes DeeBkeâÌ[eW ceW efÛeefvnle keâjles nQ~ efÛeefvnle mebKÙee keâes
ÚesÌ[keâj Mes<e DeeBkeâÌ[s ceW hegve: meyemes Úesšer mebKÙee efueKeles nQ Deewj Fmes efÛeefvnle keâj osles nQ~ Fme ef›eâÙee
keâes leye lekeâ keâjles nQ, peye lekeâ meYeer mebKÙee keâes efÛeefvnle ve keâj oW~ Ghejesòeâ DeeBkeâÌ[s ceW Deejesner ›eâce
efvecveJele nesiee~

144, 145, 147, 148, 149, 150, 152, 155, 160~ efJeÅeeefLe&ÙeeW keâer mebKÙee

9 nw pees efkeâ efJe<ece nw FmeefueS Deejesner ›eâce kesâ 






 +1
2

n
JeW · 







 +1
2

9
 JeW · 5JeW efJeÅeeLeea keâer uecyeeF&

149 mesceer nw Deewj Ùener ceeefOÙekeâe nw~ ceeefOÙekeâe M  · 149 mesvšerceeršj~

GoenjCe- 2.efkeâmeer keâ#ee ces ieefCele efJe<eÙe kesâ hetCeeËkeâ 20 ceW 10 efJeÅeeefLe&ÙeeW Éeje Øeehle Debkeâ efvecveJeled nw~

10, 13, 17, 19, 12, 15, 9, 20, 18 Deewj 16; DebkeâeW keâer ceeefOÙekeâe %eele keâerefpeS~

nue - heoeW keâer mebKÙee n · 10 mece nw~

Fve DebkeâeW keâes DeJejesner ›eâce ceW efueKeves kesâ efueÙes meJe&ØeLece efoÙes ieÙes DeeBkeâÌ[eW ceW mes GÛÛelece mebKÙee
efueKeles nQ leLee Fme mebKÙee keâes DeeBkeâÌ[W ceW efÛeefvnle keâj uesles nQ, Mes<e DeeBkeâÌ[s ceW hegve: meyemes yeÌ[er mebKÙee
efueKeles nQ leLee Fmes Yeer DeeBkeâÌ[s ceW efÛeefvnle keâjles nQ~

Fme ef›eâÙee keâes leye lekeâ keâjles nQ peye lekeâ efkeâ meYeer mebKÙeeDeeW keâes efÛeefvnle ve keâj oW~
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DeJejesner ›eâce efvecveJeled nesiee
20, 19, 18, 17, 16, 15, 13, 12, 10, 9

ceeefOÙekeâe 
2

1
22

heo JeeBheo JeeB 






 ++
=

nn

M

2

65 heo JeeBheo JeeB +
=

    = 
2

31

2

1516
=

+

   = 15.5

peye DeeBkeâÌ[s DeJeieeake=âle neW hejvleg meeefjCeeryeæ neW
Ùeefo DeeBkeâÌ[s ceW yeejcyeejlee nes lees ceeefOÙekeâe %eele keâjves kesâ efueÙes efvecve Øeef›eâÙee Deheveeveer ÛeeefnS~

1. ßesCeer keâes Deejesner ›eâce ceW efueKevee ÛeeefnS (Ùeefo ve efueKeer nes)
2. yeejbyeejlee mes kegâue mebÛeÙeer yeejbyeejlee %eele keâj uesvee ÛeeefnS~

3. ceeefOÙekeâe mebKÙee 
2

1+
=

n
M  %eele keâjW peneB n · kegâue yeejbyeejlee nw~

4. Ùen osKeW efkeâ ceeefOÙekeâe mebKÙee efkeâme mebÛeÙeer yeejcyeejlee ceW Deeleer nw~
5. ceeefOÙekeâe mebKÙee efpeme mebÛeÙeer yeejbyeejlee ceW Deeleer nw Gmekesâ meeceves Jeeuee heo ceeefOÙekeâe neslee nw~

GoenjCe - efvecveefueefKele yeejcyeejlee yebšve keâer ceeefOÙekeâe %eele keâerefpeÙes

Debkeâ 3 5 6 8 12 20 25 38

yeejcyeejlee 2 7 3 5 8 6 5 5

mebÛeÙeer yeejcyeejlee meeefjCeer efvecve Øekeâej nw~

Debkeâ yeejcyeejlee mebÛeÙeer yeejcyeejlee

3 2 2
5 7 9
6 3 12
8 5 17
12 8 25
20 6 31
25 5 36
38 5 41
Ùeesie n = 41

Yeeie - 2



(205)

ÙeneB ∑= fn · kegâue yeejcyeejlee Ùee heoeW keâer kegâue mebKÙee, ÙeneB Ùen mebKÙee efJe<ece nw~

ceeefOÙekeâe 
2

1+
=

n
M  JeeB heo  · 

2

141+  · 21JeeB heo

·  12

Fmeer Øekeâej Ùeefo heoeW keâer kegâue mebKÙee mece nes lees oes ceOÙe heo neWies

pewmes efkeâmeer keâ#ee kesâ 24 efMe#eeefLe&ÙeeW keâer (Je<eeX ceW) DeeÙeg kesâ DeeBkeâÌ[s efvecveefueefKele nQ, DeeBkeâÌ[eW keâer
ceeefOÙekeâe %eele keâerefpeS~

DeeÙeg Je<eeX ceW 12 13 14 15 16

efMe#eeLeea 4 5 4 6 5

GheÙeg&òeâ yeejcyeejlee yebšve keâer mebÛeÙeer yeejcyeejlee meeefjCeer efvecveJeled nw :

DeeÙeg Je<eeX ceW yeejcyeejlee mebÛeÙeer yeejcyeejlee

12 4 4

13 5 9

14 4 13

15 6 19

16 5 24

Ùeesie n · 24

ÙeneB n · 24 DeLee&le heoeW keâer mebKÙee mece nw~ Fmemes ceeefOÙekeâe %eele keâjves kesâ efueÙes henues 
2

n
 JeeB heo

leLee 






 +1
2

n
 JeeB heo %eele keâjvee nesiee~

2

n
JeeB heo · 

2

24
 JeeB heo · 12 JeeB heo








 +1
2

n
JeeB heo · 







 +1
2

24
JeeB heo · 13 JeeB heo

ceeefOÙekeâe 
2

1
22

heo JeeBheo JeeB 






 ++
=

nn

M
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2

1312 heo JeeBheo JeeB +
=

2

1414 +
=   ·  14 Je<e&

Fme Øekeâej kesâ DevÙe GoenjCeeW mes efJeÅeeefLe&ÙeeW keâes DeYÙeeme keâjeÙee peevee ÛeeefnS~

Jeieeake=âle DeeBkeâÌ[eW keâer ceeefOÙekeâe

efJeÅeeefLe&ÙeeW keâes yeesOe keâjeÙee peeÙe efkeâ Jes efoÙes ieÙes DeeBkeâÌ[eW keâer mebKÙee mece DeLeJee efJe<ece nesves keâer efmLeefle ceW
ceeefOÙekeâe keâer ieCevee efJeefOe mes heefjefÛele nQ, efkeâme Øekeâej Demelele ßesCeer kesâ efueÙes meyemes henues ßesCeer kesâ heoeW keâes Deejesner
DeLeJee DeJejesner ›eâce ceW jKekeâj mebÛeÙeer yeejcyeejlee %eele keâer peeleer nw, lelhe§eele ceOÙe heo keâe ceeve %eele keâjles nQ~ yeleeÙee
peeÙes efkeâ ceOÙe heo mJeÙeb ceeefOÙekeâe veneR nesleer yeefukeâ Fmekesâ ceeve (cetuÙe) ceeefOÙekeâe neslee nw~ DeJeieeake=âle DeeBkeâÌ[eW kesâ efueÙes
ceeefOÙekeâe %eele keâjves keâer efJeefOe mes heefjefÛele nes Ûegkesâ nQ~ Jeieeake=âle DeeBkeâÌ[eW keâer ceeefOÙekeâe %eele keâjves kesâ efvecve efveÙece nQ~

1. meceeJesMeer Jeie& neW lees GvnW DeheJeleea Jeie& ceW yeoue uesvee ÛeeefnS

meceeJesMeer Jeie& 0-4, 5-9, 10-14, 15-19, 20-24,....

DeheJepeea Jeie& 0-5, 5-10, 10-15, 15-20, 20-25,...

2. DeeBkeâÌ[eW keâes Deejesner ›eâce ceW efueKekeâj mebÛeÙeer yeejcyeejlee efvekeâeueles nQ~

3. ceeefOÙekeâe mebKÙee 
2

n
m = leLee 1

2
+

n
peye n  mece nw Deewj 1

2
+=

n
m  peye n efJe<ece nw, peneB n

yeejcyeejleeDeeW keâe Ùeesie nw~

4. ceeefOÙekeâe mebKÙee efpeme mebÛeÙeer yeejcyeejlee ceW Deeleer nw Gmekesâ meeceves Jeeuee Jeie& ceeefOÙekeâe Jeie& keânueelee
nw~

5. ceeefOÙekeâe %eele keâjves kesâ efueS efvecveefueefKele met$e keâe ØeÙeesie efkeâÙee peelee nw~








 −






 −
+= c

n

f

ll
lM

2

12
1

peneB l
1

· ceeefOÙekeâe Jeie& keâer efvecve meercee

     l
2

· ceeefOÙekeâe Jeie& keâer GÛÛe meercee

     f · ceeefOÙekeâe Jeie& keâer yeejcyeejlee~

     n · yeejcyeejleeDeeW keâe Ùeesie

     c · ceeefOÙekeâe Jeie& mes henues Jeeues Jeie& keâer mebÛeÙeer yeejcyeejlee~
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GoenjCe - Skeâ efJeÅeeueÙe kesâ 245 efJeÅeeefLe&ÙeeW ves ieefCele efJe<eÙe ceW 20 hetCeeËkeâ kesâ ØeMve he$e ceW hejer#ee osves kesâ he§eele
Debkeâ Øeehle efkeâÙes~ ØeehleekeâeW keâe efJeJejCe efvecveJeled nw~

Øeehleebkeâ Jeie& 1-3 3-5 5-7 7-9 9-11 11-13 13-15 15-17

efJeÅeeefLe&ÙeeW keâer mebKÙee 6 53 85 56 21 16 4 4

nue - Ghejesòeâ keâer mebÛeÙeer yeejcyeejlee meeefjCeer efvecveJeled nw~

›eâ.meb. Øeehleebkeâ (Jeie& Devlejeue) efMe#eeefLe&ÙeeW keâer mebKÙee mebÛeÙeer yeejcyeejlee
yeejcyeejlee

1 1-3 6 6

2 3-5 53 59

3 5-7 85 144

4 7-9 56 200

5 9-11 21 221

6 11-13 16 237

7 13-15 4 241

8 15-17 4 245

Ùeesieheâue      n = 245

ceeefOÙekeâe mebKÙee 
2

1+n
 JeW heo keâe ceeve

· 






 +
2

1245
 JeW heo keâe ceeve · 123 JeW heo keâe ceeve

123 JeW heo keâe ceeve mebÛeÙeer yeejcyeejlee 144 ceW efmLele nw efpemekeâe Jeie& Devlejeue 5-7 nw pees efkeâ
ceeefOÙekeâe Jeie& nw~

ceeefOÙekeâe 






 −






 −
+= c

n

f

ll
lm

2

12
1   (ÙeneB    l

1
 = 5, l

2
 = 7, f = 85, n = 245, c = 59)








 −






 −
+= 59

2

245

85

57
5
















+=
2

127

85

2
5
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85

127
5 += · 5 ± 1.5

· 6.5

GoenjCe 2 - ceeefOÙekeâe %eele keâerefpeÙes

Yeej (efkeâ«ee ceW) 118-126 127-135 136-144 145-153 154-162 162-171 172-180

yeejbyeejlee 3 5 9 12 5 4 2

nue : Ghejesòeâ ceW Jeie& meceeJesMeer Jeie& nw, Fmes DeheJepeea Jeie& ces efvecve Øekeâej mes yeoueW

›eâ.meb. Yeej (efkeâ«eeceW) Yeej (efkeâ«ee ceW) yeejbyeejlee mebÛeÙeer
(DeheJepeea ™he) yeejbyeejlee

1 118-126 117.5-126.5 3 3

2 127-135 126.5-135.5 5 8

3 136-144 135.5-144.5 9 17

4 145-153 144.5-153.5 12 29

5 154-162 153.5-162.5 5 34

6 163-171 162.5-171.5 4 38

7 172-180 171.5-180.5 2 40

Ùeesieheâue n = 40

2

n
 JeW heo keâe ceeve · 20 JeW heo keâe ceeve








 +1
2

n
JeW heo keâe ceeve · 21 JeW heo keâe ceeve

ÙeneB 20JeW heo keâe ceeve leLee 21JeW heo keâe ceeve mebÛeÙeer yeejcyeejlee 29 ceW DeLee&le Jeie& Devlejeue
114.5-153.5 ceW efmLele nw~

ceeefOÙekeâe 






 −






 −
+= c

n

f

ll
lM

2

12
1 (ØeMveevegmeej l

1
 = 144.5, l

2
 = 153.5, f = 12,

( )1720
12

5.1445.153
5.144 −







 −
+= n = 40, c = 17 )
















+=
1

3

12

9
5.144
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4

9
5.144 +=

= 144.5 + 2.25

= 146.75 efkeâuees«eece

yenguekeâ
(DeJeieeake=âle DeeBkeâÌ[eW kesâ efueÙes)

DeeBkeâÌ[eW ceW meJee&efOekeâ DeeJe=efòe Jeeues heo keâes yenguekeâ keânles nQ, GoenjCe kesâ efueÙes efkeâmeer keâ#ee kesâ efJeÅeeefLe&ÙeeW kesâ
Øeefleefove kesâ JÙeÙe (®heÙeeW ceW) efvecveJeled nQ -

8, 19, 11, 12, 12, 10, 15, 16, 12, 17, 9 Deewj 12

Fme GoenjCe ceW meJee&efOekeâ DeeJe=efòe Jeeuee heoceeve 12 nw

Dele: yenguekeâ · 12

yenguekeâ %eele keâjves keâer Ùen efJeefOe efvejer#eCe efJeefOe nw~

Ssmeer JÙeefòeâiele ßesefCeÙeeW ceW peneB heoeW keâer mebKÙee yengle DeefOekeâ nes, efvejer#eCe efJeefOe Éeje yenguekeâ %eele keâjvee megiece
veneR neslee~ Ssmeer efmLele ceW JÙeefòeâiele ßesCeer keâes Demelele ßesCeer ceW heefjJeefle&le keâj yenguekeâ %eele keâj uesles nQ~ Fme ßesCeer
ceW efpeme heo keâer yeejcyeejlee meyemes DeefOekeâ nesleer nw, Jener yenguekeâ Debkeâ neslee nw~

Ghejesòeâ GoenjCe uesves hej

Ûej (®heÙes ceW) yeejcyeejlee

8 ~
9 ~
10 ~
11 ~
12 ~~~~
15 ~
16 ~
17 ~
19 ~

Ûej 12 keâer yeejcyeejlee (DeeJe=efòe) meJee&efOekeâ nw~

Dele: yenguekeâ · 12

Fme Øekeâej mes efMe#eeefLe&ÙeeW keâes DevÙe GoenjCeeW kesâ ceeOÙece mes yenguekeâ keâe yeesOe keâjeÙee peeÙe~
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FkeâeF& - 8   ef$ekeâesCeceerefle

DeOÙeeÙe 19 - ef$ekeâesCeefceleerÙe Devegheele leLee meJe&meefcekeâeSB

GösMÙe

� ef$ekeâesCeefceleerÙe DevegheeleeW keâe yeesOe nes mekesâiee~

� heefj›eâeceer jsKee kesâ heefj›eâceCe mes yeveves Jeeues keâesCeeW keâe yeesOe nes mekesâiee~

� keâesCeeW kesâ <eeef°keâ ceehe SJeb Je=òeerÙeceehe keâes mecePe mekeWâies~

� efkeâmeer keâesCe kesâ <eeef°keâ ceehe SJeb Je=òeerÙe ceehe kesâ yeerÛe kesâ mecyevOe keâes mecePe mekeWâies~

� keâesCeeW (n × 360° ± θ ) kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâe yeesOe nes mekesâiee~

� ef$ekeâesCeefceleerÙe meJe&meefcekeâe keâe DeLe& mecePe mekeWâies~

� cetueYetle ef$ekeâesCeefceleerÙe meJe&meefcekeâeDees

(i) sin² θ + cos² θ = 1

(ii) sec² θ = 1 + tan² θ

(iii) cosec² θ = 1 + cot² θ  keâer mecePe yevee mekeWâies~

� ef$ekeâesCeefceleerÙe meJe&meefcekeâeDeeW keâes efmeæ keâjvee meerKe mekeWâies~

efMe#eCe efyevog

���� keâesCeeW kesâ <eeef°keâ ceehe (Sexagesimal measure) SJeb Je=òeerÙe ceehe (circular measure)

���� heefj›eâeceer jsKee kesâ heefj›eâceCe mes yeveves Jeeues keâesCe

���� π jsef[Ùeve kesâ heoeW ceW keâesCeeW 150, 300, 450, 600, 900 keâes JÙeòeâ keâjvee

���� ( n × 360 ± θ ) ceehe kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

���� cetueYetle ef$ekeâesCeefceleerÙe meJe&meefcekeâeSB

(i) sin² θ + cos² θ = 1

(ii) sec² θ = 1 + tan² θ

(iii) cosec² θ = 1 + cot² θ
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mejue efve™heCe

keâesCeeW kesâ <eeef°keâ ceehe (sexagesimal measure) SJeb Je=òeerÙe ceehe (circular measure)

meeceevÙele: keâesCeeW kesâ ceehe keâer nce oes efJeefOeÙeeW mes keâj mekeâles nQ :

(1) <eeef°keâ ceehe

(2) Je=òeerÙe ceehe

(1)  <eeef°keâ ceehe · keâesCeeW kesâ ceehe keâer Fme heæefle ceW Je=òe kesâ kesâvõ hej yeveves Jeeues mechetCe& keâesCe keâes 4
mecekeâesCe kesâ yejeyej ceeveles nQ, DeLee&le

4 mecekeâesCe · 3600

Ùee 1 mecekeâesCe · 900

leLee 10 · 60 efceveš · 60’

1 efceveš · 60 meskesâC[ · 60’’

Fme heæefle ceW keâesCe ceehe keâer Skeâ FkeâeF& 1 DebMe nesleer nw efpemes mebkesâle ™he ceW 10 efueKeles nQ~

(2) Je=òeerÙe ceehe - Fme heæefle ceW keâesCeceehe keâer FkeâeF& keâes jsef[Ùeve keânles nQ
pees efkeâmeer Je=òe kesâ kesâvõ hej Gme ÛeeheKeb[ Éeje Devleefjle keâesCe neslee nw efpemekeâer uebyeeF&
Gme Je=òe keâer ef$epÙee kesâ yejeyej neslee nw~

θ · 1 jsef[Ùeve

mebkesâle ™he ceW θ · 1C

<eeef°keâ ceehe SJeb Je=òeerÙe ceehe ceW hejmhej mecyevOe

nce peeveles nQ efkeâ efkeâmeer Je=òe kesâ kesâvõ hej yeveves Jeeuee mechetCe& keâesCe 3600 kesâ yejeyej neslee nw pees Gme Je=òe kesâ
meyemes yeÌ[s ÛeeheKeb[ efpemekeâer uecyeeF& mhe°le: 2π r nesieer, kesâ Éeje Devleefjle neslee nw, Dele: jsef[Ùeve kesâ ™he ceW Fme keâesCe
keâes JÙeòeâ keâjves hej

r

rπ2
360

0 = jsef[Ùeve

Ùee, 3600 · 2 π jsef[Ùeve · 2 π (meb#eshe ceW)

DeLee&led 1 jsef[Ùeve · 
π2

3600

π

0180
=

14.3

1800

= ueieYeie

· 570 17’ 45’’ ueieYeie
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Deewj 10 · 
360

2π jsef[Ùeve

180

14.3
=  jsef[Ùeve

· 0.0174 jsef[Ùeve ueieYeie

efšhheCeer : Ùeefo keâesCe keâe ceehe jsef[Ùeve ceW efoÙee ieÙee nw~ lees jsef[Ùeve keâe mebkesâle efÛevn veneR ueieeles nQ, pewmes 2 πC

(2π  jsef[Ùeve) keâes kesâJeue ner 2 π efueKeles nQ, efkeâvleg peye keâesCe keâe Deehe DebMe ceW efoÙee peelee nw lees
DebMe keâe mebkesâle efÛevn 0 DeJeMÙe ueieeles nQ~ pewmes 1800 keâes ncesMee 1800 ner efueKeWies~ Fme Øekeâej Ùeefo
keâesCe ceehe θ  efueKee nw lees Fmekeâe DeLe& nw θ jsef[Ùeve Deewj peye keâesCeceehe DebMe ceW ceehe ieÙee nw lees θ
kesâ Thej DebMe keâe mebkesâle efÛeÖ 0 DeJeMÙe ueieeÙeWieW ÙeLee θº  ~

heefj›eâeceer jsKee kesâ heefj›eâceCe mes yeveves Jeeues keâesCe

efMe#ekeâ efMe#eeefLe&ÙeeW mes efYeVe-efYeVe ceehe keâer ef$epÙeeDeeW kesâ Je=òe efKebÛeJeeÙeW leLee Gve Je=òeeW ceW 1 jsef[Ùeve keâe keâesCe
ØeoefMe&le keâjves keâe DeYÙeeme keâjeÙeW leLee GvnW heefj›eâeceer jsKee (Revolving

line) leLee heefj›eâeceer jsKee kesâ heefj›eâceCe (Revolution) keâe yeesOe keâjeÙeW~
GvnW mecePeeÙes efkeâ efkeâme lejn heefj›eâeceer jsKee kesâ heefj›eâceCe mes Je=òe kesâ kesâvõ
hej efYeVe-efYeVe ceehe kesâ keâesCe yeveles nQ~

GheÙeg&òeâ efÛe$e ceW OP heefj›eâeceer jsKee nw pees Je=òe kesâ kesâvõ O hej x- De#e
keâer Oeveelcekeâ efoMee kesâ meeLe keâesCe θ yevee jner nw, pees Fme efmLeefle ceW
vÙetvekeâesCe nw~ mhe°le: heefj›eâeefcekeâ jsKee Éeje Deheveer ØeejefcYekeâ efmLeefle OA

mes heefj›eâceCe ØeejcYe keâj Skeâ hetCe& IetCe&ve ceW (hetjs Skeâ Ûekeäkeâj ceW) kesâvõ O
hej yevee keâesCe θ, 00 mes ueskeâj 3600 lekeâ keâe nes mekeâlee peye θ  · 900

lees heefj›eâceCe jsKee mes OP, OB meefVeheeflele nes peeÙesieer, peye θ · 1800 lees
Gme efmLeefle ceW heefj›eâceCe jsKee OP, OC mes mebheeleer nes peeÙesieer Deewj peye θ
· 2700 lees OP, OD kesâ meeLe leLee peye θ · 3600 lees OP Deheveer
ØeejefcYekeâ efmLeefle OA kesâ meeLe mebheeleer nes peeÙesieer~ heefj›eâeceer jsKee OP keâer
ØeejefcYekeâ efmLeefle OA ner jner nesieer peye Fmeves X- De#e keâer Oeveelcekeâ efoMee
mes 00 keâe keâesCe yeveeÙeer jner nesieer~

Deye keâuhevee keâerefpeS efkeâ heefj›eâeceer jsKee kesâvõ efyevog O kesâ heefjle:
hetje Skeâ Ûekeäkeâj ueieeves kesâ yeeo hegve: otmeje Ûekeäkeâj ØeejcYe keâjles ngS
OP keâer efmLeefle ceW Dee ieÙeer nw peneB ∠POX = θ lees Fme oMee ceW
heefj›eâeceer jsKee Éeje X- De#e keâer Oeveelcekeâ efoMee kesâ meeLe yevee ngDee
mechetCe& keâesCe (3600 ± θ) Ùee 2π ± θ kesâ yejeyej nesiee~ Fmeer Øekeâej
Ùeefo heefj›eâeceer
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jsKee ves kesâvõ efyevog O kesâ heefjle: oes Ûekeäkeâj hetje keâjves kesâ yeeo leermejs-Ûekeäkeâj ceW OP keâer efmLeefle ceW Dee ieÙeer
nw lees Fme oMee ceW heefj›eâeceer jsKee Éeje X- De#e keâer Oeveelcekeâ efoMee kesâ meeLe yeveeÙee ieÙee mechetCe& keâesCe (2 × 2π

+ θ ) kesâ yejeyej nesiee nce keâuhevee keâj mekeâles nQ efkeâ kesâvõ efyevog O kesâ heefjle: hetjs n Ûekeäkeâj ueieeves kesâ yeeo Ùeefo
heefj›eâeceer jsKee (n + 1) JeW Ûekeäkeâj ceW OP efmLeefle ceW Deeleer nw lees Gme oMee ceW kesâvõ hej yevee mechetCe& keâjsiee ·  (n
× 2π + θ)

OÙeeve oerefpeS efkeâ ÙeneB n Skeâ OevehetCeeËkeâ nw keäÙeeW efkeâ heefj›eâceCe keâer efoMee X-De#e keâer Oeveelcekeâ efoMee kesâ meeLe
yeeceeJeleea (AntiClock-wise) mebkeâefuhele keâer ieÙeer nw~

heefj›eâeceer jsKee X-De#e keâer Oeveelcekeâ efoMee mes oef#eCeeJeleea IetCe&ve
keâjles ngS Ùeefo OP efmLeefle ceW nesleer nw lees ∠ XOP = -θ  ÙeneB Yeer Fme efmLeefle
ceW hengBÛeves kesâ hetJe& Ùen yeeceeJeleea DeLeJee oef#eCeeJeleea efoMeeDeeW ceW n  Ûekeäkeâj
hetjs keâj mekeâleer nw Deewj Gme efmLeefle ces kesâvõ O hej Gmekesâ Éeje yeveeÙee ieÙee~
mechetCe& keâesCe ( 2n π − θ ) kesâ leguÙe nesiee peneB n Skeâ Oeveelcekeâ Ùee
$e+Ceelcekeâ hetCeeËkeâ nw, pees heefj›eâeceer jsKee kesâ Iegceves keâer efoMee hej efveYe&j
keâjsiee~

ceeve ueerefpeS n = 1 leLee θ = 30° lees heefj›eâeceer jsKee X-De#e keâer
Oeveelcekeâ efoMee kesâ meeLe pees keâesCe yeveeleer nw, Gmekeâe DebMe ceehe · 1 ²
3600 – 300 · 3300

Fmeer Øekeâej n · 2 nesves hej

Gòeâ DebMe ceehe · 2 ² 3600 – 300 · 6900

Deewj Ùeefo n · –1, leye

Gòeâ DebMeceehe · (–1) ² 3600 – 300 · – 3900 FlÙeeefo

ππππ    jsef[Ùeve kesâ heoeW ceW keâesCeeW 150, 300, 450, 600, 900 keâes JÙeòeâ keâjvee

nce peeve Ûegkesâ nQ efkeâ

π jsef[Ùeve · 1800

Dele: 10 · 
180

π
 jsef[Ùeve

Dele :
1212180

1515
πππ

==×=° jseff[Ùeve

66180
3030

πππ
==×=° jseff[Ùeve

Yeeie - 2



(214)

44180
4545

πππ
==×=° jseff[Ùeve

33180
6060

πππ
==×=° jseff[Ùeve

22180
9090

πππ
==×=° jseff[Ùeve

3

2

3

2

180
120120

πππ
==×=° jseff[Ùeve

2

3

2

3

180
270270

πππ
==×=° jseff[Ùeve

2

5

2

5

180
450450

πππ
==×=° jseff[Ùeve

ππ
π

44
180

720720 ==×=° jseff[Ùeve  FlÙeeefo

GheÙeg&òeâ mes Ùen efve<keâ<e& Øeehle neslee nw efkeâ

efkeâmeer keâesCe kesâ DebMeceehe keâes jsef[Ùeve ceW yeoueves kesâ efueS DebMeeW keâer mebKÙee keâe 
180

π
ceW iegCee keâjvee

ÛeeefnS DeLee&le 
180

π
θθ ×=° jsef[Ùeve

(n × 360° ± θθθθ ) ceehe kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

efMe#ekeâ efMe#eeefLe&ÙeeW keâe OÙeeve Deeke=â° keâjW efkeâ GvneWves hetJe& keâ#ee ceW 00, 300, 450, 600, 900, (900± θ),
(1800 ± θ)  kesâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâe %eeve Øeehle efkeâÙee nw~ Gmeer ›eâce ceW Deye GvnW (n × 3600±

θ ) kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâe %eeve Øeehle keâjvee nw~

GheÙeg&òeâ efÛe$e mes mhe° nw efkeâ heefj›eâeceer jsKee O kesâ heefjle: oes hetjs
Ûekeäkeâj ueieekeâj X-De#e keâer Oeveelcekeâ efoMee kesâ meeLe θ  DebMe keâe keâesCe
yevee jner nw~ JeemleJe ceW Gmeves kegâue (2×3600 + θ) Ùee (2×2π + θ)

kesâ yejeyej keâesCe X-De#e keâer OeveefoMee kesâ meeLe yeveeÙes nQ~ Fme Øekeâej Ùeefo
nce osKeW lees JeemleJe ceW keâesCe θ  ner yevee~ Fmeer Øekeâej Ùeefo heefj›eâeceer jsKee
n hetjs Ûekeäkeâj ueieeves kesâ yeeo OP efmLeefle ceW Deeleer nw lees Gmekesâ Éeje X-

De#e keâer Oeveelcekeâ efoMee kesâ meeLe yevee ngDee keâesCe
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(n × 3600 + θ ) Ùee (2 n π + θ) θ kesâ leguÙe ner nw~

Dele: GheÙeg&òeâ efÛe$e ceW,

( ) θθπ sin2sin ==+
OP

PM
n

( ) θθπ cos2cos ==+
OP

OM
n

( ) θθπ tan2tan ==+
OM

PM
n  FlÙeeefo

Deehe Ùen Yeer osKe mekeâles nQ efkeâ

( ) θθπ sin2sin =+×− n

Fmeer Øekeâej

( ) θθπ cos2cos =+×− n

Deewj

( ) θθπ tan2tan =+×− n

Dele: Ùeefo n Skeâ hetCeeËkeâ nw lees (n × 360° + θ ) DeLee&le (2 n π + θ )ceehe kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe
Devegheele Jener nesles nQ pees keâesCe θ  kesâ nesles nQ~

(n × 360° – θ θ θ θ ) Ùee (2 n ππππ – θ θ θ θ ) ceehe kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

Ùeefo heefj›eâeceer jsKee yeeceeJeleea efoMee ceW hetje Skeâ Ûekeäkeâj ueieekeâj hegve:
oef#eCeeJeleea efoMee ceW Ietce keâj X-De#e keâer Oeveelcekeâ efoMee kesâ meeLe θ kesâ
yejeyej keâesCe yeveeleer nw (GheÙeg&òeâ efÛe$eevegmeej) lees Gme efmLeefle ceW Jen efyevog O
kesâ heefjle: (2π − θ ) keâe keâesCe yeveeleer nw~ keâuhevee keâerefpeS efkeâ Ùeefo
heefj›eâeceer jsKee yeeceeJeleea efoMee ceW hetjs n Ûekeäkeâj ueieeves kesâ yeeo oef#eCeeJeleea
efoMee ceW Ietce keâj X-De#e keâer Oeveelcekeâ efoMee kesâ meeLe θ kesâ yejeyej keâesCe
yeveeleer nw lees Gme efmLeefle ceW Jen efyevog O kesâ heefjle: (n × 2π−θ ) keâe
keâesCe yeveeleer nw, peneB n OevehetCeeËkeâ nw~

ceeve ueerefpeS efkeâ Jen ØeejcYe mes ner oef#eCeeJeleea efoMee ceW n hetjs Ûekeäkeâj
ueieekeâj (n + 1) JeW Ûekeäkeâj ceW X-De#e keâer efoMee kesâ meeLe keâesCe θ yeveeleer
nw lees Jen Jemlegle: efyevog O kesâ heefjle: kegâue (-n×2π − θ ) Ùee (-2 n π − θ )  keâe keâesCe yeveeleer nQ~

GheÙeg&òeâ oesveeW efmLeefleÙeeW keâes Skeâ meeLe mecesefkeâle keâj nce ceeve mekeâles nQ efkeâ heefj›eâeceer jsKee efyevog O kesâ heefjle:
(n×3600 − θ ) Ùee (2 n π − θ )  keâe keâesCe yevee jner nw peneB n Skeâ hetCeeËkeâ nw~
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Fme oMee ceW Yeer (n × 3600 − θ ) Ùee (2n π − θ ) keâe keâesCe Jemlegle: ( − θ ) kesâ yejeyej ner nw~ Dele:

( ) θθθπ sin)(sin2sin −=−=−×n

( ) θθθπ cos)(cos2cos =−=−×n

( ) θθθπ tan)(tan2tan −=−=−×n FlÙeeefo

efšhheCeer : GheÙeg&òeâ efÛe$e ceW Deehe osKe mekeâles nQ efkeâ

( ) θθ sin
'

'
sin −=

−
==−

OP

PM

OP

MP

( ) θθ cos
'

cos ===−
OP

OM

OP

OM

( ) θθ tan
'

tan −=
−

==−
OM

PM

OM

MP FlÙeeefo

GheÙeg&òeâ efJeJesÛeveeW mes efve<keâ<e& Øeehle neslee nw efkeâ

(n × 3600 ± θ ± θ ± θ ± θ ) kesâ keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele ( ± θ ± θ ± θ ± θ ) keâesCe kesâ ef$ekeâesCeefceleerÙe
Devegheele kesâ yejeyej nesles nQ~

cetueYetle ef$ekeâesCeefceleerÙe meJe&meefcekeâeSB

meJe&ØeLece efMe#ekeâ efMe#eeefLe&ÙeeW keâes yeesOe keâjeÙeW efkeâ efkeâmeer Ûej (Ùee ÛejeW) Jeeueer keâesF& Yeer meefcekeâe peye GmeceW ØeÙegòeâ
Ûej (Ùee ÛejeW) kesâ meYeer ceeveeW kesâ efueS mebleg° nesleer nw, leye Jen Skeâ meJe&meefcekeâe nesleer nw~ ‘meJe&meefcekeâe’ oes MeyoeW ‘meJe&’
Deewj ‘meefcekeâe’ kesâ Ùeesie mes yevee nw~ efpemekeâe DeLe& nw meJe& DeLee&led meYeer (ØeÙegòeâ Ûej Ùee ÛejeW kesâ meYeer) ceeveeW kesâ efueS
meefcekeâe~ GoenjCe kesâ efueS (a + b)2 = a2 + 2ab + b2 Skeâ meJe&meefcekeâe nw keäÙeeWefkeâ a Deewj b kesâ meYeer ceeveeW
kesâ efueS Fme meefcekeâe keâe yeeÙeeB he#e meowJe Fmekesâ oeÙeeB he#e kesâ yejeyej nw~ GheÙeg&òeâ Skeâ yeerpeerÙe meJe&meefcekeâe nw~
ef$ekeâesCeefceleerÙe DevegheeleeW mes Ùegòeâ meefcekeâeSB peye GmeceW ØeÙegòeâ meYeer Ûej Ùee ÛejeW kesâ meYeer ceeveeW mes mebleg° nesleer nQ, leye
Jes ef$ekeâesCeefceleerÙe meJe&meefcekeâeSB keânueeleer nQ~

nce ueesie meJe&ØeLece ÙeneB leerve cetueYetle ef$ekeâesCeefceleerÙe meJe&meefcekeâeDeeW hej efJeÛeej keâjWies pees efvecveebefkeâle nQ :

1. sin2 θ + cos2 θ  = 1

2. sec2 θ = 1 + tan2 θ

3. cosec2 θ = 1 + cot 2 θ

heeÕe&efÛe$e ceW ∆ ABO Skeâ mecekeâesCe ef$eYegpe nw efpemeceW keâesCe B · 900 leLee ceeve ueerefpeS efkeâ ∠ AOB = θ

Deye Fme mecekeâesCe ef$eYegpe ceW yeewOeeÙeve-heeFLeeieesjme ØecesÙe mes
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uecye2 ± DeeOeej2 · keâCe&2

DeLee&le AB2 + OB2 = OA2 .......... (1)

GheÙe&gòeâ meceer. (1) ceW oesveeW he#eeW ceW OA2 mes Yeeie osves hej

1
2

2

2

2

=+
OA

OB

OA

AB

Ùee 1

22

=






+








OA

OB

OA

AB

Ùee (sin θ)2 + (cos θ)2 = 1

Ùee sin2 θ  + cos2 θ  = 1 .......... (2)

hegve: meceer. (1) kesâ oesveeW he#eeW ceW OB2 mes Yeeie osves hej

2

2

2

2

1
OB

OA

OB

AB
=+

Ùee
22

1 






=+








OB

OA

OB

AB

Ùee (tan θ)2 + 1 =  (sec θ)2

Ùee tan2 θ + 1 =  sec2 θ

Ùee sec2 θ = tan2 θ + 1 ......... (3)

hegve: meceer. 1 kesâ oesveeW he#eeW ceW AB2 keâe Yeeie osves hej

2

2

2

2

1
AB

OA

AB

OB
=+

Ùee
22

1 






=






+
AB

OA

AB

OB

Ùee ( ) ( )22
coscot1 θθ ec=+

Ùee θθ 22 coscot1 ec=+

Ùee θθ 22 cot1cos +=ec ....... (4)

efšhheCeer : GheÙeg&òeâ leerveeW ef$ekeâesCeefceleerÙe meJe&meefcekeâeSB vÙetkeâesCe θ  kesâ efueS efmeæ keâer ieF& nQw efkeâvleg Ùes θ kesâ meYeer
ceeveeW kesâ efueS meowJe melÙe nQ~ efMe#ekeâ θ kesâ mecekeâesCe, DeefOekeâesCe, Je=nlkeâesCe Deeefo meYeer ceeveeW kesâ kegâÚ
GoenjCe ueskeâj efMe#eeefLe&ÙeeW mes ØeeflemLeeheve efJeefOe mes Fve meJe&meefcekeâeDeeW keâe melÙeeheve keâjeÙeW~
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meefcekeâeSB (2), (3) Deewj (4) Ûej θ kesâ meYeer ceeveeW mes mebleg° neWieer~ efMe#ekeâ efMe#eeefLe&ÙeeW mes Fmekeâe melÙeeheve

keâjeÙeW~ ...,.........
3

2
,

2
,

3
,

2
,

6

πππππ
θ = Deeefo ceeveeW keâes GheÙeg&òeâ leerveeW meefcekeâeDeeW ceW ØeeflemLeeefhele keâj Deehe osKe

mekeâles nQ Fve meefcekeâeDeeW keâe yeeÙeeB he#e meowJe Fvekesâ oeÙeeB he#e kesâ yejeyej nw~

keäÙee θ keâe keâesF& Ssmee ceeve Øeehle efkeâÙee pee mekeâlee nw efpemekesâ efueS meefcekeâeSB (2), (3), (4) mebleg° ve nes jner
neW?

