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Preface
It is now increasingly realised that in addition to serving the purpose of certification 

and classification, examinations can also be used as powerful tools for improving 
teaching/learning process. The analysis of students' responses to different questions 
asked in the examination can serve to diagnose the weaknesses in learning as well as 
shortcomings in curriculum transaction. Keeping in view the potential and importance of 

such an analysis, Central Board of Secondary Education undertook the present study in 
the subject of Mathematics for class XII for March, 1998 examination.

The study attempts to focus on highlighting specific errors and mistakes committed 
by majority of students while writing responses to different questions asked in the 
question papers. The performance of students in respect to each question in the question 
paper used for Delhi Region as well as outside Delhi Region has been analysed. It includes 
qualitative as well as quantitative aspects of responses. It is hoped that questionwise and 
jtopicwise suggestions for remedial action will be put to bes* use for maximising students' 
performance in the subject. We hope the study will provide useful feedback to the schools.

The Board is thankful to the members of working group and Resource Persons for 
their valuable contribution to the study. I compliment Shri G. Balasubramanian, Director 
(Academic), CBSE who helped to conceive and design the study. Shri R.P. Sharma, 
Education Officer (Science) deserves appreciation for coordinating the project, carrying 
out its related activities and bringing out this publication.

New Delhi 

February, 1999 B.P. Khandelwal
Chairman
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Tjte ne*4  mct imgO|1ance of QbjecttyejDa^ed cumculum, its effective transaction 
and the evaluation pf achievement of learners vis-a-vis the expected teaming outcomes 
cannot be denied. The three components form the backbone of an effective educational

1 u j i * * w *
system. Out of these three components, the, evaluation of learners' achievement measures 
the extent to wtweh the first two components have been taken care of and thus acts as 

a seff-regulating quality control device.

Keepin^in view mepoteoftal and significance of anaiysing students' responses to 
a*k$d }ri the examinations, the Central Board of Seportdaiy£djw<sation 

undertook ttepre^efrt study in $>e sybject of Mathematics for class XII candidates who 
appeared in &&fch, 1996 examination.

■ o & is e f ^ g s  Mar p m  s t u d y  . •

The p^oimance analysis of the selected sample of candidates appearing in March 
1998 examination has been undertaken with a view to :

(i) identify the type and nature of errors committed by candidates as against 
ideal responses given in the marking scheme.

(ii) diagnose specific areas of leaming diffiGufty in differeht topics.

(iii) identify possible shortcomings m curriculum transaction.

(iy) providefeedbaekto schools for initiating necessary actions to imporve 
students' achievement.

(v) «ttggestremedialmeasures to be taken by subject teachers and schools to 
Improve students' understanding of the subject.

The quality of answers to a question by different students may be affected by 
number of variables such as type and location of a school, the quality of learning 
experiences, the availability of resources and the type of question etc. Whatever may be

L ________  j .
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the background of a student appearing in the examination, his/her overall achievement in 
a subject is judged by the aggregiate marks he/she obtains. To cover candidates getting 
all ranges of marks is one of the important aspects of getting a true picture of prevailing 
conditions.

(i) SELECTION OF ANSWER BOOKS

The study was carried out for Delhi Region as well as outside Delhi Regions. It was 
decided to analyse 100 answer scripts from each category.

The method adopted for selection of answer books was stratified random sampling 
so that the answer books were mixed in nature and were independent of any partteular 

parameter. Since the study was to be conducted in a given time frame, only the first 
question paper in both the* categories was considered for the purpose of analysis. Mark- 
Wise distribution of selected sampleofanswer scripts was as under

Strata Range of Marks Number of 
Delhi Reg.

answer-scripts 
Outside Reg.

I. 0-33 15 15

II. 34-50 35 35

III. 51-75 35 35

IV. 76-100 15 15

Total 100 100

It may be noted that bulk of answer-scripts were taken for the marks ranging 33% 
to 75% so as to focus the study on average students.

(ii) QUESTION PAPERS USED

Although there were three sets each of separate question papers for Delhi Region 
and outside Delhi Region it was decided to consider only those answer books in which the 
candidates had used the first paper of the sets for both the regions. Cohsequenfly, for Delhi 
Region, paper 65/1/1 was taken and for outside Delhi region, question paper of code 
65/1 was used.

(iii) SELECTION OF WORKING GROUP MEMBERS

The working group for the study consisted of those competent and dependable 
subject experts, teachers educators, who usually act as examiners, additional head

V_________ J
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examiners and head examiners, paper setters and are well conversant with the teaching/ 
learning of the subject at the school stage. Some subject specialists from NCERT and 
Prinapals/VicefPrrncipats, experienced teachers were also included in the working group

\-Vr v .  ,-.v : ■ . -r -

as resource persons.

The working group was divicPed into six sub-groups, each sub-group handling a 
separate unit of the syllabus. Each sub-group had two perspns ,who were assjgned the 
question nos. relating to Me unit*in two papers 65/1/1 and 65/1. They went through the 
amswewf feodfcs #'#x^fttae@s antfmafrde'&their observations in the prescribed proforma. 
6 ach sub-group was responSbflefer preparing a qtieStidn wise report of the questions 

*&&& P S m .  %  tvvg papers.

g w & rr^  forthe study were dfvelopedjn a separate workshop
prior to the actual exercise cm ^erftOTndnqe analysis, the first profqrma wa^ used for 
analysts of types of wbeteas the second was related to statistical data.
Detailed quesfmtift&efG&M was ptiSpMted dri the third proforma. ’

The results of the study aiongwtth the statistical analysis are presented in the next 
section of the report.

V .
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Q. No. 1 By using elementary row transformations, find the inverse of the matrix

A = 1 2
2 -1

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Row Transformation 

on Matrices

Expected Answer

1 2

2 - 1

0 - 5 ,
1

r 2 - > - - R 2

p- ( 1 0
2 -1

,5 5 )

Rj —  ̂R, — 2R>2

A -‘ =

i  1 ^ 
5 5 
2 -1

V 5 5 )

f \_ \
5 5 
2 -1

V5 5 )

Performance level of students

orH
1 2 

2

Number of
students
not attempting

Number of students getting marks Mean score

0 % 1 1Vi 2

11 28 21 9 5 26 0.90

\ __________________________ ____ _________________ _________________ ;___________ _____y
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Generalft*marks

89% candidates from the sample attempted this question, out of which about 24% 
committed conceptual errors. Only 26% candidates from the sarhpte could do the question 

c£rfre$ly, gpffipg 2  ̂ ifi^rks whereas 32% oT them got zeip rroarkl *bpul; piTth*' 
candidates followed desired method but could not complete the same because of 
eornput&SdtoaL fc#Tofs.

j:. Errors committed with examples

(i) Symbol of determinant has peen used in piace pr symboi ot a BWrtrix Py^pme 
of the students.

: ' ■ f 
? (ii> inverse has been found by adjoint instead of using row .

- transformation. I

(iii) Iheficatiort of tr r̂ttffctfnatflons has b*en gap* 'wongfyi • Fbfc- . ’
though -  R2 h#s been used tout the fadfeaipn hs|s been given for

j ‘ % - * > % * % '  ■ ; \ ' i

ftv) Some <s»ndfdatfes have not written A in the stej> A  *"IA 

j (v) Calculation errors of the type :

2 -  (-2 ) * 0 and 2 ♦ > 3 )  = 5 "j

Probable causes

(i) The candidates are confused about the notations for determinants and 
matrices.

(ii) The candidates appear to be totaffy mixed up with row/column transforma
tions. They mean something else but carry out something different.

Suggested Remedial Measures

(i) The students should be made to understand the diffrence between row and

■ column transformations. They should be told specifically that only row
transformations are to be used as asked in the paper.

(ii) The operations should be indicated clearly and followed faithfully.

(iii) Use of notations should be clearly explained to the students. They should 
be specifically told that ( ) and [ ] notations are used for matrices and | | 
is used for a determinant.V   J

12



Q. No. 2

matrix.

Express the matrix A *
3 -4'
i -1 as the sum of a symmetric and a skew-symmetric

Type of Question Marks Objective Concept/Sub concept

VSA 2 Understanding To express the matrix as the 

sum of symmetric and 
skew-symmetric matrix.

Expected Answer:

A' =
3 J 

-4  -1 Also A = -i (A  + A ,) + ^ ( A - A ' )
I 2 I L2_______ I
Symmetric Skew Symmetric

-3 '

Symmetric ~ (A  + A ’) = -j
6 -3 
-3 -2 -3 -1

Skew - Symmetric ^ - ( A -  A') -

-5
;  T

5 0

r - 3i -5
3 T - ' xA = +

z l  -1 1  0
. 2 .2 ,

Performance level of students

Number of
students
not attempting

Number of students getting marks Meswi score

0 % \ vi ; W  r ,4

22 12 9 12 10 35 1.31

13



General Remarks

78% of the candidates from the sample attempted the question but only 44% could 

do it correctly to the end. 22% candidates did not attempt the question at all. It indicates 
that the co.-ceptof symmetric and skew-symmetric matrix is ndt ctear ta a majority of 

canjiidates.

c®8iiiWpNi: iwtn example

(i) The candidates do not underhand the concept of transpose of a matrix. The 
question has beendone haphazardly. Some of them have interchanged rows 

whereas others tried changing columns only.

(ii) .Some of tfie candidates havewrongly written the relationship as

a = | ( a + a ' ) - ( a - a ’)

(»i) Some candidates do not seem to have the ideaoTsym ^tricand skew- 
symmetric raatricesbecause thematrices they have expressed are neither 
symmetric nor skew-symmetric.

(iv) Computational enWs in addiftg the correspondlhg' elements of matrices.

(i) "Rie concept of transpose of a matrixis not dear.

(ii) The concept of symmetric and skew-symmetricmatrix is not clear.

f^QinfKiifll IvWawUrW

(i) Sufficient practice is required for finding the transpose of a given matrix.

(ii) The concept of symmetric and skew-symmetric matrices should be made 

dear to the students.

(iii) Sufficient practice needs to be given to students to express a matrix as a 

sum of a symmetric and a skew-symmetric matrix. This will help the 
students in understanding the concepts as well as help them in minimising 
computational errors.

14
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Q. No. 3. Show that the vectors \ -2 j  + 3k,-2i + 3 j-4k  and I — 3] -*- 5k are coplanar.

Type of Question Marks Objective Concept/Sub Concept

VSA 02 Knowledge Scalar Triple Product/ 

Coplanarity

Expected Answer:

Condition of coplanarity of three vectors s,b,c is [a,b,c]=0

1 -2 3

= I(l5 -12) + 2 ( - ia + 4 )  + 3<6-3) 
= 3-12 + 9 
=  0

Hence the vectors are coplanar.

Performance level of students

Numbtr of
students
not attempting

Number of students getting marks Mean score

0 % 1 1 % 2

11 17 2 6 1 63 1.51

General Remarks

89% of the candidates from the sample attempted the question and about 70% of 
them could do it correctly. 20% of those who attempted, got zero mark as they confined 
the concept of coplanarity of vectors with cotUnearity of points.

Errors committed with examples

(i) Some of the candidates took vectors a,b,c andd as position vectors of four 
points and then tried to show that points are coHinear.

(ii) Others took s, b, c, d as points, found AB, BC, CD and then used

1
2

al *2 *3 
b, b2 bj 

tj C,
= 0

15
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candidates.

Difference between eoplanarity andcoUinearity is not clear to many of them.

ScaJfrtripJ© prpduct of three vectors ĝ ives the volume of the parallelopiped 
formedbythree vectors and if voiumeiszero, it »at vectors- are

coplarw. This concept is not dear to many students.

Suggested Remedial MeasMfes

(i) Difference between coplanarity of vectors and Collinearity of points must be 
made dear to the students by taking sMffident number of examples.

(ii) Correct formula for volume of parallelopiped and what happens when volume
becomes zero must fee darted to ttee ?tud^njts by taking examples.

4. and3k3»bxd,  p r w * a 9*d

T " . b ^ c

? jWsitomf nfffJhin^Hnn Mark*^-- • p+Ttufkumr' * • ! €orfcept/SUb CorHail• • y  : - • - A
, I,* r .'*» ^  ̂

VSA 2 ' Knowledge Cross product 

and parallel vectors

ExpectedAnswer:

^ i x ^ c x d ^ a x E - c j i f r i s ? ^ . ........ (4

; -&i ik 'S  *  b x i  rfc£ ^3.......:::.

From (i) & (n) a x b - c  x <j == a x c -  S x d 

a x b a  x c = c x d -  b x dor

or

jfcx^b -  e)==(c-b) x d  “

* d -  f>;

afc ( b - c )  + ( b - e ) x d  =  0 

ax  (b -  c) -  d x (b -  c) =  0 

( a - d ) x ( b - c )  =  0 

(a -d )/ / (b -c )



/
Performance level of students

Number of

students
not attempting

Number of students getting marks Mean score

0 y* 1 1 Vi 2 o

44 31 4 5 1 15 0.70

General Remarks

75% candidates from the sample either did not attempt this question or obtained 
zero mark. Only 25% of those who attempted could do it correctly scoring full marks. 
Others committed conceptual errors.