Fmekeâe Gòej %eele keâjves ceW efMe#ekeâ efMe#eeefLe&ÙeeW keâe ceeie&oMe&ve keâjW~

kegâÚ meeefOele GoenjCe

GoenjCe 1 -sin ( - 10500) keâe ceeve %eele keâerefpeS~

nue - sin ( - 10500)

= sin ( - 10800 + 300)

= sin ( - 3 × 3600 + 300)

= sin 300 [ sin (-2n π + θ ) = sin θ  mes ]

= 
2

1

GoenjCe 2 -
3

7
cos

π
 keâe ceeve %eele keâerefpeS~

nue -
3

7
cos

π
      







 +=
3

2cos
π

π

3
cos

π
= [ cos (2n π + θ ) = cos θ  mes ]

  = 
2

1

GoenjCe 3 -
6

19
tan

π
keâe ceeve %eele keâerefpeS~

nue -
6

19
tan

π







 +=
6

7
2tan

π
π








 +==
6

tan
6

7
tan

π
π

π

6
tan

π
=

3

1
=
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GoenjCe 4 - efmeæ keâerefpeS : 0
8

7
sin

8

5
sin

8

3
sin

8
sin =−+−

ππππ

nue - yeeBÙee he#e
8

7
sin

8

5
sin

8

3
sin

8
sin

ππππ
−+−








 −−+






 −−
8

sin
8

5
sin

8

5
sin

8
sin

π
π

ππ
π

π

8
sin

8

5
sin

8

5
sin

8
sin

ππππ
−+−

· 0
· oeÙeeb he#e, Dele: efmeæ ngDee~

GoenjCe 5 - efmeæ keâerefpeS A
Aec

A 2

2

2

tan
cos

tan1
=

+

nue - yeeBÙee he#e
Aec

A
2

2

cos

tan1+

Aec

A
2

2

cos

sec
= (keäÙeebefkeâ sec2 A = 1 + tan2 A))

1

sin

cos

1

sin

1
cos

1
2

2

2

2 A

A

A

A ×==

A

A
2

2

cos

sin
= = tan2 A =

oeÙeeB he#e
Dele: efmeæ ngDee~

GoenjCe 6 - efmeæ keâerefpeS efkeâ
θ

θ
θθ
θθ

cos

sin1

1sectan

1sectan +
=

+−
−+

nue - yeeÙeeB he#e
1sectan

1sectan

+−
−+

θθ
θθ

( ) [ ]θθ
θθ

θθθθ 22
22

tan1sec
1sectan

tansecsectan
+=

+−
−−+

= Q

( ) ( )
1sectan

tansectansecsectan

+−
−+−+

=
θθ

θθθθθθ
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( ) ( ){ }
1sectan

tansec1sectan

+−
−−+

=
θθ

θθθθ

( ) ( )
( )1sectan

1sectansectan

+−
+−+

=
θθ

θθθ

θθ sectan +=

θθ
θ

cos

1

cos

sin
+=

θ
θ

cos

1sin +
=

θ
θ

cos

sin1+
= oeÙeeB he#e

Dele: efmeæ ngDee~

cetuÙeebkeâve

1. cos 780° keâe ceeve nesiee

(i) 
2

1
(ii) 

2

3
(iii) 

2

1
(iv) 1

2. efmeæ keâerefpeS efkeâ 1
55cos35cos

65sin25sin
0202

0202

=
+
+

3. efmeæ keâerefpeS efkeâ tan 700 cot 200 – cosec 200 sec 700 = -1

4. efmeæ keâerefpeS efkeâ AecA
A

A
cotcos

cos1

cos1
−=

+
−

5. efmeæ keâerefpeS efkeâ AAAAA
22244 sin21sincossincos −=−=−

6.
B

B

BecB

BecB

sin

cos1

1coscot

1coscot +
=

+−
−+

Yeeie - 2



(221)

DeOÙeeÙe 20 oes keâesCeeW kesâ Ùeesie Deewj Devlej leLee Gvekesâ DeheJelÙe& SJeb

DeheJele&keâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

GösMÙe

� oes keâesCeeW kesâ Ùeesie leLee Devlej kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ met$eeW keâes peeve mekeWâies~

� efkeâmeer keâesCe kesâ DeheJelÙe& SJeb DeheJele&keâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele keâes %ele keâj mekeWâies~

� 00, 300, 450, 600, 900 mes he=Lekeâ kegâÚ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ ceeve %eele keâj mekeWâies~

� Fve met$eeW kesâ DevegØeÙeesieeW keâes mecePe mekeWâies~

� Jeeefle&keâ ØeMveeW keâes nue keâj mekeWâies~

efMe#eCe efyevog

���� oes keâesCeeW kesâ Ùeesie kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ met$e~

���� efkeâmeer keâesCeeW kesâ Deblej kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ met$e~

���� efkeâmeer keâesCe kesâ DeheJelÙe& SJeb DeheJele&keâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

���� 00, 300, 450, 600, 900 mes he=Lekeâ kegâÚ keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve~

���� GheÙeg&òeâ met$eeW kesâ DevegØeÙeesie~

ØemlegleerkeâjCe

oes keâesCeeW kesâ Ùeesie kesâ ef$ekeâesCeefceleerÙe Devegheele -

efMe#ekeâ, efMe#eeefLe&ÙeeW keâes oes keâesCeeW kesâ Ùeesie kesâ ef$ekeâesCeefceleerÙe
Devegheele kesâ met$eeW keâes mLeeefhele keâj efoKeeÙeW Deewj Gve hej DeeOeeefjle
ØeMveeW keâes nue keâjJeeSB~

Ùeesie met$e keâe pÙeeefceleerÙe efveOee&jCe

1 sin ( A + B) = sin A  cos B + cos A  sin B

2 cos ( A + B) = cos A  cos B – sin A   sin B

peyeefkeâ A, B vÙetvekeâesCe nw~

L

P

S

XO
N M

T
Q

A
B
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efÛe$eevegmeej ∠ XOS = A, ∠ SOL = B ~ Dele: ∠ XOL = A + B

jsKee OL hej keâesF& efyevog P uesles nQ Deewj P mes OX Deewj OS hej ›eâceMe: PN leLee PT uecye [eueles nQ~ hegve:  T
mes OX hej TM Deewj PN hej TQ uecye [euee~

Dele: ∠ QPT = 90º – ∠ PTQ

= ∠ QTO ( ∠ QTO Deewj ∠ TOM Skeâevlej keâesCe nQ~)

= ∠ TOM = A

Deye mecekeâesCe ∆ ONP ceW sin (A + B) = sin ∠ NOP  
OP

QPNQ

OP

NP +
==

OP

QP

OP

NQ
+=

OP

PT

PT

QT

OP

OT

OT

MT

OP

QP

OP

MT
.. +=+=

sin (A + B) = sin A cos B + cos A sin B

Fmeer Øekeâej nce efmeæ keâj mekeâles nQ efkeâ

cos ( A + B) = cos A  cos B – sin A   sin B

Deye ( ) ( )
( )BA

BA
BA

+

+
=+

cos

sin
tan

BABA

BABA

sinsincoscos

sincoscossin

−

+
=

DebMe Deewj nj ceW cos A  cos B mes Yeeie osves hej

BA

BA

BA

BA

BA

BA

BA

BA

coscos

sinsin

coscos

coscos

coscos

sincos

coscos

cossin

−

+
=

( )
BA

BA
BA

tantan1

tantan
tan

−
+

=+

Fmeer Øekeâej nce efmeæ keâj mekeâles nQ efkeâ

( )
BA

BA
BA

cotcot

1cotcot
cot

+
−

=+
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sin (A + B) = sin A cos B + cos A sin B (meJe&meefcekeâe (1))

cos ( A + B) = cos A  cos B – sin A   sin B (meJe&meefcekeâe (2))

( )
tanBAtan1

BtanAtan
BAtan

−
+

=+ (meJe&meefcekeâe (3))

( )
cotBcotA

1BcotAcot
BAcot

+
−

=+ (meJe&meefcekeâe (4))

GoenjCe 1- sin 47º cos13º + cos 47º sin 13º  keâe ceeve %eele keâerefpeS~

nue - ceevee  47º = A  leLee   13º = B  lees

efoÙee ieÙee JÙebpekeâ = sin A cos B + cos A sin B

= sin (A + B) = sin (47º + 13°)

= sin 60º

= 
2

3

GoenjCe 2- efmeæ keâerefpeS tan 3x tan 2x tan x = tan 3x - tan 2x - tan x

nue - nce peeveles nQ efkeâ

3x = 2x + x

tan 3x = tan (2x + x)

xx

xx
x

tan2tan1

tan2tan
3tan

−
+

= (meJe&meefcekeâe (3) mes)

DeLee&led tan 3x (1 – tan 2x  tan x) = tan 2x + tan x

Ùee tan 3x - tan 3x tan 2x tan x  = tan 2x + tan x

Ùee – tan 3x tan 2x tan x  = – tan 3x + tan 2x + tan x

Ùee tan 3x tan 2x tan x  =  tan 3x – tan 2x – tan x

Fefle efmeæced~

oes keâesCeeW kesâ Devlej kesâ ef$ekeâesCeefceleerÙe Devegheele

efMe#ekeâ, efMe#eeefLe&ÙeeW keâes yeleeSB efkeâ Ùeesie kesâ met$e

sin (A + B) = sin A cos B + cos A sin B ceW B kesâ mLeeve hej – B jKeves hej keâesCeeW kesâ
Devlej keâe met$e Øeehle nesiee~

sin (A – B) = sin A cos (–B) + cos A sin (–B)

Yeeie - 2
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keâ#ee 9 ceW efMe#eeLeea peeve Ûegkesâ nQ efkeâ

sin (–θ) = –sin θ

cos (–θ) = cos θ

sin (A – B) = sin A cos B + cos A (–sin B)

sin (A – B) = sin A cos B – cos A sin B (5)

Fmeer Øekeâej DevÙe met$eeW keâes Yeer mLeeefhele keâj mekeâles nQ~

cos ( A – B) = cos A  cos B + sin A   sin B (6)

( )
tanBAtan1

BtanAtan
BAtan

+
−

=– (7)

( )
cotAcotB

1BcotAcot
BAcot

–
–

+
= (8)

GoenjCe 3- efmeæ keâerefpeS sin (n+1) x sin (n+2)x + cos (n+1)x cos(n+2) x = cos x

nue - ceevee (n+2)x = A,    (n+1)x = B

Dele: yeeBÙee he#e · sin (n+1) x sin (n+2)x + cos (n+1)x cos(n+2) x

= cos A sin B + sin A cos B

= cos (A - B) (meJe&meefcekeâe (6) kesâ ØeÙeesie mes~)

= cos [(n+2)x - (n+1)x]

= cos [nx + 2x - nx – x]

= cos x  = oeÙeeB he#e  Fefle efmeæced~

efkeâmeer keâesCe kesâ DeheJelÙe& SJeb DeheJele&keâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele

efMe#ekeâ, efMe#eeefLe&ÙeeW keâes efkeâmeer keâesCe kesâ DeheJelÙe& SJeb DeheJele&keâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele keâes met$e kesâ
ceeOÙece mes yeleeSB Deewj Gvemes mecyeefvOele ØeMveeW keâes nue keâjJeeSB~

keâesCe 2 A kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâes keâesCe A kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ heoeW ceW %eele keâjvee~

1.  sin 2 A keâes keâesCe A  kesâ DevegheeleeW keâes keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ heoeW ceW %eele keâjvee :

met$e sin (A + B) = sin A cos B + cos A sin B  ceW A = BjKeves hej

sin (A + A) = sin A cos A + cos A sin A

DeLee&led sin 2A = 2 sin A cos A

Yeeie - 2
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hegve:
1

cossin2
2sin

AA
A =

AA

AA
A

22
cossin

cossin2
2sin

+
= (meJe&meefcekeâe sin2 A + cos2 A = 1 kesâ ØeÙeesie mes)

DebMe Deewj nj ceW cos2 A mes Yeeie keâjves hej

A

A

A

A

A

AA

A

2

2

2

2

2

cos

cos

cos

sin

cos

cossin2

2sin

+
=

1tan

tan2
2 +

=
A

A

Ùee
1tan

tan2
2sin

2 +
=

A

A
A

Dele:
A

A
AAA

2tan1

tan2
cossin22sin

+
== (9)

cos 2A keâes keâesCe A kesâ DevegheeleeW kesâ heoeW ceW %eele keâjvee

nce peeveles nQ efkeâ

cos (A + B) = cos A cos B – sin A sin B

 B = A jKeves hej

 cos (A + A) = cos A cos A – sin A sin A

Ùee  cos 2A =  cos² A – sin² A

Ùee =  cos² A – (1 – cos² A) (meJe&meefcekeâe cos2 A + sin2 A = 1 kesâ ØeÙeesie mes)

Ùee cos 2A =  2cos² A– 1

hegve: cos 2 A =  cos² A – sin² A

  = (1– sin2 A) – sin2 A  ( cos² A + sin² A = 1 kesâ ØeÙeesie mes)

Ùee cos 2 A =   1 – 2sin2 A

hegve: cos 2 A =  cos² A – sin² A

1

sincos 22
AA −

=

Yeeie - 2



(226)

Ùee cos2 A [ ]1sincos
cossin

sincos 22

22

22

=+
+
−

= AA
AA

AA
Q

DebMe Deewj nj ceW cos² A mes Yeeie keâjves hej

1tan

tan1

cos

cos

cos

sin

cos

sin

cos

cos

2cos
2

2

2

2

2

2

2

2

2

2

+
−

=
+

−
=

A

A

A

A

A

A

A

A

A

A

A

Ùee
1tan

tan1
2cos

2

2

+
−

=
A

A
A

DeLee&led AAAAA
2222 sin211cos2sincos2cos −=−=−=

1tan

tan1
2

2

+
−

=
A

A

tan 2 A keâes keâesCe A kesâ DevegheeleeW kesâ heoeW ceW %eele keâjvee

met$e ( )
BA

BA
BA

tantan1

tantan
tan

−
+

=+  ceW

B = A jKeves hej

( )
AA

AA
AA

tantan1

tantan
tan

−
+

=+

Ùee
A

A
A

2tan1

tan2
2tan

−
=

GoenjCe 4- Ùeefo 
5

4
sin =θ lees cos2θ keâe ceeve %eele keâerefpeS~

nue - efoÙee nw 
5

4
sin =θ

met$e cos2θ =  1 – 2sin2 θ  kesâ ØeÙeesie mes

2

5

4
21 







×−=

25

32
1

25

16
21 −=×−=
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Ùee cos2 θ  
25

7

25

3225
−=

−
=

Dele:
25

7
2cos −=θ

GoenjCe 5- Ùeefo 
2

1
cos =A  lees A2tan keâe ceeve %eele keâerefpeS~

nue - efoÙee nw
2

1
cos =A

meJe&meefcekeâe sin2A + cos² A =  1 kesâ ØeÙeesie mes

2

2

2

1
1cos1sin 







−=−= AA

4

3

4

1
1 =−=

Dele:
2

3
sin =A

Dele: 3

2

1
2

3

cos

sin
tan ===

A

A
A

met$e
A

A
A

2tan1

tan2
2tan

−
= mes

( ) 31

32

31

32
2 −

=
−

×
=

Ùee 3
2

32
2tan −=

−
=A

Dele: 32tan −=A

    Ke. keâesCe 
2

A
 kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâes keâesCe A kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ heoeW ceW %eele keâjvee~

nce peeveles nQ efkeâ
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sin 2A = 2sin A cos A

2

A
A =  jKeves hej

2
cos

2
sin2

2
.2sin

AAA
=

2
cos

2
sin2sin

AA
A =

hegve: meJe&meefcekeâe 
A

A
A

2
tan1

tan2
2sin

+
=  ceW

2

A
A =  jKeves hej

2
tan1

2
tan2

2
.2sin

2 A

A
A

+
=

Ùee
2

tan1

2
tan2

sin
2 A

A

A

+
=

Dele:
2

A
tan1

2

A
2tan

2

A
cos

2

A
2sinsinA

2+
==

Fmeer Øekeâej nce %eele keâj mekeâles nQ efkeâ

2
sin211

2
cos2

2
sin

2
coscos

2222 AAAA
A −=−=−=

2
tan1

2
tan1

2

2

A

A

+

−
=

efMe#ekeâ, efMe#eeefLe&ÙeeW keâes 
2

sin
A
 Deewj 

2
cos

A
 kesâ ceeve keâes Acos kesâ heoeW ceW %eele keâjves keâer efJeefOe Yeer

yeleeÙeW~
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Fme nsleg met$e 1
2

cos2cos 2 −=
A

A  mes

1cos
2

cos2 2 += A
A

Ùee
2

1cos

2
cos2 +

=
AA

Ùee
2

cosA1

2

A
cos

+
±=

Fmeer Øekeâej nce %eele keâj mekeâles nQ efkeâ

2

cos1

2
sin

AA −
±=

GoenjCe 6- Ùeefo 
3

1
cos =A  lees 

2
cos

A keâe ceeve %eele keâerefpeS

met$e
2

cos1

2
cos

AA +
±= kesâ ØeÙeesie mes

2

3

1
1+

±= 32

13

×
+

±=

6

4
±= ∴

3

2

2
cos ±=

A

   ie. keâesCe (3A) kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâes keâesCe A kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ heoeW ceW %eele keâjvee~

sin 3A keâes sin A kesâ heoeW ceW %eele keâjvee~

sin 3A = sin (2A + A)

= sin 2A cosA + cos 2A sin A (meJe&meefcekeâe 1 kesâ ØeÙeesie mes)
= 2 sin A cosA cos A + (1 – 2 sin2A)  sin A

(met$e cos 2A = 1– 2 sin2A kesâ ØeÙeesie mes)

= 2 sin A cos2A + sin A – 2 sin3A

Yeeie - 2
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= 2 sin A (1 – sin2A)  + sin A – 2 sin3A (cos 2 A + sin 2 A = 1)

= 2 sin A – 2sin3A  + sin A – 2 sin3A

Dele: Sin 3 A= 3 sin A – 4sin3A

Fmeer Øekeâej nce cos 3 A keâes cos A kesâ heoeW ceW %eele keâj mekeâles nQ~

cos 3 A= 4 cos3 A – 3 cos A

tan 3 A keâes tan A  kesâ heoeW ceW %eele keâjvee

tan 3 A  = tan (2A + A)

AA

AA

tan2tan1

tan2tan

−
+

= (meJe&meefcekeâe 3 kesâ ØeÙeesie mes)

A
A

A

A
A

A

tan
tan1

tan2
1

tan
tan1

tan2

2

2

−
−

+
−=

( )
( ) A

AAA

AA

AAA
2

3

22

2

tan31

tantantan2

tan2tan1

tan1tantan2

−

−+
=

−−

−+
=

Dele:
A

AA
A

2

3

tan31

tantan3
3tan

−

−
=

00, 300, 450, 600, 900 mes he=Lekeâ kegâÚ keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve

efMe#ekeâ, efMe#eeefLe&ÙeeW keâes yeleeÙeW efkeâ Ghejesòeâ met$eeW keâe ØeÙeesie keâj 00, 300, 450, 600, 900 Deeefo mes he=Lekeâ
kegâÚ keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve %eele keâj mekeâles nQ~

GoenjCe 7 -
2

º1
22sin  keâe ceeve yeleeFS~

nue -
2

cos1

2
sin

AA −
±=

A = 45º leLee 
2

º1
22

2

º45

2
==

A

2

º45cos1

2

º1
22sin

−
±=
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ÛetBefkeâ 
2

º1
22sin keâe ceeve Oeveelcekeâ neslee nw~ Dele:

2

2

1
1

2

º45cos1

2

º1
22sin

−
=

−
±=

( )
222

212

22

12

×

×−
=

−
=

Dele:
2

22

2

º1
22sin

−
=

GoenjCe - º18sin keâe ceeve %eele keâerefpeS

nue - ceevee º18=θ  lees 5 θ  = 90º

2 θ + 3θ  = 90º

2 θ  = 90º – 3 θ

Ùee ( ) θθθ 3cos3º90sin2sin =−=

Ùee 2 sin θ  cos  θ  =  4cos³ θ – 3cos θ

Ùee 2 sin θ  cos  θ  =  cos θ (4 cos2 θ – 3)

Ùee 2 sin θ  =  4 cos2 θ – 3 (Qcos θ ≠ 0)

Ùee 2 sin θ  =  4 (1- sin 2 θ ) – 3

Ùee 2 sin θ  =  4 - 4sin 2 θ  – 3

Ùee 4 sin² θ + 2 sin θ – 1 = 0

Dele:
42

1642
sin

×
+±−

=θ (ßeerOejeÛeeÙe& kesâ met$e mes)

Ùee
4

51
sin

±−
=θ

Ùee
4

51
º18sin

+−
= Ùee

4

51−

ÛetBefkeâ 180 ØeLece ÛelegLeeËMe keâe keâesCe nw Dele: º18sin  keâe ceeve meowJe Oeveelcekeâ nesiee~

Dele:
4

15
º18sin

−
=
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GoenjCe 8 - tan 75º keâe ceeve %eele keâerefpeS

nue - tan 75º   = tan (45º + 30º) =
º30tanº45tan1

º30tanº45tan

−
+

13

13

3

1
11

3

1
1

−

+
=

×−

+
=

( ) ( )
( ) ( )

( )
( ) ( )22

2

13

13

1313

1313

−

+
=

+−

++
=

2

324

13

3213 +
=

−
++

=

Dele: 32º75tan +=

GheÙeg&òeâ met$eeW kesâ DevegØeÙeesie

efMe#ekeâ, efMe#eeefLe&ÙeeW keâes yeleeÙeW efkeâ Ghejesòeâ met$eeW keâe ØeÙeesie keâj kegâÚ DevÙe cenlJehetCe& met$eeW keâes Yeer Øeehle keâj
mekeâles nQ~

sin (A + B) sin (A – B) = sin 2 A - sin 2 B

cos (A + B) cos (A – B) = cos 2 A - sin 2 B

ØeLece met$e keâe efveOee&jCe

nce peeveles nQ efkeâ sin (A + B) = sin A cos B + cosA sin B ......... (1)

sin (A – B) = sin  A cos B – cos A sin B ........ (2)

meceer0 (1) keâes meceerkeâjCe (2) mes iegCee keâjves hej

sin (A + B) sin (A – B) = sin 2 A cos2 B – cos2 A sin 2 B

= sin² A (1 - sin² B) – (1 – sin² A) sin² B

=  sin²A - sin²A sin²B – sin²B + sin²A sin²B

= sin² A – sin² B

cetuÙeebkeâve

� sin 15º  keâe ceeve %eele keâerefpeS (Gòej 
22

13 −
)
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� Ùeefo 
5

4
cos =A , 

13

5
sin =B  lees )cos( BA + keâe ceeve %eele keâerefpeS 







 =
65

33
Gòej

� efmeæ keâerefpeS efkeâ

sin (A + B) sin (A – B) + sin (B + C) sin (B – C) + sin (C + A) sin (C–A ) = 0

� Ùeefo 
6

5
tan =A  Deewj 

11

1
tan =B  lees (A + B) keâe ceeve %eele keâerefpeS~ (Gòej  A+B=45º)

�
8

tan
π keâe ceeve %eele keâerefpeS (Gòej = 12 − )
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DeOÙeeÙe 21 : sine Deewj cosine kesâ Ùeesie Deewj Devlej keâes
Gvekesâ iegCeveheâue kesâ ™he ceW JÙeòeâ keâjvee

GösMÙe

� sine Deewj cosine kesâ Ùeesie Deewj Devlej keâes Gvekesâ iegCeveheâue kesâ ™he ceW JÙeòeâ keâj mekeWâies~

� Fve met$eeW kesâ DevegØeÙeesiees keâes mecePe mekeWâies~

� Jeeefle&keâ ØeMveeW keâes nue keâj mekeWâies~

efMe#eCe efyevog

���� keâesCeeW kesâ sine Deewj cosine kesâ iegCeveheâue keâes Gvekesâ Ùeesie ™he ceW JÙeòeâ keâjvee~

���� keâesCeeW kesâ sine (Ùee cosine ) kesâ Ùeesie Deewj Devlej keâes iegCeveheâue kesâ ™he ceW JÙeòeâ keâjvee~

���� GheÙeg&òeâ met$eeW kesâ DevegØeÙeesie~

ØemlegleerkeâjCe

keâesCeeW kesâ sine Deewj cosine kesâ iegCeveheâue keâes Gvekesâ Ùeesie ™he ceW JÙeòeâ keâjvee

efheÚues DeOÙeeÙe ceW nce heÌ{ Ûegkesâ nQ efkeâ

sin (A + B) = sin A cos B + cosA sin B ......... (1)

sin (A – B) = sin  A cos B – cos A sin B ........ (2)

meceerkeâjCe (1) Deewj (2) keâes peesÌ[ves hej

sin (A + B) + sin (A – B) = 2sin A cos B ....... (3)

DeLee&led 2sin A cos B = sin (A + B) + sin (A – B)

meceerkeâjCe 1 Deewj 2 keâes Ieševes hej

sin (A + B) – sin (A – B) = 2cos A sin B ....... (4)

DeLee&led 2cos A sin B = sin (A + B) – sin (A – B)

hegve: nce peeveles nQ efkeâ

cos (A + B) = cos A cos B + sinA sin B ......... (5)

cos (A + B) = cos A cos B – sinA sin B ........ (6)
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meceerkeâjCe 5 Deewj 6 keâes peesÌ[ves hej

cos (A + B) + cos (A – B) = 2 cos A cos B ....... 7

DeLee&led 2cos A cos B = cos (A + B) + cos (A – B)

meceerkeâjCe 5 Deewj 6 keâes Ieševes hej

cos (A + B) – cos (A – B) = – 2sin A sin B ....... 4

DeLee&led 2sin A sin B = cos (A – B) – cos (A – B)

2sin A cos B = sin (A + B) + sin (A – B)

2cos A sin B = sin (A + B) – sin (A – B)

2cos A cos B = cos (A + B) + cos (A – B)

2sin A sin B = cos (A – B) – cos (A – B)

GoenjCe 1- sin 105º sin 75º keâe ceeve %eele keâerefpeS~

nue - [ ]º75sinº105sin2
2

1
º75sinº105sin =

( )[ ] ( )[ ]BABABA +−−=+−−= cos)cos(sinsin2º75º105cosº75º105cos
2

1
Q

[ ]º180cosº30cos
2

1
−=

( ) 







−==








−−= 1º180cos,

2

3
º30cos1

2

3

2

1
Q








 +
=








+=

2

23

2

1
1

2

3

2

1

4

23 +
=

GoenjCe 2- efmeæ keâerefpeS 
16

3
º80sinº60sinº40sinº20sin =

nue - yeeBÙee he#e º80sinº60sinº40sinº20sin=
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









==

2

3
º60sinº80sin

2

3
º40sinº20sin Q

( )º80sinº40sinº20sin
2

3
=

( )[ ]º20sin)º40sinº80sin2
2

1

2

3
×=

( )[ ]º20sin)º40º80(cos)º40º80cos
4

3
+−−=

( )[ ]º20sinº120cosº40cos
4

3
−=








 =






















−−=
2

1
º120cosº20sin

2

1
º40cos

4

3
Q
















 += º20sin
2

1
º40cos

4

3






 +
=







 +=
2

º20sinº20sinº40cos2

4

3
º20sin

2

1
º20sinº40cos

4

3

( )º20sinº20sinº40cos2
8

3
+=

( ) ( ){ }[ ]º20sinº20º40sinº20º40sin
8

3
+−−+=

(meceerkeâjCe 4 kesâ ØeÙeesie mes)

{ }[ ]º20sinº20sinº60sin
8

3
+−=











=×==

2

3
º60sin

2

3

8

3
º60sin

8

3
Q

16

3
= oeÙeeB he#e

keâesCeeW kesâ sine Ùee cosine kesâ Ùeesie Deewj Devlej keâes iegCeveheâue kesâ ™he ceW JÙeòeâ keâjvee

sin (A + B) = sin A cos B + cosA sin B ......... (1)

sin (A – B) = sin  A cos B – cos A sin B ........ (2)

meceerkeâjCe (1) leLee meceerkeâjCe (2) keâes peesÌ[ves hej
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 sin (A + B) + sin (A – B) = 2sin A cos B

Fme meceerkeâjCe ceW A + B = C  Deewj A – B = D

DeLee&led ( )DCA +=
2

1  Deewj ( )DCB −=
2

1  jKeves hej

2

DC
cos

2

DC
2sinsinDsinC

−+
=+

meceerkeâjCe (1) leLee meceerkeâjCe (2) Ieševes hej :

( ) ( ) BABABA sincos2sinsin =−−+=

Fme meceerkeâjCe ceW A + B = C  Deewj A – B = D

DeLee&led ( )DCA +=
2

1  Deewj ( )DCB −=
2

1  jKeves hej

2

DC
cos

2

DC
2sinsinDsinC

−+
=−

Fmeer Øekeâej hetJe&Jeled DeOÙeeÙe mes Ùen %eele nw efkeâ :

cos (A + B) + cos (A – B) = 2 cos A cos B

Fme meceerkeâjCe ceW A + B = C  Deewj A – B = D

DeLee&led ( )DCA +=
2

1
 Deewj ( )DCB −=

2

1
 jKeves hej








 −







 +
=+

2

DC
cos

2

DC
2coscosDcosC

Fmeer Øekeâej

cos (A + B) – cos (A – B) = –2 sin  A  sin B

Fme meceerkeâjCe ceW A + B = C  Deewj A – B = D

DeLee&led ( )DCA +=
2

1
 Deewj ( )DCB −=

2

1
 jKeves hej








 −







 +
−=−

2
sin

2
sin2coscos

DCDC
DC








 −







 +
=−

2

CD
sin

2

DC
2sincosDcosC
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cetuÙeebkeâve

1. efmeæ keâerefpeS sin2 x + 2 sin 4x + sin 6x  = 4 cos2 x sin 4x

2. efvecveefueefKele iegCeveheâueeW keâes Ùeesie Deewj Devlej kesâ ™he ceW JÙeòeâ keâerefpeS~

(i)  2 sin 13A cos 3 A (Gòej - sin 16 A + sin 10 A)

(ii) 2sin 50º cos 60º (Gòej - sin 110º – sin 10º)

3. efmeæ keâerefpeS

cos 20º cos 40º cos 60º cos 80º  
16

1
=

4. efvecve Ùeesie Deewj Devlej keâes sine Deewj cosine kesâ iegCeveheâue kesâ ™he ceW Øekeâš keâerefpeS~

(i) cos 12 θ  + cos 8 θ (Gòej - 2 cos 10 θ  cos 2 θ  )

(ii) sin 12 θ  – sin θ (Gòej - 2 cos 8 θ  cos 4 θ  )
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cetuÙeebkeâve

1. efmeæ keâerefpeS sin2 x + 2 sin 4x + sin 6x  = 4 cos2 x sin 4x

2. efvecveefueefKele iegCeveheâueeW keâes Ùeesie Deewj Devlej kesâ ™he ceW JÙeòeâ keâerefpeS~

(i)  2 sin 13A cos 3 A (Gòej - sin 16 A + sin 10 A)

(ii) 2sin 50º cos 60º (Gòej - sin 110º – sin 10º)

3. efmeæ keâerefpeS

cos 20º cos 40º cos 60º cos 80º  
16

1
=

4. efvecve Ùeesie Deewj Devlej keâes sine Deewj cosine kesâ iegCeveheâue kesâ ™he ceW Øekeâš keâerefpeS~

(i) cos 12 θ  + cos 8 θ (Gòej - 2 cos 10 θ  cos 2 θ  )

(ii) sin 12 θ  – sin θ (Gòej - 2 cos 8 θ  cos 4 θ  )
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DeOÙeeÙe 22. TBÛeeF& SJeb otjer

GösMÙe

� ef$ekeâesCeefceleerÙe meejefCeÙeeW keâes heÌ{ mekeWâies~

� ef$ekeâesCeefceleerÙe meejefCeÙeeW SJeb ueIegieCekeâ meejefCeÙeeW kesâ ØeÙeesie mes TBÛeeF& SJeb otjer kesâ meeOeejCe ØeMveeW keâes
nue keâj mekeWâies~

efMe#eCe efyevog

���� ef$ekeâesCeefceleerÙe meejefCeÙeeW keâes heÌ{vee

���� ef$ekeâesCeefceleerÙe SJeb ueIegieCekeâ meejefCeÙeeW kesâ ØeÙeesie mes TBÛeeF& SJeb otjer kesâ meeOeejCe ØeMveeW keâe nue~

ØemlegleerkeâjCe

ef$ekeâesCeefceleerÙe meejefCeÙeeW keâes heÌ{vee:

Deeheves keâ#ee ceW TBÛeeF& Deewj otjer mes mecyeefvOele Deveskeâ ØeMve nue efkeâÙes neWies~ JeneB Deeheves kesâJeue 300 450 SJeb
600 kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeveeW keâer meneÙelee ueer nesieer~ hejvleg JeemleefJekeâ SJeb JÙeeJeneefjkeâ mecemÙeeDeeW ceW
nceW Fvekesâ Deefleefjòeâ 00 mes 900 kesâ yeerÛe kesâ efkeâmeer Yeer keâesCe kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve keâer DeeJeMÙekeâlee
nesleer nw~ Fvekesâ ceeve %eele keâjves kesâ efueS ef$ekeâesCeefceleerÙe meejefCeÙeeW keâe GheÙeesie efkeâÙee peelee nw pees ØeeÙe: ieefCele Deewj
efJe%eeve keâer hegmlekeâeW kesâ Devle ceW oer nesleer nQ~ Fve meejefCeÙeeW keâes heÌ{keâj efkeâmeer keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ ceeve
keâes %eele keâj mekeâles nQ~

ef$ekeâesCeefceleerÙe meejCeer kesâ Skeâ Yeeie (400 mes 450) keâe Øee™he Fme DeOÙeeÙe kesâ Devle ceW mebueive nw~ Fmes
efoKeekeâj efMe#eeefLe&ÙeeW keâes mhe° keâjW efkeâ ef$ekeâesCeefceleerÙe meejCeer ceW efvecveefueefKele yeeleW efJeÅeceeve nQ -

1. Fme meejCeer ceW #eweflepe SJeb TOJe& mlecYe nesles nQ~

2. TOJee&Oej mlecYeeW ceW yeeÙeeR SJeb oeÙeeR Deesj kesâ ØeLece leerve mlecYe keâesCe keâes oMee&les nQ~ yeeÙeeR Deesj kesâ Fve leerve
mlecYeeW ceW henuee mlecYe DebMe keâes oMeceebMe ceW, otmeje DebMe leLee leermeje mlecYe efceveš keâes ØeoefMe&le keâjlee
nw~ oeÙeeR Deesj mes henuee mlecYe DebMe keâes oMeceebMe ceW, otmeje efceveš leLee leermeje DebMe keâes oMee&lee nw~ (10

· 601)

3. yeeÙeeR Deesj kesâ keâesCe Jeeues mlecYeeW ceW 00 mes 450 lekeâ kesâ keâesCe Deejesner ›eâce ceW Debefkeâle nQ, peefkeâ oeÙeeR Deesj
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kesâ keâesCe Jeeues mlecYeeW ceW 900 mes 450 lekeâ kesâ keâesCe DeJejesner ›eâce ceW Debefkeâle nQ, pees yeeÙeeR Deesj efmLele keâesCe-
mlecYe ceW Debefkeâle keâesCeeW kesâ keâesefšhetjkeâ nQ~ Dele: peneB yeeÙeeR Deesj 400 Debefkeâle nw, Gmekeâer #eweflepe meerOe ceW
oeÙeeR Deesj 400 keâe keâesefšhetjkeâ 900-400 · 500 Debefkeâle nesiee~

4. meejCeer kesâ #eweflepe mlecYeeW kesâ henues #eweflepe mlecYe ceW yeeÙeeR Deesj mes ›eâceMe: sin θ, cos θ, tan θ,

cosec θ, secθ,  leLee  cot θ ef$ekeâesCeefceleerÙe Devegheele efueKes nesles nQ leLee Deefvlece #eweflepe mlecYe ceW yeeÙeeR
Deesj mes ›eâceMe:  cos θ, sin θ, cot θ, secθ , cosec θ  leLee tan θ ef$ekeâesCeefceleerÙe Devegheele efueKes
nesles nQ~

5. henues #eweflepe mlecYe mes 00 mes 450 lekeâ kesâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve heÌ{les nQ, peyeefkeâ
Deefvlece #eweflepe mlecYe mes 450 mes 900 lekeâ kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve heÌ{les nQ~