Errors committed with examples

(i) Most of the candidates coidd not proceed further after writing a x b -  c x d = o

and a x c - b x d  = o

(ii) Some candidates had wMpn ( a - d ) x ( b - c )  but could not use the given 
results to get it equal to jefro

Probable causes

(i) The concept of a x b = -b  x ^  is not clear to significant number of the 
candidates.

(ii) The concept of ax(b+c) = axb+axc is not dear to many of them.

Suggested Remedial Measures

Suffident practice should be given to th* students to make it dear that the cross- 

product of vectors is not commutative but is eftrtrifetrtive over addition, while dot product 

is commutative as well as distributive.

Adequate pradtice and examples should be given to the students to prove that

a x b = -b  x a

Q. No. 5. Verify Rolle’s Theorem for the function f (x) = x2 -  x -  6 in the interval [-2 ,3|

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding RoHs Theorem

____________________________ . ________________ • ____________________ /
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Expected Answer :

1 . f(x) is continuous, being a polynomial function

2. f’ (x) = 2x -  -I exists in-] 2. ~ 3 [, .-. f (x) is denvable

3. f ( -2 ) i=4+2-6±0,  f(3;) = 9 - 3 - 6  = 0 => f(-2 ) = ff3)^0

V Soflife c e J - 2. 3[ Such that f(c) =» 0 ■ f

=* f ’(c) = 2c - 1= 0 =>C = ~

ii*' v?if ti’h y'mihfy ^ - j  *
1 ‘

Cs* ?Mqib0);>«s .wdrifi«&

Performance level of students
ftmmy |„ .n.-m If,, ........

Nw r^8r-p| ,  J ,  

students ’ 

not attempting

v , •; \ Mean score
v : > - •

0 % ■ *

. ..e:

iv * ' 2 ' ’

2 y 5 3 M .54 1.56

General Remarks : t,

ry. *»Thi£(-qt^stjj»fi Jiasbesn attemptecfctiy .majority of candidates i& 8% ) though only 
55% could complete it correctly getting futl merits. 44% of the <&ft4ig$te§ who attempted 

the question could not do it because of conceptual and computational errors.
* rr ~ r;,r * > > *- , % .  ,, ,.V"

Errors committed with examples

(i) All conditions of Rolle's Theorem are neither stated nor verified.

(iijJ c e bdmairi is nbt cleWly mentioned •••

f ’(c) = 0=> f(c) = 0, -  c - 6 = 0 => c = -2,3

f(x) = x2 - x - 6

f ’(x) = 2 x - x

Probable causes

(iii)

(iv)

(i) Majority of the candidates are not clear about 3 conditions of Rolle’s 
Theorem.

(ii) Conditions are mentioned without any verification which reflects rote 
learning in place of understanding.

(iii) The concept of open interval and closed interval is not clear to many of them.

18



(  —  ^  Suggested Remedial Measures

(i) Emphasis should be given to verification of conditions of Rolle’s 
theorem.

(ii) The domain of C should be mentioned.

(iii) Computational errors should be avoided while finding the value of C

(iv) The concept of open interval and closed interval should be made clear to the 
students with the help of examples.

lim Sin x
Q. No. 6 . Evaluate --------x —> Tt x - n

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Limit

Expected Answer

lini Sin x
X —> It X-Jt

Putting x - «  = y so that when x->7t, y - * 0

iim Sin x lim Sin(w-y)
.x - > «  x - n  y - * 0  -y

lim Siny 
y -^ 0  -y

= -1

Performance level of students

Number of
students

not attempting

Number of students getting marks Mean score

0 y* 1 1-34 2

15 42 4 9 1 29 0.84

V ___________ ________________  ,___________________ /
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General Remarks

85% of tile candidates Iftim the greeted sanhplfe ^ttempted this question out of 
which about 50% secured zero mark. Of those who attempted the question, 34% 

completed it correctly thus getting■■■?■ ̂ trtSrks. Others either committed computational! 
or

(0
lim S in x  lim

Sin x.
1 lim Sin x lim

-.x.
x - > ? t  x - * t  x - > *  x - > «  ( x - w )  x - * n  x

lim Sin x x  lim Sinx  lim x^;

x - »  it x - n

x- X - » ' "■ x -*.k> . x x -»  n. x'i-*- 

......  = 1.0 = 0

Probable causes

(i) The concept oflimits is not dear tothe candidates.

(ii) Many of the candidates are confused with the limit

lim sinx ... lim sinx 
with

x - *  0 x x - * n  x

Suggested Remedial Measures

The concept of limit should be made more dear to the students with the help of different

examples. Sufficient practice should be given to them to change various given limits to 
standard form with the help of substitution.

Q. No. 7. Differentiate 130
-i cos x 

1 +  sin x w.r.t. x.

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Differentiation of inverse 
trigonometric functions

20



Expected Answer: >' tan
-i COS X

1 + sin x

= tan-I
cos2 — -  sin2 —

2_______2_
X . x .2

(cos- + sin—)

= tan-i
X . Xcos —  sin -

___2_____I
X . Xcos- +sin —
2 2

= tan

= tan'

-i
1 -  tan

1 + tan'1--
2

_ X X
~ 4 ~ 2

dy _ 1 
^  dx

Performance level of students

Number of

students
not attempting

Number of students getting marks Mean score

0 1/2 1 1 % 2

17 34 6 10 2 31 0.94

General Remarks

The question has been attempted by as many as 83% candidates though only 31% 
could do it correctly. The average score of this question is far below expectations.

Errors committed with examples

(i) y/=-

1 +
cos X  ̂

1 +  sin x J

21



cos x = 1 -  2"sia2 xof I + 2sin2 ^
■■■■■■■■ 2

i t m - '
dx ;

cosx.
= tan-I -sin x

cos x
= tan-1 tan x(-l) = -I

1 + sin x

y = ten"1 (sec x -tan x) = tan_,|sec x -  ( 1 -  sec2 x)j 

[ l a n ( - - — :
L 2 2 J 2 2 ...

= tan

(v)

y " l

-1 * tap x = -
tan x

Probibte causes

Lack of Knowledge of trigonometric formulae.

(ii) The concept of inverse function is not dear.

Differentiation of composite function is* not- dear to many.

f lN iie # * ! . ;^

Sufficient practice shouJdbe given so that students can recall and apply 
standard trigonometric formulae appropriately.

Suffidfent practice should be given to differentiate composite functions.

(0

1
(iii) The difference between tan 0 and should be made clear. The

concept of trigonometric inverse function should be made very dear so that 
the students do not committ above mentioned errors.

2
Q. No. 8. Evaluate : j ( |ogx) dx

Type of Question Marks Objective Concept/Sub Concept

VSA 02 Knowledge
-------- ---------  T

Integration by substitution

v _______________ _____:____ j
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(  ■ ^  Expected Answer : Let log x = t

— dx = dt 
x

3 x 5 3

I = ^ (lo g  x)3+ c

Number of
students
not attempting

Number of students getting marks Mean score

0 y* 1 . 1 1/2 2

09 14 - 01 02 74 1.82

General Remarks

91% candidates from the sample attempted this question. Out of those who 
attempted, about 81% did it correctly getting full marks whereas6% did not give complete 
steps of solution and others committed either computational or conceptual errors.

Errors committed with examples

(i) The candidates committed mistakes in selecting proper substitution. For 

example, some students took * = | in place of log x = t

(ii) The answer was left in terms of t only and was not converted back In x.

(iii) The derivative of ^  was taken as log x

Probable causes

(i) Many candidates are not clear about laws of logarithm.

(ii) Many of them lack the practice of choosing proper substitution which leads 

to wrong answer.

(iii) Lack of basic idea of derivative of functions

V

23
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Suggested Remedial Measures

(i) Sufficient practice should be given to the students about the use of laws of 

logarithms in problems.

(ii) Candidates should be giv£n sufficient practice in finding derivatives of 
functions in which variable occurs in the denominator.

(Iii) Directions related to choosing propersukstitittion at proper places and 
giving the answer free from substituted variable should be emphasised 
upon. -

Q. No. 9 Evaluate : j  ~— - r ?

Type of *tuei$ort
j). "ji ,ii . . i. i . _l 1

Marks Objective Concept/Sub Concept

knowledge tnte f̂aftidn using integration

by parts or the formulae for

Mfc ;■! ' ' -Tim - ''U1 1
*{y ' - J ( f(x )  +  f (x ) )e x dx

= + c [ Usin9J[f(x) +  f ’(x)]ex dx = f(x)ex + c]

Performance level of students

Number of Number of studtents getting marks Mean score
students 
not attempting 0 % 1 1 1/a 2

21 34 05 04 02 34 0.98

V________________________ ____________________________ /
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C  ” ~~ ~ ! : ~ ~~ 'General Remarks:

79% of the candidates from the sample attempted this question. Out of those 
who attempted, 43% did it correctly getting full marks. 13% candidates did not give 
complete steps of solution and others either committed computational or conceptual 
errors.

Errors committed with examples

(i) Some candidates could not identify the form to which the question was to 
be reduced before applying the result of the standard form.

(ii) Some other candidates who used integration by parts, committed mistake 
in the application of method.

(iii) Some other candidates got mixed up with f(x) and P(x)

Probable causes

(i) Candidates lack practice in identifying integrals which can be reduced to 
standard form after some adjustments or calculations.

(ii) The method of “integration by parts” is not clear to many candidates. 

Suggested Remedial Measures

(I) Sufficient examples should be given to the students to put those expressions 
in standard form where dire# formulae can be used.

(ii) Practice should be given to the candidates to do problems “by parts” and 
verify their answers.

(iii) It should be explained to the students that a lot of Jabour can be save^ if the 
function, with a little effort, can be brought to the standard form where the 
formulae can be directly used.

Q. No. 10. Evaluate

8
J|x -5 | dx 
o

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Use of property

8 c h
Jf(x)dx = j  f(x)dx + J f(x)dx
0 a c

v _______________ :__________________________:__________________ ;________________ _____ y
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Expected Answer

'*v ' X
• ,J |x -5 | dx = J (5 — x) tl.V'H- j (x -  ?) dx ,

5 f 2 'I X* . *
-IX -  - i- i + — ->.V

f 2 2 -

-2 2 

= 17

.W 'MkriihB*

Number of 
students'

t •S,'*4 , ' ’l
not attempting

Number of students getting marks

.» y:>* 'ryte • <i.* 
0 ; >VT  ■ ' 1 14 ; .^ .v. :v ,r

.. . 27ii /' 1 .P,6 , 17 05 .rv f.* . . *; 33 _
— ' V t , :.̂ .L

. 1.06

General Rfemaifes

of those who
attempted, 38% did it $r&dfy. 43% fcandicfat6s (^ rt^ iife d M ^ iL iif^ Ir^ rs  while 17%

.* y09̂w t ■ >wf b̂wt i #*

J  | x - 5  | dx = J  | 8 -  5 1 dX
o o

x x it
J  | x - 5  | dx = J (x - 5 )d x  + J  (x -5 )  dx

o 5

4 4
x -5 | dx = J ( x - 5 )  dx +  J ( 5 - x )  dx

8 g 
J |x -5 | dx = J ( x - 5 )  dx
o o
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Probable causes:

(i) The concept of modulus

|x| = x for x > 0

= — x for x < () is not clear to the candidates.

Ii e b
(ii) Application of the property J f (x)dx = J f(x)dx + Jf(x)dx is not clear to many.

a a c

Suggested Remedial Measures :

(i) The concept of modulus |x[=x for x>0 and

= — x for x <() should be made very clear by taking suitable examples.

(ii) The difference between question with modulus sign and without modulus 
sign should be made very clear to the students.

(iii) Sufficient practice be given to candidates to use the property.

Jf(x )d x  = }f(x )d x  + jf(x )d x

Q. No. 11. : Evaluate :

dx

V 2 -4 x  + x2

Type of Question Marks Objective Concept/Sub Concept

VSA

•

02 Understanding Integration (use of the

r dx
formulae for J /-£“ - T )

' r v x  - a

Expected Answer:

dxr d*
v 2 - 4 x  +  x2 V(x - 2 ) 2 -(V 2 )2

= log ( x - 2 ) + > / x 2 - 4 x + 2  + c j^Usiag formula for ' 2

27



Number of
students

not attempting

Number of students getting marks Mean score

0 1/2\ 1 1 1/2 2

•\ 17 ' 11 02 14 05 51 1.50

General Remarks :

83% candidates in the sample attempted this question. Out of those who attempted 

61% did it correctly getting full marks. 12% candidates/jid not giwe complete.steps of 
solution. Others either committed calculation errors or conceptual errors.

f») candidates ihave either hot bteenlbfe to convert the denominator of

the integral #s suitv w  difference of two s&iarels or Mife aone it wrongly, 

dx
{») the formula I ‘ hot property used. Instead, the standard result

of J
dx

~ r— 2 was written bysome candidates as answer, x - a

(ii)

Many candidates lack practice in writting quadratic expressions as sum or 
difference of two squares.