ØeeÙe: hegmlekeâeW kesâ Devle ceW GheÙeg&òeâ JeefCe&le meejCeer kesâ Deefleefjòeâ Skeâ Deewj ef$ekeâesCeefceleerÙe meejCeer oer jnleer nw
efpemeceW efceveš 10 kesâ iegCekeâ ceW efoÙes jnles nQ, peyeefkeâ GheÙeg&òeâ JeefCe&le meejCeer ceW efceveš 6 kesâ iegCekeâ ceW nesles nQ~ efMe#ekeâ,
efMe#eeefLe&ÙeeW keâes mhe° keâjW efkeâ oesveeW meejefCeÙeeW ceW GefÛele meejCeer keâe GheÙeesie ØeMve keâes nue keâjves ceW keâjW~

ef$ekeâesCeefceleerÙe meejCeer mes efkeâmeer keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele kesâ ceeve keâes %eele keâjves kesâ efueS henues Ùen osKeW
efkeâ Jen keâesCe 450 mes Úesše nw Ùee yeÌ[e nw~ Ùeefo keâesCe, 450 mes Úesše nw (ceeve ueerefpeS 42020’) lees JeeefvÚle keâesCe
42020’) keâes keâesCe kesâ mlecYe ceW osefKeS Deewj ef$ekeâesCeefceleerÙe Devegheele (ceeve ueerefpeS cos θ) keâes henues #eweflepe melecYe
ceW osefKeS~ keâesCe kesâ meeceves #eweflepe jsKee mes oeÙeeR Deesj Deewj ef$ekeâesCeefceleerÙe Devegheele kesâ mlecYe ceW veerÛes keâer Deesj yeefÌ{Ùes,
peneB hej oesveeW mlecYe Skeâ otmejs keâes ØeefleÛÚso keâjW, Gme Keeves ceW pees ceeve efueKee nesiee, Jener cos 42020’ keâe ceeve
nesiee~ ÙeneB hej cos 42020’ ceeve 0.7392 nesiee~

Fmeer Øekeâej Ùeefo 450 mes yeÌ[s keâesCe (ceeve ueerefpeÙes 49030’ ) kesâ ef$ekeâesCeefceleerÙe Devegheele (ceeve ueerefpeS sin

θ) keâe ceeve DeLee&led sin 49º30' keâe ceeve %eele keâjves kesâ efueS oeÙeeR Deesj kesâ keâesCe mlecYe ceW kesâ meeceves yeeÙeeR Deesj
Deewj Deefvlece #eweflepe Keeves kesâ sin θkesâ mlecYe ceW Thej keâer Deesj yeÌ{W, peye oesveeW mlecYeeW keâe ØeefleÛÚso Keevee Øeehle nes
peeS lees Gme Keeves ceW efueKee ceeve sin 49º30' keâe ceeve nesiee~ Fme Øekeâej sin 49º30' · 0.7604nesiee~

GoenjCe 1- ef$ekeâesCeefceleerÙe meejefCeÙeeW kesâ GheÙeesie mes  keâe ceeve %eele keâerefpeS~

nue - ef$ekeâesCeefceleerÙe meejCeer mes

sec 84º54'  = sec 84.9º = 11.249

cosec 18º24' = cosec 18.4º = 3.1681

sec 84º 54' + cosec 18º 24' = 11.249 + 3.1681

= 14.4171   Gòej

GoenjCe 2- ef$ekeâesCeefceleerÙe meejCeer keâer meneÙelee mes cos42º 42' – sin64º 42'  keâe ceeve %eele keâerefpeS~

nue - ef$ekeâesCeefceleerÙe meejCeer mes

cos 42º20' = 0.7392
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x

B

AO

50
ceeršj

ceeršj

28° 42'

leLee sin 64º 42' = sin 64.7º = 0.9041

cos 42º 20' – sin 64º 42' = 0.7392 – 0.9041

= – 0.1649 Gòej

ef$ekeâesCeefceleerÙe SJeb ueIegieCekeâ meejefCeÙeeW kesâ ØeÙeesie mes TBÛeeF& SJeb otjer kesâ meeOejCe ØeMveeW keâe

nue

efvecvebeefkeâle GoenjCeeW keâes osefKeS~ Fvekeâer meneÙelee mes TBÛeeF& SJeb otjer kesâ ØeMveeW keâes nue keâjves ceW ef$ekeâesCeefceleerÙe
meejefCeÙeeW keâer GheÙeesefielee keâes mhe° keâjW~

GoenjCe 3- Skeâ ceerveej keâer TBÛeeF& 50 ceeršj nw~ ceerveej kesâ DeeOeej leue hej efmLele efkeâmeer efyevog mes osKeves hej Gmekeâer
Ûeesšer keâe GVeÙeve keâesCe 28º 42'  nw~ Gme efyevog mes ceerveej keâer otjer %eele keâerefpeS~

nue - ceevee efkeâ AB ceerveej nw, efpemekeâer TBÛeeF& 50 ceeršj nw~ ceerveej kesâ DeeOeej leue hej efkeâmeer efyevog O mes
osKeves hej ceerveej keâer Ûeesšer B keâe GVeÙeve keâesCe 28º42' nw~ DeLee&led ∠ BOA = 28º42' ceevee efkeâ
otjer OA ·x ceeršj nw~

mecekeâesCe ∆ BOA ceW

OA

AB
BOA =∠tan

Ùee
x

50
'42º28tan =

Ùee 50'42º28tan =x

Ùee
'42º28tan

50
=x

'42º28cot50= (meeefjCeer mes)

· 50 ² 1.8265

· 91.3250 ceeršj

Dele: ceerveej kesâ DeeOej mes efyevog keâer otjer 91.325 ceeršj nw~

GoenjCe 4- Skeâ mlecYe kesâ Thejer efmejs keâe GVeÙeve keâesCe DeeOeej leue kesâ Skeâ efyevog mes 34º30' nw~ Ùeefo Ùen efyevog
mlecYe kesâ DeeOeej mes 10 ceeršj keâer otjer hej nw, lees mlecYe keâer TBÛeeF& %eele keâerefpeS~

nue - ceevee efkeâ mlecYe keâer TBÛeeF& h ceeršj nw~

efÛe$e mes mecekeâesCe ∆ ABC ceW

Yeeie - 2



(243)
Yeeie - 2

AC

AB
='30º34tan

Ùee
10

'30º34tan
h

=

Ùee '30º34tan10=h

· 10 ² .6873 (meeefjCeer mes)

· 6.873 ceeršj

GoenjCe 5- Skeâ cekeâeve kesâ DeeOeej mes 30 ceeršj otjmLe Skeâ ceerveej kesâ efMeKej keâe GVeÙeve keâesCe 500 leLee cekeâeve
keâer Úle mes Gmeer ceerveej kesâ efMeKej keâe GVeÙeve keâesCe 400 nw~ cekeâeve leLee ceerveej keâer TBÛeeF& %eele
keâerefpeS~

nue - AB Skeâ ceerveej leLee PQ Skeâ cekeâeve nw~ cekeâeve Deewj ceerveej kesâ yeerÛe keâer otjer 30 ceer nw~ cekeâeve kesâ DeeOeej
mes ceerveej kesâ efMeKej keâe GVeÙeve keâesCe 500 leLee cekeâeve keâer Úle mes GVeÙeve keâesCe 400 nw~

efÛe$e mes

mecekeâesCe ∆ ABQ ceW

QB

AB
=º50tan

Ùee º50tanQBAB =

· 30 ² 1.1918

· 35.7540 ceeršj

mecekeâesCe ∆ AMP ceW

PM

AM
=º40tan

Ùee º40tanPMAM =

º40tan×= OB

· 30 ² 0.8391 (meeefjCeer mes)

· 25.1730 ceeršj

cekeâeve keâer TBÛeeF& PQ = BM

= AB - AM

· 35.754 - 25.173

B

A
C

h
ceeršj

10 ceeršj

34° 30'

30 ceeršj

A

M

BQ

P

50º

40º
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· 10.581 ceeršj

Dele: cekeâeve keâer TBÛeeF& 10.581 ceeršj leLee ceerveej keâer TBÛeeF& 35.754 ceeršj nw~

cetuÙeebkeâve

1. ef$ekeâesCeefceleerÙe meejCeer keâer meneÙelee mes efvecveefueefKele ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve %eele keâerefpeS -
(i) sin 37º

(ii) cos 24º36'

(iii) tan 72º 30'

(iv) cosec 75º 42'

(Gòej - 1. 06018; 2. 0.9092; 3. 3.1716; 4. 1.0320)

2. tan 35º36' – cot 80º keâe ceeve %eele keâerefpeS~ (Gòej 0.3396)

3. Skeâ ceerveej #eweflepe meceleue hej TOJee&Oele KeÌ[er nw~ Ùeefo metÙe& keâe GVeÙeve keâesCe 35041’ Deewj ceerveej
keâer ÚeÙee keâer uecyeeF& 50 ceeršj nes lees ceerveej keâer TBÛeeF& %eele keâerefpeS~

(Gòej 35.885 ceeršj)

4. mecegõ leue mes 20 ceer TBÛes Skeâ ØekeâeMe mlecYe kesâ efMeKej mes Skeâ penepe kesâ DeJeveceve keâesCe keâer ceehe
nw~ penepe keâer ØekeâeMe mlecYe mes otjer %eele keâerefpeS~      (Gòej - 39.594 ceeršj)

5. 90 ceeršj TBÛeer ceerveej kesâ efMeKej mes Skeâ ceveg<Ùe Skeâ mlecYe keâes osKelee nw efpemekeâe heeo ceerveej kesâ heeo
kesâ #eweflepe leue hej nw~ Ùeefo ceerveej kesâ efMeKej mes mlecYe kesâ efMeKej SJeb heeo kesâ DeJeveceve keâesCe ›eâceMe:
22.50 leLee 450 nes, lees melecYe keâer TBÛeeF& %eele keâerefpeS~     (Gòej : 52.722 ceeršj)

meejCeer (›eâceMe:)
θ deg deg min sin θ cos θ tan θ cosec θ sec θ cot θ deg min θ deg

40 40 0 0.6428 0.7660 0.8391 1.5557 1.3054 1.1918 50 0 50.0

40.1 40 6 0.6441 0.7649 0.8421 1.5525 1.3073 1.1875 49 54 49.9

40.2 40 12 0.6455 0.7638 0.8451 1.5493 1.3092 1.1833 49 48 49.8

40.3 40 18 0.6468 0.7627 0.8481 1.5461 1.3112 1.1792 49 42 49.7

40.4 40 24 0.6481 0.7615 0.8511 1.5429 1.3131 1.1750 49 36 49.6

40.5 40 30 0.6494 0.7604 0.8541 1.5398 1.3151 1.1708 49 30 49.5

40.6 40 36 0.6508 0.7593 0.8571 1.5366 1.3171 1.1667 49 24 49.4

40.7 40 42 0.6521 0.7581 0.8601 1.5335 1.3190 1.1626 49 18 49.3

40.8 40 48 0.6534 0.7570 0.8632 1.5304 1.3210 1.1585 49 12 49.2

40.9 40 54 0.6547 0.7559 0.8662 1.5273 1.3230 1.1544 49 6 49.1

41 41 0 0.6561 0.7547 0.8693 1.5243 1.3250 1.1504 49 0 49.0

41.1 41 6 0.6574 0.7536 0.8724 1.5212 1.3270 1.1463 48 54 48.9

41.2 41 12 0.6587 0.7524 0.8754 1.5182 1.3291 1.1423 48 48 48.8
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41.3 41 18 0.6600 0.7513 0.8785 1.5151 1.3311 1.1383 48 42 48.7

41.4 41 24 0.6613 0.7501 0.8816 1.5121 1.3331 1.1343 48 36 48.6

41.5 41 30 0.6626 0.7490 0.8847 1.5092 1.3352 1.1303 48 30 48.5

41.6 41 36 0.6639 0.7478 0.8878 1.5062 1.3373 1.1263 48 24 48.4

41.7 41 42 0.6652 0.7466 0.8910 1.5032 1.3393 1.1224 48 18 48.3

41.8 41 48 0.6665 0.7455 0.8941 1.5003 1.3414 1.1184 48 12 48.2

41.9 41 54 0.6678 0.7443 0.8972 1.4974 1.3435 1.1145 48 6 48.1

42 42 0 0.6691 0.7431 0.9004 1.4945 1.3456 1.1106 48 0 48.0

42.1 42 6 0.6704 0.7420 0.9036 1.4916 1.3478 1.1067 47 54 47.9

42.2 42 12 0.6717 0.7408 0.9067 1.4887 1.3499 1.1028 47 48 47.8

42.3 42 18 0.6730 0.7396 0.9099 1.4859 1.3520 1.0990 47 42 47.7

42.4 42 24 0.6743 0.7385 0.9131 1.4830 1.3542 1.0951 47 36 47.6

42.5 42 30 0.6756 0.7373 0.9163 1.4802 1.3563 1.0913 47 30 47.5

42.6 42 36 0.6769 0.7361 0.9195 1.4774 1.3585 1.0875 47 24 47.4

42.7 42 42 0.6782 0.7349 0.9228 1.4746 1.3607 1.0837 47 18 47.3

42.8 42 48 0.6794 0.7337 0.9260 1.4718 1.3629 1.0799 47 12 47.2

42.9 42 54 0.6804 0.7325 0.9293 1.4690 1.3651 1.0761 47 6 47.1

43 43 0 0.6820 0.7314 0.9325 1.4663 1.3673 1.0724 47 0 47.0

43.1 43 6 0.6833 0.7302 0.9358 1.4635 1.3696 1.0686 46 54 46.9

43.2 43 12 0.6845 0.7290 0.9391 1.4608 1.3718 1.0649 46 48 46.8

43.3 43 18 0.6858 0.7278 0.9424 1.4581 1.3741 1.0612 46 42 46.7

43.4 43 24 0.6871 0.7266 0.9457 1.4554 1.3763 1.0575 46 36 46.6

43.5 43 30 0.6884 0.7254 0.9490 1.4527 1.3786 1.0538 46 30 46.5

43.6 43 36 0.6896 0.7242 0.9523 1.4501 1.3809 1.0501 46 24 46.4

43.7 43 42 0.6909 0.7230 0.9556 1.4474 1.3832 1.0464 46 18 46.3

43.8 43 48 0.6921 0.7218 0.9590 1.4448 1.3855 1.0428 46 12 46.2

43.9 43 54 0.6934 0.7206 0.9623 1.4422 1.3878 1.0392 46 6 46.1

44 44 0 0.6947 0.7193 0.9657 1.4396 1.3902 1.0355 46 0 46.0

44.1 44 6 0.6959 0.7181 0.9691 1.4370 1.3925 1.0319 45 54 45.9

44.2 44 12 0.6972 0.7169 0.9725 1.4344 1.3949 1.0283 45 48 45.8

44.3 44 18 0.6984 0.7157 0.9759 1.4318 1.3972 1.0247 45 42 45.7

44.4 44 24 0.6997 0.7145 0.9793 1.4293 1.3996 1.0212 45 36 45.6

44.5 44 30 0.7009 0.7133 0.9827 1.4267 1.4020 1.0176 45 30 45.5

44.6 44 36 0.7022 0.7120 0.9861 1.4242 1.4044 1.0141 45 24 45.4

44.7 44 42 0.7034 0.7108 0.9896 1.4217 1.4069 1.0105 45 18 45.3

44.8 44 48 0.7046 0.7096 0.9930 1.4192 1.4093 1.0070 45 12 45.2

44.9 44 54 0.7059 0.7083 0.9965 1.4167 1.4118 1.0035 45 6 45.1

45 45 0 0.7071 0.7071 1.0000 1.4142 1.4142 1.0000 45 0 45.0

θ deg deg min sin θ cos θ tan θ cosec θ sec θ cot θ deg min θ deg
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FkeâeF& 9 -    pÙeeefceefle

DeOÙeeÙe 23.  Je=òe

GösMÙe

� Je=òe SJeb Je=òe mes mecyeefvOele efJeefYeVe DeJeÙeJeeW keâe DeOÙeÙeve keâj mekeWâies~

� Je=òe mes mecyeefvOele efJeefYeVe ØecesÙeeW keâe DeOÙeÙeve keâjWies~

efMe#eCe efyevog -

���� Je=òe, kesâvõ, heefjefOe, ef$epÙee, peerJee~

���� Je=òe KeC[, Úsokeâ jsKee, ef$epÙe KeC[, kesâvõ jsKee mebkesâvõerÙe Je=òe, GYeÙeefve‰ peerJee, Ûeehe, SJeb Ûeehe
keâer uecyeeF&~

���� meJeeËiemece Ûeehe, meJeeËiemece Je=òe,Je=òe keâer heefjefOe SJeb JÙeeme ceW mecyevOe~

���� Je=òe mecyevOeer keâefleheÙe ØecesÙeeW keâe keâLeve SJeb melÙeeheve~

ØemlegleerkeâjCe -

Je=òe (Circle) -

Je=òe Skeâ ner leue ceW efmLele P, P
1
, P

2
, P

3
, P

4
,
 
P

5
......

 
Gve DemebKÙe

efyevogDeeW keâe mecetn (mecegÛÛeÙe) nQ pees Skeâ efveÙele efyevog mes meceeve otjer hej efmLele neW~

Je=òe ceW Ùen efveÙele efyevog O, Je=òe keâe kesâvõ keânueelee nw leLee meceeve otjer ef$epÙee
keânueeleer nw~

(ÙeneB hej uecyeeFÙeeB OP
1
 = OP

2
 = OP

3
 = ..... · ef$epÙee)

jsKeeKeC[ keâer YeeBefle ‘ef$epÙee’ oes DeLeeX ceW ØeÙegòeâ neslee nw~ Skeâ jsKeeKeC[
kesâ ™he ceW leLee otmeje Gmekeâer uecyeeF&~

peerJee (Chord)

efkeâmeer Je=òe hej efmLele oes efyevogDeeW keâes efceueeves Jeeueer $e+peg jsKee Je=òe keâer
peerJee keânueeleer nw~ efÛe$e ceW AB, AC,  AD,  AP Je=òe keâer efJeefYeVe peerJeeSB nQ~

P P1 P2P3

P4

P5
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efšhheCeer : efkeâmeer Je=òe ceW meceeve uecyeeF& keâer DeLeJee efYeVe efYeVe uecyeeFÙeeW keâer DemebKÙe peerJeeSB nesleer nw~ Je=òe keâe keâesF&
Yeer JÙeeme DeefOekeâlece uecyeeF& keâer peerJee nesleer nw~

heefjefOe :

Je=òe keâes Iesjves Jeeueer jsKee kesâ heefjceehe keâes Gmekeâer heefjefOe keânles nQ~

Je=òe keâer heefjefOe SJeb JÙeeme ceW mecyevOe

Je=òe keâer heefjefOe Deewj JÙeeme ceW Skeâ DeÛej Devegheele neslee nw~ Ùen DeÛej Devegheele meowJe π mes efve™efhele efkeâÙee peelee nww~

DeLee&led π=
JÙeeme

heefjefOe

heefjefOe · JÙeeme ² π

heefjefOe · 2 π ² ef$epÙee

OÙeeve oerefpeS efkeâ π Skeâ DeheefjcesÙe mebKÙee nw efpemekeâe efvekeâšlece ceeve 3.14159 nw efpemes ieCevee keâeÙeeX ceW

mejueerkeâjCe kesâ efueS 
7

22
 DeLeJee 3.14 uesles nQ~

Je=òe KeC[

Je=òe keâer peerJee Je=òe keâes oes YeeieeW ceW efJeYeeefpele keâjleer nQ~ ØelÙeskeâ Yeeie Skeâ Je=òe
KeC[ keânueelee nw~

mebueive efÛe$e ceW jsKee AB (peerJee) leLee oerIe&Ûeehe APB mes efIeje Je=òe KeC[ oerIe&
Je=òe-KeC[ Deewj peerJee leLee ueIeg-Ûeehe AQB mes efIeje Je=òe KeC[ ueIegJe=òe-KeC[ nQ~

Úsokeâ jsKee

Jen jsKee pees Je=òe keâes oes efyevogDeeW hej ØeefleÛÚso keâjs, Je=òe keâer Úsokeâ jsKee
keânueeleer nw~ mebueive efÛe$e ceW jsKee AB Skeâ Úsokeâ jsKee nQ pees efkeâ Je=òe keâes oes efYeVe
efyevog A SJeb B hej ØeefleÛÚsefole keâjleer nQ~

Yeeie - 2
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Ûeehe (Arc)

Je=òe hej efmLele efkeâvneR oes efyevogDeeW kesâ yeerÛe efmLele, Je=òe kesâ Yeeie keâes Ûeehe
(Arc) keânles nQ~ Ùes oes efyevog Je=òe keâes oes ÛeeheeW ceW efJeYeeefpele keâjles nQ~ mebueive efÛe$e
ceW efyevog A SJeb B Je=òe kesâ oes ÛeeheeW ACB leLee ADB ceW efJeYeòeâ keâjles nQ~

DeefOekeâ uecyeeF& Jeeuee Yeeie (ACB) oerIe& Ûeehe leLee keâce uecyeeF& Jeeuee Yeeie
(ADB) ueIeg Ûeehe keânueelee nw~

efšhheCeer : Ùeefo efyevog A leLee B efkeâmeer JÙeeme kesâ efmejeW hej efmLele neW lees oesveeW
Ûeehe meceeve uecyeeF& kesâ nesles nQ, efpevnW DeOe&Je=òe keânles nQ~

ef$epÙe KeC[ (Sector)

Je=òe keâer oes ef$epÙeeDeeW leLee Skeâ Ûeehe mes efIejer yevo Deeke=âefle Skeâ ef$epÙe-
KeC[ keânueelee nw~ mebueive efÛe$e ceW OACB ueIeg ef$epÙe-KeC[ (Minor

Sector) leLee OADB oerIe& ef$epÙe-KeC[ (Major Sector) nQ~

mebkesâvõerÙe Je=òe

Ssmes meYeer Je=òe efpevekeâe kesâvõ meceeve efyevog neslee nw, leLee ef$epÙeeSB efYeVe-efYeVe
nesleer nQ, GvnW mebkesâvõerÙe Je=òe keânueeles nQ~

GYeÙeefve‰ peerJee

Ùeefo oes Je=òe Skeâ otmejs keâes ØeefleÛÚso keâjW lees ØeefleÛÚso efyevogDeeW
keâes efceueeves Jeeueer $e+peg jsKee Gve Je=òeeW keâer GYeÙeefve‰ peerJee keânueeleer
nw~

mebueive efÛe$e ceW AB GYeÙeefve‰ peerJee nw~

Ûeehe keâer uecyeeF&

ceevee Je=òe keâer mechetCe& heefjefOe p leLee ueIeg Ûeehe AB keâer uecyeeF& l  nw~

Je=òe keâer mechetCe& heefjefOe kesâvõ hej 3600 keâe leLee Ûeehe keâer uecyeeF& kesâvõ hej θ0  keâe
keâesCe Devleefjle keâjleer nw~ ÛetBefkeâ Ûeehe keâer uecyeeF& Gmekesâ Éeje Devleefjle keâesCe kesâ meceevegheeleer

O

B

A

C D

O

O O'

B

A

oerIe& Ûeehe

ueIeg Ûeehe BA

O

D

C

O

B

r

A

θ
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nesleer nQ~ Dele:

pl

360
=

θ
 · efveÙeleebkeâ

360

θ
×= pl

hejvleg p · 2πr , peneB r Je=òe keâer ef$epÙee nw~

DeLee&led
360

2 θπ r
l =

θ
π

×=
180

r
l

meJeeËiemece Je=òe

Ssmes oes Ùee oes mes DeefOekeâ Je=òe meJeeËiemece nesles nQ peye
Gvekeâer ef$epÙeeDeeW keâer ceehe meceeve neW~

meJeeËiemece Ûeehe

oes meJeeËiemece Je=òeeW kesâ Ssmes Ûeehe efpevekeâe DebMeceehe
meceeve neW, meJeeËiemece Ûeehe nesles nQ~

mebueive efÛe$e ceW ueIeg Ûeehe AB leLee ueIeg Ûeehe CD meJeeËiemece nQ Fmes AB ≅ CD Yeer efueKee pee mekeâlee nQ~

efMe#ekeâ efMe#eeefLe&ÙeeW mes Gvekeâer uesKeve hegefmlekeâe ceW efYeVe efYeVe ef$epÙeeDeeW kesâ Je=òe efKeÛeJeeÙeW Deewj GveceW Je=òe kesâ
GheÙeg&òeâ JeefCe&le efYeVe-efYeVe DeJeÙeJeeW keâes Debefkeâle keâjves keâes keânW leLee Gvekeâer peeBÛe keâj Ùen osKe ueW efkeâ efMe#eeefLe&ÙeeWb keâes
Fvekeâe mecÙekeâ yeesOe nes ieÙee nw~ Fmekesâ he§eele Je=òe mecyevOeer ØecesÙeeW keâe %eeve Fvns oW~ Fme meboefMe&keâe ceW oes-leerve ØecesÙeeW
keâer DeeoMe&-Øemlegefle oer pee jner nQ~

efMe#ekeâ efMe#eeefLe&ÙeeW keâes GheÙeg&òeâ ef$epÙee keâe Skeâ Je=òe efKebÛeJeeÙes Deewj GheÙegòeâ peerJee (pees efkeâ JÙeeme ve neW) hej
kesâvõ mes uecye [eueves keâes keânW leLee osKe ueW efkeâ kesâvõ mes [euee ieÙee uecye peerJee keâes oes
yejeyej YeeieeW ceW yeešlee nQ Ùee veneR lelhe§eeled efvecve ØecesÙeeW keâe %eeve keâjeÙeWies~

ØecesÙe -1

efkeâmeer Je=òe kesâ kesâvõ mes peerJee hej [euee ieÙee uecye peerJee keâes meceefæYeeefpele keâjlee nw~

efoÙee nw : efkeâmeer Je=òe keâe kesâvõ O Deewj AB Gmekeâer Skeâ peerJee nQ~ Je=òe kesâ kesâvõ
O mes peerJee AB hej ON uecye KeeRÛee ieÙee nw~

Yeeie - 2
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efmeæ keâjvee nw : uecye ON, peerJee AB keâes meceefÉYeeefpele keâjlee nQ~

DeLee&led AN = BN

jÛevee : OA leLe OB keâes efceueeSb~

ØeceeCe : jÛevee Éeje ∆ OAN  leLee ∆ OBN  oes mecekeâesCe ef$eYegpe yeveles nQ keäÙeeWefkeâ  ON ⊥ AB

mecekeâesCe ∆ OAN  leLee ∆ OBN   ceW

 OA = OB (Skeâ ner Je=òe keâer ef$epÙeeSB nQ~)

ON = ON

mhe° nw efkeâ oesveeW mecekeâesCe ef$eYegpeeW ceW ›eâceMe: keâCe& (OA leLee OB ) Deewj Skeâ Yegpee (ON)  he=Lekeâ-he=Lekeâ meceeve
nQ pees oesveeW ef$eYegpeeW kesâ meJeeËiemece nesves keâer hegef° keâjlee nw~

∴ ∆ OAN  ≅  ∆ OBN

∴ AN  = BN (meJeeËiemece ef$eYegpeeW kesâ mebiele Yeeie)

Fefle efmeæce

ØecesÙe - 2

efkeâmeer Je=òe keâe kesâvõ Deewj peerJee kesâ ceOÙe efyevog keâes efceueeves Jeeueer jsKee peerJee hej uecye nesleer nQ~

efoÙee nw : efkeâmeer Je=òe keâe kesâvõ  O nw Deewj AB Gmekeâer peerJee nw~ efpemekeâe ceOÙe efyevog M  nw~

efmeæ keâjvee nw :  OM ⊥ AB

jÛevee : kesâvõ O keâes efyevogDeeW A leLee B mes mejue jsKeeDeeW Éeje efceueekeâj ef$epÙeeSB OA leLee OB KeeRefÛeS~

ØeceeCe : ∆ OAM leLee ∆ OBM  ceW

OA = OB (Skeâ ner Je=òe keâer ef$epÙeeSB)

AM = MB (∴ M  peerJee AB  keâe ceOÙe efyevog nw)

OM = OM (GYeÙeefve‰ Yegpee)

keäÙeeWefkeâ ∆ OAM  keâer leerveeW YegpeeSB OA, AM leLee OM,  ∆ OBM  keâer leerveeW mebiele
YegpeeSB OB, BM leLee  OM  kesâ yejeyej nQ~

∴ ∆ OAM ≅ ∆ OBM

∠ OMA = ∠ OMB ............... (1)

hejvleg ∠ OMA Deewj ∠ OMB $e+peg jsKee AB kesâ efyevog M hej yeves ngS nQ~

∠ OMA + ∠ OMB = 180º ............. (2)

O

BA M
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meceerkeâjCe (1) SJeb (2) keâes nue keâjves hej

∠ OMA = ∠ OMB = 90º ............. (2)

DeLee&led OM ⊥ AM leLee OM ⊥ BM

hejvleg efyevog M jsKee AB hej nQ~

Dele:  OM ⊥ AB Fefle efmeæce

efMe#ekeâ efMe#eeefLe&ÙeeW mes GheÙegòeâ ef$epÙee keâe Skeâ Je=òe efKebÛeJeeÙeW leLee Je=òe hej oes efyevog uesves keâes keânW, oesveeW efyevogDeeW
mes ueIeg Ûeehe AB kesâ Éeje kesâvõ hej keâesCe keâer ceehe %eele keâjeÙeW meeLe ner oerIe& Ûeehe kesâ efkeâmeer efyevog hej ueIeg Ûeehe AB

kesâ Éeje Devleefjle keâesCe keâer ceehe Yeer %eele keâjeÙeWies lelhe§eele Ùen osKe ueW efkeâ ueIeg Ûeehe kesâ Éeje kesâvõ hej Devleefjle keâesCe
keâer ceehe, Gmeer Ûeehe kesâ Éeje oerIe& Ûeehe kesâ efkeâmeer efyevog hej Devleefjle keâesCe keâer ceehe ogiegveer neWieer Ùee vener~ Fmekesâ he§eele
efvecve ØecesÙeeW keâe %eeve keâjeÙeWies~

ØecesÙe 3

efkeâmeer Je=òe kesâ Skeâ Ûeehe Éeje kesâvõ hej Devleefjle keâesCe, Gmekesâ Éeje Je=òe kesâ Mes<e
Yeeie kesâ efkeâmeer efyevog hej Devleefjle keâesCe keâe otvee neslee nw~

efoÙee nw : Je=òe AXBP keâe kesâvõ O  nw~ efpemekesâ Ûeehe AXB Éeje kesâvõ hej
Devleefjle ∠ AOB Deewj Je=òe kesâ Mes<e Ûeehe kesâ efkeâmeer efyevog P hej Devleefjle ∠ APB nw~

efmeæ keâjvee nw : ∠ AOB  = 2∠ APB

jÛevee : ∠ AOB Deewj ∠ APB ceW mecyevOe %eele keâjves kesâ efueS jsKee POM

KeeRefÛeS~

ØeceeCe : efÛe$eevegmeej -

∆ APO ceW OA = OP ........... (1) (Skeâ ner Je=òe kesâ ef$epÙeeSB)

∠ OAP  =  ∠ OPA

∠ AOM =  ∠ OAP + ∠ OPA (∠ AOM  Jeefn<keâesCe nw)

meceer0 (1) mes

∠ AOM = 2 ∠ OPA ......... (2)

Fmeer Øekeâej ∠ BOM  =  2 ∠ OPB ....... (3)

meceerkeâjCe (2) SJeb (3) peesÌ[ves hej

∠ AOM  + ∠ BOM  = 2 (∠ OPA  + ∠ OPM)

∠ AOB  = 2∠ APB ‘‘Fefle efmeæce’’

O

BA

P

M

X
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GheØecesÙe -

DeOe&Je=òe keâe keâesCe mecekeâesCe neslee nQ~

efoÙee nw : efkeâmeer Je=òe keâe kesâvõ O SJeb JÙeeme AB nQ Gmekesâ efkeâmeer Deæ&Je=òe ceW
Skeâ keâesCe ∠ APB nQ~

efmeæ keâjvee nw : ∠ APB  = 90º

ØeceeCe : jsKeeKeC[ AB Je=òe keâe JÙeeme nQ Deewj Je=òe keâe kesâvõ O~ Dele: AOB

Skeâ $e+peg jsKee nQ~

∠ AOB  = 180º

hejvleg ∠ AOB  Je=òe keâer Deæ&heefjefOe (Ûeehe) Éeje kesâvõ hej Devleefjle keâesCe nQ Deewj Mes<e Deæ&heefjefOe KeC[ ceW
efkeâmeer efyevog P hej Fmekesâ Éeje Devleefjle keâesCe ∠ APB  nw~

∴ ∠ AOB = 2 ∠ APB

Ùee ∠ APB = 
2

1
 ∠ AOB

º90º180
2

1
=×=∠APB

∠ APB = 90º   Fefle efmeæce

GoenjCe - Skeâ Je=òe keâer oes meceevlej peerJeeDeeW keâer ceehe 12 mesceer Deewj 16 mesceer nw~ Ùes kesâvõ kesâ oesveeW Deesj efmLele
nQ~ Ùeefo Je=òe keâer ef$epÙee 10 mesceer nes lees peerJeeDeeW kesâ yeerÛe keâer otjer %eele keâerefpeS~

nue - kesâvõ O mes peerJee AB  hej OM Deewj peerJee CD hej DN uecye
[euee

OM ⊥ AB

∴ AM = MB = 6 mesceer

Fmeer Øekeâej CN = DN = 8 mesceer

mecekeâesCe ∆ OAM  ceW

OA² = OM² + AM² (heeFLeeieesjme ØecesÙe mes)

OM² = OA² – AM²

= (10)² – 6²

= 100 – 36 = 64

OM = 64  mesceer

OM = 8 mesceer

Yeeie - 2
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Fmeer Øekeâej mecekeâesCe ⋅∆ OCN ceW

OC² = ON² + NC²

ON² = OC² – NC²

ON² = (10)² – (8)²

= 100 – 64 = 36

ON = 6 mesceer

peerJeeDeeW kesâ yeerÛe keâer otjer MN = OM + ON

= 8 + 6 = 14 mesceer

MN = 14 mesceer Fefle efmeæce

GoenjCe 2 - oes Je=òe Skeâ otmejs keâes A Deewj B hej ØeefleÛÚsefole keâjles nQ Deewj AC leLee AD Fve Je=òeeW keâe JÙeeme
nw~ efmeæ keâerefpeS efkeâ C, B, D mebjsKe nQ~

nue - efoÙee nw

oes Je=òe efpevekesâ kesâvõ O leLee O'  nQ Skeâ otmejs keâes A
Deewj B hej ØeefleÛÚso keâjles nQ~ AC leLee AD Fve Je=òeeW
kesâ JÙeeme nQ~

efmeæ keâjvee nw : C, B, D mebjsKe nQ~

jÛevee : CB, BD Deewj AB keâes efceueeÙee~

ØeceeCe : ∠ ABC = 90º (Deæ&Je=òe keâe keâesCe nQ)

∠ ABD = 90º (Deæ&Je=òe keâe keâesCe nQ)

∠ ABC + ∠ ABD = 90º + 90º

∠ CBD = 180º

DeLee&led C, B, D  mebjsKe nQ~

GoenjCe 3 - efÛe$e ceW  Je=òe PAB keâe kesâvõ O nQ~ Ùeefo ∠ PAO = 15º leLee ∠ PBO = 30º lees ∠ AOB keâer ceehe
%eele keâerefpeS~

nue - efoÙee nw~

Skeâ Je=òe efpemekeâe kesâvõ O nw~ ∠ PAO = 15º leLee

∠ PBO = 30º

%eele keâjvee nw : ∠ AOB  keâe ceeve

jÛevee : O keâes P mes efceueeÙee~

O O'

B

A

DC D

O

B

A

P

15º
30º
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ØeceeCe : ∆ OAP  ceW

OA  = OP (Skeâ ner Je=òe keâer ef$epÙeeSB)

∆ OPA = ∠ OAP = 15º ........... (1)

∆ OBP  ceW, OB = OP

∠ OPB = ∠ OBP = 30º ........ (2)

meceerkeâjCe (1) SJeb (2) keâes peesÌ[ves hej

∠ OPA + ∠ OPB  = 15º + 30º = 45º

∴ ∠ APB = 45º

∴ AB  Ûeehe mes kesâvõ hej ∠ AOB  Deewj heefjefOe hej ∠ APB yevelee nw~

∴ ∠ AOB = 2 ∠ APB  = 2 × 45º = 90º

∴ ∠ AOB = 90º

GoenjCe 4: heeÕe& efÛe$e ceW O Je=òe keâe kesâvõ nQ, efpemekeâe JÙeeme AC nw, ef$epÙee OA = 2.5 mesceer Deewj

AB = 4.8 mesceer lees BC keâer ceehe %eele keâerefpeÙes~

nue - %eele nes AB  = 4.8 mesceer

AC = 5.0 mesceer

∆ ABC ceW ∠ ABC = 90º(Deæ&Je=òe keâe keâesCe nw~)

AC² = AB² + BC² (heeFLeeieesjme ØecesÙe mes)

ÙeeBC² = AC² –AB²

      = (5)² – (4.8)²

BC = 25 - 23.04

BC = 96.1 = 1.4 mesceer

BC = 1.4 mesceer

cetuÙeebkeâve

1. efoÙes ieÙes efÛe$e ceW, oes mebkesâvõerÙe Je=òe nQ~ efpevekeâe kesâvõ O nw, AB  yee¢e Je=òe
keâer peerJee nw~ Ùeefo peerJee keâer ceehe 4 mesceer leLee yee¢e Je=òe keâer ef$epÙee 2.5
mesceer leLee peerJee Devle:Je=òe keâes efyevog P  hej mheMe& keâjleer nw~ lees Devle: Je=òe
keâer ef$epÙee %eele keâerefpeS~

Yeeie - 2
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2. oes hejmhej keâešves Jeeues Je=òeeW kesâ kesâvõeW kesâ yeerÛe keâer otjer 4.2 mesceer nw~ Gvekeâer GYeÙeefve‰ peerJee keâer
uecyeeF& 3.2 mesceer leLee GveceW mes Skeâ Je=òe keâer ef$epÙee 3.4 mesceer nQ~ otmejs Je=òe keâer ef$epÙee %eele keâerefpeS~

3. efÛe$e ceW O  Skeâ Je=òe ABC  keâe kesâvõ nQ~ Ùeefo ∠ΑBC = 20º lees ∠ ΑOC

keâer ceehe %eele keâerefpeS~

4. efÛe$e ceW O Skeâ Je=òe keâe kesâvõ nQ, peerJee ΑB keâer ceehe · 6 mesceer Deewj Je=òe
keâer ef$epÙee 5 mesceer nw~ OD  Je=òe kesâ kesâvõ mes peerJee ΑB hej uecye nw~ OD

keâe ceeve %eele keâerefpeS~

5. efÛe$e ceW Je=òe keâe kesâvõ O nQ Ùeefo ∠ OAC = 40º  lees ∠ ΑBC keâer ceehe %eele
keâerefpeS~

Gòej ceeuee

1. 1.5 mesceer, 2. 2.0 mesceer, 3. 400, 4. 4 mesceer, 5. 500

O

C

B20ºA

O

DA B

6 mesceer

5m
escee
r

B

O

A C

40º
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DeOÙeeÙe 24 Ûe›eâerÙe ÛelegYeg&pe (Cyclic Quadrilaterals)

GösMÙe

� Ûe›eâerÙe ÛelegYeg&pe kesâ efvecveebefkeâle ØeiegCeeW keâe yeesOe keâjevee-

� Ûe›eâerÙe ÛelegYeg&pe kesâ meccegKe keâesCe mechetjkeâ nesles nQ, keâe %eeve keâjevee~

� Ùeefo ÛelegYeg&pe kesâ meccegKe keâesCeeW keâe Ùeesie 1800 nes lees ÛelegYeg&pe Ûe›eâerÙe ÛelegYeg&pe neslee nw, keâe yeesOe
keâjevee~

efMe#eCe efyevog

���� Ûe›eâerÙe ÛelegYeg&pe kesâ meccegKe keâesCe mechetjkeâ nesles nQ~

���� Ùeefo efkeâmeer ÛelegYeg&pe kesâ meccegKe keâesCeeW keâe Ùeesieheâue 1800 nes lees ÛelegYe&gpe Ûe›eâerÙe ÛelegYeg&pe neslee nw~

ØemlegleerkeâjCe

efMe#ekeâ efMe#eeefLe&ÙeeW keâes OÙeeve efoueeÙeW efkeâ Jen ÛelegYeg&pe efpemekesâ ÛeejeW Meer<e& Skeâ Je=òe hej efmLele neW, Ûe›eâerÙe ÛelegYeg&pe
keânueelee nw~ efMe#eeefLe&ÙeeW mes Skeâ Ûe›eâerÙe ÛelegYeg&pe yeveJeeÙeW~ osKeW efkeâ meccegKe keâesCeeW keâe Ùeesieheâue efkeâlevee nw ? keäÙee
Fvekeâe Ùeesieheâue 1800  nw Ùee veneR~

Fmes Fme ØecesÙe mes mhe° keâjW~

ØecesÙe 1

‘‘Ûe›eâerÙe ÛelegYeg&pe kesâ meccegKe keâesCeeW kesâ efkeâmeer Yeer Ùegice keâe Ùeesieheâue 1800 neslee nw~

efoÙee nw - ABCD Ûe›eâerÙe ÛelegYeg&pe nw~

efmeæ keâjvee nw - ∠ ADC + ∠ ABC = 180º

∠ BAD + ∠ BCD = 180º

jÛevee - Je=òe kesâ kesâvõ O mes jsKeeKeC[ OA leLee OC KeerÛeWa

Gheheefòe - Ûeehe ADC kesâvõ O hej vÙetve ∠ AOC  leLee Mes<e Ûeehe hej
∠ ABC yeveelee nw~

O

B

C

D

A
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∴∠ ABC  
2

1
=  ∠ AOC .......... (1)

Fmeer Øekeâej -

Ûeehe ABC kesâvõ hej Je=nle ∠ AOC  leLee Mes<e Ûeehe hej ∠ ADC  yeveelee nw~

∴∠ ADC    
2

1
=  Je=nle ∠ AOC .......... (2)

meceerkeâjCe (1) leLee meceerkeâjCe (2) keâes peesÌ[ves hej

∠ ABC + ∠ ADC  
2

1
=  (∠ AOC  +Je=nle  AOC)

º360
2

1
×=

= 180º

Deye ∠ A+ ∠ B + ∠ C + D = 360º

Dele: ∠ BAD + ∠ DCB  = 180º Ùener efmeæ keâjvee Lee~

efMe#ekeâ efMe#eeefLe&ÙeeW mes Skeâ Ûe›eâerÙe ÛelegYeg&pe ÛelegYeg&pe yeveJeeÙeW~ osKeW efkeâ ÛelegYeg&pe kesâ meccegKe keâesCeeW keâe Ùeesie
1800 nesves hej ÛeejeW Meer<e& Je=òe hej efmLele nQ Ùee veneR~

Fmes efvecve ØecesÙe mes mhe° keâjW~

ØecesÙe 2

‘‘Ùeefo ÛelegYeg&pe kesâ meccegKe keâesCeeW ceW mes efkeâmeer Yeer Ùegice keâe Ùeesieheâue 1800 nes lees ÛelegYeg&pe Ûe›eâerÙe neslee nw~’’

efoÙee nw - ÛelegYeg&pe ABCD leLee

∠ A + ∠ C = 180º

 ∠ B + ∠ D = 180º

efmeæ keâjvee nw - ABCD Ûe›eâerÙe ÛelegYeg&pe nw~

jÛevee - efyevog  A, B leLee C mes neskeâj peelee ngDee Skeâ Je=òe
KeeRÛes~ Ùeefo Ùen efyevog D mes neskeâj veneR peelee nw lees Jen jsKee AD keâes
DeLeJee AD kesâ yeÌ{s Yeeie keâes E hej keâešlee nw~ jsKeeKeC[ CE KeeRÛes~

Gheheefòe - ÛelegYeg&pe ABCE Ûe›eâerÙe ÛelegYeg&pe nw~

∠ AEC + ∠ CBA = 180º

Yeeie - 2
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hejvleg ∠ CBA + ∠ ADC = 180º

∴ ∠ AEC +∠ CBA = ∠ CBA + ∠ DAC

Ùee ∠ AEC = ∠ ADC

hejvleg Ùen oesveeW oMee ceW mecYeJe veneR nw keäÙeeWefkeâ efÛe$e (i) ceW ∆ EDC keâe
∠ AEC yeefn<keâesCe nw SJeb ∠ EDC Devle: keâesCe nw, leLee efÛe$e (ii)  ceW ∆ EDC

keâe ∠ ADC yeefn<keâesCe SJeb ∠ DEC Devle: keâesCe nw, pees hejmhej yejeyej veneR nes
mekeâles~

Dele: efyevog A, B leLee C mes neskeâj peeves Jeeuee Je=òe efyevog D mes Yeer nes keâj DeJeMÙe peeÙesiee~

DeLee&led ÛelegYeg&pe ABCD,  ÛekeÇâerÙe ÛelegYeg&pe nw~ Ùener efmeæ keâjvee nw~

efMe#ekeâ efvecve ØecesÙe Yeer efmeæ keâjW -

� ‘‘efkeâmeer Ûe›eâerÙe ÛelegYeg&pe keâer efkeâmeer Yegpee keâes yeÌ{eves hej yevee yeefn<keâesCe Deheves DeefYecegKe Devle: keâesCe kesâ
meceeve neslee nw~’’

� ‘‘Ùeefo efkeâmeer ÛelegYeg&pe keâe yeefn<keâesCe Gmekesâ metotj Devle: keâesCe kesâ meceeve nes lees Jen Ûe›eâerÙe ÛelegYeg&pe nesiee~’’

� ‘‘Ùeefo keâesF& Ûe›eâerÙe ÛelegYeg&pe meceevlej ÛelegYeg&pe nes lees Jen ÛelegYeg&pe DeeÙele nesiee~’’

GoenjCe 1- efÛe$e ceW ABCD Skeâ Ûe›eâerÙe ÛelegYeg&pe nw~ AB Je=òe keâe JÙeeme nw~Ùeefo ∠ ADC = 120º nes lees ∠
CAB keâer ceehe %eele keâerefpeS~

nue - ∴ ∠ ADC = 120º

∴∠ ABC = 180 - ∠ ADC

= 180º - 120º

= 60º

∴ AOB Je=òe keâe JÙeeme nw

∴ ∠ ACB = 90º

Deye ∆ ABC ceW

∴∠ CAB + ∠ ABC + ∠ ACB = 180º (keäÙeeW ?)

Ùee ∠ CAB + 60º + 90º = 180º

∴∠ CAB = 180º - 150º = 30º Gòej

GoenjCe 2- efÛe$e ceW O Je=òe keâe kesâvõ leLee  ABCD Ûe›eâerÙe ÛelegYeg&pe nw~ Ùeefo ∠ ABC = 100º lees ∠ AOC

keâer ceehe %eele keâerefpeS~

nue ∠ B + ∠ D = 180º  (keäÙeeW ?)
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Ùee 100º + ∠ D = 180º

∠ D = 180º – 100º = 80º

∠ ADC  =  
2

1
 ∠ AOC

Ùee  80º = 
2

1
 ∠ AOC

∠ AOC = 160º Gòej

GoenjCe 3 - Skeâ meceefÉyeeng ef$eYegpe kesâ DeeOeej kesâ meceevlej Mes<e YegpeeDeeW keâes keâešleer ngF& keâesF& jsKee KeeRÛeer ieÙeer nw~
efmeæ keâerefpeS efkeâ Fme Øekeâej yevee ÛelegYeg&pe Skeâ Ûe›eâerÙe ÛelegYeg&pe nw~

efoÙee nw - meceefÉyeeng ∆ ABC efpemeceW AB = AC, DeeOeej BC kesâ meceevlej jsKee PQ pees AB

leLee AC keâes P leLee Q hej keâešleer nw~

efmeæ keâjvee nw - ÛelegYeg&pe BCQP Skeâ Ûe›eâerÙe ÛelegYeg&pe nw~

Gheheefòe - ∴PQ || BC  leLee PB FvnW keâešleer nw~

∴∠ BPQ + ∠ PBC = 180º

hejvleg ∠ PBC = ∠ BCQ (  AB = AC)

∴∠ BPQ + ∠ BCQ = 180º

Fmeer Øekeâej ∠ CQP + ∠ CBP = 180º

∴ ÛelegYeg&pe BCQP kesâ meccegKe keâesCe mechetjkeâ nw~

Dele: ÛelegYeg&pe BCQP Skeâ Ûe›eâerÙe ÛelegYeg&pe nw~

GoenjCe 4- Ûe›eâerÙe ÛelegYeg&pe ABCD keâer oes meccegKe YegpeeSB BA leLee CD yeÌ{eves hej Skeâ otmejs keâes E hej ØeefleÛÚso
keâjleer nQ~ efmeæ keâerefpeS efkeâ ∆ EAD leLee ∆ ECB mece™he nQ~

efoÙee nw - Ûe›eâerÙe ÛelegYeg&pe ABCD efpemeceW AB leLee DC yeÌ{eves hej
efyevog  E hej efceueleer nw~

efmeæ keâjvee nw - ∆ EAD ~ ∆ ECB

Gheheefòe -  ABCD Skeâ Ûe›eâerÙe ÛelegYeg&pe nw~

∴∠ BAD + ∠ BCD = 180º........ (1)

hejvleg ∠ BAD + ∠ EAD = 180º ............ (2)
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meceerkeâjCe (1) leLee (2) mes

∠ BAD + ∠ BCD = ∠ BAD + ∠ EAD

∠ BCD = ∠ EAD ............... (3)

Fmeer Øekeâej

∠ ABC = ∠ EDA ............ (4)

Deye ∆ EAD leLee ∆ EDA ceW

∠ EAD = ∠ BCD

∠ EDA = ∠ ABC

∆ EAD ~ ∆ ECB (keäÙeeW ?)

DeYÙeeme

1. efvecve efÛe$e ceW ABCD Skeâ Ûe›eâerÙe ÛelegYeg&pe nw leLee BCE Skeâ
jsKee nw~ Ùeefo ∠ BAD = 65º lees ∠ DCE keâe ceehe %eele
keâjes~

2. ∆ ABC Skeâ meceyeeng ef$eYegpe nw~ D Gmekesâ heefjJe=òe hej keâesF&
efyevog nw lees ∠ BDC leLee ∠ ADC %eele keâerefpeS~

3. efÛe$e ceW Je=òe keâe kesâvõ O nw~ ∠ BAC = 30º lees ∠ ADC keâer
ceehe %eele keâjes~

4. Ùeefo efkeâmeer Ûe›eâerÙe ÛelegYeg&pe keâer oes YegpeeSB meceevlej nQ lees efmeæ
keâerefpeS efkeâ Mes<e oes YegpeeSB yejeyej nQ SJeb efJekeâCe& Yeer yejeyej nQ~

hee"keâes kesâ efueS efJeMes<e

Ùeefo Ûe›eâerÙe ÛelegYeg&pe keâer YegpeeSB a, b, c, d neW lees

Ûe›eâerÙe ÛelegYeg&pe keâe #es$eheâue · ( ) ( ) ( ) ( )dscsbsas −−−−=

peneB 
2

dcba
s

+++
=
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DeOÙeeÙe 25 Je=òe keâer mheMe& jsKeeSB

GösMÙe

� efkeâmeer meceleue ceW Skeâ Je=òe SJeb Skeâ jsKee keâer efmLeefle keâe yeesOe keâj mekeWâies~

� Je=òe keâer mheMe& jsKee, Úsokeâ jsKee, mheMe& efyevog leLee oes Je=òeeW keâe mheMe& keâe yeesOe keâj mekeWâies~

� Je=òe keâer mheMe& jsKee mecyevOeer keâefleheÙe ØecesÙe keâe %eeve Øeehle keâjWies~

efMe#eCe efyevog

���� Je=òe keâer mheMe& jsKee, mheMe& efyevog, Úsokeâ jsKee~

���� oes Je=òeeW keâe mheMe&

���� Je=òe keâer mheMe& jsKee mecyevOeer keâefleheÙe ØecesÙe

ØemlegleerkeâjCe

efkeâmeer meceleue ceW Skeâ Je=òe SJeb Skeâ jsKee keâer efmLeefle efvecveefueefKele leerve Øekeâej mes mecYeJe nw~

1. jsKee Je=òe keâes veneR keâešleer nw~

2. jsKee Je=òe keâes Skeâ efyevog hej keâešleer nw~

3. jsKee Je=òe keâes oes efyevogDeeW hej keâešleer nw~

efšhheCeer

keâesF& mejue jsKee efkeâmeer Je=òe keâes oes mes DeefOekeâ efyevogDeeW hej
veneR keâeš mekeâleer nw~

mebueive efÛe$e ceW jsKee L
1
M

1
  Je=òe keâes veneR keâešleer nw~ jsKee

L
2
M

2
 Je=òe keâes Skeâ efyevog A hej keâešleer nQ Deewj L

3
M

3
 Je=òe keâes

oes efyevogDeeW B Deewj C hej keâešleer nQ~

jsKee L
3 
M

3
 keâes Fme Je=òe keâer Úsokeâ jsKee keânles nQ Deewj L

2

M
2
 keâes Gme Je=òe keâer mheMe& jsKee keânles nQ~

O

A

L3 CB

L2

L1

M3

M2

M1
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Úsokeâ jsKee -

Jen jsKee pees efkeâmeer efoÙes ngS Je=òe keâes oes efyevogDeeW hej keâešleer
nw, Gmes Je=òe keâer Úsokeâ jsKee keânles nQ~

mebueive efÛe$e ceW Je=òe keâer keâesF& Úsokeâ jsKee L
1 
M

1
 ueerefpeS,

pees Je=òe keâes oes efyevogDeeW P
1
 Deewj Q

1
 hej keâešleer nQ~ Deye L

1 
M

1

kesâ meceevlej Deveskeâ Ssmeer jsKeeSB L
2 
M

2
 , L

3 
M

3
 , L

4 
M

4
 neWieer

pees Je=òe keâes (P
2
, Q

2
), (P

3
, Q

3
),(P

4
, Q

4
) hej keâešsieer leLee

kesâvõ mes efpeleveer DeefOekeâ otjer hej efmLele neWieer, Gleveer ner Gme (jsKee
Éeje keâešer ieÙeer) peerJee keâer uecyeeF& keâce neWieer Deewj Skeâ efmLeefle Ssmeer
DeeÙesieer peyeefkeâ peerJee keâer uecyeeF& MetvÙe nes peeÙesieer~ Ssmeer efmLeefle ceW peerJee kesâ DevlÙe efyevog P SJeb Q efceuekeâj Skeâ nes
peeles nQ~ DeLee&led Fme efmLeefle ceW efyevog P

 
SJeb Q

 
mecheeleer nQ~

Fme oMee ceW peye Úsokeâ jsKee Je=òe keâes oes he=Lekeâ efyevogDeeW hej ve keâeškeâj kesâJeue oes mecheeleer efyevogDeeW hej keâešleer nQ
DeLee&led kesâJeue Skeâ efyevog P

 
hej Je=òe keâes mheMe& keâjleer nQ, lees jsKee LPM

 
 Je=òe keâer mheMe& jsKee DeLeJee mheMeea keânles nQ~

mheMe& jsKee -

peye keâesF& $e+peg jsKee efkeâmeer Je=òe keâes kesâJeue Skeâ efyevog hej ØeefleÛÚsefole
keâjleer nw lees Gmes Je=òe keâer mheMe& jsKee keânles nQ Deewj Gme efyevog keâes mheMe& efyevog
keânles nQ~

mebueive efÛe$e ceW PQ Je=òe keâer mheMe& jsKee nw leLee efyevog C Gmekeâe mheMe&
efyevog nw~

efkeâmeer efyevog mes Je=òe hej mheMe& jsKee efkeâve heefjefmLeefleÙeeW ceW KeeRÛeer pee
mekeâleer nQ~

efÛe$eevegmeej Ùen mhe° nw efkeâ -

1. Ùeefo keâesF& efyevog P Je=òe kesâ Devoj efmLele nes lees Gme efyevog
mes Je=òe hej keâesF& mheMe& jsKee KeeRÛevee mecYeJe veneR nw~

O

P

L3

L

M3

M

L1 M1

L2 M2

L4 M4

P1 Q1

P2

P3

P4

Q2

Q3

Q4

C
Q

O

P

O

P

Yeeie - 2



(263)

2. Ùeefo keâesF& efyevog Je=òe hej efmLele nw lees Gme efyevog mes
Je=òe hej kesâJeue Skeâ ner mheMe& jsKee KeeRÛeer pee mekeâleer nQ~

DeLee&led mheMe& jsKee AB Je=òe keâes efyevog P
 
hej mheMe& keâjleer

nQ~

3. Ùeefo keâesF& efyevog Je=òe kesâ yeenj efmLele nQ lees Gme
efyevog mes Je=òe hej kesâJeue oes mheMe& jsKeeSB KeeRÛeer pee mekeâleer nQ~
Ùeefo Fve jsKeeDeeW kesâ mheMe& efyevog T

1
 Deewj T

2
 nes lees  T

1
P leLee

T
2
P Je=òe keâer oes mheMe& jsKeeSB nQ~

oes Je=òeeW keâe mheMe& -

oes Je=òeeW keâe mheMe& oes Øekeâej mes neslee nw~

(I) yee¢e mheMe&

Ùeefo oes Je=òe Skeâ otmejs keâes Fme Øekeâej mheMe& keâjW efkeâ Jes
Skeâ otmejs kesâ yeenj nes lees Jes yee¢e mheMe& keâjles nQ~

mebueive efÛe$e ceW oesveeW Je=òe Skeâ otmejs yee¢ele: efyevog P
hej mheMe& keâjles nQ~

(II) Devle: mheMe&

Ùeefo oes Je=òe Skeâ otmejs keâes Fme Øekeâej mheMe& keâjW efkeâ  Skeâ Je=òe otmejs Je=òe
kesâ Devoj neW lees Jes Devle: mheMe& keâjles nQ~

mebueive efÛe$e ceW oesveeW Je=òe Skeâ otmejs keâes Devle: efyevog P hej mheMe& keâjles nQ~

efšhheCeer :

GheÙeg&òeâ oesveeW oMeeDeeW ceW, oesveeW Je=òeeW keâes kesâvõeW keâes efceueeves Jeeueer jsKee
(0 0') Je=òeeW kesâ mheMe& efyevog P mes neskeâj peelee nw~

O
P

T1

T2

C2
C1 P

O'O
P

A

B

P

O

BA
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mheMe& jsKeeDeeW mes mecyeefvOele kegâÚ cenlJehetCe& heefjCeece

1. Je=òe kesâ efkeâmeer Skeâ efyevog hej Skeâ Deewj kesâJeue Skeâ mheMe& jsKee KeeRÛeer pee mekeâleer nw~

2. Je=òe kesâ efkeâmeer mheMe& jsKee hej mheMe& efyevog mes
KeeRÛee ieÙee uecye Je=òe kesâ kesâvõ mes neskeâj peelee
nQ~

3. mheMe& efyevog keâes Je=òe kesâ kesâvõ mes efceueeves Jeeueer
jsKee mheMe& jsKee hej uecye nesleer nw~

4. Ùeefo efkeâmeer yee¢e efyevog T mes Je=òe hej KeeRÛeer
ieÙeer oes mheMe& jsKeeSB TP Deewj TQ nQ leye

a. TP = TQ

b. ∠ PTO = ∠ QTO

c. ∴∠ TOP = ∠ TOQ

mheMe& jsKee mecyevOeer ØecesÙe

ØecesÙe veb. 1

mheMe& jsKee, mheMe& efyevog mes neskeâj peeves Jeeueer ef$epÙee hej uecye nesleer nw~

efoÙee nw - Skeâ Je=òe keâe kesâvõ O nw Deewj Je=òe hej Skeâ efyevog
P mes Je=òe hej mheMe& jsKee AB KeeRÛeer ieÙeer nw~

efmeæ keâjvee nw - AB ⊥ OP

jÛevee - $e+peg jsKee AB hej efyevog P kesâ Deefleefjòeâ Skeâ efyevog
Q ueerefpeS leLee jsKee OQ keâes efceueeÙee~

ØeceeCe - Je=òe kesâ efyevog P hej APB mheMe& jsKee nw Deewj efyevog
Q Yeer Fmeer mheMe& jsKee hej efmLele nw~

efyevog Q, Je=òe kesâ yee|nYeeie ceW nQ keäÙeeWefkeâ mheMe& efyevog kesâ
Deefleefjòeâ Je=òe keâer mheMe& jsKee hej efmLele meYeer efyevog Je=òe kesâ yeenj
efmLele nQ~

∴ OQ > OP

O

A

B
P

Q

OT

O

B

P

A

Q
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Fme Øekeâej $e+pegjsKee AB hej mheMe& efyevog kesâ Deefleefjòeâ meYeer efyevogDeeW mes kesâvõ lekeâ KeeRÛeer ieÙeer jsKeeSB, ef$epÙee
OP mes yeÌ[er nesieer lees kesâvõ mes Je=òe keâer mheMe& jsKee hej efmLele meYeer efyevogDeeW lekeâ KeeRÛeer ieÙeer $e+peg jsKeeDeeW ceW ef$epÙee
OP meyemes Úesšer jsKee nw~

OP ⊥ AB

DeLee&led AB ⊥ OP Fefle efmeæce

ØecesÙe 2

efmeæ keâerefpeS efkeâ Je=òe kesâ yee¢e efyevog mes Je=òe keâer oes mheMe& jsKeeSB KeeRbÛeer pee mekeâleer nw Deewj Jes hejmhej meceeve
nesleer nw leLee kesâvõ hej meceeve keâesCe Devleefjle keâjleer nQ~

efoÙee nw -

O kesâvõ Jeeues Je=òe hej Gmekesâ yeenj efmLele Skeâ efyevog
P mes KeeRÛeer ieÙeer oes mheMe& jsKeeSB PA leLee PB efpevekesâ
mheMe& efyevog A SJeb B nQ~

efmeæ keâjvee nw - PA = PB leLee ∠ AOP =

∠ BOP

jÛevee - OA, OB leLee OP keâes efceueeÙee~

ØeceeCe - ∆ OAP leLee ∆ OBP ceW,

∠ OAP = ∠ OBP (ØecesÙe veb. 1 mes)

Yegpee OA · Yegpee OB (Skeâ Je=òe keâer ef$epÙeeSB)

Yegpee OP GYeÙeefve‰ nQ~

∆ OAP ≅ ∆ OBP

Dele: Yegpee PA · Yegpee PB Deewj ∠ AOP = ∠ BOP  DeLee&led mheMe& jsKeeSB PA Deewj PB Deeheme ceW yejeyej
nQ Deewj kesâvõ hej meceeve keâesCe Devleefjle keâjleer nQ~

GheØecesÙe -

efkeâmeer yee¢e efyevog mes efkeâmeer Je=òe hej KeeRÛeer ieÙeer mheMe& jsKeeDeeW kesâ yeerÛe keâe keâesCe, Gme yee¢e efyevog leLee Je=òe
kesâ kesâvõ keâes efceueeves Jeeueer jsKee Éeje meceefÉYeeefpele neslee nw~

GheÙeg&òeâ ØecesÙe kesâ efÛe$e ceW

 ∆ OAP ≅ ∆ OBP

∴∠ APO = ∠ BPO

A

B

O
P
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Dele: jsKee OP, ∠ APB  keâes meceefÉYeeefpele keâjleer nw~

efšhheCeer : efkeâmeer yee¢e efyevog mes Je=òe hej KeeRÛeer ieÙeer mheMe& jsKeeDeeW kesâ yeerÛe kesâ keâesCe keâe Deæ&keâ, kesâvõ mes neskeâj peelee
nw~

GoenjCe 1- efvecve efÛe$e ceW, O Skeâ Je=òe keâe kesâvõ nw Deewj efkeâmeer efyevog P hej PQ Je=òe keâer mheMe& jsKee nw~ Ùeefo PQ

= 8 mesceer leLee OQ · 10 mesceer lees Je=òe keâer ef$epÙee keâer ceehe %eele keâerefpeS~

nue - PQ, Je=òe keâer mheMe& jsKee Deewj OP, ef$epÙee nw~

∴ ∠ OPQ = 90º

mecekeâesCe ∆ OPQ  ceW,

PQ = 8 mesceer

OQ = 10 mesceer

OQ² = OP² + PQ² (heeFLeeieesjme ØecesÙe mes)

Ùee OP² = OQ² – PQ²

= (10)² – (8)²

= 100 – 64

Ùee, OP² = 36

Ùee, OP = 36  = 6

Dele: Je=òe keâer ef$epÙee · 6 mesceer

GoenjCe 2- efÛe$e ceW kesâvõ hej ∠ BOC = 110º,

AB  leLee AC Je=òe keâer mheMe& jsKeeSB nQ~
∠ OAB keâer ceehe %eele keâerefpeS~

nue -

∠ AOB = 
2

1
∠ BOC = 

2

1
× 110º = 55º

leLee ∠ ABO = 90º

∠ OAB = 180º – (55º + 90º)

= 180º – 145º = 35º

Dele: ∠ OAB = 35º

O

P Q

B

C

OA

110º
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O

50º

P

R

Q

O
B

C

D

cetuÙeebkeâve

1. efoÙes ieÙes efÛe$e ceW, O Je=òe keâe kesâvõ nw leLee PTQ efyevog
T hej Je=òe keâer mheMeea nw~ Ùeefo ∠ ATQ = 60º lees
∠ OAT %eele keâerefpeS~

2. efvecve efÛe$e ceW, Je=òe keâe kesâvõ O nw Deewj PQ mheMe& jsKee nw~
Ùeefo ∠ RPQ = 50º lees ∠ POR keâe ceeve %eele keâerefpeS~

3. efvecve efÛe$e ceW, O kesâvõ kesâ Je=òe keâer ef$epÙee OD · 3
mesceer nw~ Ùeefo OB · 5 mesceer, lees mheMe& jsKee BC keâer
ceehe %eele keâerefpeS~

O

T

P

Q

A

B

60º

Yeeie - 2



(268)

DeOÙeeÙe 26. Je=òe kesâ efkeâmeer efoÙes ngÙes efyevog hej mheMe& jsKee keâer jÛevee
keâjvee -

1. peye Je=òe keâe kesâvõ %eele nes~

%eele nw O kesâvõ keâe Je=òe hej efmLele keâesF& efyevog P

jÛevee keâjveer nw - efyevog P hej Je=òe keâer mheMe& jsKee

jÛevee kesâ ÛejCe - OP keâes efceueeÙee~

efyevog P mes ef$epÙee OP hej uecye PB [euee

jsKee PB efyevog P hej Je=òe keâer mheMe& jsKee nw~

mhe°erkeâjCe

OP Je=òe keâer ef$epÙee nw~

PB, ef$epÙee OP hej uecye nw~

Dele: PB, efyevog P hej Je=òe keâer mheMe& jsKee nw~

2. Je=òe kesâ efkeâmeer efoÙes ngÙes efyevog hej mheMe& jsKee keâer jÛevee keâjvee Ùeefo Je=òe keâe kesâvõ De%eele nw~

efoÙee nw : De%eele kesâvõ keâe Skeâ Je=òe leLee Je=òe hej efmLele Skeâ efyevog P

jÛevee keâjveer nw : efyevog P mes Je=òe keâer mheMe&
jsKee~

jÛevee kesâ ÛejCe :

1. efyevog P mes keâesF& peerJee PQ KeeRÛee~

2. oerIe& Ûeehe PQ hej Skeâ efyevog R

efueÙee~

3. PR leLee QR keâes efceueeÙee~

4. efyevog P mes PQ jsKee hej ∠ PRQ

kesâ yejeyej ∠ QPX keâer jÛevee efkeâÙee~

5. PX efyevog P hej Je=òe keâer mheMe& jsKee
nw~

O

P

F

E

B

C

A

D

BP

A

Q

R
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mhe°erkeâjCe -

PQ Je=òe keâer peerJee nw

jÛevee mes ∠ QPX = ∠ PRQ (Skeâeblej Je=òe KeC[ ceW efmLele nw)

∴ PX Je=òe kesâ efyevog P hej Je=òe keâer mheMe& jsKee nw~

3. efkeâmeer efoÙes ieÙes ef$eYegpe kesâ Devleie&le Je=òe keâer jÛevee keâjvee -

efoÙee nw - ∆ ABC

jÛevee keâjveer nw - ∆ ABC kesâ Devleie&le Je=òe keâer

jÛevee kesâ ÛejCe -

1. ∠ CAB keâer Deæ&keâ jsKee AM KeeRÛeer

2. ∠ CBA keâer Deæ&keâ jKee BN KeeRÛeer~

3. jsKeeÙeW AM leLee BN Skeâ otmejs keâes I hej keâešleer nQ~

4. efyevog I mes jsKee AB hej uecye IL [euee

5. I keâes kesâvõ ceeve keâj IL ef$epÙee mes Je=òe KeeRÛee~

6. Je=òe YegpeeDeeW AB, BC leLee CA keâes ›eâceMe: L, X

leLee Y hej mheMe& keâjlee nw~

Dele: GheÙeg&òeâ Je=òe ∆ ABC keâe Devleie&le Je=òe nw, efpemekeâe kesâvõ I leLee ef$epÙee IL nw~

mhe°erkeâjCe -

� jsKee AM, ∠ CAB  keâes meceefÉYeeefpele keâjleer nw~ (jÛevee mes)

� Dele: AM keâe ØelÙeskeâ efyevog AC leLee AB mes meceotjmLe nw~

� jsKee BN,  ∠ CBA keâe meceefÉYeeefpele keâjleer nw~ FmeefueÙes jsKee BN keâe ØelÙeskeâ efyevog, Yegpee BC leLee
AB mes meceotjmLe nw~

� jsKeeÙeW AM leLee BN Skeâ otmejs keâes I hej keâešleer nw~

� Dele: efyevog I jsKeeDeeW AB, BC leLee CA mes meceotjmLe nw pees IL kesâ yejeyej nw~

� FmeefueS I, keâes kesâvõ ceevekeâj IL ef$epÙee mes KeeRÛee ieÙee Je=òe ef$eYegpe keâer YegpeeDeeW AB, BC leLee CA

keâe Devle: mheMeea nw~

efJeMse<e





 Deble: Je=òe kesâ kesâvõ keâes ef$eYegpe keâe Deble: kesâvõ (In centre) keânles nQ~

C

N

A
B

R

SL
Q

P

Y X
M

I
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4. efkeâmeer efoÙes ieÙes ef$eYegpe kesâ heefjJe=òe keâer jÛevee keâjvee -

efoÙee nw - ∆ ABC

jÛevee keâjveer nw - ∆ ABC keâe heefjJe=òe

jÛevee kesâ ÛejCe -

YegpeeDeeW AB leLee BC kesâ uecye meceefÉYeepekeâ ›eâceMe: MN leLee
KL KeeRÛee~

uecye meceefÉYeepekeâ MN leLee KL Skeâ otmejs keâes O hej keâešles nQ~

O keâes kesâvõ ceeve keâj OB ef$epÙee ues keâj Skeâ Je=òe KeeRÛee~

Ùen Je=òe ef$eYegpe ABC kesâ leerveeW Meer<e& efyevogDeeW A, B leLee C mes
neskeâj peelee nw~ Dele: Ùen ∆ ABC keâe heefjJe=òe nw~

mhe°erkeâjCe - MN Yegpee AB keâe uecye meceefÉYeepekeâ nw leLee efyevog O uecyeeOe&keâ MN hej efmLele nw~ FmeefueS
OA = OB ~ Fmeer Øekeâej KL ef$eYegpe keâer Yegpee BC keâe uecye meceefÉYeepekeâ nw leLee efyevog O, KL hej efmLele nw~ Dele:

OB = OC

OA = OB = OC

Dele: O keâes kesâvõ ceevekeâj OA, OB Ùee OC ef$epÙee keâe Je=òe ef$eYegpe ABC kesâ Meer<eeX A, B leLee C mes neskeâj
peeÙesiee~ Dele: Ùen Je=òe ∆ ABC keâe heefjJe=òe nw~

efJeMes<e - Fmekesâ kesâvõ keâes heefjkesâvõ keânles nQ~

5. efkeâmeer Je=òe kesâ yeenj efkeâmeer efyevog mes Je=òe keâer mheMe& jsKeeÙeW KeeRÛevee -

efoÙee nw - O kesâvõ leLee OP ef$epÙee keâe Skeâ Je=òe Deewj Je=òe kesâ yeenj Skeâ efyevog R

jÛevee keâjveer nw - efyevog R mes Je=lle keâer mheMe& jsKeeDeeW keâer~

jÛevee kesâ ÛejCe - OR keâes efceueeÙee

OR keâe uecye meceefÉYeepeve efkeâÙee~ uecye
meceefÉYeepekeâ jsKee OR keâes efyevog M hej keâešleer
nw~

M keâes kesâvõ ceevekeâj MO ef$epÙee keâe Je=òe
KeeRÛee pees efoÙes ieÙes Je=òe keâes ›eâceMe: P leLee Q hej
keâešlee nw~

RP leLee RQ keâes efceueeÙee~

RP leLee RQ efoÙes ieÙes Je=òe hej efyevog R
mes KeeRÛeer ieÙeer mheMe& jsKeeÙeW nQ~

C

B A

L

M

O

K

N

O

P

Q

L

K

M
R
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mhe°erkeâjCe  - OP leLee OQ keâes efceueeÙee

∠ OPR Deæ&Je=òe OPR ceW leLee ∠ OQR Deæ&Je=òe OQR ceW efmLele nw~

Dele: ∠ OPR  leLee ∠ OQR = 90º

∴ RP leLee RQ efoÙes ieÙes Je=òe hej mheMe& jsKeeSB nQ~

6. oes Je=òeeW keâer GYeÙeefve‰ DevegmheMeea jsKeeÙeW KeeRÛevee~

efoÙee nw - r
1
 leLee r

2
 ef$epÙee kesâ oes Je=òe (r

1 
> r

2
) efpevekesâ kesâvõ ›eâceMe: B leLee A nw~ kesâvõeW kesâ yeerÛe keâer

otjer BA = d ~

M

A

N
L

K

Q

P

B

P'

Q'

jÛevee keâjveer nw - GheÙeg&òeâ oesveeW Je=òeeW keâer GYeÙeefve‰ DevegmheMeea jsKeeDeeW keâer~

jÛevee kesâ ÛejCe -

� jsKee Kbe[ BA = d mesceer. KeeRÛee~

� B keâes kesâvõ ceeve keâj r
1
 ef$epÙee keâe leLee A keâes kesâvõ ceevekeâj r

2
 ef$epÙee keâe Je=òe KeeRÛee~

� jsKeeKeC[ BA keâes JÙeeme ceevekeâj Je=òe KeeRÛee~

� B keâes kesâvõ ceevekeâj oesveeW Je=òe keâer ef$epÙeeDeeW kesâ Deblej (r
1
 - r

2
) ef$epÙee keâe Je=òe KeeRÛee pees BA keâes

JÙeeme ceeve keâj KeeRÛes ieÙes Je=òe keâes ›eâceMe: P leLee P' hej keâešlee nw~

� BP leLee BP' keâes yeÌ{eÙee pees yeÌ[s Je=òe mes ›eâceMe: Q leLee Q' hej efceuelee nw~

� Úesšs Je=òe kesâ kesâvõ A mes BP leLee BP' kesâ meceevlej jsKeeÙeW ›eâceMe: AM leLee AN KeeRÛeer pees Úesšs Je=òe
mes ›eâceMe: M leLee N hej efceueleer nQ~
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� QM leLee Q'N keâes efceueeÙee~ QM leLee Q'N efoÙes ieÙes oesveeW Je=òeeW keâer GYeÙeefve‰ DevegmheMeea jsKeeÙeW
nQ~

mhe°erkeâjCe -

PQ = r
1
 – (r

1 
– r

2
) = r

2 
= AM

PQ || AM (jÛevee mes)

∠ BPA = 90º (Deæ&Je=òe ceW efmLele keâesCe nQ)

∠ BPA · ∠ QPA = 90º

PQMA Skeâ DeeÙele ngDee

Dele: ∠ PQM = ∠ AMQ = 90º

QM    oesveeW Je=òeeW keâer GYeÙeefve‰ DevegmheMeea jsKee ngF&~

Fmeer Øekeâej Q'N Yeer oesveeW Je=òeeW keâer GYeÙeefve‰ DevegmheMeea jsKee nesieer~

efšhheCeer :  mecekeâesCe ∆ BPA mes AP² = BA² - BP²

( )2

21

2
rrBAAP −−=

( )2

21

2
rrd −−=

  AP = MQ

Dele: GYeÙeefve‰ DevegmheMeea keâer uecyeeF&

( )2

21

2
rrdMQ −−=

( ) ( )22
 vUrj dskvksa frzT; dh o`Rrksanksuksa nwjh chp dh ds dsUnzksa ds o`Rrksanksuksa −=

oes Je=òeeW keâer GYeÙeefve‰ efleÙe&keâ mheMeea jsKeeDeeW keâer jÛevee keâjvee~

%eele nw - r
1
 leLee r

2
 ef$epÙeeDeeW kesâ oes Je=òe efpevekesâ kesâvõ ›eâceMe: efyevog A leLee B hej efmLele nQ~ AB = d Deewj

r
1
 < r

2

jÛevee keâjveer nw - oesveeW Je=òeeW keâeR GYeÙeefve‰ efleÙe&keâ mheMeea jsKee~

jÛevee kesâ ÛejCe -

� jsKeeKeC[ AB KeeRÛee leLee efyevog A leLee B keâes kesâvõ ceevekeâj r
1 
leLee r