The candidates should carefully read the question and identify the integral

as f
jfo

Vx2 -  s
or

dx->
2 2 ahd then proceed further.

X “ E

Suggested Remedial Measures :

(i) Sufficient practice should be given to the students to convert a given 

quadratic polynomial as sum or difference of two perfect squares.

(ii) The students should be advised to read the question thoroughly and then 
decide which standard form of integral is to be used.

(iii) While writing the result involving logs, the expression should be enclosed

within modulus sign as log ;+ V x 2 + i
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Q. No. 12. Evaluate

? Sin x -  Cos x .-----------------dx
,, I + Sinx Cosx

Type of Question Marks Objective Concept/Sub Concept

VSA 2 knowledge Integration (Definite integral) 

use of the property

Jf(x)dx = J f (a -  x)dx 
0 0

Expected Answer :

I n.-2 sin x -  cos x 
() I + sin x cos x

21 = 0 J  f ( a -  x)dx
o

or, 1 = 0

Performance level of students :

sm!( j r / 2 - x ) - c 6 s { ' J i / 2 - x )= I ------------------------------------dx
„ l +  s in ( n /2 - x )  c o s (n /2 - x )

“j.2 cos x -  sin x , , r r/ \ j
= J 7— :--------------dx = " 1 (Using J f<x)cbc0 1 +  sm x cos x 0

Number of
students
not attempting

Number of students getting marks Mean score

0 1 1 1/2 2

17 18 05 10 - 50 1.36

General Remarks :

83% of the candidates attempted the question. Out of those who attempted, 60% 
did it correctly. 20% candidates committed conceptual errors while 13% could not solve 
the question correctly because of computational errors.

J
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Errors committed with examples:

(i) Some candidates tried to solve the question by substitution method and thus 
arrived at incorrect solution.

(ii) Wrong use of Trigonometrical results such as

stn -  0 j = sin 0. cos j - ~ -  o |  = cos 0

Rr&NMMe cause*:

(i) . Candidates are not in a position to recall standard Trigonometric results e.g.

sin |y - 0 ^ » c o s 0 ,  c o s |y - 0 j  = sin© dc. ?

(ii) Lack of 4uwMadge of a^cation of the property
■. ’ '-.is--- ■,'•' >  . - V . . . :  *

Jf(,x)dx *  Jf(a-x )d x
o ,o-

Suggested Remedial Measures :

(i) Students are advised! to remember standard trigonometric results and 
sufficient practice should be giventouse the formulae properly.

(ii) Sufficient practice trr solving problems with the help of properties of definite 

integrals be giveh. . ' ' -i v  'U:‘:

Properties of definite integrals should be given alongwith their proofs.

Q. No. 13. Solve the differential equation

dx S -
Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Separating the variables 

of a Differential Equation
1 “  ■ ■ - ................................- J - n * ------  1

V ___________________________________________________________________________J
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Expected Answer

dx V l - x 2 

separating variables, we get

dy -dx 

y / l -y 2 yl 1- x 2

f dy f dx 
Integrating J = "J ^  ^I — v

=> sin-1 y = -  sin-1 x + C 

=> sin-1 y + sin-1 x = C

Number of
students

not attempting

Nutfnber of students galting msiks Mean score

O' 1/2 1 1 % 2

11 12 4 19 4 50 1.43

General Remarks :

The question has been attempted by as many as 89% candidates from the sample. 
39% candidates committed computational errors.

Errors committed with examples:

(i) Some of the candidates considered it as homogenous equation of second 
degree

<«> dy =

V
(iii) sin-1 y + sin-1 x = sin- * C 

=> y + x = c

m  J 7 T 7 =2y y

v _________’_______:________J
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dv
(V) V1 -  V2 V I - x '  

dv sin- 1 x

dx

dx sin-1 y

(vi) Constant of in^gration is not written.

Probable causes *

(i) Lack of practice in discriminating different types of differential equations.

(ii) Lack of knowledge of trigonometric functions.

(iii) Results of standard integrals are not known. ^

Suggested Remedial Measure* :

1. Sufficient practice shouldDe given fc> thestudentsin discriminating different

types of

2 Difference between ski-1 ft and - r - r  should be explained to the students
■ • , sin u v  ■ .j

xitear^ , / ,;.0v V . r /

3. Significance of constant of integration in questions of differential equations 
should be emphasised upon,

No. 14. Two unbiased dice are thrown: Find theprobability that neither a doublet nor 

a total of 10 will appear.

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Probability-Addition Formula 
I

and negation

Expected Answer:

Total no. of possible outcomes = 36 

unfavourable outcomes

= {(1.1), (2,2), (3,3), (4,4), (5,5), (6.6), (4,6), (6,4)} 

=> No of favourable outcomes = 36 -  8 = 28

J



2X 7
Required Prob. = — ■= —36 9

OR

Required Prob. = 1 - P (either a doublet or a total of 10 appears). 

= l -  {P (doublet) + P (a total of 10) -  P (a doublet & a total of 10))

= !-<  —  + 
36 36 36 J

_ l _ J ^  _28 _ 7 
36 ~ 36 "  9

Performance level of students:

Number of
students
not attempting

Number of students getting marks Mean score

0 Yz 1 1 Yi 2

16 28 17 14 02 23 0.84

General Remarks :

44% of the candidates either did not attempt this question or secured zero mark. 
Only 23% of the sample could solve the problem correctly. 61% candidates committed 
conceptual errors.

Errors committed with examples:

(i) P(Doublet) =

P(Total 10) =

P(Neith6r a doublet nor 10) -

P(No doublet) = 1 - 7  = 7  
6 6

P(Not total 10) = J - j l p

5 11 55
P(Neither a doublet nor 10) = ^ XJ Y = 72
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(iii) P(Doublet) = -  
6

P(Total 10) = —

P(8wh>* flH : P(N°* . i - U 2
4 4

Probable causes:

(i) Candidates failed to dfetftrtnine an event which is a doublet having a total

of 10. i.e. ( i j f y

(ii) Many of the candidates considered the two events as mutually exclusive' 
events

5ugg«$t*(t jtentfttffaf Measures:

(t) Theorems on probabftfty shouto be explained
. C r a f t y ;  .  *

(Ii) The candidates must have the clarity about mutuaWy exclusive events

(Hr) This candidates Shoukibe given sufficient practice to write aril the favourable 

eventa-satisffying either of the conditions. Events which aree&mfWfcrV stejld 
be taken only once.

Q. No. 15. Find the regression coefficient of y on x for the following data :

£ x  = 24; £ y  = 44; £xy = 306; £ x 2 = I64, £ y 2=574; n = 4

Type of Question Marks Objective Concept/Sub Concept

SA 2 knowledge regression coefficient of 

y on x.

Expected Answer:

I * I y2 > y - 
h = ----------------ay* 2 _ ( £ x ) 2

I x 2-
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306-
24x44

164- (24)

=  2.1

Performance level of students

Number of
students
not attempting

Number of students getting marks Mean score

0 1/2 1 1 'A 2

10 30 4 6 5 45 1.1®

General Remarks :

90% of the candidates from the selected sample attempted this question, out of 

which about 4% committed conceptual errors. Out of those who attempted, only 50% 
could complete it correctly securing full marks. Other 50 %  committed computational 
erors, which is not ejected of candidates for this stage of education. One third of the 

candidates who attemped secured zero mark.

Errors Committed with examples :

(i) Wrong formula used

.  --------------------------------------------------------- b „  - S f c S & t
V l » Z y 2- ( S y ) J l l » I x 2 - G X 2I -■ (£ * )’

(ii) Computational mistakes..

(iii) Incomplete solution.

Calculation erf correlation co-efficient in place of regression co-efficient

Probable Causes

(0 Some of the candidates appear to be confused#! writing the formula for b^ 

and byx. Many of them have committed computational mistakes either due 

to lack of practice or due to lack of time.

Others confused it with correlation coefficient and calculated the same.
yBRARY & BOCUMaiTATION UfcNISu.
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Suggested Remedial Measures:

(i) While doing regression lines, students should be made clear about the 
difference between two regression coefficients ^nd fhfe difference in their 

formulas

(ii) Sufficient practice may be given to the students to help them eliminate the
■ '■ ■ ’ , ■; , ... . . . .  :-Mfsabate. to. lavaS

computational errors and they should be asked to solve the question till they
get th® fmal result.

No. 16. Using the* property of determinants, prove that

■ ' u ia+©  + c  ̂ -c_ - q ,  
c a + b + c - a  

- b - a  a + b + c
= 2 (a  +  b) (b +  c )(c  + a)

djhemsft l&isnsd

n  W ssepifeaFdHfldipf3
ciw

(CO 
)'}9 '
sen

» KX"1 OWTlWlT

"V

Q& m .tfcv wi 
ouo®$p m *

'm:T ■' .

0195- b0Tt a e ^8 te m im n tM w  emshibt

Expected Answer; :. aalqmsxe .rtttw ©sitirfmvoO --eionrl

ing C, -»C , + c , and C2 ->C2 + C3; we get

L H .S  -i(Jb i^c)

1 -1  - b ,  ' 
-V \ ' -r w

1 1 a + b + c

Using R2 -> R2 + R,, We get

L.H.S = (b + « *)(c + a )(a  + b)

I -rl . -b  • 
0 0 -1

1 1 a + b + c

Expanding bye R*j vre gsfe

L.H.S. -  2 (a+ b)<b¥c^ (c+a) = R. H. S.

3*



( IPerformance level of students :

Number of
students

not attempting

Number of students getting marks Mean score

0 y2 1 1 % 2 2 1/2 3 3 Vz 4

9 6 2 3 5 6 2 2 - 65 3.24

General Remarks:

91% of the candidates from the selected sample attempted the question of which 
70% could complete the question correctly. Others committed either computational or 
conceptual errors. 6% candidates secured zero mark.

Errors committed with examles :

(i) Operations performed are not indicated correctly. Sometimes operators are
performed without any indication.

(ii) Some candidates have performed row operations even when column 
operations have been indicated

(iii) Many candidates have found the result by expanding the determinant, 
without using the properties of determinants.

Probable Causes :

Some of the candidates appear to be confused or in a hurry. Consequently, they made 
computational mistakes and indicated the operations incorrectly. Sometimes, even the
properties are not clear to them and they do not use these correctly and prefer to expandi
the determinant.

Suggested Remedial Measures:

(i) While doing the properties of determinants, it should be made clear that 
every performed operation should be deary indicated Equalities should not 
be used, Arrows should be used in placa of equalities.

(ii) Sufficient practice should be given to the students to transform the given 
higher order determinant to lower order determinant by using properties 
only.

V____________ .. . - ............  ■■. ■ ■ ■ -»■- - J
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(Hi) Adequate practteeshould fee given to thestudents to hetp them droinate 
computational errors while using properties.

Q. No. 17. A variable 

of in & f m  

given by the equation

x2 + y2 + 1}  -  x -  2y -  3z = 0

fixed point (1, 2, 3). Show that the locus
is the sphere

Type of Q^ftion ■ m m  s m m m Concept/Sub Concept

.. SA 04 Understanding Riane, sphere end 

locus

«E*l|pWwPBI

throufc (1,2,3)

■: a( ?t “ l>+*b<y -  2) 4^jg -3)  ............... (i)

‘tot (X|.yj. z\) fee theloot off||$«n4teM!or from®*igih theplane.

a(x, -1 )  -t-b (y|-2H «(z, -  3) = 0 ,

D. Rs of perpendicular from Origin to the plane are <x,, y,, z, >

a b c . , .■
—  = —  = —  = A, => a = a. X., b = Ay, c = ax. 
x, y, z,

=>M X|(xi - l )+yi (y , -2 )+z , (z , -3 )| !=o

o  x,2 + y,2 + z,2 -  x, -  2y, -  3z, = 0

Equation of locus is x2 + y2 + z2 -  x -  2y -  3z = 0 Which is the eqn. of
sphere.

Petfomtance level of students

Number of

students

not attempting

Number of students getting marks Mean score

0 Vz 1 'I'/k 2 2Vz 3 3Vz 4

43 33 1 15 2 1 - 1 — 4 0.69
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General Remarks :

76% of the candidates in the sample either did not attempt the question or secured 
zero mark A number of candidates gave incomplete or vague solutions. Only 7% of the 

candidates could do the question correctly getting full marks.

Errors committed with examples:

(i) Let the Eqn of sphere be x2+y2 + z2 + 2ux + 2vy + 2wz + d = 0 

and putting ( -1 . -2 , -3 )  for 2u, 2v 2w & d = 0

we get x2 + y2 + z2 -  x -  2y -  3z = 0

(ii) Most of the candidates took (-1, -2, 3) as the foot of 1 from origin to the 

plane and then tried to write the equation of plane.