2
 ef$epÙeeDeeW kesâ oes Je=òeeW keâer jÛevee

efkeâÙee~

� (r
1
 + r

2 
) ef$epÙee keâe Skeâ Je=lle efyevog A keâes kesâvõ ceeve keâj KeeRÛee~
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A B

T'

Q

M

P

T

O

L

� AB keâes JÙeeme ceevekeâj Skeâ Je=òe keâer jÛevee efkeâÙee pees (r
1
 + r

2
) ef$epÙee kesâ Je=òe keâes ›eâceMe: P leLee

Q efyevogDeeW hej keâešlee nw~

� AP leLee AQ keâes efceueeÙee~

� AP leLee AQ ef$epÙee r
1
 kesâ Je=òe keâes ›eâceMe: T Deewj M hej keâešlee nw~

� efyevog B mes AP leLee AQ kesâ meceevlej jsKeeÙeW ›eâceMe: BT' leLee BL KeeRÛee pees r
2
 ef$epÙee kesâ Je=òe mes

›eâceMe: T'  Je L hej keâešlee nw~

� TT' leLee ML keâes efceueeÙee~ TT' leLee ML, r
1 
 leLee r

2
 ef$epÙee kesâ oesveeW Je=òeeW keâer GYeÙeefve‰ efleÙe&keâ

mheMeea jsKeeÙeW nQ~

mhe°erkeâjCe - PT = BT' = r
2
 (jÛevee mes)

PT || BT' (jÛevee mes)

∴ PT leLee BT' hejmhej yejeyej leLee meceevlej jsKeeÙeW nQ efpevekesâ Skeâ Deesj kesâ efmejeW keâes efceueeves Jeeueer
jsKeeÙeW PB leLee TT' nQ~

∴ PB leLee TT' Yeer Skeâ otmejs kesâ yejeyej Deewj meceevlej neWieer~ leLee PTT'B Skeâ meceevlej ÛelegYeg&pe nesiee~

  ∠ APB = 90º  (Deæ&Je=òe ceW efmLele keâesCe nQ)

∴ PTT'B Skeâ DeeÙele nesiee~

Dele: ∠ ATT' = ∠ BT'T = 90º
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∴ TT' oesveeW Je=òeeW keâer GYeÙeefve‰ efleÙe&keâ mheMeea jsKee nesieer~

Fmeer Øekeâej efmeæ keâj mekeâles nQ efkeâ ML Yeer oesveeW Je=òeeW keâer GYeÙeefve‰ efleÙe&keâ mheMeea jsKee nesieer~

efleÙe&keâ mheMeea jsKee keâer uecyeeF& Š mecekeâesCe ∆ APB mes

BP² = AB² – AP²

BP  ( )2

21

2
rrd +−=

BP = TT'

TT' = ( )2

21

2
rrd +−

TT' = ( ) ( ) oxZksxQy dk ; dskvksa dh frzT; o`Ùkksanksuka oxZjh dk chp dh nw ds dsUnzksa dso`Ùkksa −=

efJeMes<e -

1. Ùeefo oesveeW Je=òe Skeâ otmejs keâes keâešles nQ
lees Gvekeâer GYeÙeefve‰ DevegmheMeea jsKeeÙeW
neWiee r~ PQ leLee RS  GYeÙeefve‰
DevegmheMeea nw~ efkeâvleg GYeÙeefve‰ efleÙe&keâ
mheMeea mebYeJe veneR nQ~ (efÛe$e 1)

2. Ùeefo oes Je=òe Skeâ otmejs keâes mheMe& keâjles nQ lees
Gvekeâer GYeÙeefve‰ mheMeea jsKeeÙeW  RS leLee
PQ neWieer~ efÛe$e (2)

ÙeneB oes GYeÙeefve‰ mheMeea jsKeeÙeW PQ leLee RS nQ~
oesveeW GYeÙeefve‰ efleÙe&keâ mheefMe&ÙeeB Skeâ otmejs hej mebheeleer nes
keâj mheMe& jsKee KL nes peeleer nQ leLee oesveeW Je=òeeW keâes kesâJeue
Skeâ ner efyevog S hej mheMe& keâjleer nw~ (efÛe$e 2)

cetuÙeebkeâve

� 5 mesceer ef$epÙee keâe Skeâ meceyeeng ef$eYegpe yeveeFÙes leLee Fme ef$eYegpe keâe Devle: Je=òe KeeRefÛeÙes~ Fme Je=òe keâer
ef$epÙee %eele keâerefpeÙes leLee ieCevee Éeje Deheves Gòej keâeR peeBÛe Yeer keâerefpeÙes~

P

Q

BA

R

S

efÛe$e - 1

A

P

Q

B

S

R

S

K

L

efÛe$e - 2
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� 6 mesceer ef$epÙee keâe Skeâ Je=òe KeeRefÛeÙes~ Je=òe kesâ kesâvõ mes 8 mesceer keâer otjer hej efmLele efkeâmeer efyevog mes mheMe&
jsKeeÙeW KeeRefÛeS~ mheMe& jsKee keâer uecyeeF& veehe keâj %eele keâerefpeÙes leLee ieCevee Éeje Fmekeâer peeBÛe keâerefpeÙes~

� oes Je=òeeW kesâ kesâvõ Skeâ otmejs mes 10 mesceer keâer otjer hej nQ leLee Fvekeâer ef$epÙeeÙeW ›eâceMe: 2 mesceer leLee 3
mesceer nQ~ Fvekeâer GYeÙeefve‰ DevegmheMeea mheMeea jsKeeÙeW KeeRÛe keâj Fvekeâer uecyeeF& veeefheÙes leLee ieCevee Éeje
Fmekeâe heg°erkeâjCe keâerefpeÙes~

� oes Je=òe efpevekesâ kesâvõ Skeâ otmejs mes 8 mesceer otjer hej nQ, Je=òeeW keâer ef$epÙeeÙeW ›eâceMe: 2 mesceer leLee 3 mesceer
nQ~ Fve Je=òeeW keâer efleÙe&keâ DevegmheMeea jsKeeÙeW KeeRÛe keâj Fvekeâer uecyeeF& veeefheÙes leLee ieCevee Éeje Fmekeâer peeBÛe
keâerefpeÙes~

� ∆ ABC keâer jÛevee keâerefpeÙes efpemekeâer Yegpee BC = 6 mesceer leLee ∠ B = 60º leLee ∠ C = 70º

~ ∆ ABC keâe heefjJe=òe KeeRefÛeS~ Fmekeâer ef$epÙee veehe keâj efueefKeÙes~
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FkeâeF& 11   mejue jsKee

DeOÙeeÙe 27. efveoxMeebkeâ pÙeeefceefle

GösMÙe -

� oes De%eele jeefMeÙeeW Jeeuee jwefKekeâ meceerkeâjCe jsKee keâe mejue meceerkeâjCe neslee nw~

� De#eeW kesâ meceerkeâjCeeW keâe %eeve SJeb Gvekesâ meceevlej jsKeeDeeW kesâ meceerkeâjCeeW keâe %eeve~

� jsKeeDeeW keâe ØeJeCelee ™he, De#eeW kesâ Devle: KeC[ leLee uecye ™he keâe %eeve~

� jsKee kesâ JÙeehekeâ meceerkeâjCe keâes Gmekesâ efJeefYeVe mJe™heeW ceW yeoueves keâe %eeve~

� oer ieF& jsKee kesâ meceevlej SJeb uecyeJele jsKee kesâ meceerkeâjCe keâe %eeve

� oes jsKeeDeeW kesâ ØeefleÛÚsove efyevog SJeb Gvekesâ ceOÙe kesâ keâesCe keâe %eeve

� efkeâmeer efyevog mes jsKee keâer uecyeJeled otjer SJeb oes meceevlej jsKeeDeeW kesâ ceOÙe keâer otjer keâe %eeve~

efMe#eCe efyevog

���� jwefKekeâ meceerkeâjCe ner mejue jsKee keâe meceerkeâjCe neslee nw~

���� De#eeW SJeb Gvekesâ meceevlej jsKeeDeeW keâe meceerkeâjCe

���� jsKeeDeeW kesâ ØeJeCelee ™he, Devle:KeC[ ™he leLee uecye ™he kesâ meceerkeâjCe

���� mejue jsKee kesâ JÙeehekeâ meceerkeâjCe mes jsKee kesâ efJeefYeVe mJe™heeW keâes Øeehle keâjvee~

���� oer ieF& jsKee kesâ meceevlej SJeb uecyeJeled jsKee Øeehle keâjvee~

���� oes jsKeeDeeW kesâ ØeefleÛÚsove efyevog keâes Øeehle keâjvee SJeb ØeefleÛÚsove efyevog mes peeves Jeeueer jsKee keâe meceerkeâjCe
Øeehle keâjvee~

���� oes jsKeeDeeW kesâ ceOÙe kesâ keâesCe keâes Øeehle keâjvee

���� mejue jsKee mes efkeâmeer efyevog keâer otjer leLee oes meceevlej jsKeeDeeW kesâ ceOÙe keâer otjer Øeehle keâjvee~

oes De%eele jeefMeÙeeW xDeewj y Jeeues Skeâ mejue meceerkeâjCe mes x leLee y kesâ efveef§ele ceeve veneR %eele efkeâÙes pee mekeâles
nQ~ pewmes : meceerkeâjCe

2x - y = 4 ...... (1)
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kesâ Devevle nue nQ :

x = 0 x = 1 x = 2 x = -2

y = -4 y = -2 y = 0 y = -8 FlÙeeefo

DeLee&led efveoxMeebkeâ (0, -4), (1, -2), (2, 0), (-2, -8) ............

GheÙeg&òeâ meceerkeâjCe keâes mevleg° keâjles nQ~

GheÙeg &òeâ efveoxMeebkeâeW keâes efÛe$eevegmeej keâeleeaÙe meceleue
ceW Debefkeâle keâj efceueeves hej mejue jsKee l Øeehle nesleer nw~ Deye
jsKee l hej keâesF& efyevog Q ues leLee Gmekesâ efveoxMeebkeâ keâeleeaÙe
meceleue hej %eele keâjW, lees Jes meceerkeâjCe (1) keâes mevleg°
keâjles nQ, ÙeneB  Q · (6, 8) leye,

2 ² 6 – 8 · 4~ hegve: keâeleeaÙe meceleue hej keâesF&
DevÙe efyevog P · (–5, 6) pees efkeâ jsKee l hej efmLele veneR nw~
Ùen meceerkeâjCe (1) keâes mevleg° veneR keâjles nQ~ DeLee&led

2 ² (–5) – 6 ≠ 4

meceerkeâjCe y = 4 keâe «eeheâ (keâeleeaÙe leue) hej ØeoMe&ve :

meceer y = 4 keâes 0  x + y = 4 Éeje ØeoefMe&le efkeâÙee pee mekeâlee nw~
Fmekesâ Devevle nue neWies : -

x = 1 x = -5 x = 4 x = -8

y = 4 , y = 4   , y = 4   , y = 4   FlÙeeefo

Dele:  meceer. y = 4 keâe keâeleeaÙe meceleue hej efve™heCe
efÛe$eevegmeej nesiee

GheÙeg&òeâ heefjCeeceeW mes Ùen efmeæ neslee nw efkeâ meceerkeâjCe
(1) efveoxMeebkeâ pÙeeefceefle ceW Skeâ mejue jsKee keâes ØeoefMe&le keâjlee
nw~

Dele: oes De%eele jeefMeÙeeW Jeeuee jwefKekeâ meceerkeâjCe
mejue jsKee keâe meceerkeâjCe neslee nw~

XX'

Y

Y'

O

l

XX'

Y

Y'

O

Q
P

l

(2,0)

Q=(6,8)
P=(-5,6)

(0,-4)

(1,-2)

(-2,-8)
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De#eeW kesâ meceevlej mejue jsKee keâe meceerkeâjCe

ceevee jsKee l  y -De#e kesâ meceevlej nw leLee x -De#e keâes efyevog A
hej keâešleer nw leLee OA = a~ ceevee jsKee l hej keâesF& DevÙe efyevog P nw
lees Gmekesâ efveoxMeebkeâ (a, y) Øekeâej kesâ neWies~

efyevog P keâe Yegpe (abscissa) meowJe a nw~ Dele:

x  =  a ...... (1)

Ùen jsKee l kesâ ØelÙeskeâ efyevog kesâ efueÙes melÙe nw~ Dele: meceerkeâjCe
(1) y-De#e kesâ meceevlej jsKee keâes efve™efhele keâjlee nw~

Fmeer Øekeâej x-De#e kesâ meceevlej jsKee keâe meceerkeâjCe

y = b ........ (2)

  nw~

meceer (1) mes Øekeâš neslee nw efkeâ y -De#e kesâ meceevlej jsKee ceW Ûej
y veneR neslee~ Fmeer Øekeâej meceer (2) ØeoefMe&le keâjleer nw efkeâ x-De#e kesâ
meceevlej jsKee ceW Ûej x veneR neslee~

meceer. (1) ceW Ùeefo a = 0 lees x = 0 nesiee, Fmeer Øekeâej

meceer. (2) ceW Ùeefo b = 0 lees y = 0 nesiee~ Dele:

x-De#e keâe meceerkeâCe y · 0

leLee y -De#e keâe meceerkeâjCe x · 0 nw~

mejue jsKee keâe meceerkeâjCe efpemekeâe y -De#e hej Deble:KeC[ leLee x-De#e mes PegkeâeJe %eele nes

ceeve ueerefpeS jsKee keâe y -De#e hej Deble:KeC[ c leLee x-De#e mes PegkeâeJe θ nw~ mejue jsKee l hej keâesF& efyevog p
(x, y) efueÙee~

efÛe$eevegmeej 
BL

PL
=θtan  

x

cy −
=

cxy +=⇒ θtan

cmxy +=⇒

(peneB tan θ = m)

m keâes jsKee l keâer ØeJeCelee keânles nQ~ Ùeefo c =

aO

P(a, y)

A

y

x

X

Y

O

l

b
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0, leye meceerkeâjCe y = mx yeve peeSiee~ Dele: cetue efyevog mes peeves Jeeueer jsKee, efpemekeâer ØeJeCelee m nes, keâe
meceerkeâjCe y = mx neslee nw~

mejue jsKee keâer ØeJeCelee Ùeefo Oeveelcekeâ nw lees jsKee keâe Oeve x-De#e mes PegkeâeJe vÙetvekeâesCe leLee Ùeefo ØeJeCelee
$e+Ceelcekeâ nw lees jsKee keâe x-De#e mes PegkeâeJe DeefOekeâ keâesCe (900 mes DeefOekeâ leLee 1800 mes keâce) nesiee~ Dele: mejue
jsKee keâe Oeve x-De#e mes PegkeâeJe 00 mes 1800 kesâ ceOÙe neslee nw~

mejue jsKee keâe meceerkeâjCe pees x-De#e mes Deble: KeC[ a leLee y -De#e mes Devle: KeC[ b keâešleer nw~

jsKee l  x-De#e hej a leLee y-De#e hej b keâe
Devle:KeC[ keâešleer nw~ jsKee hej keâesF& efyevog P (x, y) nw~
efÛe$eevegmeej OA = a, OB = b leLee MA = a-x

mece™he ∆ PMA leLee ∆ BOA ceW

BO

PM

OA

MA
=

b

y

a

xa
=

−
⇒

1=+⇒
b

y

a

x

Ùen DeYeer° meceerkeâjCe nw~

Fme meceerkeâjCe keâes Fme Øekeâej Yeer Øeehle efkeâÙee pee
mekeâlee nw~

∆ BOA = ∆ BOP + ∆ POA

yaxbba ××+××=××⇒
2

1

2

1

2

1

b

y

a

x
+=⇒ 1
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mejue jsKee keâe meceerkeâjCe peye Gme hej cetue efyevog mes [eues ieÙes uecye keâer ceehe SJeb uecye keâe x-De#e mes PegkeâeJe
%eele nes~

ceevee jsKee l hej cetue efyevog mes [eues ieÙes uecye keâer
ceehe p leLee uecye keâe x-De#e mes PegkeâeJe α nw~

 jsKee l hej keâesF& efyevog P nw, efpemekesâ efveoxMeebkeâ (x,

y) nQ~ efyevog P mes x- De#e hej uecye PL leLee efyevog L
mes OM hej uecye LN SJeb efyevog P mes LN hej uecye
PQ [euee

OM = ON + NM

p = x cos α + QP

p = x cos α + y sin α

 x cos α + y sin α = p

 mejue jsKee keâe DeYeer° meceerkeâjCe nw~

oes efyevogDeeW mes peeves Jeeueer jsKee keâe meceerkeâjCe

efoÙes ieÙes efyevog Q (x
1
, y

1
) leLee R (x

2
, y

2
)  nQ~ ceevee Fve efyevogDeeW mes jsKee l iegpejleer nw~ jsKee l hej efyevog

P (x, y) efueÙee~ efyevog P mes x - De#e hej uecye PT leLee efyevog Q Deewj R mes x -De#e hej ›eâceMe: uecye RS Deewj
RL [euee~ efyevog Q mes PT hej uecye QM leLee RL hej uecye QN [euee~

∆ PQM leLee ∆ RQN mece™he ef$eYegpe nQ~ Dele:

QN

QM

RN

PM
=

12

1

12

1

xx

xx

yy

yy

−
−

=
−
−

⇒

( )1

12

12
1 xx

xx

yy
yy −

−
−

=−⇒

Ùen DeYeer° meceerkeâjCe nw~

Ùeefo jsKee l keâe x-De#e mes PegkeâeJe θ nes lees

m
xx

yy

QN

RN
=

−
−

==
12

12tanθ
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12

12

xx

yy

−
−

keâes m GheÙeg&òeâ meceerkeâjCe ceW mes efJemLeeefhele keâjves hej

y – y
1
 = m (x - x

1
)

Ùen Skeâ efyevog (x
1
, y

1
) mes peeves Jeeueer Ssmeer jsKee keâe meceerkeâjCe nw, efpemekeâer ØeJeCelee m nw~

GheÙeg&òeâ mejue jsKee kesâ efJeefYeVe mJe™heeW mes Ùen mhe° nw efkeâ mejue jsKee keâe JÙeehekeâ meceerkeâjCe oes Ûej jeefMeÙeeW
keâe Skeâ IeeleerÙe meceerkeâjCe Ax + By + C = 0 nw peneB A, B, C Ssmeer DeÛej JeemleefJekeâ mebKÙeeSB nQ (pees meeceevÙele:
meYeer MetvÙe veneR nw)~

hegve§e Ùeefo efkeâvneR leerve efyevogDeeW mes yeves ef$eYegpe keâe #es$eheâue MetvÙe Deelee nes lees Fmekeâe leelheÙe& nw efkeâ Jes leerveeW
efyevog Skeâ jsKee hej efmLele nQ~ Fmekeâe DevegØeÙeesie keâjkesâ %eele efkeâÙee pee mekeâlee nw efkeâ keâesF& leerve efyevog mebjsKe nQ DeLeJee
veneR~

mejue jsKee kesâ JÙeehekeâ meceerkeâjCe keâe GheÙeg&òeâ JeefCe&le mejue jsKee kesâ efJeefYeVe ™heeW ceW heefjJele&ve

1. meceer. Ax + By + C = 0 ceW Ùeefo A = 0  lees
meceer. keâe mJe™he nesiee :

By + C = 0

B

C
y −=⇒

pees efkeâ x-De#e kesâ meceevlej mejue jsKee keâe meceer. nw~

2. meceer. Ax + By + C = 0 ceW Ùeefo B = 0 lees
meceer. keâe mJe™he nesiee :

Ax + C = 0

A

C
x −=⇒

pees efkeâ y-De#e kesâ meceevlej mejue jsKee keâe meceer. nw~
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3. meceer. Ax + By + C = 0 ceW

Ùeefo B ≠ 0

lees  
B

C
x

B

A
y −−=

Ùen y = mx + c kesâ mJe™he keâer nw~

peneB  
B

A
m −=

leLee y-De#e mes keâšeJe ·
B

C
−

OÙeeve osves ÙeesiÙe

mejue jsKee x-De#e keâes efpeme efyevog hej keâešleer nQ Gmemes oeefnveer
Deesj Oeve efoMee leLee yeeÙeeR Deesj $e+Ceelcekeâ efoMee (-ve) ceeveer peeleer
nw~ jsKee keâe x-De#e mes keâesCe Oeveelcekeâ efoMee mes jsKee keâer Deesj
JeeceeJele& (anti clock wise) efoMee ceW veehee peelee nw~

4. meceer. Ax + By + C = 0 Ùeefo C ≠ 0

CByAx −=+⇒

1=
−

+
−

⇒ y
C

B
x

C

A

1=
−

+
−

⇒

B

C

y

A

C

x

Ùen
 [k.M vUr% dVk ijv{k [k.M vUr% dVk ijv{k −

+
− y

y

x

x
 · 1

DeLee&led 1=+
b

y

a

x
 kesâ mJe™he keâer nw~

peneB x-De#e hej keâše Devle:KeC[ · 
A

C−
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leLee y-De#e hej keâše Devle:KeC[ · 
B

C−
 nw~

mejue jsKee kesâ JÙeehekeâ meceerkeâjCe ceW y = 0 jKeves hej jsKee keâe x-De#e hej Devle:KeC[ leLee x=0 jKeves hej
jsKee keâe y-De#e hej Devle:KeC[ %eele nes peelee nw~

jsKee keâe JÙeehekeâ meceerkeâjCe

Ax + By + C = 0 ......... (1)

leLee jsKee keâe uecye ™he meceerkeâjCe

x cos α + y sin α = p .......... (2)

nww~ Deye Ùeefo meceer. (1) leLee meceer. (2) Skeâ ner jsKee keâes ØeoefMe&le keâjs lees

C

p

BA

−
==

αα sincos

2222

22 1sincossincos

BABABAC

p

+
=

+

+
=

−
=

−
=⇒

αααα

2222
sin,cos

BA

B

BA

A

+

−
=

+

−
=⇒ αα   leLee 22 BA

C
p

+
=

Dele: JÙeehekeâ meceer. (1) keâes uecye ™he ceW heefjJele&ve kesâ efueÙes mechetCe& meceer. keâes 22 BA +  mes Yeeie efoÙee

peelee nw leLee DeÛej jeefMe (meceer. (2) kesâ mJe™he ceW), pees efkeâ jsKee hej cetue efyevog mes uecye nw meowJe Oeveelcekeâ nesiee~
Ùeefo uecye $e+Ceelcekeâ nw lees meceer. keâes $e+Ce mes iegCee keâjkesâ uecye keâes Oeveelcekeâ efkeâÙee peelee nw~ Fmes efvecveebefkeâle GoenjCeeW
SJeb Gvekesâ efÛe$eebkeâve Éeje mhe° efkeâÙee ieÙee nw~

GoenjCe (De) jsKee 0123 =−+ yx keâes uecye ™he ceW heefjJeefle&le keâjes leLee uecye keâe x-De#e mes PegkeâeJe SJeb

uecyeeF& %eele keâjes~

nue -
2

12

2

1

2

3
=+ y

x

630sinº30cos 0 =+⇒ yx

Dele: uecye keâe x-De#e mes PegkeâeJe · 300

leLee uecye keâer uecyeeF& · 6 FkeâeF&

Yeeie - 2
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GoenjCe (ye) jsKee 0123 =+− yx hej cetue efyevog mes [eues ieÙes uecye keâer uecyeeF& SJeb Gmekeâe x-De#e mes PegkeâeJe

%eele keâjes~

nue -
2

12

2

1

2

3
−=− y

x

6
2

1

2

3
=+− yx

6
2

1

2

3
=







+







− yx

x cos 150º + y sin 150º  = 6

Dele: uecye keâe x-De#e mes PegkeâeJe · 1500

 leLee uecye keâer uecyeeF& · 6 FkeâeF&

GoenjCe (me) jsKee 0123 =++ yx  hej cetue efyevog mes [eues ieÙes uecye keâer uecyeeF& SJeb uecye keâe x-De#e mes

PegkeâeJe %eele keâjes~

nue -
2

12

2

1

2

3
−=+ yx

2

12

2

1

2

3
=−− yx

6
2

1

2

3
=







−+







− yx

x cos 210º + y sin 210º  = 6

Dele:  uecye keâe x-De#e mes PegkeâeJe · 2100

leLee uecye keâer uecyeeF& · 6

Yeeie - 2
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GoenjCe (o) jsKee 0123 =−− yx hej cetue efyevog mes [eues ieÙes uecye keâer uecyeeF& SJeb Gmekeâe x-De#e mes

PegkeâeJe %eele keâjes~

nue - 6
2

1

2

3
=− yx

6
2

1
sin

2

3
=







−+







yx

x cos (-30º) + y sin (-30º)  = 6

Dele: uecye keâe x-De#e mes PegkeâeJe · –300 Ùee 3300

leLee uecye keâer uecyeeF& · 6 FkeâeF&

GoenjCe 2 - Gme mejue jsKee keâe meceerkeâjCe %eele keâjes efpemekeâer ØeJeCelee 3  leLee y-De#e mes keâšeJe 
3

4
−  nw~

Fme meceerkeâjCe mes %eele keâjes -

De. jsKee keâe x-De#e mes PegkeâeJe

ye. x-De#e hej Devle: KeC[

me. jsKee hej cetue efyevog mes [eues ieÙes uecye keâer ceehe SJeb uecye keâe x-De#e mes PegkeâeJe %eele keâerefpeÙes~

nue - jsKee keâe meceerkeâjCe :

3

4
3 −= xy ............... (1)

3

4
3 =−⇒ yx ............ (2)

De. jsKee keâe x-De#e mes PegkeâeJe 3tan
1−= (y =mx + c mes leguevee keâjves hej)

= 60º

ye.
3

4
3

4

3

4

3

4

3
=−

yx

(meceer. keâes 1=+
b

y

a

x
kesâ mJe™he ceW Øeehle efkeâÙee)

1

3

4

33

4
=−⇒

yx

Yeeie - 2
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Dele: x-De#e hej Devle: KeC[ · 
33

4
FkeâeF&

me. meceer. 4333 =− yx

36

4

927

3

927

33
=

+
−

+
⇒

yx
( 22

BA + mes Yeeie osves hej)

6

4

6

3

6

33
=−⇒

yx

3

2

2

1

2

3
=−⇒ yx

( ) ( )
3

2
30sin30cos

00 =−+−⇒ yx

Dele: uecye keâe x-De#e mes PegkeâeJe · – 300 Ùee 3300

leLee uecye keâer ceehe · 
3

2
FkeâeF&

GoenjCe 3- efyevog (4, -3) leLee (-1, 2) mes peeves Jeeueer jsKee keâe De#e mes PegkeâeJe %eele keâjes~

nue - jsKee keâer ØeJeCelee ·
41

32

−−
+

· 1
5

5
−=

−

· tan 135º

Dele: jsKee keâe x-De#e mes PegkeâeJe · 1350

GoenjCe 4 -  efkeâmeer jsKee keâe x-De#e leLee y-De#e kesâ ceOÙe keâ#e
Devle:KeC[ efyevog (-2, 4) Éeje 3 : 1 kesâ Devegheele
ceW efJeYeeefpele neslee nw~ Fme jsKee leLee efveoxMee#eeW mes efIejs
ef$eYegpe keâe #es$eheâue %eele keâjes~

nue - ceevee jsKee Éeje x-De#e hej keâše Devle: KeC[ · a

jsKee Éeje y-De#e hej keâše Devle: KeC[ · b

31

301
2

+
×+×

=−
a

Yeeie - 2
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8
4

2 −=⇒=−⇒ a
a

leLee
3

16

4

3
4 =⇒= b

b

DeYeer° ef$eYegpe keâe #es$eheâue · 
3

64

3

16
8

2

1
=×× Jeie&  FkeâeF&

mejue jsKee kesâ meceevlej jsKee

oes jsKeeÙeW meceevlej neWieer Ùeefo Gvekesâ De#eeW mes PegkeâeJe yejeyej neW DeLee&led Gvekeâer ØeJeCelee meceeve nes~ ÙeneB l
1
 leLee

l
2
 oes meceevlej jsKeeSB nQ efpevekesâ meceerkeâjCe Fme Øekeâej nQ:

l
1
  : a

1 
x + b

1 
y + c

1
 = 0 ........ (1)

l
2
  : a

2 
x + b

2 
y + c

2
 = 0 ........ (2)

l
1
 k eâ e r ØeJ eCel e e 








−

1

1

b

a
l eL e e l

2
 k eâ e r ØeJeCele e









−

2

2

b

a
Deeheme ceW yejeyej nQ~ DeLee&led

2

2

1

1

b

a

b

a
−=

−

DeLee&led
2

1

2

1

b

b

a

a
=

ceeve ueerefpeS  k
b

b

a

a
==

2

1

2

1

k

a
a 1

2
=⇒  leLee 

k

b
b 1

2
=  Ùes ceeve meceer. (2) ceW jKeves hej,

0:
2

11

2
=++ C

k

yb

k

xa
l

0:
2112

=++⇒ kCybxal

0:
112

=++⇒ λybxal ....... (3)
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(peneB λ · C
2
k DeÛej jeefMe nw)

λ kesâ efJeefYeVe ceeveeW kesâ efueS meceer. (3) jsKee (1) kesâ meceevlej jsKee keâe meceerkeâjCe nw~

mejue jsKee kesâ uecyeJele jsKee

l
1 
 leLee l

2 
 jsKeeSB Skeâ otmejs hej uecyeJele nQ~ ceeve ueerefpeS Fvekesâ meceerkeâjCe Fme Øekeâej nQ :

l
1 
 : y = m

1
x + c

1

l
2
 : y = m

2
x + c

2

efÛe$eevegmeej

θ
2 
= 90º + θ1

⇒ tanθ2 = tan (90º + θ1)

⇒ tanθ2 = – Cot θ1

1
tan

1

θ
−=

1

2

1

m
m −=⇒

1
21

−=⇒ mm

Ùeefo uecye jsKeeDeeW kesâ meceerkeâjCe a
1
x + b

1
y + c

1
 = 0 .......... (1)

 leLee a
2
x + b

2
y + c

2
 = 0 .......... (2)

neW lees

2

2

2

1

1

1
,

b

a
m

b

a
m

−
=

−
=

Fme Øekeâej 1
2

2

1

1 =







−








−

b

a

b

a

DeLee&led a
1
a

2 
+ b

1
b

2
  =  0

k
a

b

b

a
=−=

1

2

1

2

a
2
 = kb

1
, b

2
 = -ka

1

Yeeie - 2
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Fme Øekeâej jsKee (2) keâe meceerkeâjCe

kb
1
x - ka

1
y + c

2
 = 0

DeLee&led b
1
x - a

1
y + λ = 0 nes peeSiee~ (peneB λ=

k

c
2 )

Dele: efkeâmeer oer ieF& jsKee keâer uecyeJele jsKee keâe meceer. oer ieF& jsKee kesâ x leLee y kesâ iegCeebkeâeW keâes Deeheme ceW
yeouekeâj leLee GveceW mes efkeâmeer Skeâ keâe efÛevn yeouekeâj leLee efkeâmeer DevÙe DeÛej jeefMe keâes jKeves hej Øeehle nes peelee nw~

GoenjCe : mejue jsKee 3x + 4y + 5 = 0 keâer meceevlej leLee uecye jsKeeSB %eele keâerefpeS pees efyevog (4, -5) mes
iegpejleer nQ~

nue : 3x + 4y + 5 = 0 kesâ meceevlej jsKee keâe

m e c e e r.  3x + 4y + λ = 0  ......... (1) nw~

meceer. (1) ceW (4, -5) jKeves hej

3 × 4 + 4 × (-5) + λ = 0

⇒ λ = 8

Ùen ceeve meceer. (1) ceW jKeves hej

3x + 4y + 8 = 0, Ùen mecee. jsKee keâe meceer. nw~

oer ieF& jsKee kesâ uecyeJele jsKee keâe meceer.

4x – 3y + λ 1 = 0 ................. 2 nw

meceer. (2) ceW (4,-5) jKeves hej

4 × 4 – 3 (–5) + λ' = 0

λ' = – 31  Ùen ceeve meceer. (2) ceW jKeves hej

4x – 3y – 31 = 0  Ùen DeYeer° uecye jsKee keâe meceer. nw~

oes mejue jsKeeDeeW keâe ØeefleÛÚso efyevog

ceevee oes mejue jsKeeSB l
1
 leLee l

2
 Skeâ otmejs keâes (x

1
, y

1
) hej keâešleer

nQ~

l
1
 : a

1
x + b

1
y + c

1
 = 0 ............ (1)

l
2
 : a

2
x + b

2
y + c

2
 = 0 ............. (2)

l
1
 leLee l

2
 ceW (x

1
, y

1
) jKeves hej

a
1
x

1
 + b

1
y

1
 + c

1
 = 0 ............ (3)
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a
2
x

1
 + b

2
y

1
 + c

2
 = 0 ............. (4)

Dele:
21212112

1

1221

1 1

abbacaca

y

cbcb

x

−
=

−
=

−

2121

2112

1

2121

1221

1
,

abba

caca
y

abba

cbcb
x

−
−

=
−
−

=⇒

oes mejue jsKeeDeeW kesâ ØeefleÛÚso efyevog keâes Ùegiehele meceerkeâjCeeW keâes nue keâjves keâer efJeefOe mes nue keâjkesâ Øeehle keâjvee
DeefOekeâ GheÙegòeâ nesiee~

oes mejue jsKeeDeeW kesâ ØeefleÛÚso efyevog mes neskeâj peeves Jeeueer jsKeeDeeW keâe meceerkeâjCe

ceevee l
1
 : a

1
x + b

1
y + c

1
 = 0 ............ (1)

leLee l
2
 : a

2
x + b

2
y + c

2
 = 0 ............. (2)

oesveeW jsKeeSB Skeâ otmejs keâes (x
l 
, y

1
 ) hej keâešleer nQ~ Dele: (x

l 
, y

1
 ) oesveeW jsKeeDeeW keâes mevleg° keâjsiee~

hegve: (a
1
x + b

1
 y + c

1
) + λ (a

2
x

+ b
2
 y + c

2
) = 0 ........ (3)

Skeâ IeeleerÙe meceerkeâjCe nw~

Dele: Ùen Skeâ mejue jsKee keâes efve™efhele
keâjleer nw~ efyevog (x

1
, y

1
) keâes meceer. (3) kesâ yeeÙeW

he#e ceW jKeves hej -

(a
1
x + b

1
 y + c

1
) + λ (a

2
x + b

2

y + c
2
) = 0

· oeÙeeB he#e

Dele: meceer. (3) Ssmeer meYeer jsKeeDeeW kesâ mecetn keâes JÙeòeâ keâjlee nw pees jsKeeDeeW 1 leLee 2 kesâ ØeefleÛÚso efyevog mes
neskeâj peeleer nw~ λ kesâ efJeefYeVe ceeve efYeVe-efYeVe jsKeeDeeW keâes ØeoefMe&le keâjWies~ λ keâe ceeve ØeMve ceW efoÙes ieÙes ØeefleyevOe mes
%eele efkeâÙee peelee nw~

GoenjCe - Gme jsKee keâe meceerkeâjCe %eele keâjes pees jsKeeDeeW 2x – 3y + 4 = 0, 3x + 4y - 5 = 0  kesâ ØeefleÛÚso
efyevog mes iegpejleer nw leLee jsKee 6x – 7 y + 8 = 0 hej uecye nw~

(x , y )1 1

XX'

Y

Y'

l2

l1

(a 1
x+b 1

y+c 1
)+

λ(a 2
x+b 2

y+c 2
)=

0

Yeeie - 2
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nue - 2x – 3y + 4 = 0 .......... (1)

3x + 4y - 5 = 0 ......... (2)
6x – 7 y + 8 = 0 ........... (3)

jsKee (1) leLee jsKee (2) kesâ ØeefleÛÚso efyevog mes peeves Jeeueer jsKee keâe meceerkeâjCe
2x – 3y + 4 +λ (3x + 4y - 5) = 0

(2 + 3λ)x + (4λ – 3)y + 4 – 5λ = 0 ........... (4)

Ùen jsKee oer ieF& jsKee (3) hej uecyeJeled nw~ Dele: Gvekeâer ØeJeCeleeDeeW keâe iegCeveheâue -1 nesiee~

1
34

32

7

6
−=









−
+

−×
λ

λ

( ) ( ) 0347326 =−−+⇒ λλ

10

33
=⇒ λ ,

Fme ceeve keâes meceer. (4) ceW jKeves hej,

0
10

33
543

10

33
43

10

33
2 =×−+







 −×+






 ×+ yx

0125102119 =−+ yx

Ùen DeYeer° meceerkeâjCe nw~

oes mejue jsKeeDeeW kesâ yeerÛe keâe keâesCe

ceevee oes mejue jsKeeDeeW l
1
 keâe x-De#e mes PegkeâeJe θ leLee l

2
 keâe x-De#e mes PegkeâeJe θ2 nw~ Fme Øekeâej l1

 keâer
ØeJeCelee tan θ1 = m

1
 Deewj l

2
 keâer ØeJeCelee tan θ2 = m

2

nesieer~

Fve jsKeeDeeW kesâ ceOÙe kesâ keâesCe α leLee β nQ efpeveceW mes Skeâ
keâesCe vÙetve keâesCe leLee otmeje DeefOekeâ keâesCe nesiee (Ùeefo jsKeeSB Skeâ
otmejs hej uecye veneR nQ, Ssmeer oMee ceW α leLee β oesveeW mecekeâesCe neWies)
leLee

α + β = 180º

⇒ β = 180º − α

⇒ tan β = tan (180º – α) = – tan α ..... (1)  

efÛe$eevegmeej θ1 = α + θ2

⇒  α = θ1 − θ2

θ2
θ1

Y

X
O

l1 l2

X'

Y'

β

α

Yeeie - 2
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( )
21

tantan θθα −=⇒

21

21

tantan1

tantan
tan

θθ
θθ

α
+

−
=⇒

21

21

1
tan

mm

mm

+
−

=⇒ α

21

21

1
tan

mm

mm

+
−

−=⇒ β

meeceevÙele: oes jsKeeDeeW kesâ ceOÙe kesâ keâesCe mes leelheÙe& vÙetvekeâesCe mes neslee nw~
 Dele:

21

21

1
tan

mm

mm

+
−

=α  keâe ØeÙeesie efkeâÙee peelee nw~

Dele: jsKeeDeeW
 y = m

1 
x + c

1
 leLee

 y = m
2 
x + c

2
 kesâ yeerÛe kesâ keâesCe  α keâe mechetCe& met$e










+
−

±= −

21

211

1
tan

mm

mm
α neslee nw~

mejue jsKee hej efkeâmeer efyevog mes [eues ieÙes uecye keâer uecyeeF&

jsKee l
1
 keâe uecye ™he meceerkeâjCe :

l
1 
: x cos α + y sin α = p

ceevee efyevog A(x
1 
, y

1 
) mes jsKee l

1
 keâer otjer d nw~ efyevog (x

1
,

y
1
) mes peeves Jeeueer jsKee l

1
 kesâ meceevlej jsKee l

2
 KeerÛeeR~

l
2 
: x cos α + y sin α = p + d

efyevog (x
1
 , y

1 
) jsKee l

2
 hej efmLele nw

Dele: l
2 
: x

1
 cos α + y

1
 sin α = p + d

⇒ d
 
= x

1
 cos α + y

1
 sin α – p  ...... (1)

Ùeefo efyevog A leLee cetue efyevog jsKee l
1
 kesâ Skeâ ner Deesj efmLele nQ lees

l
1 
: x cos α + y sin α = p

Y

X
O

l2

p d

l1

A (x , y )1 2 

X'

Y'
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l
2 
: x cos α + y sin α = p – d

efyevog (x
1
 , y

1 
) jsKee l

2
 hej efmLele nw

Dele: l
2 
: x

1
 cos α + y

1
 sin α = p – d

⇒ d
 
= p – x

1
 cos α + y

1
 sin α  ...... (2)

Dele:  efkeâmeer jsKee x cos α + y sin α = p hej yee¢e efyevog
(x

1
, y

1 
 ) mes [eues ieÙes uecye (d) keâer uecyeeF& keâe met$e

d
 
= ± [p –( x

1
 cos α + y

1
 sin α ) ]

d
 
= ± ( x

1
 cos α + y

1
 sin α – p )

hegve:  ceevee jsKee l
1
  keâe JÙeehekeâ meceerkeâjCe ax + by +c = 0 nw

lees Fmes uecye ™he ceW heefjJeefle&le keâjves hej:

0:
2222221

=
+

+
+

+
+ ba

c
y

ba

b
x

ba

a
l

( 0sincos:
1

=++ pyxl αα )

Fme jsKee l
1
 hej efyevog (x

1 
,y

1 
)mes [eues ieÙes uecye d keâe ceehe :

22

11

ba

cbyax
d

+

++
±=

cetue efyevog mes jsKee hej [eues ieÙes uecye keâer ceehe

22 ba

c
d

+
= neslee nw

GoenjCe - efyevog (–3, –4) mes jsKee 12 (x ± 6) · 5 (y –2) hej [eues ieÙes uecye keâer ceehe %eele keâjes~

nue - oer ieF& jsKee 12x – 5y + 82 = 0 ........... (1)

efyevog (–3, –4) mes jsKee (1) hej [eues ieÙes uecye keâer ceehe

( ) ( )
22 512

8245312

+

+−−−
=

13

822036 ++−
=

13

1
5

13

66
==  FkeâeF& (uecye meowJe Oeveelcekeâ nesiee)

Y

X
O

l2

p

d

l1

A 
(x , y )1 2 

Y'

X'
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oes meceevlej jsKeeDeeW kesâ ceOÙe otjer %eele keâjvee

efkeâvneR oes meceevlej jsKeeDeeW kesâ ceOÙe keâer otjer %eele keâjves keâe
Deemeeve lejerkeâe Ùen nw efkeâ efkeâmeer Skeâ mejue jsKee x-De#e DeLeJee
y-De#e mes keâševe efyevog kesâ efveoxMeebkeâ %eele keâj uesles nQ~

Fme %eele efveoxMeebkeâ mes otmejer jsKee hej uecyeJele otjer GheÙeg&òeâ
JeefCe&le met$e mes %eele keâer pee mekeâleer nw~

GoenjCe - meceevlej jsKeeDeeW 15x + 8y - 34 = 0 Deewj

15x + 8y + 31 = 0 kesâ yeerÛe keâer otjer %eele
keâerefpeS~

nue - jsKee 15x + 8y + 31 = 0 ceW  x = 0 jKeves hej

 15 × 0 + 8 y + 31 = 0

8

31
−=⇒ y

DeLee&led jsKee y-De#e keâes 






 −
8

31
,0 hej keâešleer nw~ Fme efyevog mes oer ieF& jsKee 15x + 8y - 34 = 0

keâer otjer (p) nesieer~

22 815

34
8

31
8015

+

−






−×+×
=p

17

65−
=

Dele: oesveeW meceevlej jsKeeDeeW kesâ yeerÛe keâer otjer · 
17

65
 FkeâeF&

cetuÙeebkeâve

� Gve mejue jsKeeDeeW kesâ  meceerkeâjCe Øeehle keâerefpeS pees efyevog (3, -4) mes iegpejleer nQ leLee ›eâceMe: x-De#e
kesâ meceevlej SJeb uecyeJele nQ~ (y + 4 =0, x = 3 )

Y

X
O

l2

d

l1

 
(x , y )1 2 

Y'

X'
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� Gme mejue jsKee keâe meceerkeâjCe %eele keâerefpeS pees De#eeW mes meceeve keâesCe yeveeleer nw leLee y-De#e hej 
5

3
−

keâe Devle: KeC[ keâešleer nw~ (
5

3
−= xy  Ùee 355 =− yx  )

� Gme jsKee keâe meceerkeâjCe %eele keâjes efpemekeâe De#eeW kesâ ceOÙe keâe Yeeie efyevog (–4, 3)hej 5 : 3 kesâ
Devegheele ceW efJeYeeefpele neslee nw~
(20 y – 9x = 96)

� efyevogDeeW (1, 3) leLee (2, 7) mes iegpejves Jeeueer jsKee kesâ uecyeJele Gme jsKee keâe meceerkeâjCe %eele keâjes
pees efyevog (-4, -3) mes iegpejleer nw~       (x + 4y + 16 = 0)

� efyevog (-3, -4) mes jsKee 12(x + 6) · 5 (y –2) keâer uecyeJeled otjer %eele keâerefpeS~

(
13

66
 FkeâeF&)

� mejue jsKeeDeeW 2x - 3y + 5 = 0 leLee 7x + 4y = 3 kesâ ØeefleÛÚso efyevog %eele keâerefpeS~








−
29

41
,

29

11

� jsKeeDeeW 5x - 2y + 14 = 0 leLee 2y = 8 - 7x kesâ ØeefleÛÚso efyevog SJeb efyevog (2, –6)mes iegpejves
Jeeueer jsKee keâe meceerkeâjCe %eele keâerefpeS~ (47x + 10 y = 34)

� jsKeeDeeW x - 4y = 3 leLee 6x - y = 11 kesâ ceOÙe keâe keâesCe %eele keâerefpeS~ 






 −

10

23
tan 1

� meceevlej jsKeeDeeW 4x + 3y + 8 = 0 leLee 4x + 3y - 15 = 0 kesâ ceOÙe keâer otjer %eele keâerefpeS~

 (
5

23−
 FkeâeF&)

Yeeie - 2



(296)

FkeâeF& 12  ceWmegjsMeve

DeOÙeeÙe 28.  uecye Je=òeerÙe yesueve

GösMÙe

� uecye Je=òeerÙe yesueve mes heefjefÛele keâjevee~

� uecye Je=òeerÙe yesueve kesâ Je›eâhe=‰, mechetCe& he=‰ Deewj DeeÙeleve keâe yeesOe keâjevee~

� KeesKeues yesueve kesâ Je›eâhe=‰, mechetCe& he=‰ Deewj DeeÙeleve mes heefjefÛele keâjevee~

efMe#eCe efyevog

���� uecye Je=òeerÙe yesueve

���� uecye Je=òeerÙe yesueve keâe Je›eâhe=‰

���� uecye Je=òeerÙe yesueve keâe mechetCe& he=‰

���� uecye Je=òeerÙe yesueve keâe DeeÙeleve

���� KeesKeues yesueve keâe Je›eâ he=‰, mechetCe& he=‰ leLee DeeÙeleve

ØemlegleerkeâjCe :

efMe#ekeâ efMe#eeefLe&ÙeeW keâe OÙeeve Fme Deesj Deeke=â° keâjeÙeW efkeâ Deehe ves
Deheveer hetJe& keâ#ee ceW yesueve heÌ{e nw~ Fmes Deewj yeesOeiecÙe yeveeves nsleg efvecveebefkeâle
Øekeâej mes Yeer mhe° keâjW efkeâ Ùeefo nce keâeiepe keâer Deveskeâ Je=òeekeâej meJeeËiemece
ÛekeâefleÙeeB ueW Deewj GvnW efÛe$eevegmeej Skeâ otmejs kesâ Thej GOJee&Oej jKeW lees nceW
Skeâ Deeke=âefle Øeehle nesleer nw~ Fme Deeke=âefle keâes uecye Je=òeerÙe yesueve keânles nQ~
Fmekeâe keâejCe mhe° nw efkeâ DeeOeej Je=òeekeâej nw, Deewj Je=òeekeâej ÛekeâefleÙeeB Skeâ
otmejs kesâ Thej uecyeJeled jKeer ieF& nQ~

Ùen Yeer mhe° keâjW efkeâ ÛekeâefleÙeeW keâes hejmhej Skeâ otmejs kesâ Thej kegâÚ eflejÚe keâjkesâ
jKeves hej uecye=òeerÙe yesueve Øeehle veneR neslee nw~ efÛe$e ceW oMee&Ùee ieÙee nw~ yesueve uecyeJe=òeerÙe
yesueve veneR nQ~
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ÙeneB nce kesâJeue uecyeJe=òeerÙe yesueveeW keâe ner DeOÙeÙeve keâjWies~ Dele: peye lekeâ DevÙeLee ve keâne peeÙe, ‘‘yesueve’’
mes nceeje leelheÙe& uecye Je=òeerÙe yesueve mes nesiee~

uecye Je=òeerÙe yesueve keâe Je›eâhe=‰

Deehe ves pees yesueve yeveeÙee nw, yeleeFS efkeâ Fme yesueve ceW efkeâleves leue nQ ? osefKeS, FmeceW kegâue leerve leue nQ~ Fve
leerve leueeW ceW oes meceleue nQ Deewj Skeâ Je›eâleue
nw~ Fme Je›eâleue keâes Je›eâ he=‰ nQ~ Ùeefo efkeâmeer
yesueve keâes jbieerve keâeiepe mes {keâvee nes, lees
{keâves kesâ efueS efkeâlevee vÙetlece keâeiepe ueiesiee,
Fmes kewâmes %eele keâjWies ? Fmekesâ efueS keâeiepe keâer
Skeâ DeeÙeleekeâej Meerš Ssmeer ueerefpeS efpemekeâer
uecyeeF& Fleveer nes efkeâ keâeiepe yesueve kesâ ÛeejeW
Deesj kesâJeue Skeâ yeej Ietce peeS Deewj Gmekeâer
ÛeewÌ[eF& yesueve keâer TBÛeeF& kesâ yejeyej nes, pewmee efkeâ efvecveebefkeâle efÛe$e ceW oMee&Ùee ieÙee nw~

Fme Meerš keâe #es$eheâue ner yesueve kesâ Je›eâhe=‰ keâe #es$eheâue nesiee~ osefKeS, Meerš keâer uecyeeF& yesueve kesâ DeeOeej keâer
heefjefOe kesâ yejeyej nw~ Ùeefo yesueve kesâ DeeOeej keâer ef$epÙee r nes lees heefjefOe 2πr nesieer~ Ùen Yeer mhe° keâjW efkeâ DeeÙeleekeâej
keâeiepe keâer ÛeewÌ[eF&, yesueve keâer TBÛeeF& h kesâ yejeyej nw~

Dele: yesueve keâe Je›eâ he=‰erÙe #es$eheâue · DeeÙeleekeâej Meerš keâe #es$eheâue

· uecyeeF& ² ÛeewÌ[eF&

· yesueve kesâ DeeOeej keâe heefjceehe ² TBÛeeF&

· yesueve kesâ DeeOeej keâer heefjefOe ² TBÛeeF&

= 2π r × h

= 2π r h

FmeefueS yesueve keâe Je›eâhe=‰erÙe #es$eheâue · 2π rh

Ùen Yeer mhe° keâjW efkeâ Fmekeâe cee$ekeâ Jeie& cee$ekeâ nw~

yesueve keâe mechetCe& he=‰

Ùeefo yesueve kesâ Thejer Deewj efveÛeues leueeW keâes Yeer {keâvee nes, lees nceW DeeOeej kesâ #es$eheâue kesâ yejeyej #es$eheâue kesâ
oes Je=òeeW keâer Deewj DeeJeMÙekeâlee heÌ[sieer~ efpeveceW mes ØelÙeskeâ keâer ef$epÙee  r nesieer Deewj #es$eheâue π r² nesiee~

Fmemes mhe° keâjW efkeâ yesueve keâe mechetCe& he=‰ Gmekesâ leerveeW leueeW (Skeâ Je›eâ leue leLee oes Je=òeekeâej meceleue) keâe
Ùeesie neslee nw~ Dele: Fmekeâe mechetCe& he=‰erÙe #es$eheâue mecemle leueeW kesâ #es$eheâueeW keâe Ùeesieheâue neslee nw~

hh
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yesueve keâe mechetCe& he=‰erÙe #es$eheâue · yesueve keâe Je›eâhe=‰erÙe #es$eheâue ± 2 ² DeeOeej keâe #es$eheâue

· 2πrh + 2πr²

= 2πr (h + r)

mhe° keâjW efkeâ Fmekeâe Yeer cee$ekeâ Jeie& cee$ekeâ ner nw~ Ùen Yeer OÙeeve efoueeÙeW efkeâ π Skeâ DeheefjcesÙe mebKÙee nw~
FmeefueS, π  keâe Skeâ Demeeble Deewj DeveeJeleea oMeceueJe efve™heCe neslee nw~ hejvleg peye nce Fmekeâe ceeve Deheves heefjkeâueveeW

ceW ØeÙeesie keâjles nQ, lees ØeeÙe: Ùen ceeve 
7

22  Ùee 3.14 kesâ yejeyej nesles nQ~ pees Fmekeâe efvekeâšlece ceeve nw~

GoenjCe 1- Skeâ jesuej keâe JÙeeme 84 mesceer nw Deewj uecyeeF& 120 mesceer nw~ Skeâ Kesue kesâ cewoeve keâes Skeâ yeej meceleue
keâjves kesâ efueS 500 Ûekeäkeâj ueieeves heÌ[les nQ~ Kesue kesâ cewoeve keâe #es$eheâue ceer2 ceW %eele keâerefpeS~

7

22
=π  ueerefpeS~

nue : jesuej, Skeâ Ûekeäkeâj ceW Deheves Je›eâhe=‰erÙe #es$eheâue kesâ yejeyej cewoeve keâes meceleue keâjsiee~ osefKeS, Fme ØeMve
ceW,

jesuej keâe JÙeeme · 84 mesceer

Dele: ef$epÙee (r)  ·  
2

84
mesceer

= 42  mesceer

100

42
= ceer

jesuej keâer uecyeeF& (h) · 120 mesceer

100

120
= ceer

Je›eâ he=‰erÙe #es$eheâue  = 2πrh

100

120

100

42

7

22
2 ×××=

525

33222

×
×××

=

525

396

×
=  ceer2

∴ Skeâ Ûekeäkeâj ceW meceleue keâjves Jeeues cewoeve keâe #es$eheâue 
525

396

×
=  ceer2
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∴ 500 Ûekeäkeâj ceW meceleue keâjves Jeeues cewoeve keâe #es$eheâue 
525

500396

×
×

=

· 1584 ceer2

GoenjCe 2 - KeeÅeeVeeW keâes megjef#ele jKeves kesâ efueS Oeeleg keâer Ûeeoj mes 1 ceer TBÛeer Deewj 140 mesceer JÙeeme kesâ DeeOeej
Jeeueer 5 yebo yesueveekeâej šbefkeâÙeeW yeveeF& peeveer nw~ Fme keâeÙe& kesâ efueS efkeâleves Jeie& ceeršj Ûeeoj keâer

DeeJeMÙekeâlee nesieer~ 
7

22
=π  ueerefpeS~

nue - yevo yesueveekeâej šbkeâer yeveeves kesâ efueS Gvekesâ mechetCe& he=‰erÙe #es$eheâue kesâ yejeyej #es$eheâue kesâ Ûeeoj keâer

DeeJeMÙekeâlee nesieer~ yesueve keâer TBÛeeF& ·1 ceer, ef$epÙee ·
2

140  mesceer · 70 mesceer

100

70
=  ceer2

10

7
=  ceer2

Dele: Skeâ šbkeâer keâe mechetCe& he=‰erÙe #es$eheâue · 2πr (h + r)








 +××=
10

7
1

10

7

7

22
2 ceer2

10

17

5

22
×= ceer2

25

187
=  ceer2

FmeefueS 5 šbefkeâÙeeW keâe mechetCe& he=‰erÙe #es$eheâue 5
25

187
×= ceer2

5

187
= ceer2

·37.4 ceer2

Dele: heeBÛe yesueveekeâej šbefkeâÙeeB yeveeves kesâ efueS 37.4 ceer2 Ûeeoj keâer DeeJeMÙekeâlee nesieer~

yesueve keâe DeeÙeleve

Deehe efheÚueer keâ#eeDeeW ceW, kegâÚ Deeke=âefleÙeeW (JemlegDeeW) kesâ DeeÙeleveeW kesâ yeejs ceW henues ner heÌ{ Ûegkesâ nQ~ Deehekeâes
Ùeeo nesiee efkeâ "esme Jemleg mLeeve Iesjleer nw~ Fme Iesjs ieÙes mLeeve kesâ ceehe keâes Gme Jemleg keâe DeeÙeleve keânles nQ~

ÙeneB nce yesueve kesâ DeeÙeleve keâer ÛeÛee& keâjWies~
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Deeheves DeveskeâeW Je=òeekeâej meJeeËiemece ÛekeâefleÙeeB Skeâ otmejs kesâ Thej GOJee&Oej uecyeJele jKekeâj yesueve yeveeÙee nw~
Fme yesueve keâe DeeÙeleve ØelÙeskeâ ÛekeâefleÙeeB Éeje Iesjs ieÙes DeeÙeleveeW keâe Ùeesie nesiee~

mhe° keâjW efkeâ Ùeefo Fme yesueve kesâ DeeOeej keâe #es$eheâue A nw leLee TBÛeeF& h nw,

lees Fmekeâe DeeÙeleve v · A × h

= π r² × h (ÙeneB A = π r²  keäÙeeW ?)

= π r² h

ÙeneB r yesueve kesâ DeeOeej keâer ef$epÙee nw~

GoenjCe 3 - Skeâ efpeues keâer vÙeeÙeeueÙe ceW JekeâerueeW kesâ yew"ves kesâ efueS kebâ›eâerš efceßeCe mes yesueveekeâej KecYeeW hej Skeâ
Úle lewÙeej keâer ieF& nw~ ØelÙeskeâ KecYes keâe DeeOeej 20 mesceer ef$epÙee keâe Je=òeerÙe #es$e leLee TBÛeeF& 5 ceeršj
nw, yeleeFS meYeer KecYeeW keâes yeveeves ceW efkeâlevee kebâ›eâerš efceßeCe ueiee nesiee?

nue - ÛetBefkeâ kebâ›eâerš efceßeCe efpememes KecYee yevee nw, Gme hetjs KecYes kesâ mLeeve keâes Yej efoÙee nw, Dele: nceW yesueveeW
kesâ DeeÙeleveeW keâes %eele keâjves keâer DeeJeMÙekeâlee nw~

yesueve kesâ DeeOeej keâer ef$epÙee · 20 mesceer

100

20
= ceer

5

1
=  ceer

KecYes keâer TBÛeeF&  · 5 ceeršj

Dele: Skeâ KecYes keâe DeeÙeleve = π r² h

5
5

1

5

1

7

22
×××= ceer3

35

22
=  ceer3

FmeefueS 84 KecYeeW keâe DeeÙeleve 84
35

22
×=  ceer3

5

264
=  ceer3

· 52.8 ceer3

Dele: 84 KecYeeW keâes yeveeves ceW 52.8 ceer3 kebâ›eâerš efceßeCe ueiee nesiee~
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KeesKeues yesueve keâe Je›eâhe=‰, mechetCe& he=‰ leLee DeeÙeleve

efMe#ekeâ efMe#eeefLe&ÙeeW keâes Ùen yeesOe keâjeÙeW efkeâ DeYeer lekeâ nceves "esme yesueve kesâ
DeeÙeleve, Je›eâhe=‰ SJeb mechetCe& he=‰ keâe DeOÙeÙeve efkeâÙee nw~ Deeheves JÙeJenej ceW Ssmes Yeer
yesueve osKeW neWies pees KeesKeues nQ, pewmes OeelegDeeW Deewj hueeefmškeâ kesâ heeFhe, šŸetye Deeefo~

efMe#eeefLe&ÙeeW mes Gvekeâer Gòej hegefmlekeâe hej efvecveebefkeâle efÛe$e yeveeves keâes keânW~ osefKeS
ÙeneB yesueve kesâ Je=òeekeâej leueeW kesâ kesâvõeW keâes efceueeves Jeeueer jsKee OO', nw~ Fmes yesueve keâe
De#e keânles nQ~ ÙeneB Ùen Yeer mhe° keâjW efkeâ efÛe$e ceW OO' oes yesueveeW ABCD Deewj
A'B'C'D' keâe mecee#e Ùee GYeÙeefve‰ De#e (Common axis) nw~ oesveeW yesueveeW keâer
TBÛeeF& Skeâ meceeve h nw~

Ùen Yeer osKeW efkeâ oesveeW yesueveeW kesâ yeerÛe kegâÚ yesueveekeâej "esme nw, Fmes KeesKeuee yesueve
keânles nQ~ efve<keâ<e& efvekeâueJeeÙeW efkeâ

‘‘meceeve TBÛeeF& leLee efYeVe-efYeVe ef$epÙeeDeeW kesâ oes mecee#e (Common Axis) yesueveeW mes efIejs
"esme keâes KeesKeuee yesueve keânles nQ~’’

KeesKeues yesueve keâe Je›eâhe=‰ - efÛe$e ceW KeesKeues yesueve kesâ oesveeW Je›eâhe=‰ mes heefjefÛele keâjeÙeW~ osKeW KeesKeues yesueve
ceW oes Je›eâ leue nQ~ Skeâ yeenjer Je›eâ leue Deewj otmeje Deevleefjkeâ Je›eâleue~ Fve oesveeW leueeW kesâ #es$eheâueeW kesâ Ùeesie keâes
KeesKeues yesueve keâe Je›eâ he=‰erÙe #es$eheâue keânles nQ~ Ùeefo yesueve keâer TBÛeeF& h, yee¢e yesueve keâer ef$epÙee R leLee Deevleefjkeâ
yesueve keâer ef$epÙee r ceeve ueW lees KeesKeues yesueve keâe Je›eâhe=° · yeenjer Je›eâhe=‰ ± Deevleefjkeâ Je›eâhe=‰

· 2πRh + 2π rh

· 2π (R +  r) h

KeesKeues yesueve keâe mechetCe& he=‰ - KeesKeues yesueve ceW osKeW kegâue Ûeej leue nQ~ oes Je›eâleue leLee oes meceleue
(Je=òeekeâej JeueÙe) Fve meYeer leueeW kesâ #es$eheâueeW keâe Ùeesie KeesKeues yesueve keâe mechetCe& he=‰erÙe #es$eheâue nw~

KeesKeues yesueve keâe mechetCe& he=‰ · Je›eâ he=‰ ± 2 ² DeeOeej hej Je=òeekeâej JeueÙe keâe #es$eheâue

· 2π (R +  r) h + 2(π R² – π r²)

· 2π (R +  r) h + 2π (R² –  r²)

· 2π (R +  r) h + 2π (R +  r) (R –  r)

· 2π (R +  r) (h + R –  r)

KeesKeues yesueve keâe DeeÙeleve

efÛe$e mes mhe° keâjeÙeW efkeâ KeesKeues yesueve keâe DeeÙeleve, yeenjer SJeb Deevleefjkeâ yesueve kesâ DeeÙeleveeW keâe Devlej nesiee~

Dele: KeesKeues yesueve keâe DeeÙeleve · yeenjer yesueve keâe DeeÙeleve – Yeerlejer yesueve keâe DeeÙeleve

h
R

r

A

OA' D'
D

B
B' O' C' C
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· π R² h – π  r² h

· π (R² –  r²) h

peneB R yesueve keâer ef$epÙee, r Deevleefjkeâ yesueve keâer ef$epÙee Deewj h yesueve keâer TBÛeeF& nw~

GoenjCe 4 - DeeYet<eCeeW kesâ Jeke&âMeehe ceW, heerleue keâer Skeâ yesueveekeâej KeesKeueer veueer 21 mesceer uecyeer nw~ Fmekesâ yee¢e
Deewj Deevleefjkeâ yÙeeme ›eâceMe: 10 mesceer Deewj 6mesceer nQ~ Ùeefo 1 Ieve mesceer heerleue keâe õJÙeceeve 10 «eece

nes lees veueer ceW kegâue efkeâleves efkeâuees«eece Oeeleg ueieer nw~ 
7

22
=π  ueerefpeS~

nue - mhe° keâjW efkeâ Fme ØeMve keâes nue keâjves kesâ efueS KeesKeues yesueve keâe DeeÙeleve %eele keâjvee nesiee~

KeesKeues yesueve keâer yeenjer ef$epÙee R  · 
2

10 mesceer

 · 5 mesceer

 KeesKeues yesueve keâer Deevleefjkeâ ef$epÙee r · 
2

6 mesceer

· 3 mesceer

KeesKeues yesueve keâer TBÛeeF& h  · 21 mesceer

KeesKeues yesueve keâe DeeÙeleve · π (R² –  r²) h

( ) 21²3²5
7

22
×−=

( ) ( ) 213535
7

22
×+×−=

2182
7

22
×××=

 · 1056 Ieve mesceer

KeesKeues yesueve keâe õJÙeceeve · 1056 ² 10 «eece

· 
1000

101056×
=  efkeâ«ee

· 10.56 efkeâ«ee

Dele: KeesKeues yesueveekeâej veueer ceW 10.56 efkeâ«ee. Oeeleg ueieer nw~

GoenjCe 5 -14 mesceer uecyes Skeâ KeesKeues yesueveekeâej Oeeleg kesâ yee¢e Deewj Deevleefjkeâ Je›eâ he=‰eW keâe Devlej 44 Jeie& mesceer
nw~ Ùeefo heeFhe ceW 99 mesceer3 Oeeleg ueieer nw, lees heeFhe keâer yee¢e Deewj Deevleefjkeâ ef$epÙeeSB %eele keâerefpeS~
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nue - ceeve efueÙee yesueveekeâej Oeeleg keâer yee¢e ef$epÙee R Deewj Deevleefjkeâ ef$epÙee r nw~

Deye mhe° keâjW efkeâ ØeMve ceW yee¢e Deewj Deevleefjkeâ he=‰eW keâe Devlej leLee KeesKeues yesueve keâe DeeÙeleve efoÙee
ieÙee nw~ Fmekeâer meneÙelee mes oes mecyevOe mLeeefhele keâjW leLee Fvekeâes nue keâjkesâ ef$epÙee %eele keâjW~ Dele:
-

yeenjer Je›eâ he=‰erÙe #es$eheâue – Deevleefjkeâ Je›eâhe=‰erÙe #es$eheâue · 44 mesceer2

Ùee 2 π R h – 2π r h = 44

Ùee 2 π (R –  r) h = 44

Dele: 4414)(
7

22
2 =×−×× rR

14222

744

××
×

=− rR

2

1
=− rR ............... (1)

hegve: heeFhe keâe DeeÙeleve · 99 mesceer3

Ùee 2 π (R² –  r²) h = 99

Dele: ( ) 9914²²
7

22
=×− rR

Ùee
1422

799
²²

×
×

=− rR

Ùee
4

9
²² =− rR

Ùee ( )( )
4

9
=+− rRrR ........... (2)

meceerkeâjCe (1) mes 
2

1
=− rR meceer (2) ceW ØeeflemLeeefhele keâjves hej

( )
4

9

2

1
=×+ rR

( )
4

29×
=+ rR

( )
2

9
=+ rR ......... (3)
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meceerkeâjCe (1) Deewj (3) keâes peesÌ[ves hej

2

10

2

9

2

1
2 =+=R

2

5
=R  mesceer

= 2.5 mesceer

Ùen ceeve meceerkeâjCe 3 ceW ØeeflemLeeefhele keâjves hej

2

9

2

5
=+ r

2

5

2

9
−=r

2

4
=r

r = 2  mesceer

Dele:  yeenjer ef$epÙee 2.5 mesceer leLee Deevleefjkeâ ef$epÙee 2 mesceer nesieer~

cetuÙeebkeâve

1. efvecveebefkeâle Ûeej efJeÅeeueÙeeW ceW mes kesâJeue Skeâ efJekeâuhe mener nw mener efJekeâuhe Ûegve keâj Deheveer Gòej
hegefmlekeâe hej Debefkeâle keâerefpeS~

De. 4 mesceer Yegpee kesâ Ieve mes,Ieve keâer TBÛeeF& kesâ yejeyej TBÛeeF& Deewj JÙeeme keâe Ieve keâeš keâj Deueie keâj efoÙee
ieÙee nw~ Fme Øekeâej Deueie efkeâÙes ieÙes yesueve keâe DeeÙeleve nesiee :

keâ. 64 mesceer3 Ke. 16π mesceer3 ie. 8π mesceer3 Ie. 96 mesceer3

ye. 30 mesceer ² 12 mesceer kesâ Skeâ DeeÙeleekeâej keâeiepe keâes uecyeeF& kesâ heefjle: Iegceeves hej mhesMe (DeekeâeMe)
ceW yeves yesueve keâe JÙeeme nesiee :

keâ. 12 mesceer Ke. 24 mesceer ie. 30 mesceer Ie. FveceW mes keâesF& veneR

me. Skeâ yesueve kesâ DeeOeej keâer ef$epÙee 7 mesceer Deewj TBÛeeF& 3 mesceer nw~ Gmekeâe he=‰erÙe #es$eheâue nesiee -

keâ. 132 mesceer2 Ke. 220 mesceer2 ie. 1232 mesceer2 Ie. 440 mesceer2

o. oes meceeve DeeOeeve Jeeues yesueveeW keâer TBÛeeF& ceW 2 : 5 keâe Devegheele nw~ Fvekesâ Je›eâhe=‰eW ceW Devegheele nesiee-

keâ. 2 : 5 Ke. 5 : 2 ie. 3 : 2 Ie. 2 : 3

2. 22 mesceer uecyee Deewj 12 mesceer ÛeewÌ[e DeeÙeleerÙe keâeiepe keâes oes Øekeâej mes ceesÌ[ keâj oes efJeefYeVe Je=òeerÙe
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yesueveeW keâe he=‰ yeve mekeâlee nw~ Fme Øekeâej pees yesueve yeves Gvekesâ

De. DeeÙeleveeW leLee

ye. mechetCe& he=‰eW ceW Devlej %eele keâerefpeS~

3. 1 mesceer JÙeeme leLee 5 mesceer uecyes Ûeeboer kesâ yesueveekeâej šgkeâÌ[s mes 1 efceceer JÙeeme kesâ KeeRÛes ieÙes yesueveekeâej
leej keâer uecyeeF& %eele keâerefpeÙes~

4. Skeâ yesueveekeâej yele&ve efpemekeâer Deevleefjkeâ ef$epÙee 42 mesceer nw~ FmeceW DebMele: Flevee heeveer Yeje nw efkeâ FmeceW
24 mesceer ² 21 mesceer ² 11 mesceer efyeceeDeeW Jeeuee Skeâ IeveeYe hetCe&le: [tye peeÙe~ Fmes hetCe&le: [gyeesves hej
heeveer keâe leue efkeâleveer TBÛeeF& lekeâ G" peeÙesiee~

Øeespeskeäš keâeÙe&

28 ² 42 mesceer ceehe kesâ oes ceesšs keâeiepe ueskeâj uecyeeF& Deewj ÛeewÌ[eF& efkeâ efoMee ceW ceesÌ[ keâj oes Deueie-Deueie
yesueve yeveJeeÙeW~ oesveeW yesueveeW keâer heefjceehe (heefjefOe) veehe keâj ef$epÙee %eele keâjeÙeW~ leLee Fvekesâ Je›eâhe=‰eW SJeb DeeÙeleveeW
keâe Devlej %eele keâjeÙeW~
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DeOÙeeÙe 29 - uecye Je=òeerÙe Mebkegâ

GösMÙe -

� uecye Je=òeerÙe Mbekegâ mes heefjefÛele keâjevee~

� uecye Je=òeerÙe Mebkegâ kesâ efleÙe&keâ he=‰, mechetCe& he=‰ Deewj DeeÙeleve keâe yeesOe keâjevee

efMe#eCe efyevog

���� uecye Je=òeerÙe Mebkegâ

���� uecye Je=òeerÙe Mebkegâ keâe efleÙe&keâ he=‰ Deewj mechetCe& he=‰

���� uecye Je=òeerÙe Mebkegâ keâe DeeÙeleve

uecye Je=òeerÙe Mebkegâ

ØemlegleerkeâjCe

efMe#eeefLe&ÙeeW keâes Ùen OÙeeve efoueeles ngS efkeâ Deeheves efheÚueer keâ#eeDeeW ceW Mebkegâ keâe DeOÙeÙeve efkeâÙee nw, efvecveebefkeâle
ef›eâÙee keâueehe keâjves keâes keânW~

ef›eâÙee keâueehe

Skeâ ceesšs keâeiepe hej, mecekeâesCe ef$eYegpe ABC yeveeFS efpemekeâe keâesCe B mecekeâesCe nes Deewj Gmes keâeš keâj Deueie
keâj ueerefpeS~ oesveeW uecye YegpeeDeeW ceW mes efkeâmeer Skeâ pewmes AB kesâ DevegefoMe Skeâ
uecyee Deewj ceesše Oeeiee efÛehekeâeFS~ osefKeS efÛe$e (1) Oeeies keâes oesveeW neLeeW mes
ef$eYegpe kesâ oesveeW Deewj leeve keâj hekeâÌ[s ngS, ef$eYegpe keâes Oeeies kesâ DevegefoMe keâF& yeej
IegceeFS, osefKeS~ peye ef$eYegpe Oeeies kesâ heefjle: Ietce jne nw lees Jen Skeâ ef$eefJeceerÙe
Deeke=âefle yevee jne nw~ (2)Fme Deeke=âefle mes Deehe hetJe& ceW heefjefÛele nQ~ Fmes uecye
Je=òeerÙe Mebkegâ keânles nQ~

efÛe$e (2) ceW efyevog A, Fme uecye Je=òeerÙe Mebkegâ keâe Meer<e&, BC DeeOeej keâer
ef$epÙee, AC Fme Mebkegâ keâer eflejÚer TBÛeeF&, AB Mebkegâ keâer TBÛeeF&, efyevog B DeeOeej

C B

A

C B

A

C'

 efÛe$e (1)   efÛe$e (2)
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keâe kesâvõ nw~ Mebkegâ keâer TBÛeeF&, ef$epÙee Deewj eflejÚer TBÛeeF& keâes ›eâceMe: h, r Deewj
l mes efve™efhele keâjles nQ~

efÛe$e (3) keâes osKe keâj yeleeÙeW efkeâ keäÙee Ùen uecye Je=òeerÙe Mebkegâ nw ? Fmes uecye
Je=òeerÙe Mebkegâ veneR keân mekeâles, Fme Mebkegâ ceW Meer<e& keâes DeeOeej mes efceueeves Jeeueer jsKee, DeeOeej
hej uecye veneR nesieer~ Ùen Yeer mhe° keâjW efkeâ efpeme Mebkegâ keâe DeeOeej Je=òe veneR nw, Jen Yeer
uecye Je=òeerÙe Mebkegâ veneR nw~ ÙeneB Ùen Yeer yeleeÙeW efkeâ Mebkegâ mes nceej leelheÙe& uecye Je=òeerÙe Mebkegâ
mes ner nesiee~

uecye Je=òeerÙe Mebkegâ keâe efleÙe&keâ he=‰ leLee mechetCe& he=‰

efMe#eeefLe&ÙeeW mes efvecveebefkeâle ef›eâÙee keâueehe keâjves keâes keânW

ef›eâÙee keâueehe

Skeâ Mebkegâ ueerefpeS~ osefKeS Mebkegâ ceW oes he=‰ nQ, Skeâ he=‰ Je›eâ leLee otmeje
he=‰, meceleue nw~ Fmekesâ Je›eâ he=‰ hej meeheâ, ceesše keâeiepe Fme Øekeâej uehesefšÙes efkeâ
Skeâ hesâjs ceW, Je›eâ he=‰ hetje-hetje {bkeâ peeÙe~ keâeiepe keâes Keesuekeâj osefKeS, lees Ùen
efvecveebefkeâle efÛe$e keâer YeeBefle efoKeeF& osiee~ efMe#ekeâ mhe° keâjW efkeâ efÛe$e ceW Debefkeâle Yegpee
OA Ùee OB Mebkegâ keâer eflejÚer TBÛeeF& l nw~

Ùeefo Deeke=âefle ceW efoÙes ieÙes keâeiepe keâes O  mes peeleer ngF& jsKeeDeeW Éeje DeveskeâeW
Úesšs-Úesšs šgkeâÌ[eW ceW efJeYeeefpele keâj efueÙee peeÙe, lees Jes keâšs ngS Yeeie ueieYeie ef$eYegpe kesâ DeekeâejeW kesâ nQ Deewj FveceW mes
ØelÙeskeâ keâer TBÛeeF& l kesâ yejeyej nw leLee ceeve efueÙee Fvekesâ DeeOeej efÛe$eevegmeej ›eâceMe: b

1
, b

2
, b

3
...... Deeefo nQ~

Deye ØelÙeskeâ ef$eYegpe keâe #es$eheâue · 
2

1
 ² ØelÙeskeâ Yegpee keâe DeeOeej ² l

Dele: hetjs keâeiepe keâe #es$eheâue · meYeer ef$eYegpeeW kesâ #es$eheâueeW keâe Ùeesie

· 
2

1
b

1 
l + 

2

1
b

2 
l + 

2

1
b

3 
l +.......