Probable Causes:

(i) Meaning of term 'locus’ is not understood properly by majority of 
candidates.

(ii) Translation of the problem to mathematical equation of plane could not be 
done correctly by most of the students.

Suggested Remedial Measures :

Taking into consideration the fact that the problems related locus are generally not 

understood clearly by many of the students, greater emphasis needs to be given to clarify 
this concept by taking variety of problems.

Q. No. 18. If a, b, c, are the lengths of the sides opposite respectively to the angle

a2A, B and C of a A ABC, Using vectors prove that cos C =
' 2 + b 2 +c2

2ab

Type of Question Marks Objective Concept/Sub Concept

SA 04 Skill & 

Understanding

Triangle law, 

scalar product, angle 

between two vectors

V ________ ______________________________________ .____________________________________ /
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Expected Answer:

“* "*■ —> . —> ■ ■ —^
Let a, b, c repres^rrted by BC CA  aiid AB of a A ABQ.

By A law of vectors.

3+b + c = 0 

=>c =>-(a + b)

Squaring, |cf wjaf+| b| + 2 i^  .

= | a | 2 + |b |2 + 2 | a |  | b | cos(ic-c)

=> c2 = a2 + b2 - 2abcosC. v | a | = a ,| B

=> cos C =

c I = c

a2 + b2 - c 2

2ab

Performance level of. students:

Number of
ftodentsr
not attempting

Number of students getting marks Mean score

0 %

* "V 

1 154 2> 2 K ■ 3

7 v

3 %

•\sr. .

.< 4  -

..... 23 8 2 3 2 2 15 6 39 3.05

31% of the candidates; from the sample have either hot attempted the question 6r 

secured zero mark. The response for this question is not satisfactory.

Errors Committed with examples:

(i) Diagram is not properly drawn, It is indicated as

(ii) Concept of angle between the vectors is not

—> | _ | 
clear, e.g. From the diagram, a . b is taken as I a I b cos

Probable Causes:

(i) The concept of angle between the vectors does not seem to be clear,.

(ii) The condition for three vectors to form a triangle is not clear to many.

V
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Suggested Remedial Measures:

(i) The concept of angle between two vectors should be explained clearly. In 
this case, the angle I between a and b is % - c  and not C.

(ii) The condition for three vectors to form a triangle.
—> —> —^

i.e. AB + BC + CA = 0 should be emphasised and explained clearly.

Q. No. 19. Two balls are drawn at random from a bag containing 2 white, 3 red , 5 green 
and 4 black balls, one by one without replacement. Find the probability that 
both the balls are of different colours.

Type of Question Marks Objective Concept/Sub Concept

SA 4 Understanding Probability of dependent 

events

Expected Answer:

P (both of different colour)

= P(White & Red or White and Green or White and Black or Red & Green or Red & 
Black or Green & Black)

. _ 2i 'r 3|C'i ! 2C 5c, , 2q 4C| | 3C, -5c, ( 3C| -4C| 5c, -4Ci 
I4C2 I4c2 I4c2 I4c2 14c2 14^

= (6 +  10 + 8 +  15 + 12 + 20) / 91

_ Z i
“  91

Performance level of Students:

Number of
students
not attempting

Number of students getting marks Mean score

0 Vt 1 r A 2 2 Vi 3 3 Yt 4

23 43 — 6 1 7 , 3 4 — 13 1.2

v _________________________________________________________________________________ _ y
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v J 9 Mm# t t»  candidates have etther not attempted the question or secured zero mark. 

Onty 13% of thecand»dat»s outof the= sample could complete tie  question and secure full 
marks. Seeing the average score, it seems that the baste concept of probability is not 

property understood.

Efron cwimillmjl wfliN m inyinf*'

(i) Prolwfc^ of aeteetionof 2 \^hebM s
14 14

(it) P( White and «e d ) ^ci * 3Ci
14,c2 ..

#  Candidates do rtoteeemto be dear about the events connected with ‘OR’ or ‘and’. 
(*) lt«tt*ars#>at jpapyet toem are m t  able to differantiatebetwaen independent

n iiiiMMnfiiBt mienti and dependent ownnts

to be provided to find the probability of everts 
symbol OR or AND.

No. 20. Findtheprobafeility distribution of the number of heads in three tosses of a coin.

Type of Question Marks Objective Concept/Sub Concept

SA 4 Understanding Probability distribution of

a random variable

^  ,  * IHere n = 3. p = - ,  q = - *



f Y
Let x ~ Number of heads :

X 0 1 2 3

P(x, C 0 . , » ( j j ’ ( i ) '  C « 3 .2 ,( |)2( i ) '  C«3.3, ( I ) , (1 ) "

I  3 2  1
8 8 8 8

Performance Level of students:

Number of
students
not attempting

Number of students getting marks Mean score

0 % 1 1 Yi 2 2 ,/a 3 3 1/a 4

21 18 5 4 1 2 1 6 - 42 2.65

General Remarks :

39% of the candidates in the sample either did not attemptthis question or scored 
zero mark. Only 53% of the candidates who attempted tt>e question could do it correctly.

Errors Commuted with examples:

S ^ o f ^ c a n< ^ t ^ « r ^ # » p n< ^ o f s u c o B« M p 4 l B^ 0(

|  wNchted terraneous calaM ons. Most o< the errors comrr*»d are c o n g ^ W

- in Habile.

Probable Causes:

Lack of basic c o m ^ t of probability arvd probability distribution of a random variable 

seems to be the most probable cause for wrong answer.

S u o a u M  im a d M  H m y n t

Adequate number of problems and«xamptes w |»e*>ab«^ «fetribtltioniei* antew  y 

variable shouki be given to the studentetoctarify*h» concefjt



Q. No. 21. For the function f(x ) *  -2x3 -  9x2 -  f i x + 1  ifirid thl interval(k)

(a) in which f(x) is increasing

(b) in which f(x) is decreasing

Type of Question Marks Objective Concept/Sub Concept

SA 4 Understanding *;- ■ in&efcsing anddecreafslfif 

function

Expected Answer

f ( \ )  =  -2 x 3 - 9 x 2 -  I2x +  I 

n x )  = -63^-18x-12 

f& rin tirea sin g in d  decreasing function, f*(x) =  0

- ^ x 2 + ^ + 2 ) , =  0 ,

fcx*2̂ ?s<|

=*x = - l , - 2

iU4nferval; f n * * n f ( x y = ^ x + i ) ( x + t ) Nature of function

X < -■> -v e -v e -v e Decreasing

-2 < X <: - I -v e + ve + ve Increasing

x > - 1 + v e + ve -ve Decreasing

f(x) is decreasing in x < -  2, x > -  1 and f(x) is increasing in -2  < x < -  1 

Performance level of students :

Number of

students
not attempting

Number of students getting marks Mean scoire

0 V* 1 1% 2 2 % 3 .314 4

1 5 1 7 3 27 14 7 2 27 2.55

V___________.___________  . ____________ J
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General Remarks:

The question has been attempted by majority of candidates, though only 29% 

of those who attempted could do it correctly. Majority of candidates could not understand 

the question bepayse of negative sign with the function f(x)

Errors committed with examples:

(i) f'(x) -  -6(x + I) (x + 2)

- ve sign of the derivative was not considered for determining the nature of 

the function.

(ii) P(x) = -6x2 -  IXx -12 

= 6 < x -l ) (x -2 )

f'( x > = () => x = 1.2

(iii) Inequation could not be solved by majority of candidates.

(iv) Computational errors in factorisation.

Probable Causes :

(i) Lack of practice in simple factorization of a polynomial.

(ii) Lack of knowledge in solving inequation.

(iii) f’(x) is not considered in totality. Nature bf(#+1) and (x+2) is considered 

for checking the sign of the derivative.

Suggested Remedial Measures:

• (i) Sufficient practic! ,̂MdulR!%llf̂ i# i^% >^ftclrrt^^tutors of polynomial? W  thfe; 

type ax2 +bx+c

(ii) Concept of inequations should be made clear by explaining the meaning of: 

a b > 6 aftd a b < 0 .

(iii) The students should be made to understand clearly that for the nature of 

function, it is the behaviour of f^x) which is to be c o n s id e r a h S % ^% W T^

... the factors of f (x ) .
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■ ic" 0* Ho. Find from ■■ x W: r. t  X.

m Differentiation by

v -  j cosec x

5;'

& y

Ay = ^cosoc (v+A x ) -  ./cosec x

Ax Ax

X  ^  j » W « ^ i %  +  ^ ) r  +  ^p 0 8 C C  X

■+ iSss) ■+ <

■ A -ir t
siafx+AX) stn x. Ax ;x+Ax}+<

Ax' , Ax-cos x + — »  —
. 2 2lim Ay to  

Ax -> 0 Ax Ax - > sitt<x +Ax)«Htx

level of students:

Ax X + Ax) + JCOSCC x

Number of 

students
Nurato*r of siudeB*»j)elting marks . Mean score

0 % 1 1H 2 2% 3 3 % 4

7 7 5 12 6 12 4 6 4 37 2.55

The question has been attempted by a vast maiofty but S6% candidates committed 
computational and conceptual errors .which is very alarming,

V ____________  __________________________________________ J
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Errors committed. with examples:

(i) Rationalisation has not been done

(ii) Candidates have used C,D formula to simplify ^/cosee (x  + Ax) -  ^coscc x

(iii) yjcos cc (x + Ax) -  ^/coscc x = -Jcoscc (x + Ax -  x)

(iv) coscc ( x + Ax) -  coscc x + coscc Ax

(v) yfcoscc ( x + Ax) -  Jcoscc x = ^coscc ( x + Ax) -  coscc x

. „  . , . C + D C -D
(vi) sin.( -sin D = 2sin— - — cos— - —

(vii) Taking derivative without taking limit as Ax-*0

Probable Causes:

(i) Basic concept of radical sign is not clear.

(ii) Lack of practice in rationalisation.

(iii) Lack of knowledge of CD formula.

Suggested Remedial Measures:

(i) Some of the basic concepts of radical sign should be made dear e g. 

yfa ±yfb * Va±b

(ii) Sufficient practice on rationalisation should be given

(iii) Knowledge of trigonometry should be strengthened.

(iv) The concept of limits also require greater darification. A lot oi 

required in this area.

Q. No. 23. Find the value of J (3x2 - 2 ) d x  as limit of sums.

Type of Question Marks Objective Concept/Sub Concept

SA 04 Understanding Integration of functions 

as limit of sums
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answer :

a -O .  b = 2 

. 2 -0  2
n n

= j  (3x2 - 2 )  dx =
Lt 2 

n ->oo n
+ f (h )  + f (2 h )+ .....+ f (n -1  h]

= Ll -  f(-2 + (3 h 2 - 2 )  + (12h2 -2 )+ ....+  f 3 ( n - I ) 2 h2 -2 )1  
n -> oo n I . K ■*

n->oo n L . #. n ’ 6
-  4 ■

Performance level of students

Number of

students

not attempting

Number of students getting roarVs Mean score

0 % 1 154 2 2 % ’ ’ i  ' 3 % 4

09 05 03 03 07 17 03 to f 5  ’
. * A - i v  v j*

38
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General Remarks:

 ̂ *

As many as 81% cand»datesof the sample attempted the question though only 42% 

of them could do it correctly. The rest of candidates could not complete the solution 

because of computational errors. As many as 20% of the candidates committed

errors.

. b - a  , _  0 - 2  -2
h = — —  is written as n = — -  = —  

n n n

Errors Committed with examples:

(i)

(ii)
2 n(n + l)(2 n  + l)

2-n ------------ - t ------------ has not been used correctly. Some candidates have

used
6

(iii) The concept of limits that when n ->  0, h -*  qo is not dear.

(iv) Many of the candidates are not aware about the correct formula for limits of 

sums.
i

v —
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Probable Causes:

(i) | Inadequate knowledge about correct formula for limit of the sum.

(ii) Lack of practice in applying standard results such as Z n . ^ n V ^ V  etc.

Suggested remedial measures:

(i) Sufficient practice needs to be given to find h' correctly.

(ii) The students should be helped to learn the formula for evaluating the limit 

of sum correctly

(iii) The students need to be given sufficient practice for finding integral as limit

•> *i h 
of sums of the type i ° x dx- I  (ax + b)dx. J sin x dx etc.

Q. No. 24. Evaluate : j ( l - x ) ( l  + x2)
-dx

Type o.c Question Marks Objective Concept/Sub Concept

SA 04 Understanding integration using partial 

fractions

Expected Answer :

A Bx + C+ -
( l - x ) ( l  +  x2 ) l - X  l +  \2

3 3 •,/ 
A = —. B = —. C =  -%

2 2 / 2

f 3 3 f I 3 f x + 1 ,
• I----------------r -  dx = -  I------dx + — I------ =-dx
’■ J ( J - x ) ( l  + x2) 2 J l - x  2 1 + x

3 f I ,  3 f x j  3 f I
= — ------dx + — -------5- dx + — I------5—

2  I -  x 2  J | + x2  2  J I + x2  dx

—1 1 3
-^ - lo g |l-x | + ̂ l o g ( l  + x2) + —tan- 1  x + c
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Performance level of students :

Number of

students

not attempting

Number of students getting marks Mean score

0 1/2 1 1 y* 2 . 2 1/2 .. 3 3 1/2 4

13 . 17 ■i: —  ̂ . 09 05 11 03 05 11 26 2.34

uenerai remarKs:

87% of the candidates in the sample attempted this question. Out of those who 

attempted, $6% did it correctly, as many as 32% candidates committed computational 

errors while 2?% candidates committed conceptual errors.

Errors committed with examples:

3 A  B
(') i i uv ( i ,  i\ is written as - r — + -— ,  . while others wrote

( I  X ) 11 +  \  J I -  X I +  X

3 A B C
-+ ------ — rr + -(I x)(l + x2) I — X (1 +X2) (I + X2)

(») Computational errors in the valU#*©f;A, B, C

(Hi) f£Huref't6 inteirgate 'cbtftoctiy.
I + x

Probable causes:

(i) Lack of knowledge of methodsi of writing the given expression into partial 
fractions.

(ii) Lack of computational skill in determining the value of constants in partial 
fractions.

X +  I
(iii) Lack of basic concept of integration for questions of the type J - j — dx

Suggested Remedial Measures:

(i) Students should be given sufficient practice in splitting a given fraction 

(different topics) into partial fractions.

(ii) Students should be helped to be more careful and avoid unnecessary 

computational errors.
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(iii) Sufficient practice is required in evaluating different type of integrals

f ax + b ,
especially of the type j dx.

Q. No. 25. Draw a rough sketch and find the area of the region bounded by the two 

parabolas y2 =4x and x2 = 4y by using methods of integration.

Type of Question Marks Objective Concept/Sub Concept

SA 04 Understanding Integration (To find area 

under curves)

Expected Answ er:

x-Coordinate of the point of intersection of the given curves = 4

Area bounded by the curves = J (2vx - 1—  )dx4

%  12

16
sq. units

Performance level of students:

Number of

students

not attempting

Number of students getting marks Mean score

0 54 1 1 y2 2 2 1/2 3 3 Vz 4

24 07 04 10 02 09 02 12 02 30 2.63

General Remarks:

76% of the candidates attempted this question. Out of those who attempted, 39% 

did it correctly, 30% candidates made conceptual errors while as many as 24% could not 

get full marks because of computational errors

V___ ___________- _______________________)
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(iv). Computational errors are committed wtiile; finding the point of intersection 

of the et*rve$.

(iii) Students should be asked to express the answer with proper units.

(iv) It should be clarified that area is always positive and it should not be 

expressed as negative.

'4 -5 -11'

Q. No. 26. If A = 1
?

-3
1

1
-7

, Find A*1

Using A solve the following system of linear equations.

4x -  5y - 1  Iz = 12

x -  3y + z = 1 

2x + 3y -  7z = 2

(v) Units of area are not written

Probable causes

curves;

Suggested Remedial Measures:

(i) A lot of practice is desired in drawing rough sketches of graphs of parabolas 

of the type y^= a x , x2 = by etc.

(ii) Students should be given sufficient practice in finding the point of intersec

tion of the curves and the x coordinates in particular

V. J
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Type of Question Marks Objective Concept/Sub Concept

LA 6 Application To find inverse and hence 

solve system of linear 

equations

Expected Answer:

Adj (A) =

A = —  
72

I A | = -72

18 -68 -38
9 -6  -15
9 -22 -7

18 -68 -38'
9 -6  -15
9 -22 -7

-l
Using x = A B

x = - l :  y =

Performance level of students :

- l ,  z = - l

Number of

students

not attempting

Number of students getting marks Mean Score

0 y2 1 1 V* 2 2Vz 3 3 54 4 4 1/2 5 5 1/2 6

5 - - V 1 11 9 15 3 14 10 4 6 21 4.0
. ... . . j

General remarks:

90% of the candidates from the selected sample attempted this question out of 

which about 24% commited conceptual errors. Only 22% of those who attempted, could 

do this question correctly getting 6 marks. About 75% of the selected sample followed 

the desired method whereas about 13% could not complete the solution.

Errors Committed with examples:

(i) Notation of determinant has been used in place of matrix notation by a large 

number of students.
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(ii) Many students committed computational mistakes whife finding the value 

of the <tetrn^antand adjoint. In,case ofadjoint, +ve and -ve signs were not 

taken care of.

(iii) Linear equations are not solved after finding the inverse.

(iv) Some candidates solved these equations algebriacally.

(v) Even after finding theinverse correctly, some used Cramer’s rule for solving 

the linear equations instead of the inverse method.

Pirobsbfo ^ * 0 * :

(i) Some of the candidates appear to be confused .with the notation of matrix 

arta a i j ^ i n i n t .  :

(» ) M any of them  m ade computational mistakes either due to lack of practice or

and they shouldbe asked to take care of the positive and negative signs 
while ciMeufating it.

(iii) They should be made to understand the method of finding the solution of 

linear equations by inverse method as desired.

(iv) They should be asked to read the question carefully before attempting it 

Q. No. 27. Define the line of shortest distance between two skew lines. Find the shortest

due to being in a hurry,

(iii) Some of the candidates have not understood the meaning of the phrase "and 

hence... "  They have used Warner's Rule and sOlved the equation.

.^TnggaiHH Remedial Measures

(i) The students should be h ille d  to underilat^ the difference befatfeen 

totaton for matrices and determinants.

(H) sufficient practice/shouldbd gi^irito  Students tb find the adjoint of matrices

distance and the vector equation of the line of ishortest distance between the
lines given by

r = (2 j -  3k) + X(2\ -  j )  

r = (4? + 3k) + n (3 l + j + k)

V J
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Type of Question Marks Objective Concept/Sub Concept

LA 6 Understanding Skew lines/Shortest 

Distance/Equation of line.

Expected Answer:

Def The line perpendicular to both the skew lines is the line of shortest distance 

Points P (2X. 2 - X .  -3 ). Q(4 + 3n. n. 3 + n) lie on the lines L, and L2

DR's of PQ<;3^ -2 X  + 4. ^ + X - 2 .  m + 6>. DR’sof L^ndL^are < 2 , - l , 0 > & < 3 . 1.1>
resp.

PQ 1 L | ^ - V - 5 X .  + I0 = 0 ..........••(1)

PQ J/C2= > l l n - 5 X  + l6 = 0............. (2)

Solving (1) and (2), we get x = l,

=> P (2 ,1. -  3) and Q  (1. -1 ,2 )

(Using, a,a2 + b,b2 + c,c2=0)

Also Shortest Distance = PQ = V30

Vector Equation of line is

? = (2i + j -  3k) + X (i + 2 j — 5k)

Performance level of students:

Number of

students

not attempting

Number of students getting marks Mean Score

0 * 1 15* 2 2 Vz 3 3 Vz 4 4 % 5 554 6

4 7 - 10 5 17 6 26 3 12 3 2 1 4 2.67

General Remarks:

Though 96% of the candidates tried to attempt the question, just 4% of them could 

give complete solution and scored full marks Average score is 2.67 which is very 

discouraging. Very few students defined the line of shortest distance between two skew 

lines The method of finding the equation of the line of shortest distance was not understood 

by many of them.

_________________________________________________________________ ___________________________ /
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Errors Committed with examples :

(i) Instead of defining the line of shortest distance between two skew lines, 

many of the students defined skewlines.

(ii) Computational- error in finding the shortest distance between two lines by 

a particular formula i.e.

S.P. =
(a2 - a j )  .(b, x b2)

b, x b2

Probable Causes:

(i) The c^ceptlhat thetine of shortest distance is perpendicular to botb skew 

lines is not clear to majority of candidates. >

(ii) Concept of perpendicularity of lines is not understood by many. /

(iii) EquaMdfi of fine passing through fMrb g i# n  poTfife'is not cteSr to a sighlficant 

number.

0) Greater emphasis needstbbe Iekl 6h expla#n^ the concepts of skew lines 

and shortest distance between two skew lines.

Sufficient practice needs to be given to the students to find the equation of 

ttve line ef>i^K>rtest distance between two sk

Q. No. 28. A wet porous substance in the open air loses its moisture at a rate proportional 

to the moisture content. If a sheet hung in the wind loses half its moisture 

during the first hour, when will it have lost 95% moisture, weather conditions 

remaining the same.

Type of Question Marks Objective Concept/Sub Concept

LA 6 Application
/

Application of differential 

equaltions.
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Expected Answer:

Let M be the moisture content present at any time t.

dM dM
= > ------ a  M or------ = KM

dt dt

d M

tit
K.dt

Inlegrating I = k j dt log M = Kt + C .........(1)

When t = 0, Let M = M0 => log M0 = C 

(1) becomes log M = Kt + log M0

Mo , Mo ■ , „  .
at t = 1, M = —y . log - y  = K. + log Mo => K = -  log 2

When M = — -  Mo. log M = -  t log 2 + log Mo

=> log ——  Mo = - t  log 2 + log Mo 
100

-  t log 2 = -  log 20 

=> t = log 20 / log 2.

Performance level of students:

Number of
students

not attempting

Number of students getting marks Mean Score

0 % 1 1 !4 2 214 3 3 'A 4 4 Vz 5 5 'A 6

51 16 2 9 — 2 3 6 - 4 ■ -• 1 1 5 1.95

General Remarks:

The question has been very poorly attempted. 51% candidates from the sample did 

not attempt the question. Only 5% candidates from the sample could attempt it correctly. 

This topic needs special attention of both teachers and students.

Errors Committed with examples:

(i) Many candidates failed to translate word problem into differential equation.

(ii) Instead of taking 5% moisture content at t = 1 , it has been taken as 95%.
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(iii) Given conditions are not used properly for calculating constants of 

integration and constant of proportionality.

(iv) Constant of integration is not taken into consideration.

(v) log 20 / log 2 = log 20 -  log 2.

Probable Causes:

(i) Inadequate mastery in translation of word problems into mathematical

- equations. ■

(ii) Lack of knowledge in solving differential equations under given 

conditions.

Lack of of basic concepts erf logarithms.

Remedial Measures:

(i) Sufficient practice needs to be given to students in translating word 
problems into mathematical equations.

(ii) More practice should be given to the students in solving differential 
equattofls and finding the value of constant of integration under given 

conditions.

Q. A rectangle is inscribed 4n a semi-circle of radius rwith one of its sides on
tHe diameter ^  Firwl ^dimensions of the re&artgfysoitia$
its area is maximum. Find also the area.

Type of Question Marks Objective Concept/Sub Concept

LA 6 Application Application of derivatives

Expected Answer:

x2 + v" = r2

Area of the rectangle = 2xy

A =2x>/r2 - x 2
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Let S = A 2 = 4x2(r2 -  \2)

S - 4\2r2 - 4 \ 4

=> — = 8r2x -  Iftx1 
d.\

Putting -7^ = 0 => 8r2x -  I6x3 = 0 
dx

2 1 2 1x = — r =>x = —7= r
2 V2

= Xr2 -  4Xx2 = 8r2 -  48 ( - ! = r ) 2 = 8r2 - —  r2 = -1 6 r2 
dx2 V2 2

d2s
— 5- <0, Area is maximum 
dx

x2 + y2 = r2 => y2 = r2 -  x2 = r2 -  —  r2
2

■y = - 7 r r
7 T

Length of rectangle - j - T = 4 2  r

Max. Area = -7r r x V 2 = r2

Performance level of students:

Number of

students

not attempting

Number of students getting marks Mean Score

0 % 1 1 Vz 2 2 Vz 3 3 % 4 4 Vz 5 5 1/2 6

41. 27 5 11 2 1 — 2 — 3 1 3 - 4 1.35

General Remarks:

The question has been very poorly attempted. Only 4%  candidates could attempt 

it correctly. 41% of the candidates did not attempt the question at all.

J
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Errors Committed with examples:

(i) Translation of the statement into mathematical equation is not done properly.

(ii) Diagram is not drawn correctly.

(iii) Parameter is maximised in place of area.

(iv) Instead of taking area of the rectangle, many of the candidates have taken 

the area of the whole figure.

(vi) For maximum area, the second derivative test is not carried out

Area of the rectangle js not determined.

(i) Many candidates failed to translate wOrd problem trrto mathematical equation.

(ii) The concept of maxima and minima is not dear to a significant number of 

candidates Theyseem to havedonetfie question mechanically.

suggested Remedial Measures: ;

(i) Sufficient practice should be given tp the students, to translate word 

problems into mathematical equations.

(ii) Th e  concept of mfxima and mintma needs to be made more clear to the 

students.

(iii) The students should be advised to read the question thorughly before 

starting to solve the same.

a N » .  m

Find karl pearson’s coefficient of correlation between x and y for the following data: 

x : 16 18 21 *20 22 26 27 15 

y : 22 25 24 26 25 30 33 14

Alsp give the interpretation of the coefficient of correlation thus obtained.