· 
2

1
l (b

1
 + b

2 
 + b

3 
 +....... )

· 
2

1
l (Deeke=âefle 3 keâer hetjer Jeef›eâle heefjmeercee keâer uecyeeF&)

osefKeS  b
1
 + b

2 
 + b

3 
 +....... efceuekeâj Fme Deeke=âefle kesâ Jeef›eâle Yeeie keâes yeveeles nQ~ hejvleg Fme yeef›eâle Yeeie

mes Mebkegâ kesâ DeeOeej keâer heefjefOe yeveleer nw~ meeLe ner Fme DeeOeej keâer heefjefOe · 2 π r peneB  r DeeOeej keâer ef$epÙee nw~

 efÛe$e (3)

b1

A

O

B

b2

b3l

l

h

r
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FmeefueS, Mebkegâ keâe he=‰erÙe #es$eheâue · 
2

1
×l×2 π r

 · π r l

ÙeneB Ùen OÙeeve efoueeÙeW efkeâ efÛe$e (4) mes heeFLeeieesjme ØecesÙe l² = h² + r²  Éeje peneB h Mebkegâ keâer TBÛeeF& nw~

Dele: ²² rhl +=  nesiee

Mebkegâ keâe mechetCe& he=‰

Deehe peeveles nQ efkeâ Mebkegâ ceW oes leue nw~ Skeâ Je›eâleue Deewj otmeje meceleue pees Je=òeekeâej nw~ oesveeW leue efceuekeâj
Fmekeâe mechetCe& he=‰ yeveeles nQ~

Dele: Mebkegâ keâe mechetCe& he=‰erÙe #es$eheâue · Je›eâhe=‰erÙe #es$eheâue ± Je=òeekeâej leue keâe #es$eheâue

· π r l + π r²

· π r (l + r)

GoenjCe 1- Skeâ Mebkegâ keâer TÛeeF& 12 mesceer nw Deewj Fmekesâ DeeOeej keâe JÙeeme 10 mesceer nw~ Fme Mebkegâ keâe Je›eâhe=‰erÙe
leLee mechetCe& he=‰erÙe #es$eheâue %eele keâerefpeS~  π = 3.14 ueerefpeS~

nue - ÙeneB TBÛeeF&  h · 12 mesceer Deewj ef$epÙee  r · 
2

10
  · 5  mesceer nw~

Dele:  ²² rhl += mes

²5²12 +=l

· 13 mesceer

FmeefueS Je›eâhe=‰erÙe #es$eheâue

= π r l

= 3.14 × 5 × 13

· 204.10 mesceer2

kegâue he=‰erÙe #es$eheâue

= π r ( l + r)

· 3.14 ² 5 ² (13 ± 5)

· 3.14 ² 5 ² 18

· 282.60 mesceer2

Dele: Je›eâhe=‰erÙe #es$eheâue · 204.10 mesceer2 leLee mechetCe& he=‰erÙe #es$eheâue · 282.60 mesceer2 nesiee~
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uecye Je=òeerÙe Mebkegâ keâe DeeÙeleve

efMe#ekeâ, efMe#eeefLe&ÙeeW keâes OÙeeve efoueeSb efkeâ Deeheves efheÚueer keâ#ee ceW Mebkegâ keâe DeeÙeleve heÌ{e nw, Fmes Deewj yeesOe
iecÙe yeveeves nsleg efvecveebefkeâle ef›eâÙee keâueehe keâjves keâes keânW~

ef›eâÙee keâueehe:

efvecveebefkeâle Deeke=âefle keâer YeeBefle Skeâ ner DeeOeej ef$epÙee
Deewj Skeâ ner TBÛeeF& Jeeuee Skeâ DeeOeej meefnle KeesKeuee yesueve
Deewj Skeâ KeesKeuee Mebkegâ ueerefpeS~

Mebkegâ keâes jsle mes hetje YeefjÙes, Deewj Fme jsle keâes yesueve ceW
[eefueS, osefKeS Fme jsle mes yesueve keâe kegâÚ Yeeie Yej peeÙesiee~
Ùener Øeef›eâÙee oes yeej Deewj keâerefpeS, Deye osefKeS yesueve jsle mes
hetje Yej ieÙee nw~

Fmemes efve<keâ<e& efvekeâueJeeÙeW efkeâ leerve MebkegâDeeW keâe DeeÙeleve
yesueve kesâ DeeÙeleve kesâ yejeyej nw~ Fmekeâe DeLe& nw efkeâ Ùeefo Mebkegâ
Deewj yesueve keâer DeeOeej ef$epÙee Skeâ ner nes Deewj TBÛeeF& Yeer Skeâ ner nes, lees Mebkegâ keâe DeeÙeleve yesueve kesâ DeeÙeleve keâe
Skeâ efleneF& neslee nw~

Dele: Mebkegâ keâe DeeÙeleve · 
3

1
 yesueve keâe DeeÙeleve

hr²
3

1
π=

GoenjCe : Mebkegâ kesâ Deekeâej kesâ Gme yele&ve keâer ueeršjeW ceW Oeeefjlee %eele keâerefpeS~ efpemekeâer ef$epÙee 7 mesceer Deewj efleÙe&keâ
TBÛeeF& 25 mesceer nw~

nue: efMe#eeefLe&ÙeeW keâes mhe° keâjW efkeâ efkeâmeer Jemleg keâer Oeeefjlee Gme Jemleg kesâ DeYÙeblej ceW (Deboj) Yejs pee mekeâves
Jeeues õJe (Ùee DevÙe Jemleg) keâe DeeÙeleve nw~ FmeefueS ÙeneB nce yele&ve keâe DeeÙeleve %eele keâjWies~

Ùene Mebkegâ kesâ DeeOeej keâer ef$epÙee r  · 7 mesceer

Mebkegâ keâer efleÙe&keâ TBÛeeF& l  · 25 mesceer nw~

Dele: l² = h² +  r² mes

h² = l² –  r²

²7²25 −=

· 24 mesceer

r r

h
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DeeÙeleve hr²
3

1
π=

24²7
7

22

3

1
×××=

2477
7

22

3

1
××××=

1232 mesceer3

1000 mesceer3 $·1 ueeršj

1232 mesceer3 · 
1000

1232 ueeršj

1.232 ueeršj

Dele: Mebkegâ kesâ Deekeâej kesâ yele&ve keâer Oeeefjlee 1.232 ueeršj nw~

cetuÙeebkeâve

1. efvecveebefkeâle ØeMveeW kesâ Ûeej Jewkeâefuhekeâ Gòej efoÙes ieÙes nQ, GveceW kesâJeue Skeâ Gòej mener nw, mener Gòej
Ûegvekeâj Gòej hegefmlekeâe hej Debefkeâle keâerefpeS -

De. mecekeâesCe ef$eYegpe keâes DeeOeej Ùee uecye kesâ heefjle: Iegceeves hej pees "esme Øeehle nesiee Jen nw -

keâ. yesueve Ke. efØepce efpemekeâe DeeOeej ef$eYegpe nesiee

ie. Mebkegâ Ie. ieesuee

ye. Skeâ Mebkegâ kesâ DeeOeej keâer ef$epÙee 3 mesceer, TBÛeeF& 4 mesceer nw~ Fme Mebkegâ keâer efleÙe&keâ TBÛeeF& nesieer -

keâ. 5 mesceer Ke. 3 mesceer ie. 4 mesceer Ie. FveceW keâesF& veneR~

2. YegpeeDeeW 5 mesceer, 12 mesceer Deewj 13 mesceer Jeeues Skeâ mecekeâesCe ef$eYegpe keâes Yegpee 12 mesceer kesâ heefjle:
Iegceeves hej, yeves "esme keâe DeeÙeleve %eele keâerefpeS~

3. Skeâ uecye Je=òeerÙe Mebkegâ kesâ DeeOeej-ef$epÙee leLee Je›eâhe=‰ ›eâceMe: 3 mesceer leLee 15 π  mesceer2 nw~ Mebkegâ
keâer TBÛeeF& %eele keâerefpeS~

4. Skeâ uecye Je=òeerÙe Mebkegâ SJeb yesueve, oesveeW kesâ DeeOeej keâer ef$epÙee 5 mesceer leLee TÇBÛeeF& 12 mesceer nes lees
Mebkegâ SJeb yesueve kesâ mechetCe& he=‰eW keâe Devegheele %eele keâerefpeS~

5. efkeâmeer uecye Je=òeerÙe Mebkegâ keâer TBÛeeF& Gmekesâ DeeOeej keâer ef$epÙee kesâ yejeyej nw leLee Gmekeâe DeeÙeleve 9 π

mesceer3 nw~ Mebkegâ keâer TBÛeeF& %eele keâerefpeS~

Yeeie - 2



(311)

DeOÙeeÙe 30  ieesuee

GösMÙe

� ieesues mes heefjefÛele keâjevee

� ieesues kesâ he=‰ mes heefjefÛele keâjevee~

� DeOe& ieesues kesâ Je›eâhe=‰ Deewj mechetCe& he=‰ keâe yeesOe keâjevee~

� ieesues Deewj DeOe& ieesues kesâ DeeÙeleve keâe yeesOe keâjevee~

� ieesueerÙe keâesMe mes heefjefÛele keâjevee~

� ieesueerÙe leLee DeOe& ieesueerÙe keâesMe keâe Je›eâhe=‰, mechetCe& he=‰ leLee DeeÙeleve keâe yeesOe keâjevee~

efMe#eCe efyevog

���� ieesuee

���� ieesues keâe he=‰

���� DeOe& ieesues keâe Je›eâhe=‰ SJeb mechetCe& he=‰

���� meceleue heefjÛÚso Deewj Gmekeâer ef$epÙee

���� ieesues Deewj DeOe& ieesues keâe DeeÙeleve

���� ieesueerÙe keâesMe

���� ieesueerÙe keâesMe keâe mechetCe& he=‰

���� DeOe& ieesueerÙe keâesMe keâe Je›eâhe=‰ leLee mechetCe& he=‰

���� DeOe& ieesueerÙe keâesMe keâe DeeÙeleve

ieesuee

ØemlegleerkeâjCe

Deehe ieWo, ef›eâkesâš yeeue, yeeueer yeeue, hegâšyeeue, kebâÛeeW, ieesue ÚjeX Deeefo keâes osKee nw~ Ùes meYeer Deeke=âefleÙeeB
ieesueekeâej nQ~ pÙeeefceefle ceW nce FvnW ieesuee keânles nQ~
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ef›eâÙeekeâueehe

Skeâ meeos ceesšs keâeiepe hej efkeâmeeR Yeer ef$epÙee keâe Je=òe KeeRefÛeS~ Fmekeâe kesâvõ efveOee&efjle keâerefpeS leLee JÙeeme
KeeRefÛeS~ Je=òe keâes keâeš keâj keâeiepe mes Deueie keâerefpeS~ Fmes Je=òeekeâej Ûekeâleer (disc) keânles nQ~ Fme Je=òeekeâej Ûekeâleer
kesâ Skeâ JÙeeme kesâ DevegefoMe Skeâ [esjer
efÛehekeâeFS Deewj Fmes Jewmes ner IegceeFS
pewmes Deeheves efheÚues DeOÙeeÙe ceW ef$eYegpe
keâes IegceeÙee Lee, lees Deehe Skeâ veÙee "esme
oWKesieW, Ùen efkeâme Jemleg mes efceuelee-peguelee
nw~ osefKeS Ùen Skeâ ieWo keâer YeeBefle nQ~
Ùen Skeâ ieesuee keânueelee nw~

keäÙee Deehe Devegceeve ueiee mekeâles
nQ efkeâ Gme Je=òe kesâ kesâvõ keâe keäÙee neslee
nw, efpemes Deeheves IegceeÙee nw~ mhe° keâjW efkeâ Ùen ieesues keâe Yeer kesâvõ nes peelee nw~ Fme Øekeâej ieesuee Skeâ ef$eefJeceerÙe Deeke=âefle
("esme Deeke=âefle) nw, pees DeekeâeMe (space) ceW efmLele Gve meYeer efyevogDeeW mes efceuekeâj yeveer nw pees Skeâ efveef§ele efyevog mes
(pees ieesues keâe kesâvõ keânueelee nw) mes Skeâ DeÛej Ùee efveef§ele otjer hej nesles nQ (pees ieesues keâer ef$epÙee keânueeleer nw)

Ùen Yeer mhe° keâjW efkeâ ieesuee Skeâ ieWo keâer he=‰ keâer lejn neslee nw~ "esme ieesuee Gme "esme kesâ efueS ØeÙeesie neslee
nw, efpemekeâe he=‰ Skeâ ieesuee nw~

ieesues keâe he=‰

ef›eâÙee keâueehe

jyej keâer Skeâ ieWo ueerefpeS, Fmekeâer melen (he=‰) hej neLe hesâefjÙes~ osefKe, FmeceW kesâJeue Skeâ Je›eâerÙe he=‰ nw~ Fmes
ieesues keâe Je›eâhe=‰ Ùee mechetCe& he=‰ Ùee kesâJeue ieesues keâe he=‰ keânles nQ~ Fmekeâe he=‰erÙe #es$eheâue %eele keâjves kesâ efueS Fmekesâ
Thej efÛe$eevegmeej Skeâ keâerue ueieeFS~ keâerue keâer meneÙelee mes Gme hej Skeâ [esjer Gmeer Øekeâej mes uehesšvee ØeejcYe keâerefpeS~

pewmes ueóÒ veÛeeves kesâ efueS Gme hej [esjer uehesšer peeleer nw~ jmmeer ieWo mes nšves ve heeÙes, Fmekesâ efueS yeerÛe yeerÛe
ceW efheve ueieeles jefnS~ [esjer uehesšvee leye lekeâ peejer jefKeS, peye lekeâ efkeâ hetjer ieWo hej [esjer ve efueheš peeS~ [esjer hej
ØeejefcYekeâ Deewj Deefvlece efyevog Debefkeâle keâj ueerefpeS Deewj Oeerjs-Oeerjs ieWo mes [esjer keâes nše ueerefpeS~ ieWo keâer TBÛeeF& (JÙeeme)
veeefheS~ Gmemes Deehe keâes ieWo keâer ef$epÙee %eele nes peeÙesieer~ keâeiepe hej
Fmeer ef$epÙee kesâ yejeyej Ûeej Je=òe KeeRefÛeS~ Deye pees [esjer Deeheves ieWo hej
uehesšer Leer, Gmeer keâes Skeâ-Skeâ keâjkesâ Fve Je=òeeW hej efÛe$eevegmeej jKekeâj
Je=òeeW keâes YeefjÙes~ Fmemes efve<keâ<e& efvekeâueJeeÙeW efkeâ Jen [esjer efpemeves Skeâ
ieesues kesâ he=‰ keâes hetje hetje {keâ efueÙee Lee, Deye Gmeer [esjer mes ieesues keâer
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ef$epÙee Jeeues Ûeej Je=òe Yej jns nQ~ mhe° keâjW efkeâ  r ef$epÙee Jeeues Skeâ ieesueerÙe he=‰ keâe #es$eheâue · ef$epÙee  r Jeeues
Ûeej Je=òeeW keâe #es$eheâue   = 4×(π r²)

Dele: ieesues keâe he=‰ · 4π r²  peneB ieesues keâer ef$epÙee r nw~

DeOe& ieesues keâe Je›eâhe=‰

ef›eâÙee keâueehe :

Skeâ ieesue ueñÒ ueerefpeS~ Fmes yeerÛeeW-yeerÛe mes oes YeeieeW ceW keâeefšS~ osefKeS (ueñÒ) ieesuee oes yejeyej YeeieeW ceW
efJeYeeefpele nes ieÙee nw~ ØelÙeskeâ Yeeie DeOe& ieesuee keânueelee nw~ DeOe& ieesues kesâ he=‰ kesâ yeejs ceW Deehe keäÙee keân mekeâles nQ
? Fmekesâ efkeâleves he=‰ nQ ? osefKeS, Fmekesâ oes he=‰ nQ~ Skeâ Je›eâ he=‰ leLee otmeje meceleue he=‰~ DeOe& ieesues keâe Je›eâhe=‰,
ieesues kesâ he=‰ keâe DeeOee nw~

Dele: DeOe& ieesues keâe he=‰ · ²4
2

1
rπ×

²2 rπ= DeOe& peneB r  keâer ef$epÙee nw~

ieesues keâe mechetCe& he=‰

 · oesveeW he=‰eW kesâ #es$eheâueeW keâe Ùeesie

²²2 rr ππ +=

  = 3 π r²

Dele: DeOe& ieesues keâe mechetCe& he=‰ ·  3 π r² ( r DeOe& ieesues keâer ef$epÙee nw)

GoenjCe 1- 14 mesceer JÙeeme Jeeues ieesues Je›eâhe=‰ %eele keâerefpeS~

nue - ieesues keâer ef$epÙee · 
2

14

· 7 mesceer

Je›eâhe=‰ ·  4 π r²

77
7

22
4 ×××=  mesceer2

· 616 mesceer2

GoenjCe 2- Ûevõcee keâe JÙeeme, he=LJeer kesâ JÙeeme keâe ueieYeie Skeâ ÛeewLeeF& nw~ Fve oesveeW kesâ he=‰erÙe #es$eheâue keâe
Devegheele %eele keâerefpeS~

nue - ceeve efueÙee Ûevõcee keâe JÙeeme x mesceer nw~

Ûevõcee keâer ef$epÙee 
2

x
mesceer nesieer~
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Ûevõcee keâe he=‰erÙe #es$eheâue · 
2

2
4 







×
x

π

4

4 2
x×

=
π

  = π x²

he=LJeer keâe JÙeeme · 4x mesceer

he=LJeer keâer ef$epÙee · 2x mesceer

he=LJeer keâe he=‰erÙe #es$eheâue · ( )2
24 xπ

244 x×= π

  = 16 π x²

Ûevõcee keâe he=‰erÙe #es0heâ0
he=LJeer keâe he=‰erÙe #es0heâ0

  = 
²16

²

x

x

π
π

Ûevõcee keâe he=‰erÙe #es$eheâue : he=LJeer keâe he=‰erÙe #es$eheâue · 1 : 16

ieesues keâe meceleue heefjÛÚso Deewj Gmekeâer ef$epÙee

ØemlegleerkeâjCe :

Skeâ ieesues keâe jsKeeefÛe$e KeeRefÛeS~ ieesues keâes Skeâ meceleue Éeje efÛe$eevegmeej keâeše ngDee yeveeÙeW~ keâšs Yeeie keâes
osefKeS, Fmekeâe Skeâ leue meceleue (Je=òeekeâej) nw~ otmeje leue Je›eâleue nw~ meceleue Yeeie keâes ieesues keâe meceleue heefjÛÚso
keânles nQ~ Fmekesâ kesâvõ keâes meceleue heefjÛÚso keâe kesâvõ leLee ef$epÙee keâes meceleue heefjÛÚso keâer ef$epÙee keânles nQ~ Deeheves
osKee efkeâ meceleue heefjÛÚso Skeâ Je=òe nw~

ceeve efueÙee Fmekeâe kesâvõ   O'  nw, leLee ieesues keâe kesâvõ O nw~

meceleue heefjÛÚso keâer ef$epÙee   r , Deewj leLee ieesues keâer ef$epÙee  R
nw~ ieesues kesâ kesâvõ mes meceleue heefjÛÚso keâer TBÛeeF&  h nw~ efÛe$e ceW
 O'E = r, OE = R, OO' = h  nw~   ECE' meceleue heefjÛÚso nw~
PQRS Jen meceleue nw, efpememes ieesues keâes keâeše ieÙee nw~

ef$eYegpe   OO'E ceW OOE' mecekeâesCe nw~

Dele: r² + h² = R²

r² = R² - h²

²² hRr −=

P

O

R
h

E'
Q

E

S

R
O' r

C
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Dele: meceleue heefjÛÚso keâer ef$epÙee · ²² hR −

ieesues Deewj DeOe& ieesues keâe DeeÙeleve

ØemlegleerkeâjCe

efMe#eeefLe&ÙeeW mes efvecve ef›eâÙee keâueehe keâjves keâes keânW~

ef›eâÙee keâueehe

Skeâ heeveer Yeje KeesKeuee uecye Je=òeerÙe yesueve ueerefpeS, efpemekeâer TBÛeeF& Gmekesâ Yeerlejer JÙeeme kesâ yejeyej nw~
efvecveebefkeâle efÛe$eevegmeej GmeceW Gmeer JÙeeme keâe ieesuee [eue oerefpeS~ yeÛes ngS heeveer keâes veehe ueerefpeS~ otmejer efmLeefle ceW
heeveer keâe DeeÙeleve Deewj henueer efmLeefle ceW heeveer kesâ DeeÙeleve keâe Devegheele %eele keâerefpeS~ osefKeS Ùen Devegheele 1 : 3
nw~ Fmemes Ùen efve<keâ<e& efvekeâueJeeÙeW efkeâ ieesues keâe DeeÙeleve Gmekesâ heefjiele yesueve kesâ DeeÙeleve keâe oes efleneF& nw~ Fme ØeÙeesie
keâes DebMeeefkeâle efmeefueb[j ueskeâj efkeâÙee pee mekeâlee nw~

DeLee&led ieesues keâe DeeÙeleve · 
3

2  ² (heefjiele yesueve keâe DeeÙeleve)

rr 2
3

2 2 ××= π

3

3

4
rπ= (peneB r ieesues keâer ef$epÙee nw)

DeOe& ieesues keâe DeeÙeleve · 
2

1
 ² ieesues keâe DeeÙeleve

3

3

4

2

1
rπ×=

3

3

2
rπ=

GoenjCe 1- Gme ieesues keâe DeeÙeleve %eele keâerefpeS, efpemekeâer ef$epÙee 7 mesceer nw~

nue - ieesues keâe DeeÙeleve 3

3

4
rπ=

777
7

22

3

4
××××=

3

1
1437  mesceer3

O 2r

2r
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GoenjCe 2- Oeeleg kesâ Skeâ ieWo keâe JÙeeme 4.2 mesceer nw~ Ùeefo Fme Oeeleg keâe IevelJe 8.9 «eece Øeefle mesceer3 nw, lees Fme
ieWo keâe õJÙeceeve %eele keâerefpeS~

nue - ieWo keâer ef$epÙee · 
2

2.4

· 2.1 mesceer

ieWo keâe DeeÙeleve · 3

3

4
rπ=

1.21.21.2
7

22

3

4
××××=

· 38.808 mesceer3

õJÙeceeve  · DeeÙeleve ² IevelJe

· 38.808 ² 8.9 «eece

· 345.39 «eece (ueieYeie)

ieesueerÙe keâesMe

ØemlegleerkeâjCe

KeesKeueer ieWo, hegâšyeeue Ùee yeeueeryeeue keâes osefKeS~ Ùes Deeke=âefleÙeeB oes
mebkesâvõerÙe ieesueeW mes meerceeyeæ nQ~ Ssmeer Deeke=âefleÙeeW keâes ieesueerÙe keâesMe keânles nQ~
efMe#ekeâ mhe° keâjW efkeâ oes mebkesâvõerÙe ieesueeW mes meerceeyeæ Deeke=âefle keâes ieesueerÙe keâesMe
keânles nQ~ Ùeefo yeenjer ieesues keâer ef$epÙee R Deewj Deevleefjkeâ ieesues keâer ef$epÙee r nes,
lees R - r keâes ieesueerÙe keâesMe keâer ceesšeF& keânles nQ~

ieesueerÙe keâesMe keâe DeeÙeleve · yeenjer ieesues keâe DeeÙeleve - Deevleefjkeâ ieesues
keâe DeeÙeleve

33

3

4

3

4
rR ππ −=

( )33

3

4
rR −= π

peneB R · yeenjer ieesues keâer ef$epÙee

r A

B

O

R
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r · Deevleefjkeâ ieesues keâer ef$epÙee

ieesueerÙe keâesMe keâe Je›eâhe=‰ · yeenjer ieesues keâe Je›eâhe=‰ ± Deevleefjkeâ ieesues keâe Je›eâhe=‰
22 44 rR ππ +=

( )224 rR += π

DeOe&ieesueerÙe keâesMe

efvecveebefkeâle Deeke=âefle keâes osefKeS~ Ùen ieesueerÙe keâesMe keâe DeeOee Yeeie nw~ FmeceW leerve leue nQ, oes DeOe& ieesueeW kesâ
Je›eâhe=‰ nQ, leLee leermeje Je=òeekeâej JeueÙe keâe he=‰ nw~

DeOe& ieesueerÙe keâesMe keâe DeeÙeleve · yeenjer DeOe& ieesues keâe DeeÙeleve
– Yeerlejer DeOe& ieesues keâe DeeÙeleve

33

3

2

3

2
rR ππ −=

( )33

3

2
rR −= π

DeOe& ieesueerÙe keâesMe keâe Je›eâhe=‰ · yeenjer DeOe& ieesues keâe Je›eâhe=‰ ± Deevleefjkeâ ieesues keâe Je›eâhe=‰
22 22 rR ππ +=

( )222 rR += π

DeOe& ieesueerÙe keâesMe mechetCe& he=‰  · oesveeW DeOe& ieesueeW keâe Je›eâhe=‰ ± Je=òeekeâej JeueÙe keâe he=‰
( ) ( )²²2 22

rRrR −++= ππ

( )223 rR += π

cetuÙeebkeâve -

1. efvecveebefkeâle ØeMveeW kesâ Ûeej Jewkeâefuhekeâ Gòej efoÙes ieÙes nQ, efpeveceW kesâJeue Skeâ mener nw~ mener Gòej Ûegvekeâj
Gòej hegefmlekeâe hej Debefkeâle keâerefpeS~

De. efkeâmeer DeOe&Je=òe keâes JÙeeme kesâ heefjle: Iegceeves hej DeekeâeMe (space) ceW Iegceeves hej pees Deeke=âefle
efveefce&le nesieer, Jen nw -

keâ. Je=òe Ke. DeOe& ieesuee ie. ieesuee Ie. keâesF& Deeke=âefle veneR

ye. π ef$epÙee Jeeues DeOe&ieesues keâe mechetCe& he=‰ nesiee -

keâ. 4π r² Ke. π r² ie. 2 π r² Ie. 3π r²

O r AB R
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me. Skeâ DeOe& ieesueerÙe hÙeeues keâer Deevleefjkeâ Deewj yee¢e ef$epÙeeSB ›eâceMe: r leLee R nQ~ hÙeeues keâe Je›eâhe=‰
nesiee-

keâ. π( (R² + r²) Ke. 2π (R² + r²)

ie. 2π (R² – r²) Ie. 2π (r² - R²)

2. Skeâ ieesues kesâ JÙeeme ceW 25³ keâer keâceer nes peeleer nw~ Gmekeâe Je›eâhe=‰erÙe #es$eheâue efkeâleves ØeefleMele keâce
nes peeÙesiee~

3. Gme ieesues keâe DeeÙeleve %eele keâerefpeS efpemekeâe he=‰erÙe #es$eheâue 154 mesceer2 nw~

4. efkeâmeer Oeeleg kesâ 72 mesceer uecyes Deewj 4 mesceer DeeOeej-ef$epÙee kesâ yesueve mes 12 mesceer JÙeeme kesâ efkeâleves ieesues
yeveeÙes pee mekeâles nQ~

5. Skeâ Mebkegâ SJeb Skeâ DeOe& ieesuee meceeve DeeOeej kesâ nQ~ Ùeefo Mebkegâ Deewj DeOe& ieesues keâer TBÛeeFÙeeW keâe Devegheele
2 : 1 nw, lees Gvekesâ DeeÙeleveeW keâe Devegheele %eele keâerefpeS~

6. Skeâ DeOe& ieesueerÙe keâesMe keâer yeenjer Deewj Deevleefjkeâ ef$epÙeeSB ›eâceMe: 4 mesceer leLee 3 mesceer nQ~ Fme
DeOe&ieesueerÙe keâesMe keâe mechetCe& he=‰ %eele keâerefpeS~

7. Ùeefo Skeâ ieesues keâes efkeâmeer leue mes Gmekesâ kesâvõ mes nesles ngS heeBÛe yeej  ceW 16 yejeyej YeeieeW ceW keâeš oW,
lees keâšs ngS YeeieeW keâe mechetCe& he=‰ efkeâlevee nesiee~
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Øeespeskeäš 1 : pevemebKÙee DeOÙeÙeve ceW meebefKÙekeâer keâer GheÙeesefielee

GösMÙe

� pevemebKÙee DeOÙeÙeve ceW meebefKÙekeâer keâer GheÙeesefielee

meebefKÙekeâer keâe DeLe&

efveÙeespeve keâe ÂÌ{ DeeOeej meebefKÙekeâer nw~ meebefKÙekeâer ceW efoÙes DeeBkeâÌ[eW keâe JeieeakeâjCe keâjkesâ meejCeer ceW GefÛele efÛevneW
Éeje efueKeles nQ lelhe§eele Fve DeeBkeâÌ[eW keâe efJeMues<eCe keâj DeeJeMÙekeâleevegmeej heefjCeece Øeehle keâjles nQ~ meebefKÙekeâer keâer
meneÙelee mes hetJe& ÙeespeveeDeeW keâer keâefceÙeeW keâe helee Ûeuelee nw leLee YeeJeer efveÙeespeve keâe ceeie& ØeMemle neslee nw~

nceejs ØeosMe ceW Jele&ceeve Je<e& ceW efkeâleveer pevemebKÙee nw efheÚues Je<e& efkeâleveer pevemebKÙee Leer Ùee Gmemes efheÚues Je<e&
efkeâleveer pevemebKÙee Leer Deeefo keâes mecePekeâj Skeâ meejCeer yeveeles nQ, Fme meejCeer ceW Øeehle efkeâÙes ieÙes DeeBkeâÌ[eW keâes efueKeles
nQ~ Fve Øeehle efkeâÙes ieÙes DeeBkeâÌ[eW keâe DeeuesKeerÙe efve™heCe keâj DeYeer° heefjCeece Øeehle keâjles nQ~ DeeuesKeerÙe efve™heCe keâer
Skeâ efJeOee oC[ DeejsKe nw~

oC[ DeejsKe

efJeefYeVe mebJeieeX keâer Deehesef#ekeâ efmLele oMee&ves kesâ efueÙes oC[ DeejsKe keâe GheÙeesie keâjles nQ~ pewmes efJeefYeVe Je<eeX ceW
efkeâmeer ØeosMe keâer pevemebKÙee efvecveJeled nw :

›eâce mebKÙee Je<e& pevemebKÙee keâjesÌ[ ceW

1. 1995-1996 13.91

2. 1996-1997 15.67

3. 1997-1998 15.96

4. 1998-1999 16.28

5. 1999-2000 16.64

6. 2000-2001 17.01

7. 2001-2002 17.43

Fmekeâes oC[ DeejsKe Éeje efvecveefueefKele ™he ceW KeeRÛee ieÙee nw~
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efve<keâ<e&

oC[ DeejsKe mes mhe° nw efkeâ 1996-1997 ceW ØeosMe keâer pevebmeKÙee Je=efæ oj meJee&efOekeâ leLee 1998-1999
ceW pevemebKÙee Je=efæ oj vÙetvelece nw~ Fme Øekeâej meebefKÙekeâer keâe GheÙeesie keâj Øeehle DeebkeâÌ[eW kesâ DeeOeej hej efkeâmeer osMe
keâer pevemebKÙee ceW ØeefleJe<e& Deewmele Je=efæ keâe Devegceeve ueiee mekeâles nQ~ Fmeer kesâ DeeOeej hej DevÙe megefJeOeeDeeW keâe efJekeâeme
keâj mekeâles nQ~ mhe° nw efkeâ pevemebKÙee DeOÙeÙeve ceW meebefKÙekeâer keâe %eeve GheÙeesieer nw~
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Øeespeskeäš : 2

ef$ekeâesCeefceleerÙe DevegheeleeW kesâ efÛeÖeW keâe %eeve Ûeeš& kesâ ceeOÙece mes keâjevee, keâesCe kesâ hetjkeâ, mechetjkeâ keâesCe Deeefo
keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW keâes efÛe$e kesâ ceeOÙece mes JÙeòeâ keâjvee~

he=‰Yetefce

DeeOegefvekeâ ieefCele ceW ef$ekeâesCeefceefle keâe Skeâ cenlJehetCe& mLeeve nw~ ØeeÛeervekeâeue mes ner pÙeesefle<e efJeÅee ceW Fmekeâe
JÙeJenej neslee jne nww~ ef$eYegpe keâer YegpeeDeeW Deewj keâesCeeW kesâ yeerÛe heejmheefjkeâ mecyevOe mLeeefhele keâjvee, Gmekesâ DeeOeej hej
otjer Deewj TBÛeeF& mes mecyeefvOele mecemÙeeDeeW keâes nue keâjvee Fmekeâe ØeejefcYekeâ GösMÙe jne nw efkeâvleg Deepe Fmekeâe ØeÙeesie
Ùeebef$ekeâer meJex#eCe veew efJeÅee Deeefo ceW efkeâÙee pee jne nw~ ef$ekeâesCeefceefle kesâ DeOÙeÙeve ceW keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele
ner yegefveÙeeoer štume nQ, Dele: Fvekeâe mecÙekeâ %eeve hejceeJeMÙekeâ nw~ keâeleeaÙe De#eeW (x-De#e SJeb y-De#e) kesâ hejmhej
ØeefleÛÚsove efyevog (cetue efyevog O) kesâ heefjle: heefj›eâeceer jsKee kesâ heefj›eâceCe mes yeveves Jeeues keâesCeeW kesâ ef$ekeâesCeefceleerÙe Devegheele
Oeveelcekeâ SJeb $e+Ceelcekeâ oesveeW nesles nQ~ ØeLece ÛelegLeeËMe ceW Ùes keâesCe vÙetvekeâesCe, efÉleerÙe ÛelegLeeËMe ceW DeefOekeâ keâesCe Deewj
leermejs SJeb ÛeewLes ÛelegLeeËMe ceW Je=nlkeâesCe nesles nQ~ Ûeeš& SJeb efÛe$e kesâ ceeOÙece mes Fve keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW
kesâ efÛeÖeW (± SJeb –) keâes yeesOe keâjevee megiece SJeb JÙeeJeneefjkeâ nw~

GösMÙe

heefj›eâeceer jsKee kesâ heefj›eâceCe mes yeveves Jeeues keâesCeeW kesâ keâewve-mes ef$ekeâesCeefceleerÙe Devegheele efkeâme ÛelegLeeËMe ceW Oeveelcekeâ
Deewj efkeâme ÛelegLeeËMe ceW $e+Ceelcekeâ nesles nQ Deewj keäÙeeW ?

Fmeer leLÙe keâe DeOÙeÙeve Fme Øeespeskeäš keâe GösMÙe nw~

JeCe&ve

1. ceeve ueerefpeS efkeâ heefj›eâeceer jsKee keâer ØeLece ÛelegLeeËMe ceW efmLeefle
OP nw~ P mes x-De#e hej uecye PM [euee ieÙee nw~ ceeve ueerefpeS efkeâ efyevog
P kesâ efveoxMeebkeâ (x, y) nQ~ nce peeveles nQ efkeâ ØeLece ÛelegLeeËMe ceW efkeâmeer Yeer
efyevog keâe Yegpe Deewj keâesefš (x-efveoxMeebkeâ Deewj y-efveoxMeebkeâ) oesveeW ner Oeveelcekeâ
nesles nQ, Dele: GheÙeg&òeâ efÛe$e ceW

ve
yx

y

OP

PM
+=

+
===

²²
sin

d.kZ

yEc
θ (keäÙee We fkeâ DebMe

Deewj nj oesveeW Oeveelcekeâ nQ~)

M

P(x,y)

y'

x' x

y

O

θ
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ve
yx

x

OP

OM
+=

+
===

²²
cos

d.kZ

vk/kkj
θ

ve
x

y

OM

PM
+====

vk/kkj

yEc
θtan

ve
y

x
+===

θ
θ

tan

1
cot

ve
x

yx
+=

+
==

²²

cos

1
sec

θ
θ

ve
y

yx
ec +=

+
==

²²

sin

1
cos

θ
θ

nce peeveles nQ efkeâ ØeLece ÛelegLeeËMe ceW efmLele keâesCe vÙetvekeâesCe nesles nQ~ Dele: GheÙeg&òeâ efve™heCe mes mhe° nw efkeâ
vÙetvekeâesCeeW kesâ meYeer ef$ekeâesCeefceleerÙe Devegheele Oeveelcekeâ nesles nQ~

2. keâesCe θθθθ kesâ mechetjkeâ keâesCe (180º-θθθθ) kesâ ef$ekeâesCeefceleerÙe Devegheele

heeÕe& efÛe$e ceW ceeve ueerefpeS efkeâ heefj›eâeceer jsKee OX keâer Oeveelcekeâ efoMee kesâ meeLe ∠ POM = θ  yeveeleer nw~
hegve: ceeve ueerefpeS efkeâ heefj›eâeceer jsKee OX mes Ûeuekeâj OX' hej hengBÛekeâj efJehejerle efoMee ceW ∠θ  kesâ yejeyej Ietce keâj
OP' keâer efmLeefle ceW Dee peeleer nw~

Dele: ∠ P'OM' = θ

Deewj Gme oMee ceW ∠ P'OX = (180º – θ )

mhe°le: ∆ OMP ≅  ∆ OM'P'

Dele: mebiele YegpeeSB efvejhes#ele: yejeyej neWieer~

Deye ( ) θθ sin
'

''
º180sin ===−

OP

PM

OP

MP

( ) θθ cos
'

'
º180cos −=

−
==−

OP

OM

OP

OM

( ) θθ tan
'

''
º180tan −=

−
==−

OM

PM

OM

MP

θ

M

P'

Y'

X' X

Y

O
M'

P

B A

(1
80

º-
θ)
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( ) θθ cot
''

º180cot −=
−

==−
PM

OM

MP

OM

( ) θθ sec
'

'
º180sec −=

−
==−

OM

OP

OM

OP

( ) θθ ec
PM

OP

MP

OP
ec cos

''

'
º180cos ===−

Dele: efÉleerÙe ÛelegLeeËMe ceW efmLele DeefOekeâ keâesCeeW kesâ sin Deewj cosec lees Oeveelcekeâ nesles nQ efkeâvleg DevÙe
ef$ekeâesCeefceleerÙe Devegheele (cos, tan, cot or sec) $e+Ceelcekeâ nesles nQ~

3. heeÕe&efÛe$e  ceW ∠∠∠∠ XOP' = 180º + θθθθ

Dele:

] ( ) ( )ve
OP

PM

OP

MP
−−=

−
==+ θθ sin

'

''
º180sin

( ) ( )ve
OP

OM

OP

OM
−−=

−
==+ θθ cos

'

'
º180cos

( ) ( )ve
OM

PM

OM

MP
+=

−
−

==+ θθ tan
'

''
º180tan

( )
( )

( )ve+==
+

=+ θ
θθ

θ cot
tan

1

º180tan

1
º180cot

( )
( )

( )ve−−=
−

=
+

=+ θ
θθ

θ sec
cos

1

º180cos

1
º180sec

( )
( )

( )veecec −−=
−

=
+

=+ θ
θθ

θ cos
sin

1

º180sin

1
º180cos

Dele: le=leerÙe ÛelegLeeËMe ceW efmLele Je=nlkeâesCeeW  (1800 leLee 2700 kesâ yeerÛe kesâ) kesâ tan Je cot lees Oeveelcekeâ nesles
nQ efkeâvleg Gvekesâ sin, cos, sec Deewj cosec $e+Ceelcekeâ nesles nQ~

4. heeÕe& efÛe$e ceW ∠∠∠∠ XOP' = (360º – θθθθ) peneB vÙetvekeâesCe nw~

Deye  ( ) ( )ve
OP

PM

OP

MP
−−=

−
==− θθ sin

'

'
º360sin

M

P

Y'

X' X

Y

O

M'

P

P'

θ
180º
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( ) ( )ve
OP

OM

OP

OM
++===− θθ cos

'
º360cos

( ) ( )ve
OM

PM

OM

MP
−−=

−
==− θθ tan

'
º360tan

( )
( )

( )ve−−=
−

=
−

=− θ
θθ

θ cot
tan

1

º360tan

1
º360cot

( )
( )

( )ve+==
−

=− θ
θθ

θ sec
cos

1

º360cos

1
º360sec

( )
( )

( )veecec −−=
−

=
+

=− θ
θθ

θ cos
sin

1

º180sin

1
º360cos

Dele: ÛelegLe& ÛelegLeeËMe ceW efmLele Je=nlkeâesCeeW (2700 leLee 3600 kesâ
yeerÛe kesâ ) kesâ cos Deewj sec lees Oeveelcekeâ nesles nQ efkeâvleg Gvekesâ sin, tan,

cot, cosec $e+Ceelcekeâ nesles nQ~

GheÙeg&òeâ ÛeejeW efmLeefleÙeeW keâes efvecveebefkeâle efÛe$e mes mecePee pee mekeâlee nw~

peneB A = All · (meYeer ef$ekeâesCe efceleerÙe Devegheele)

S · kesâJeue sin  (leLee sin keâe JÙegl›eâce cosec )

T · kesâJeue tan (leLee tan keâe JÙegl›eâce cot )

C · kesâJeue cos (leLee cos keâe JÙegl›eâce sec )

  FmeceW Ùen DeeMeÙe efveefnle nw efkeâ efÉleerÙe le=leerÙe SJeb ÛelegLe& ÛelegLeeËMeeW ceW efpeve ef$ekeâesCeefceleerÙe DevegheeleeW keâe
Oeveelcekeâ kesâ ™he ceW GuuesKe veneR efkeâÙee ieÙee nw, Jes meYeer $e+Ceelcekeâ nQ~

5. keâesCe θθθθ kesâ hetjkeâ (keâesefšhetjkeâ) keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele
heeÕeeËefkeâle efÛe$e ceW ∠ OMP = 90º

leLee ∠ POM = θ

Dele: ∠ OPM = (90º – θ)

pees ∠ θ keâe keâesefšhetjkeâ keâesCe nQ~

vÙetvekeâesCe θ kesâ efueS mecekeâesCe ceW ∆ OMP

uebye = PM , DeeOeej = PM leLee keâCe& = OP

900-θ

θ

M

P

Y'

X' X

Y

O

P'

θ

θ

Y'

X' X

Y

O

AS

CT

P

M
O
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leLee vÙetvekeâesCe (90º – θ ) kesâ efueS

uecye = OM, DeeOeej = PM Deewj keâCe& = OP

(OÙeeve oerefpeS efkeâ efkeâmeer mecekeâesCe ∆ ceW meowJe oes vÙetve keâesCe nesles nQ~ efpevekesâ mehes#e uecye Deewj DeeOeej
hejmhej Deoue-yeoue peeles nQ~ efkeâvleg keâYeer veneR yeouelee, keâCe& meowJe Jener jnlee nw~

Dele:

( ) θθ cosº90sin ==−
OP

OM

( ) θθ sinº90cos ==−
OP

PM

( ) θθ cotº90tan ==−
PM

OM

( ) θθ tanº90cot ==−
OM

PM

( ) θθ ec
OM

OP
cosº90sec ==−

( ) θθ secº90cos ==−
OM

OP
ec

6.  keâesCe kesâ ef$ekeâesCeefceleerÙe Devegheele

heeÕe&efÛe$e ceW heefj›eâeceer jsKee OX mes Oeveelcekeâ efoMee ceW ∠θ  kesâ
yejeyej Ietce keâj OP efmLeefle ceW hengBÛeleer nw Deewj efheâj JeneB mes 900 Ietce keâj
OP' efmLeefle ceW hengBÛeleer nw~

Dele: ∠ P'OX = 90º + θ

∆ OM'P' ceW ∠ P'OM' = 180º – (90º + θ ) = (90º –

θ )

Dele: ∠ OP'M' = θ

∆ OPM ≅ ∆ P'OM' ∠ OMP = ∠ OM'P' = 90º

Dele PM = M'O ∠ POM = ∠ OP'M' = θ

OM = P'M' Yegpee OP = OP' (ef$epÙeeSB)

θ

θ

M

P'

Y'

X' X

Y

O
M'

P

B A

90º
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Dele: ( ) θθ cos
'

''
º90sin ===+

OP

OM

OP

MP

( ) θθ sin
'

'
º90cos −=

−
==+

OP

PM

OP

OM

( ) θθ cot
'

''
º90tan −=

−
==+

PM

OM

OM

MP

( ) θθ tan
''

'
º90cot −=

−
==+

OM

PM

MP

OM

( ) θθ ec
PM

OP

OM

OP
cos

'

'
º90sec −=

−
==+

( ) θθ sec
''

'
º90cos ===+

OM

OP

MP

OP
ec

efve<keâ<e&

heefjceeCe kesâ efueS

1. keâesCe (90º ± θ ± θ ± θ ± θ ) kesâ ef$ekeâesCeefceleerÙe Devegheele mebiele hetjkeâ DevegheeleeW ceW yeoue peeles nQ, ÙeLee
sin, cos ceW; cos, sin ceW; tan, cot ceW; cot, tan ceW; sec, cosec ceW cosec, sec ceW yeoue
peeles nQ~

2. (−θ) (−θ) (−θ) (−θ) Ùee (360 (360 (360 (360º − θ − θ − θ − θ ), (180º ± θ ± θ ± θ ± θ ) keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ heefjceeCe
ceW keâesF& heefjJele&ve veneR neslee DeLee&led sin, cos, tan, cot, sec, cosec ›eâceMe: sin, cos,

tan, cot, sec Deewj cosec ner jnles nQ~

2. efÛeÖeW kesâ efueS
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GheÙeg&òeâ 1 SJeb 2 keâes mebÙegòeâ keâj, meb#eshele :

sin ( – θθθθ ) = – sin θθθθ cos ( – θθθθ ) = cos θθθθ

Ùee sin (360º – θθθθ ) = – sin θθθθ cos ( 360º– θθθθ ) = cos θθθθ

sin (90º – θθθθ ) = cos θθθθ cos (90º – θθθθ ) = sin θθθθ

sin (90º + θθθθ ) = cos θθθθ cos (90º + θθθθ ) = – sinθθθθ

sin (180º – θθθθ ) = sin θθθθ cos (180º – θθθθ ) = – cos θθθθ

sin (180º + θθθθ ) = – sin θθθθ cos (180º + θθθθ ) = – cos θθθθ

efšhheCeer:

efkeâmeer keâesCe kesâ ef$ekeâesCeefceleerÙe DevegheeleeW ceW kesâJeue  sin Deewj  cos kesâ %eele nesves hej Mes<e Devegheele ieCevee mes
mJele: %eele nes peeles nQ keäÙeeWefkeâ

θ
θ

θ
θ

sin

1
cos,

cos

1
sin == ec

ec

θ
θ

θ
θ

cos

1
sec,

sec

1
cos ==

θ
θ

θ
θ
θ

θ
sin

cos
cot,

cos

sin
tan ==

θ
θ

θ
θ

tan

1
cot,

cot

1
tan ==

Yeeie - 2



(328)

DevegØeÙeesie

TBÛeeF& Deewj otjer kesâ ØeMveeW ceW GVeÙeve keâesCeeW, DeJeveceve keâesCeeW (efpevnW ›eâceMe: GVeleebMe Deewj DeJeveleebMe keâer keânles
nQ) kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ ceeve ØeeflemLeeefhele keâjves keâer DeeJeMÙekeâlee nesleer nw ieCevee keâeÙeeX ceW Fvekeâe DevegØeÙeesie
efkeâÙee peelee nw~
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Øeespeskeäš : 3

efJe<eÙe : mejkeâej Éeje ueieeÙes peeves Jeeues efJeefYeVe ØelÙe#e SJeb DeØelÙe#e keâj keâe DeOÙeÙeve

keâjvee~

Yetefcekeâe

owefvekeâ peerJeve ceW ØelÙeskeâ JÙeefòeâ efkeâmeer ve efkeâmeer Øekeâej, mejkeâej Éeje ueieeÙes ieÙes efJeefYeVe Øekeâej kesâ keâjeW keâe
Yegieleeve keâjlee nw~ Ùeefo JÙeefòeâ mejkeâejer Ùee iewj mejkeâejer mesJee ceW nw lees Jen Fvekeâce šwkeäme keâer meercee ceW Deeles ner Fvekeâce
šwkeäme mejkeâej keâes oslee nQ~ JemlegDeeW kesâ Kejeroves hej Jen cetuÙe mebJeefOe&le keâj (VAT) oslee nw~ ie=nkeâj, jes[ šwkeäme Deeefo
MeyoeW mes DeefOekeâlej ueesie heefjefÛele nQ~ FveceW mes kegâÚ keâj Ûegkeâeles meceÙe %eele neslee nw Deewj kegâÚ keâe %eeve meerOes GheYeesòeâe
keâes veneR nes heelee~

GösMÙe

yeÛÛeeW keâes mejkeâej Éeje ueieeÙes peeves Jeeues efJeefYeVe ØelÙe#e SJeb DeØelÙe#e keâj keâe %eeve keâjevee~

ØemlegleerkeâjCe

yeÛÛeeW keâes šsueerheâesve efyeue, nesšue kesâ efyeueeW keâes oskeâj Gvekeâes DeOÙeÙeve keâjves kesâ efueS efoÙes peeÙeW Deewj Gvemes efyeue
ceW Debefkeâle mesJeekeâj kesâ yeejs ceW yeleeÙee peeÙes~ ØelÙeskeâ efyeue ceW JeemleefJekeâ KeÛe& ceW mesJeekeâj peesÌ[ keâj ner efyeue keâe Yegieleeve
keâjvee heÌ[lee nw~ Dele: mesJeekeâj ØelÙe#e ™he mes GheYeesòeâe keâes osvee heÌ[lee nw~

Fmeer Øekeâej Fvekeâce šwkeäme kesâ efjšve& keâes Yeer yeÛÛeeW keâes DeOÙeÙeve keâjves kesâ efueS GheueyOe keâjekeâj, GvnW Ùen yeleeÙee
peeÙes efkeâ efJeòeerÙe Je<e& keâer Deeceoveer hej mejkeâej Éeje efveOee&efjle efveÙeceeW kesâ lenle Fvekeâce šwkeäme Yeer ØelÙe#e ™he mes osvee
heÌ[lee nw~

jsueJes SJe yeme kesâ efškeâšeW keâes yeÛÛeeW keâes GheueyOe keâjekeâj Gvemes, GmeceW ueies Ùee$eer keâj, šesue šwkeäme, Deeefo keâes
yeleeves keâes keânW~ yeÛÛes efškeâš ceW ØelÙe#e ™he mes efkeâmeer Yeer Øekeâej kesâ šwkeäme kesâ ueies nesves keâer metÛevee veneR os heeÙeWies~
DeOÙeehekeâ, yeÛÛeeW keâes Ùen yeleeÙeW efkeâ efškeâš kesâ oece ceW ner meYeer šwkeäme DeØelÙe#e ™he mes Meeefceue nQ~ Dele: Jes šwkeäme
pees GheYeesòeâe keâes ØelÙe#e ™he mes veneR osvee heÌ[lee, DeØelÙe#e keâj kesâ oeÙejs ceW Deeles nQ~

Fmeer Øekeâej owefvekeâ GheÙeesie keâer JemlegDeeW keâes Kejeroves hej Jewš, DeØelÙe#e keâj kesâ ™he ceW Jemleg kesâ efJe›eâce cetuÙe
ceW ner meefcceefuele jnlee nw~ ØelÙeskeâ GheYeesòeâe keâes Ùen DeØelÙe#e keâj Jemleg kesâ Kejeroves hej osvee heÌ[lee nw~ efpeve JemlegDeeW
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hej M.R.P. (inclusive all taxes)efueKee neslee nw~ Gve hej DeØelÙe#e keâj osvee neslee nw~ Deewj efpeve hej
exclusive all taxes efueKee neslee nw~ Gve hej ØelÙe#e keâj osvee neslee nw~~

efve<keâ<e&

GheÙeg&òeâ GoenjCeeW Éeje yeÛÛeeW ceW mejkeâej Éeje ueieeÙes ieÙes ØelÙe#e SJeb DeØelÙe#e keâj keâe %eeve nes peeÙesiee~ Jen
šsueerheâesve kesâ efyeueeW SJeb Fvekeâce šwkeäme efjšve& keâes osKekeâj mesJee keâj SJeb Fvekeâce šwkeäme keâer ieCevee keâer ØelÙe#e keâj kesâ
™he ceW keâj mekeâles nQ~

DevegØeÙeesie

mesJee keâj SJeb Fvekeâce šwkeäme keâer ieCevee keâjkesâ ØelÙe#e keâj keâes peevee pee mekeâlee nw~ DehelÙe#e keâj keâer ieCevee
meerOes leewj hej veneR keâer pee mekeâleer nw~
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Øeespeskeäš 4

otjer ceeheves keâe Ùeb$e meskeämešwCš (Sextant) yeveevee Deewj ØeÙeesie keâjvee

GösMÙe

� Fceejle keâer TBÛeeF& meskeämešwCš Éeje %eele keâjvee~

meece«eer

uekeâÌ[er keâe Skeâ leKlee efpeme hej Skeâ KeÌ[er heóer ueieer nes, Skeâ Je=òeekeâej ÛeeBoe efpeme hej 00 – 3600 keâesCe
Debefkeâle nes, Skeâ 20 ceeršj uecyee veeheves Jeeuee heâerlee, Skeâ Jeiee&keâej huesš, Skeâ veefuekeâe Deeefo~

efJeefOe -

Fme leKles keâer heóer ceW keâerueeW Éeje Ûeewkeâesj huesš peÌ[ oW~ Fme huesš kesâ ceOÙe ceW Skeâ Úso keâjkesâ Je=òeerÙe Ûeeboe veš
yeesuš Éeje Fme Øekeâej ueiee oW efkeâ Ûeeboe Fme veš kesâ meeLe JeeceeJele& / oef#eCeeJele& Ietce mekeWâ~ Fme ÛeeBoe hej 00 kesâ Deveg
veefuekeâe efÛehekeâe oW~ nceeje meskeämešwCš lewÙeej nw~

Deye Fceejle efpemekeâer TBÛeeF& %eele keâjveer nw, mes 15 ceeršj keâer otjer hej heâerles mes efveMeeve ueieeÙee ieÙee~ Deye Fme
otjer keâes 3ceeršj, 6 ceeršj, 9 ceeršj, 12 ceeršj Deewj 15 ceeršj keâer otjer hej heeBÛe meceeve Yeeie keâes efÛeefÖle efkeâÙee~

ÛeeBoe kesâ kesâvõ mes peceerve keâer TBÛeeF& (h) veeheves hej 0.5 ceeršj Øeehle neslee nw~

Deye 15 ceeršj keâer otjer hej meskeämešwCš keâes jKekeâj veefuekeâe ceW DeeBKe mes PeeBkeâ keâjkesâ Fceejle kesâ efMeKej hej keâesF&
efyevog osKeles nQ~ Fme Øekeâej Ghejesòeâ efyevog hej keâesCe veeheves hej 330 Øeehle neslee nw~ Ùener efyevog C hej efyevog A keâe GVeÙeve
keâesCe nw~

Fmeer Øekeâej meskeämešwCš keâes 12 ceeršj, 9 ceeršj, 6 ceeršj Deewj 3 ceeršj hej jKekeâj ›eâceMe: keâesCe 380, 460,
570 Deewj 710 Øeehle keâjles nQ~
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Øes#eCe :

›eâ.meb. ÛeeBoe Éeje veehee peceerve mes ÛeeBoe kesâ Fceejle mes Ùeb$e

ieÙee keâesCe (θ) kesâvõ keâer otjer (h) keâer otjer (d)

1. 330 0.5 15

2. 380 0.5 12

3. 460 0.5 9

4. 570 0.5 6

5. 710 0.5 3

D1

D1

D2

D2

D3

D3

D4

D4

33º 38º 46º 57º 71º

Fme jsKee hej efÛe$eevegmeej (cetue efyevog kesâ Thej peneB DeeBKe efoKeeF& ieF& nw) efyevog mes Øesef#ele keâesCeeW keâes ÛeeBos mes
yeveeÙee~ leledhe§eele keâesCeeW keâer jsKee leLee mecyeefvOele otjer kesâ ØeefleÛÚsove efyevog keâes (A, B, C, D, E) Øeehle efkeâÙee~

hegve: x-De#e kesâ meceevlej «eeheâ-heshej hej jsKee KeeRÛeer~ pees DelÙeefOekeâ efyevogDeeW (ÙeneB A, B, C, D, E) kesâ heeme
mes neskeâj iegpejleer nw~

cetue efyevog 0 mes 0.5 ceeršj De#e hej Skeâ jsKee KeeRÛee (1 mesceer · 1 ceeršj ceevekeâj)

Deye «eeheâ heshej hej 1 mesceer · 1 ceeršj ceevekeâj De#e hej 15 mesceer · 15 ceeršj keâer Skeâ mejue jsKee KeeRÛee~
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H-h

H

0 6 9 12 153

E D
C B

A

«eeheâ heshej mes Skeâ jsKee pees x-De#e kesâ meceevlej Øeehle nesleer nw~ Ùen jsKee DelÙeefOekeâ efyevogDeeW kesâ heeme mes neskeâj
iegpejleer nw~

Fme jsKee keâer cetue efyevog mes otjer, Fceejle keâer DeYeer° TBÛeeF& nesieer~

Fceejle keâer TBÛeeF& · 10 ceeršj Øeehle nesleer nw~

efve<keâ<e&

Ghejesòeâ Ùeb$e kesâ Éeje efkeâmeer Fceejle, hesÌ[, efÛeceveer FlÙeeefo keâer TBÛeeF& %eele efkeâÙee pee mekeâlee nw~
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Øeespeskeäš 5

GösMÙe

� ieefCele keâer efÛe$ekeâuee ceW GheÙeesefielee

he=‰ Yetefce

Deeefokeâeue mes ner ieefCele keâe GheÙeesie, peerJeve kesâ ØelÙeskeâ #es$e ceW neslee jne nw~ Jewefokeâ keâeue ceW Ùe%eJesefoÙeeW kesâ
efvecee&Ce ceW ieefCele keâe GheÙeesie keâjkesâ Je=òeekeâej, ef$eYegpeekeâej, Jeiee&keâej, <ešdYegpeekeâej Deeefo JesefoÙeeB yeveeF& peeleer LeeR~
cegieue keâeue ceW Jeemlegkeâuee ceW Fmekeâe GheÙeesie Deepe Yeer leepecenue, kegâlegyeceerveej Deeefo kesâ efvecee&Ce ceW mhe° osKee pee
mekeâlee nw~

DeeOegefvekeâ keâeue ceW Fmekeâer GheÙeesefielee Deewj Yeer yeÌ{ ieF& nw~ efJe%eeve, meebefKÙekeâer, Yetieesue, Jeemlegkeâuee, Deblejer#e
efJe%eeve, YetieYe& efJe%eeve, keâuee Deeefo ceW ieefCele keâe GheÙeesie DeefOekeâ mes DeefOekeâ nesves ueiee nw~

Fme Øeespeskeäš ceW nce kegâÚ GoenjCe oskeâj efÛe$ekeâuee ceW ieefCele keâe GheÙeesie keâjWies~

DeeJeMÙekeâ meece«eer

hešjer, hejkeâej, iegefveÙee, ÛeeBoe, heWefmeue
jyej, meeoe keâeiepe~

GoenjCe 1 - 12 mesceer Yegpee keâe meceyeeng
ef$eYegpe yeveeFS~ ØelÙeskeâ Yegpee
keâes Ûeej yejeyej YeeieeW ceW efJeYeeefpele
keâerefpeS~ efÛe$eevegmeej meccegKe
efyevogDeeW keâes efceueeFS~ Fvekesâ
efceueeves mes yeves ef$eYegpeeW keâes jbefieS~
Fmemes Deehekeâes Skeâ megvoj Deeke=âefle
(ef[peeFve) Øeehle nesieer~ osefKeS
efÛe$e-1~

efÛe$e-1
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GoenjCe 2 - 8 mesceer Yegpee keâe Jeie& yeveeFS~ ØelÙeskeâ
Yegpee keâes Ûeej yejeyej YeeieeW ceW efJeYeeefpele
keâerefpeS~ efÛe$eevegmeej meccegKe efyevogDeeW keâes
efceueekeâj Fmekesâ Devleie&le DevÙe Úesšs-
Úesšs Jeie& yeveeFS~ Fvekesâ efJekeâCeeX keâes
efceueeFS leLee efveefce&le Deeke=âefle keâes jbefieS~
Deehe keâes Skeâ megvoj Deeke=âefle (ef[peeFve)
Øeehle nesieer~

osefKeS efÛe$e - 2

GoenjCe 3 - e fÛe$eevegmeej efkeâmeer Yeer
ef$epÙee keâe Skeâ Je=òe yeveeFS~
Je=òe hej keâesF& efyevog ueskeâj
Ûeehe keâeefšS~ hegve: Gmeer
ef$epÙee mes, efpeme efyevog hej
Ûeehe ves Je=òe keâes ØeefleÛÚsefole
e fk eâÙee nw, otmeje Ûeehe
ueieeFS~ Fme Øeef›eâÙee keâes
keâF& yeej oesnjeFS~ Deehe
keâes efvecveebefkeâle efÛe$e Øeehle
nesiee~ FmeceW jbie Yej keâj
megvoj meer ef[peeFve Øeehle
keâerefpeS~ osefKeS efÛe$e 3

efÛe$e-2

efÛe$e-3
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efve<keâ<e&

Fmeer Øekeâej efMe#ekeâ,
efMe#eeefLe&ÙeeW mes DevÙe Deeke=âefleÙeeB
yeveJeeÙeW Deewj GveceW jbie Yejves keâes
keânW~ pewmes osKeW efÛe$e 4, 5, 6
mhe° nw efkeâ Fme Fve meYeer
Deeke=âefleÙeeW ceW ieefCele keâe ØeÙeesie
ngDee nw~

efÛe$e-4

efÛe$e-5

efÛe$e-6
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Øeespeskeäš : 6

Skeâ Iej Kejeroves/efvecee&Ce keâjves kesâ efueS yeQkeâ mes ueesve uesves kesâ efJeefYevve
ÛejCeeW keâe yÙeesje Øemlegle keâjvee

efMe#eCe efyevog

���� ie=n $e+Ce keâer DeeJeMÙekeâlee

���� ie=n $e+Ce keâer GheÙeesefielee

���� ie=n $e+Ce uesves kesâ efueS DeeJeMÙekeâ metÛeveeÙeW

���� DeeJesove he$e kesâ meeLe DeeJeMÙekeâ Øehe$e

���� ie=n $e+Ce GefÛele DeeefLe&keâ efveCe&Ùe

ØemlegleerkeâjCe

efkeâmeer Yeer JÙeefòeâ keâe efvepeer ie=n nesvee Gmekeâer cetueYetle DeeJeMÙekeâlee nw efkeâvleg DeeJeMÙekeâ hetBpeer kesâ DeYeeJe kesâ keâejCe
efvepeer cekeâeve nesvee mJehve cee$e ueielee nw~ Jele&ceeve ceW efJeefYeVe efJeòeerÙe mebmLeeÙeW ie=n-$e+Ce keâer megefJeOee Øeoeve keâjleer nQ
efpemekeâer meneÙelee mes JÙeefòeâ efvepeer cekeâeve keâer JÙeJemLee keâj mekeâlee nw~

ie=n ›eâÙe nsleg heÙee&hle hetBpeer kesâ DeYeeJe ceW ie=n-$e+Ce ueskeâj ie=n ›eâÙe/efvecee&Ce keâjvee GefÛele DeeefLe&keâ efveCe&Ùe nw Ùen
efvecveJeled Ûeeš& kesâ Éeje mecePee pee mekeâlee nw~

Jele&ceeve ceW cekeâeve keâe efkeâjeÙee        ie=n $e+Ce keâer osÙe efkeâmle
Øeefleceen efkeâjeÙee DeJeefOe kegâue OevejeefMe ceeefmekeâ efkeâmle DeJeefOe kegâue OevejeefMe
(®heÙeeW ceW) (®heÙeeW ceW) (®heÙeeW ceW) (®heÙeeW ceW)

` 2000/- ØeLece 5 Je<e& `1,20,000/-

` 3000/- efÉleerÙe 5 Je<e& `1,80,000/- ` 3000/- 15 Je<e& `5,40,000/-

` 4000/- le=leerÙe 5 Je<e& `2,40,000/-

kegâue Yegieleeve keâer jeefMe `5,40,000/- kegâue Yegieleeve keâer jeefMe `5,40,000/-
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GheÙeg&òeâ meejCeer mes mhe° nw efkeâ Skeâ JÙeefòeâ 15 Je<e& lekeâ efkeâjeÙes kesâ YeJeve ceW jnlee nw Deewj kegâue 5,40,000
efkeâjeÙes kesâ ™he ceW Yegieleeve keâjves kesâ he§eele Yeer ve lees YeJeve ›eâÙe keâjves keâer efmLele ceW neslee nw Deewj ve ner Jen YeJeve mJeeceer
yeve heelee nw~ peyeefkeâ Ùeefo JÙeefòeâ yeQkeâ mes $e+Ce ueskeâj ie=n ›eâÙe keâjlee nw lees 15 Je<e& ceW yeQkeâ keâe $e+Ce Deoe keâjkesâ ie=n
mJeeceer yeve peelee nw leLee efheÚues 15 Je<eeX mes Deheves YeJeve ceW jnves keâe megKe G"elee nw~ Fmekesâ Deefleefjòeâ 15 Je<eeX ceW
YeJeve kesâ efJe›eâÙe cetuÙe ceW Yeer heÙee&hle Je=efæ nes peeleer nw pees hetbpeeriele ueeYe keâer lejn $e+Ceer keâes GheueyOe jnlee~ Fme
Øeespeskeäš kesâ Éeje yeQkeâ mes ie=n-$e+Ce Øeehle keâjves SJeb $e+Ce keâer DeoeÙeieer kesâ efJeefYeVe ÛejCeeW keâer peevekeâejer nes mekesâieer~

ie=n $e+Ce uesves kesâ efveCe&Ùe kesâ hetJe& efvecveJeled metÛeveeDeeW mes DeJeiele nesvee DeeJeMÙekeâ nw :

1. ie=n $e+Ce efkeâve GösMÙeeW nsleg GheueyOe nQ -
De. cekeâeve (veÙee Ùee hegjevee) ›eâÙe
ye. Yetefce ›eâÙe
me. YeJeve efvecee&Ce
o. YeJeve efJemleej
Ùe. hegve: efvecee&Ce FlÙeeefo

2. keâewve-keâewve meer efJeòeerÙe mebmLee ie=n $e+Ce osles nQ~

pewmes - LIC, HUDCO,  yeQkeâ, efveÙeespekeâ keâlee& (Employer)~

3. efkeâme yeQkeâ Ùee efJeòeerÙe mebmLee mes Deemeeve MeleeX hej ie=n-$e+Ce ØeeLeea keâes GheueyOe nes mekeâlee nw Gmeer yeQkeâ
mes DeeJesove he$e Øeehle keâj $e+Ce kesâ efueS Øemlegle keâjvee~

4. ie=n $e+Ce kesâ efueS $e+Ceer keâer JeeBefÚle hee$elee pewmes meleled SJeb megÂÌ{ DeeÙe (steady and regular

source of income) DeLeJee ie=n $e+Ce kesâ Yegieleeve keâer #ecelee~

5. ie=n $e+Ce keâer DeoeÙeieer nsleg JeeBefÚle ØeefleYetefle (Yetefce/YeJeve keâe yebOekeâ jKevee) Ùee heÙee&hle efJeòeerÙe megÂÌ{
JÙeefòeâ Éeje $e+Ceer keâer peceevele uesvee~

DeeJesove he$e kesâ meeLe DeeJeMÙekeâ omleeJespe (Øehe$e)

meeceevÙele: ie=n-$e+Ce nsleg efvecveebefkeâle omleeJespe DeeJesove he$e kesâ meeLe Øemlegle keâjvee neslee nw :

1. kesâ.JeeF&.meer. (Know your customer)  mecyevOeer Øehe$e

De. $e+Ceer keâe henÛeeve Øehe$e

keâ. heeme heesš& (Pass port)

Ke. Jeesšj keâe[& (Voter card)

ie. hewve keâe[& (PAN Card)

Ie. [^eFefJebie ueeFmesvme (Driving Licence)
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* eqveÙeespekeâ Éeje efveie&le henÛeeve he$e

ye. efveJeeme mecyevOeer omleeJespe

keâ. efyepeueer keâe efyeue

Ke. šsueerheâesve efyeue

ie. jeMeve keâe[&

Ie. yeQkeâ Keeles keâer heeme yegkeâ

2. $e+Ceer keâer Jele&ceeve meceÙe keâer heâesšes

3. DeeÙe kesâ œeesle keâe ØeceeCe-he$e

De. DeeÙekeâjCe efJeJejCeer pees DeeÙekeâj efJeYeeie keâes Øeehle keâjeF& ieF& nw (Øeefleefueefhe)

ye. heâece& - 16 pees efveÙeesòeâe Éeje peejer efkeâÙee ieÙee nw (efheÚues 2/3 Je<e& keâe)

4. $e+Ceer kesâ DeefmleÙeeB Je osÙeleeDeeW keâe efJeJejCe (statement of assets and liablities) Fmekesâ
Devleie&le $e+Ceer keâes Deheveer Ûeue/DeÛeue mecheefòe SJeb Gmekesâ Éeje osÙeleeDeeW (liabilities / loan

raised by him) keâe efJeJejCe osvee neslee nw~

5. $e+Ce kesâ Yegieleeve nsleg ØemleeefJele ØeefleYetefle (security) Ùee peceeveleoej keâe efJeJejCe :

De. ØeefleYetefle kesâ Devleie&le efvecveebefkeâle cetue Øehe$eeW keâes yeQkeâ ceW yevOekeâ jKevee neslee nw (mortagage of

properties)

keâ. TDR or FDR (meeJeefOe efceÙeeoer pecee)

Ke. NSC (je°^erÙe yeÛele Øehe$e)

ie. KVP (efkeâmeeve efJekeâeme Øehe$e)

Ie. LIC (peerJeve-megj#ee Øehe$e) pewmes Insurance policy

* Yetefce Ùee YeJeve mecyevOeer Øehe$e FlÙeeefo

Ùee

ye. efJeòeerÙe megÂÌ{ JÙeefòeâ Éeje peceevele

6. ØemleeefJele ›eâÙe Ùee efvecee&Ce efkeâÙes peeves Jeeues YeJeve keâe efJeJejCe

De. efJe›eâÙe keâe keâjej veecee (Agreement to sale)

ye. YeJeve efvecee&Ce keâer efmLeefle ceW Deeefke&âšskeäš keâe DeeBkeâueve (estimate)

me. DevÙe meheesefšËie keâeiepeele

7. $e+Ce keâer mJeerke=âefle
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DeeJesove he$e kesâ meeLe Øemlegle DevÙe Øehe$e kesâ efvejer#eCe kesâ Ghejevle Ùeefo $e+Ceer hee$e nw lees DeeJesefole
$e+Ce keâer OevejeefMe mJeerke=âle nes peeleer nw~

8. ie=n $e+Ce keâe Yegieleeve

meeceevÙele: ie=n $e+Ce keâer DeoeÙeieer (cetueOeve ± yÙeepe) 15 Je<eeX ceW ceeefmekeâ efkeâmleeW ceW keâer peeleer nw~
ceeefmekeâ efkeâmleeW keâer DeoeÙeieer oes Øekeâej mes mecYeJe nw~ ØeLece Øekeâej mes $e+Ce keâer DeoeÙeieer ceW kegâue $e+Ce
keâer ceeefmekeâ efveef§ele efkeâmle yeQkeâ kesâ Éeje leÙe keâer peeleer nw~ Fme efkeâmle kesâ meeLe kegâue Mes<e jeefMe hej yÙeepe
Yeer osvee neslee nw~ Øeefleceen efveef§ele efkeâmle keâer OevejeefMe cetue Oeve mes keâce nesleer peeleer nw~ Fme Øekeâej Mes<e
OevejeefMe (cetue Oeve-efkeâmle) hej yÙeepe keâce neslee peelee nw~ Dele: Deoe keâjves Jeeueer Oeve jeefMe (Øeefleceen
efveef§ele efkeâmle ± Mes<e OevejeefMe hej yÙeepe) keâe ceeve Øeefleceen heefjJeefle&le neslee jnlee nw~ Fme Øekeâej keâer
$e+Ce DeoeÙeieer JÙeJemLee ceW ØeejefcYekeâ Je<eeX ceW yÙeepe keâer OevejeefMe Dehes#eeke=âle keâeheâer DeefOekeâ nesleer nw Deewj
Yegieleeve kesâ Deefvlece Je<eeX ceW keâeheâer keâce nesleer nw~ efkeâvleg Øeefleceen osÙe OevejeefMe mechetCe& Yegieleeve DeJeefOe
ceW Skeâ pewmeer veneR jnleer nw pees $e+Ceer kesâ efueS megefJeOeepevekeâ veneR nesleer nw~

Yegieleeve keâer efÉleerÙe heæefle ceW $e+Ce keâer mechetCe& OevejeefMe keâer Øeefleceen osÙe Skeâ meceeve efkeâmle yevee
oer peeleer nw~ Fmeer Øekeâej Øeefleceen osÙe OevejeefMe keâes yeQkeâ keâer Yee<ee ceW equated monthly

instalment (EMI) keânles nQ~ Ùen heæefle $e+Ceer keâes megefJeOeepevekeâ nesleer nw~ Fmes efvecveJeled mecePee pee
mekeâlee nw :

mJeerke=âle $e+Ce keâer OevejeefMe · ` 10,000.00

ceevee yÙeepe · 10³ Jeeef<e&keâ

meceÙe · 15 Je<e& · 180 ceeme

EMI · ` 10,750/-

ie=n $e+Ce uesvee GefÛele DeeefLe&keâ efveCe&Ùe

ie=n $e+Ce GefÛele DeeefLe&keâ efveCe&Ùe nw Fmekeâes efvecveebefkeâle ™he mes mecePee pee mekeâlee nw~

1. Ùeefo JÙeefòeâ Jele&ceeve ceW efkeâjeÙes kesâ cekeâeve ceW jn jne nw, lees ie=n-$e+Ce kesâ Éeje ie=n ›eâÙe keâjkesâ Jen Gme
ie=n ceW jnkeâj $e+Ce keâer ceeefmekeâ efkeâmle (pees ueieYeie JÙeefòeâ Éeje cekeâeve kesâ efkeâjeÙes kesâ ™he ceW oer pee jner
Leer) mes os mekeâlee nw~

2. Ùeefo JÙeefòeâ kesâ heeme mJeÙeb keâe cekeâeve nw lees Yeer Jen ie=n-$e+Ce kesâ Éeje ie=n Kejero keâj Ùee efvecee&Ce keâj
ie=n keâes efkeâjeÙes hej os mekeâlee nw Deewj Gmemes Øeehle efkeâjeÙes keâer jeefMe keâes ie=n $e+Ce Deoe keâjves ceW GheÙeesie
keâj mekeâlee nw Deewj $e+Ce DeoeÙeieer kesâ yeeo mecheefòe (Iej kesâ ™he ceW) keâe ceeefuekeâ yeve peelee nw~

3. Ùeefo $e+Ceer DeeÙekeâj oelee nw lees ie=n-$e+Ce kesâ Yegieleeve hej kegâÚ efJeMes<e heefjefmLeefleÙeeW ceW DeeÙekeâj ceW Útš
keâe ueeYe Yeer Øeehle keâj mekeâlee nw~
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