Type of Question Marks Objective Concept/Sub Concept

LA ; 6 Understanding Coefficient of correlation 

& its interpretation
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Expected Answer:

£dxdv -  * > '  - dv

I d x 2- ( Idx)2 J x d y 2 - & r
n

With x = 20 & y = 25

£ d x  = 5 X d y = -  I Xdxdy = 152 £ d x 2 = 135 X d y 2 =221 

= 0.89

Interpretation :

High degree of positive correlation i.e. x increasas or decreases with increase or 

decrease in Y and vice versa.

Performai.oe level of students:

Number of

students

not attempting

Number of students getting marks Mean Score

0 7* 1 1 y2 2 2 'A 3 3 1/2 4 4 Vz 5 5 Vz 6

2 1 - 3 6 6 5 20 10 26 16 5 -  _ - 3.40

General Remarks:

98% of the candidates from the selected sample attempted this question out of 

which 35% used wrong formula. Not even a single candidate from the selected sample 

could do this question correctly. About 66% of the selected sample left the question 

incomplete and number of them made computational errors.

Errors Committed with examples :

(i) Formula wrongly used as

£ d x d y-
X dx£d y

p(x.y)  = £ d x 2 - ( 2 » 2 I d y  -
2 (Z d y )2
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(ii) More than 60% of the students have left the question incomplete. Many of 

them left the question without calculating the final answer.

(iii) Majority of them have committed computatinal errors.

(iv) p (x, y) has been calculated to be more than 1.

Proba'bie Causes

Majority of the candidates do not seem to remember correct formula. The fact that 

many of them could not interpret the result is gn indicator that they do not understand the 

physical significance of coefficent of correlation.

' 'CS a f  i i r f ' f a i r l  ffr n  r l l  «  I  . •

. (i) ta*8fp*eti|ti©h oftKtefesutt shouid be madedear at thfrtime ofleaching the

tojilc in the class, ‘ !. V - !;V .■■ ■.

(ii) Sufficient practice should begiven to tha stojdents to do the j^te^lafions 

-  irie 4 ^ l aMe.  y " "

The students should be^skedlo learn the formula carefully. ?

(iv) It should be made dear to the students that the value of P ttes between

■ -1 and +t:

TOPIC WISE STATISTICAL SUMMARY OF STUDENTS' PERFORMANCE.

MATRICES N » i 0 0

Question

Number

No. of 

candidates 

attempting 

the 

Question

Number of candidates 

getting marks

Mean

Score

Mean

%

Score

0 1-25% 26-50% 51-75% 76-100%

1 89 28 21 9 5 26 0.80 40.00

2 78 12 9 12 10 35 1.31 65.50

16 91 6 5 11 4 65 3.24 81.00

26 95 0 2 35 27 31 4.00 66.67

V ____________________ ;_____________________ __________________________________________________J
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In the unit on Matrices and Determinants, the overall performance of candidates has 

been satisfactory. Leaving aside Q No. 2 (which has been attempted by 78% candidates), 
each question has been attempted by about 90% candidates. The mean percentage score on 
this unit ranges from 40% in Q.No.1. to 81% in Q.No.16. About 65% of those who 
attempted Q No. 1 scored marks below 50% whereas more than 70% of those who 
attempted the question secured more than 75% marks in QNo. 16. The above table indicates 
that the performance of the candidates is poorest in Q. No. 16 and best in Q.No. 16.

VECTORS AND 3-DIMENSIONAL GEOM ETRY
N ** 100

Questior
Number

No. of 
candidates 
attempting 

the 
Question

Number of candidates getting marks Mean
Score

Mean
%

Score

0 1-25% 26-50% 51-75% 76-100%

3 89 17 2 6 1 6.3 1.51 75.50

4 56 31 4 5 1 15 0.70 35 00

17 57 33 16 3 1 4 0.69 17.25

18 77 8 5 2 17 45 3.05 76.25

27 96 7 15 49 18 7 2.67 44.50

In the unit on vectors and 3D Geometry, the best performance has been in Q.No. 
18 (mean percentage score of 76.25) followed by Q. No. 3. (mean score 75.50) The worst 
performance has been in Q.No. 17 vwth a mean percentage score of 17;25

Q. No.s 4 and 17 have been found to be difficult by the candidates with mean 
percentage scores of 35.00 and 17.25 respectively.

DIFFERENTIAL CALCULUS N = 1©0

Question
Number

No. of 

candidates 
attempting 

the 
Question

Number of Candidates getting marks Mean
Score

Mean

%
Score

0 1-25% 26-50% 51-75% 76-100%

5 98 5 3 22 14 54 1.56 78.00

6 85 42 4 9 1 29 0-84 42.00
7 83 34 6 10 2 31 0.94 47.00

21 93 5 8 30 21 29 2.55 63 75
22 93 7 17 18 10 41 2.55 63.75

29 59 27 18 3 4 7 1.35 22 50
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In the unit on differential calculus, thebestperforroancehas been on Q. No. 5 ( with 

a mean percerrtagfe scorefcf 78%) fotlowed by meat) percentage scores of 63.75 each on 

Q N 6 S ' a n d  22

In Q. Nos. 5 and 22, about 60% of the candidates secured 75% or more marks. In 

Q. No. 6, more than 60% pf the candidates secured less than 50% marks.

Q. Nov 29 haebeen attemptedbyfeast number of candidates (§9%) and more than 

70% of them secured 50% Or less, ^ , s :  ̂ ? ^

INTEGRAL CALCULUS: N = 100

Question

Number

No. of 

Candidates 

attempting 

i the | Q u e zo n

Number of candidates 

getting marks
.'.'j'

Mean

Score

Mean

.. % 
Score

(Ycl 0 1-25%, 26-50%: 51-75% 76-100%

14 •' 1 2 ? f; 74 1.82,. 91.00

79 ’ 34
s

}  5 ■■■ 4 2 34 0.98 49.00

14> 88 27 6 : 17 5 33 1.06 53.00

■ 11 fe-. ^ ’8 3 “; ' ; ; M-r y  : . . VJV,:'r;‘i.4-:
. - .'v . ■ ' ' + \ 5 ‘ 51 '• 1.50 75.00

12 83 i d 5 7 ‘ i d —: ■ 50 1.36 68.00

23 91 5 6 24 13 43 2.70 62.50

24 87 17 9- 16 8 37 2.34 58.50

25 76 7
•

12 11 14 ,32 2.63 65.75

In the topic on integral calculus, all the questions have been attempted by more than 

75% candidates, the largest (91%) being in Q. No. 8 and 23, ar^d the least (76%) being 

on Q.No. 25, The least mean score 4 9 %  has been in Q. No. 9, followed by 53% in Q.No.

10 and 58.50% in Q. No. 24.

More than 80% of the candidates who attempted the question, secured 75% or 

more marks in Q. No. 8, The corresponding percentage for Q. No. 11 and Q.No. 12 is 61% 

and 60% respectively.

v________________________ !_________________ ___)
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DIFFERENTIAL EQUATIONS

N = 1 00

No. of Number of candidates getting marks Mean Mean

candidates Score %

Question attempting Score

Number the

Question 0 1-25% 26-50% 51-75% 76-100%

13 89 12 4 19 4 50 1.43 71.50

28 49 16 11 11 4 7 1.95 32.50

Q No. 13 in this unit has been attempted by about 90% candidates whereas the 

second question (N0.28) has been attempted by 49% candidates only.

In Q. No. 13, about 55% of the candidates got more than 7 5 %  or more marks. The 

corresponding figure for Q. No. 28 has been about 15% . This means that Q. No., 28 has 

been found to be much more difficult by the candidates as against 

Q. No. 13.

CORRELATION & REGRESSION

N = 100

Question

Number

No. of 

candidates 

attempting 

the question

Number of candidates getting marks Mean

Score

Mean

%

Score

0 1-25% 26-50% 51-75% 76-100%

15 90 30 4 6 5 45 1.18 59.00

30 98 1 9 31 52 5 3.40 56.67

Both the questions (No. 15 & 30) have been observed to be popular by the 

candidates and 90% and 98% candidates have attempted these, with mean percentage 

scores of 59 and 56.67 respectively.

About 33% of the candidates who attempted Q. No. 15 secured zero mark whereas 

the corresponding figure for the other question (No 30) is about 1%

About 50% of those who attempted Q.No. 15, secured 75% or more marks..

V ________________________________________ )
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PROBABILITY
N = 100

Question

Number

No. erf 

candidates 

attemptnig 
the question

Number of candidates getting marits Mean

Score

Mean

%

Score

1 - 2 5 % 2 6 - 5 0 % 5 1 - 7 5 % 7 6 - 1 0 0 %

14 84  - p ; :; 'l;:7 . 23 0.86 43.00

19 77 ;V ' 7 . 13 1.20 30.00

20 7 9  ^ 18 7 42 2.65 66.25

Although all the three questions have been attempted by more than 75% 

canddiates, the average (mean) percentage scores have been much bfcl&w expectations.

About 75% of those Who attempted Q. No. 19, secured less than 50% marks. More 

than 50% of t l^  who attempted secuted 75% or more marks.

OVERALL STATISTICAL SUMMARY FOR CODE 65/1/1

Que&ien

Number

No.oY

c»nd.

attem

pting

theQ.

Number of candidates getting rtiarks Mean

Mean

Score

6

Mean

%

Score

0 1/a 1 1 % 2 2Vx 3 3 Vz 4 4Yz 5 5 Vz

1 89 28 21 9 5 26 0.80 40.00

2 78 12 9 12 10 35 1.31 65 .50

3 89 17 2 6 1 63 1.51 75.50

4 56 31 4 5 1 15 0.70 35.00

5 98 5 3 22 14 54 1.56 78.00

6 85 4 2 . 4 9 1 29 0.84 42.00

7 83 34 6 10 2 31 0.94 47.00

8 91 14 - 1 2 74 1.82 91.00

9 79 34 5 4 2 34 0.98 49.00

10 88 27 6 17 5 33 1.06 53.00
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11 83 11 02 14 5 51 1.50 75.00

12 83 18 5 t o - 50 1.36 68.00

13 89 12 4 19 4 50 1.43 71.50

14 84 28 17 14 2 23 0.86 43.00

15 90 30 4 6 5 4 5
.w

1.18 59.00

16 91 6 2 3 5 6 2 2 - 65 3.24 81.00

17 57 33 1 15 2 1 - 1 - 4 0.69 17.25

18 77 8 2 3 - 2 2 15 6 39
s

3.05 76.25

19 77 43 - 6 1 7 3 4 - 13 1.20 30.00

20 79 18 5 4 1 2 1 6 - 42 2.65 66.25

21 93 5 1 7 3 2 7 14 71 2 27 2.55 63.75

22 93 7 5 12 6 12 4 6 4 37 2.55 63.75

23 91 5 3 3 7 17 3 10 5 38 2.70 62.50

24 87 17 - 9 5 11 3 5 11 26 2.34 58.50

25 76 7 . 2 10 2 9 2 12 2 30 2.63 65.75

26 95 - - 1 1 11 9 15 3 14 10 4 6 21 4.00 66.67

27 96 7 — 10 5 17 6 26 3 12 3 2 1 4 2.67 44 .5 0

28 49 16 2 9 — 2 3 6 - 4 ' — 1 1 5 1.95 32.50

29 59 27 5 11 2 1 - 2 - 3 t 3 ■ — 4 1.35 22.50

30 98 1 - 3 6 6 5 20 10 26 16 5 — . - 3.40 56.67

V
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Q. No. 1. By using elementary row transformations, find the inverse of the matrix.

I - f
A =

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Elementary row trans

formations on a matrix

Expected A n s w e r:

"I - f ' 1 0 '

2 3 0 1

Rj R 2 - 2R,

"  I - I  ' 1

0 5 -1

R2 — r 2 ■

I 0

-2 i

5 5

R| - »  R| + R2

'l o' 
0 1

.3 11
5 5 

-2  J.
5 5

,3  I
-2  1

Performance level of students:

Number of

students

not attempting

Number of students getting marks Mean score

0 / Vz 2

7 28 13 13 33 1.02

General Remarks:

93% of the candidates from the selected sample attempted the question, out of which 
about 32% committed conceptual errors: Only 33% candidates could do the question 
correctly getting full marks. About 30% candidates from the sample secured zero mark. 
About 50% of the students followed the desired method in proper form but 10% could not 

complete it.

V  J
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Errors Committed with examples :

Symbol of a matrix has not been used by some of the candidates. Instead 

they have used the notation of a determinant.
('> 

0"i)'

(Hi)

(iv)

Instead of using row transformations, some of the students have used 
column transformations.

Transformations have been indicated wrongly. For example, some 

candidates have used R2- > R 2 + R, but have indicated R2 -> C 2 + C ,, etc.

Some candidates have committed computational errors for the matrix 

using R2 R2 -2R,

- V I - f
1 instead of 0 5 etc.

(v) Somecandidates hawe missed writing “A" in the first step. 

F^ob^leCauseisi

Some of the candidates appear to be confused with the notations of a determinant 

and a matrix They got mixed up with row/column transformation and thereby made column 

transformation in place of row transformations.

Remedial Measures :

The students should be helped to understand ttie difference betweeen row 

transformation and column transformation. They should be clearly told that 

only row transformation are to be used for finding the inverse of the given 

matrix as desired in the question.

Use of notation should be clearly explained to the students and its way of 

Writing should also be explained properly. The students need to be given 

sufficient practice so that they can use correct notations and do not commit 

computational errors.

0)

(ii)

Q. No. 2. Compute the adjoint of the matrix A =
I 2
3 -5 and verify that A. (Adj A) = I A I I .

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Computation of Adjoint 

and | A |
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Expected Answer:

I A |= - I I

Adj. A =
-5  -2  

-3  I

A. (Adj A) =
- I I  0
0 - 11

I 0
0 I

= 1 A | I

Performance level of students :

Number of

students

not attemoting

Number of students getting marks Mean score

0 1/2 1 1 ’/a 2

2 7 3 10 1 77 1.74

General Remarks:

98% of the candidates out of the selected sample have attempted the question and 

about 78% of them have done it correctly, showing thereby that such questions are 

popular amongst students. About 10% candidates have committed computational / 

conceptual errors and 5% have left the solution incomplete.

Errors Committed with examples :

(i) Symbol of a determinant has been used in place of the Symbol for matrix

(ii) Wrong muttiplicaMons of matrices leading to incorrect result.

(iii) The value of determinant of the matrix, i.e. (A) has been found wrongly. 

Some candidates have understood it to be the modulus of the value of det.

A and have taken it as 11 in place of - 11.

(iv) The adjoint A has not been calculated correctly.

Probable causes:

(i) The idea of finding co-factor of matrix and then taking its transpose for 

finding the adjoint of a matrix is not clear to candidates.

V _ ________________________________________ ____ __________:_____________________ ________)
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(ii) The candidates do not have sufficient practicein handling the multiplication 

of matrices due to which they commit computational errors*

.(iii) |A| means the determinant of toe matrix A and not its modulus. This point 

is not clear to many students.

Suggested remedial Measures :

(i) The students need to be given sufficient practice in handling multiplication 

of matrices.

(H) The Key to such questions is finding co-factors correctly The students should 

be given sufficient practice to handle such Questions and finding adjoint of 
a given mptrix.

(iii) Meaning of |A| should be clarified with the help of examples.

- Difference betyveen sdjoint and co-factors $  matrix should be clearly 

explained to the students.

CUMck & Define. ax b end prove that 

betweenthe vectors a and b ,

a x b * (a,b) tan 0 where, 6 is the angle

fType of .Question, -  Objective Concept/Sub Concept

VSA 2 Knowledge Dot product eihd Cross 

„ product of two vectors

Expected Answer:

Def: tf a and b am any two vectors then their vector product 5xb is defined as 

a*b=|a||bjsir»6 n where 0 is the angiebetgween a and b and n is a unit vector 

perpendicular to both I  and b such that 3,6 and n form a right handed system.

Since jaxbj = |aj|b| Sin 0

= (alibi CosQ S,“ e
CosO

= a.btanG [va.b=|a| jbjCose]
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( Performance level of students:

Number of

students

not attempting

Number of students getting marks Mean score

0 % 1 i y 2 2

17 11 7 3 17 45 1.47

General Remarks:

83% of the candidates from the sample attempted this question and about 54% of 

them secured full marks. 46% of those who attempted this question made conceptual 

errors in defining the vector product.

Errors Committed with examples:

Some of the candidates have written a x b as

(i) a xb -|  a|J bj Sin8, or

(ii) a x b = ab Sin6 A,.or'

(iii) a . b * ab Sin6

in place of a x b = | a 11 b | Sio6 n 

Probable Causes':'

(i) Difference between a scalar and a vector notation is not cJear to many 
candidates.

(ii) Some candidates do not appear to be aware of the fact that the cross product 
of two vectors is a vector.

Suggested Remedial Measures :

Sufficient number of examples should be given to make the following concepts dear,

(i) multiplication of a vector by a scalar

(ii) dot product of two vectors

(iii) cross product of two vectors

(iv) difference betweeen a scalar and a vector.

V  _______
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Q. No. 4. Show that the points A,B,C, and 0  with position vectors a. B c and d 

respectively and such that 5a-3b + 4c-6d = 0, are co-planers.

! . . .

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Coplanarity of vectors
■ ■

Expected Answer:

5a -  3 b + 4 c -  fid = 0 

.. J - i - v ' . . p 5 a  + 4c=s,3h + (>«i ;

5a + 4c 3b + 6d 5a+4c b+2d
or or-

9 9 9 3

The position vector of a point dividing AC in the ratio 4 : 5 is same as the position 

vectorofapoint dividing BD in the^fatio 2 :1

i.e. AC and BP are intersecting tines

Ac and BD are coplanar [ v  intersecting linesare always coplaner ]

. A.B.C.D are CopteHtar.

Performance level of Students:

Number of 

i students 

not attirtiptifrg

51

Number of students getting marks

29

% .1

14

Moan score

0.70

General Remains :

80% of the candidates in the sample have either not attempted the question or have 

secured zero mark. Only about 26% of those who attempted this question obtained full 

marks The concept of co-plaharity is not clear to most of the candidates.

Errors Committed with examples:

Most of the candidates have directly inferred from the given relation

5a -  3b + 4c -6 d  = 0 

that points are linearly dependant and hence coplanar.
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Probable Causes:

(i) Concepts of coplanarity and linear dependance of vectors is not clear to the 

candidates

(ii) Section formula, as applicable to vectors, is not clear to many of them.

Suggested Remedial Measures:

(i) Sufficient practice should be given in the use of section formula in vectors

(ii) The following concepts should be made clear and emphasised upon.

(a) intersecting lines are always coplanar

(b) The points with position vectors a. b, c and d are coplanar if there exist 

scalars a. p. r and s such that aa + pb + vc + 8d = 0 anda + p + v + 8 = 0

Q. No. 5. Verifv Rolle's Theorem for the function f(x) = x2- 6 x + 5  in the interval [1, 5]

Tvpe of Question Marks Objective Concept/Sub Concept

VSA 2 Knowledge Rolle's Theorem

Expected Answer:

(•) f(x) = x2 - 6 x  + 5 is continuous in [1, 5] being a polynomial in x.

(ii) f' (x) = 2x - 6 .  which exists Vxe]  l.5{

(iii) f(|) = f(5) = 0

3apoint ce11.1|. such that f(c) = 0

i.e. 2 c - 6  = 0=>c = 3

v  c = 3 g 11.51. Rolle's Theorem is verified.

Performance level of students:

Number of

students

not attempting

Number of students getting marks Mean score

0 1/2 1 1 1/2 2

5 7 4 12 15 57 1 59

V __________________________________ _____ /
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General Remarks :

9 S 9 & c i t f K f i d a t a s M twwe aftemptadthiseiuestion and60% of them 

secured full marks. Otherscommittedoonceptual aswellas computational errors.

Errors Committed with examples:

(i) Conditions of Voile's theorem are neither s t^ ld  hor ve^fe^

(ii) v Concept of openandetosed intervals has not been usedcorrectly.

(f#  S o m » o f t h e  c m M a ^  h a m  t m  veri«*dwhether ‘C  belongs to open 
inlfefval or not ■

(iv) Even from simple linearequatran of the type 2x -  6=0, thevalue of x has not 
been calculated correctly

, ; Probabto Cause*'

.* ?(i) .ThiBi candidatesassume thattfcecondrtions of ju te 's  twofem are sati$fi#d 
without actually verifying the same.

Thft <sŵ dafttt do not c w  to *»rify the domem of c.

(m) Oomputa|ipnaf arrow of v ^ y  ttementary nature are committed because of 
sheer negligence.

■ Su{|Q6 Stod RemedialMeasures:

(i) The students should be asked to verify the three conditions of Rolle's 

Theorem.

(ii) Concept of dosed and open intervals should be made more clear to them.

(iii) Sufficient practice needs to be given students to help them avoid

computational erros.

'0-' Nb. Ev4|IM|jii»r'''''

■ Iini (%  'v
x ^ , / 2 i r xj ,” x

V  V  . ' ■ ■  j
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Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding , limit of a function

Expected Answer:

lim ( n \
----- x tan \

X -> 7t/2 I 2 J

n 7c
Substituting ~  -  x = y so that when x ->  - j  => y -*  0

lim / 7t ^ lim (  *
, 1 -------x tan x = y t a n ------ y

x —> ji/2\ 2 J y —> 0 I 2 J

lim
ycoty

y - »  0

lim y 

”  y ->  0 tan y ~ ^

Performance level of students :

Number of

students

not attempting

Number of students fatting marks Mean score

0 Vz 1 1 K 2

20 41 3 10 ' 1 25 0.79

General Remarks:

61% of the candidates in the sample have either not attempted or secured zero mark 

in this question. Only 31% of those who attempted could get full marks. The Mean score 

of the sample on this question is for below expectations.

Errors Committed with examples :

(i) The conditions under which the standard results of limit holds, are not clear 

to the candidates.

lim tan x
e.g. A--------= 1 but"  x ->  0 x

lim tan x
-> n/2 x
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(f-J tan x has been written as
tan n 2  ~ x

I + tan * 2  few *

some others have^ written this as ”^ t a n x -t a n x 2

(iii) *'m x cot x has been taken as zero in place of 1.
X — > 0

Probable Causes;

(i) Concept of limit of a function, in general does not seem to be clear to many 

candidates.

(ii) Some of the candidates do not remember trigonometric formulae..

(<)

Remedial Measures:

Theconcept of limit of a function needs to be made more clear to the 

students by giving various examples.

Sufficient practiceneeds to be given to the students in the use of different 

trigonometric formulae so that they can apply these correctly.

<& No. 7. Differentiate ton fl-eosxl
— :-------  w.r. t.

\_ sin x J

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Knowledge Differentiation of Inverse 

trigonometric function

Expected Answer:

v = tan
■ I l -c o s x

sin x

v = tan-i
2 sin2 X

_____ 2_
X X

2sin ' cos-
2 2
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Ian-11 lan j

x
> ~ 2

Performance level cf students

Number of

students

not attempting

Number of students getting marks Mean score

0 % 1 1 Vz 2

5 16 4 4 2 69 1.56

General Remarks:

95% of the candidates in the sample attempted this question and about 72% of 

them got full marks. About 28% of those who attempted made conceptual errors because 

of lack of knowledge of trigonometric formulae.

Errors Committed with examples:

(  1-COSxV . ; ,
0) tan I I is taken as tan (cosec x)--tan-  (cotx)

(ii) (1-cos x) has been taken as 2sin2 x

1
d { _i I -  cos x 

—  I tan 1— ------- is taken as j + (1 -  cos x ̂  
\ sin x j

,  - i f l - c o s x )  x
(iv) Some of the candidates simplified the expression tan to -  buty sin x / 2

have not differentiated it. ’®

Probable Causes: |  J

(i) Tlie candidates lack the knowledge of inverse trigonometric functions and 

knowledge of trigonometric formulae.
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(ii) The derivative of f[g(\>] has not been understood and done by many of the 

candidates.

Suggested Remedial Measures:

(i) Sufficient practice should be given to candidates in the use of trigonometric 

formulae.

(K) Concept of inverse trigonometric functions should be made clear to the 

candidates with the help of examples.

p )  Candidate should be given sutn^ent practice to find the derivative of 

composit functions.

Q, Mq , $ . E q u a te

cosoc2 x ,

•’ T^'ofe& esSott - ' -f • ' . - Objective * '  ^Orid^t^ub Concept

VSA 0* Knowledge Integration (Integration 

by substitution

Expected Answer:

Put cot x = t => Cosec2 x dx = -dt

••J
cosec x 

I -  cot2 x
j  r r ^dx = - f ------ =- = \ -=—

■I - 12 J t2 -1

2 l o g

t - l
+ C = ~  log

cot X  -  1
+ C

t + 1 2 cotx + 1

Performance level of students:
(ft

Number of

students

not attempting

Number of students getting marks Mean score

0 1/2 1 1 % 2

13 27 02 10 09 39 1.18
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General Remarks:

87% of the candidates in the sample attempted this question but only 45% of them 

did it correctly A good number of candidates committed conceptual and computational

errors

Errors Committed with examples:

(i) The derivative of cot x is taken as cosec2 x.

— T dx is taken as >og
a -  x

a + x or — log
a -  x

a -  x a a + x

Probable Causes:

(i) The standard result on integration are not learnt properly by many of the 

candidates.

(ii) The standard results on differentation are not known to a significant 

number.

Suggested Remedial Measures:

. . finH the derivative of those trigonometric
(i) Sufficient practice needs to be given to find tne

functions which involve negative sign in the derivative.

Sufficient practice should also be given in problems involving the use of standard 
results on integration and differentiation.

Q. No. 9. Evaluate

J ex secx(l + tanx)dx

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Integration 

(i) By parts

or (ii) by using the formula

J[f(x) + f  (x)ex dx = ex f(x)+c

v __________________;__________________________________________________________
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Expected Answer:

or

Let I = j e x Sec x ( I + tan x) dx 

= J(sec x + sec x tan x) ex dx

= cx see x + c [By use of formula]

Integrating by parts we get '

I ± see %.cx -  Jex .see x tan x dx + Jex sec x tan x dx + c 

= cx scex + c

A

Performance level of students :

Number of

Students

rH^^att^n^tii^

Number of students getting marks Mean score

o V4 1 ^ V /a 2

10 15 10 4 ' - 61 1.46

General Remarks:

90% of the candidates in the sample attempted this question. Out of those who 

attempted, 68% did it correctly. The rest committed either conceptual or computational 

errors

Errors Committed with examples :

(i) Many candidates used the following incorrect step :

Jsec x (I + tan x) ex dx = sec x Jex dx -  j [ j c x dxj Jsec xdx + c

(ii) Some of the candidates who tried to solve the question by other method, 

failed to identify it with the standard result i.e.

J[f(x) + f ’(x)]ex dx = ex f(x) + c 

Probable Causes :

The candidates lack practice in solving questions based on "Integration by Parts" 

or making use of standard result.

V
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(  ■ '  ■ \  Suggested Remedial Measures:

Sufficient practice should be given to the candidates to solve questions based on 

"Integration by Parts" or based on the standard result of J[f(x) + f ' (x ) ]e x dn

Q. No. 10. Evaluate J I | dx
0

Type of Question Marks Objective Concept/Sub Concept

VSA 2 knowledge Definite Integrals involving 

the use of property

b e b

J f (x )dx  = J f (x )dx  + J f(x)dx
a a c

Expected Answer:

Let I. = J | * ~ 2 | d*
o

2
= J ( 2 - x ) d x  + J (x - 2 ) d x  

o 2

'2X -  — +
2

0
2 = 2 + 8 = 10

Performance level of students

Number of

students

not attempting

Number of students getting marks Mean score

0 Vz 1 1 1/2 2

17 33 2 10 8 30 1.00

General Remarks:

83% of the candidates in the sample attempted this question. 36% of those who 

attempted,did it correctly and 10% did not complete steps of solutions. Others committed 

computational or conceptual errors.
V_________________________________________________ J
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Errors Committed with examples:

(i)

(ii)

Some of the candidates solved the question ignoring modulus sign as 

follows.

J | x -  2 | dx = J(x -  2) dx r j (2  -  x) dx
6 

J<
It 0 0

Some of the candidates applied the property

h e b
|  f(x)d.\ = J f (x )d x  + J f(x )  dx incorrectly

Probable Causes:

(i) The concept of modulus/absolute value is not clear to many candidates.

(ii) The candidates were also not able to identify the point 'c' inbetween the 

limits 'a' and 'b' and as such could not apply the property

h u b
J f(x)dx = J f (x )d x + J f (x )d x

• **• a a c ,

Suggested Remedial Measures:

Adequate practice needs to be given to stndents in questions involving modulus 

functions.

Q. No. 11. Evaluate /'
dx

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding Indefinite integrals

c  ‘ dx 
based on J f , Vx +a

Expected Answer:

■ = J
dx

2x + 4
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= J
dx

V ( x - l ) 2 +(>/3)2 

= log ( x - I )  + V\2- 2 x + 4 + c

Performance level of students

Number of

students

not attempting

Number of students getting marks Mean score

0 y2 1 1 1/2 2

13 11 1 17 4 54 1.52

General Remarks:

87% candidates in the sample attempted this question. Out of those who 

attempled, 62% did it correctly and 7% did not give compete steps of solution. Others 

committed computational or conceptual errors.

Errors committed with examples:

(i) Some candidates have not been able to express the given expression as sum 

. of two squares as ( x - 1 ) 2 +(V3)2

(ii) Other candidates applied the formula for

dx
1

dx

7 7 7 in place of J
Vx2 + a2

Probable Causes:

The candidates lack practice in reducing quadratic expressions to the standard 

forms whose integrals are known to them

Suggested remedial Measures:

dxf u.\ t dx
(i) The difference between J " 7  and J - j — t  should be explained to the
■ Vx +a x +a

students with the help of examples
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(ii) Sufficient practice should be given to the students for changing / writing a 

quadratic expression in the form of sum of two squares as used in the 

solution.

x + ^ x 2 + a2(iii) While using the formula of log

log of negative quantity is not defined .

modulus sign must be put as

Q. No. 12. Evaluate J — j— - -  3  dx
,, sin- x + cos' x

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Knowledge Definite Integrals (Use of 

the property

a a

J f(x)dx = J f ( a -x ) dx 
0 i)

Expected Answ er:

sin3 xs/2

^  I = / ' i
0 8MV X +  GOS' X

dx- (i)

*/7
I

sin3 f  - - x )
,  12 J dx (Using J  f(x)dx = j  f ( a - x ) d x )

=• J
COS'1 X

„ cos3 x + sin3 x
dx

adding (i) & (ii) to get.

21= j  dx = x ] ^ 2 = ^
0  w

.(ii)

K
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Performance level of students :

Number of

students

not attempting

Number of students getting marks Mean score

0 1/2 1 1 y2 2

22 3 3 1 5 66 1.82

General Remarks:

78% of the candidates in the sample attempted this question. 84% of those who 

attempted did it correctly. Others committed conceptual or computational errors.

Errors committed with examples :

(i) Some of the candidates tried to attempt this question directly by 

substitution without using the property of definite integrals which was not 

possible.

(ii) sin [ j - 0 ]  has been taken as sin 0 and c o s ^ - 0 j  has been taken as cos 6

a a
(iii) Incorrect application of the property J  f  (x) dx = Jf (a  - x) dx

0 0

Probable Causes:

(i) Candidates lack elementary knowledge of trigonometry such as 

sin ̂ - 0  j  = cos0, etc.

(ii) Candidates lack the use of knowledge of application of the property

j f(x)dx = J  f(a-x)dx
0 0

Suggested remedial Measures:

0) Correct use of trigonometrical results should be emphasised upon and 
sufficient practice should be given to apply the same.

(ii) Sufficient practice of questions based on the properties of definite integrals 

should be given to the students.
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Q. No. 13. Two unbiased dice are thrown. Find the probability that the sum of the 

numbers obtained on the two dice is neither a multiple of 2 nor a multiple of 3.

Type of Question Marks Objective Concept/Sub Concept

VSA 2 Understanding
. • '*8 '

Probability (Involving

mutually exclusive events)

■ MftdVVvi •

Total number of possible outcomes = 6x 6 = 36

Set of possible outcomes {(1. 4)^ (4, 1), (2, 3), (3, 2), (1, 6), (6, 1 ), (2. 5),

(5 ,2 ), (4 ,3 ) (5 ,6 ), (6 ,5 ), (3, 4)}

n(s) = 12

12 1
•• Required probability = -7  = -

36 3

toiMrf nf ftfaiAmt t *

Number of

students

not attempting

Number of students getting marks Mean score

0 Vz 1 . 1 5 4 2

25 18 17 20 2 18 0.90

General Remarks :

75% candidates in the sample attempted this question, of which 24% did it 

correctly getting full marks. As many as 58% candidates committed conceptual errors.

Errors committed with examples:

(i) The candidates lack the concept of "mutually exclusive events" and, as a 

result have written incorrect number of favourable cases.

(ii) Some of the candidates wrote all the 36 possible outcomes which was not

needed. Although it was not an error, it resulted in wastage of time.
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Probable Causes:

(i) The candidates are not able to :

(a) identify the total number of outcomes.

(b) number of favourable outcomes.

Suggested remedial Measures:

(i) The students should be given practice to differentiate between favourable 

cases and the total sample.

(ii) The students should be asked to solve problems involving idea of mutually 

exclusive events.

Q. No. 14. Find the regression co-efficient of x on y for the following data: 

£ x  = 32. Z y  = 24. £ x y  = 2IX. £ x2 =2I6, £ y 2 =246. n = X

Type of Question Marks Objective Concept/Sub Concept

VSA 2 knowledge Calculation of regression 

Coefficients

Expected Answer:

n Z x y - Z x Z y

n l y 2- ( £ y ) 2

X x 2 1X -  32 x 24 
X x246-(24)2

976
1392

0.70
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Performance level of students :

Number of

students

not attempting

Number of students getting marks Mean score

0 7* 1 1 1/2 2

5 28 3 14 12 38 1.15

General Rerrtarks: ■

95% of the candidates from the sample attempted this question but only 40% of 

therrt,- could do it correctly. About 40% candidates committed computational errors while 

above 12%  committed conceptual errors.

Errors committed with examples :

, .: 1 2 > y - 2 > E y
(i) Some candidates h&ve used the formula for bv as bv = J\------------------------ ,

Xy Xy ' l v 2- (Z y )2 
n

which gave wrong result.

(ii) Some other students confused regression co-efficint with correlation co

efficient and cailculatied the same. Some others calculated covarience in 

place of regression co-efficient.

(iii) Square roots have not been evaluated.

Probable Causes:

(i) Candidates lack knowledge of use of logarithmic tables for calculation.

(ii) Difference between co-efficient of regression and co-efficient of correlation 

is not clear to many candidates.

Suggested remedial Measures:

<i) Difference between regression co-efficient and correlation co-efficient 

needs to be made clear to the students. Individual significance of the two 

may be pointed out separately.

(ii) Difference between regression co-efficient of x on y and y on x should be 

made more clear to the students.
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(iii) Sufficient practice should be given in finding bXy and bXy to eliminate 

computational errors.

(iv) Practice should be given to do calculations with the help of logarithm tables.

~ ^ • . dv cosxsiny „Q. No. 15. Solve the differential equation —  + ---------------  = 0dx cos y

Type of Question Marks Objective Concept/Sub Concept

VS A 2 Understanding Solution of Differential 

equations (variable Separa

ble type.)

Expected Answer:

dy cos x sin v—  + ----- --------= ()
dx cos v

dv cos x sin v
=  -  -

dx cos y

- cosv dv ,=>-------:— — = -cos x dx
Sin y

Integrating, we get

log | sin y | = -sin x + c 

or log sin v I + sin x = c

Performance level of students :

Number of

students

not attempting

Number of students getting marks Mean score

0 1/2 1 1 Yz 2

5 6 4 24 12 49 1.49

V __________________________________________________ ____________________________________J
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General Remarks:

95% of the candidates in the sample attempted this question. But only 52% did it 

correctly getting full marks. 15% candidates could not complete the question while others 

committed computational or conceptual errors.

Errors committed with examples:

(i) Many candidates could not separate the variables; some of them wrote as

(Hi) Constant of integration has not been written

(tv) Some candidates wrote the given equation as dy cos y + d x . cos x sin y = 0 

*>robai»teCaiJses:

(i) The candidates appear to have got mixed up as some of them took the 

equation as variablerseparable type and others took it as homogeneous diff, 

equation.

(ii) Inadequate knowledge of trigonometry.

Suggested remedial Measures:

(i) Students should be given sufficient practice to identify differential equations 

of various types.

(ii) The students should be asked to remember standard results of integrals and 

use them in different differential equations.

(iii) Importance of constant of integration should be emphasized upon.

=s> log sin y + c -  -̂ sin x + C

or log siny+sinx=Q

(ii) Integration symbol has not bain used at some places

J

94



Q. No. 16. Jsing the properties of determinants, prove that

= 2(a + b + c)'
a + b + 2c a b

e b+c  + 2a b 
c a c+ a+ 2 b

Type of Question Marks Objective Concept/Sub Concept

SA 4 Understanding Use of properties 

in evaluating determinants

Expected Answer:

Rj - ^ R j -R*  =>(a + b + c)

R2 - > R 2 - R ,  = > (a + b + c )

1 0  -1 
c b + c + 2 a  b 
c a c +a +2 b

I o -1 
o 1 -1 
c a c +a +2 b

1 o o
=> 2(a + b+c)3 O 1 0

0 o 1

= 2 (a+b+c)3

Performance level of students :

Number of

students

not attempting

Number of students getting marks Mean score

0 V* 1 1 % 2 2 'A 3 3 % 4

3 5 0 4 1 4 0 1 1 81 3.54

v_________________ ___________________  J
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General Remarks:

97% of the candidates from the selected sample attempted the question out of 

which about 8% committed conceptual errors. 83% candidates did the question correctly 

getting full marks About 5% candidates committed computational errors.

Errors committed with examples :

(i) Operations performed are not clearly indicated.
' .. f,::' ' . J . >

(ii) There are instances where the candidates indicated column operation but 

x performed row operation. ,

(iii) Instead of solving the determinant by using properties, expansion has been 

used at the earlier or at the latter stag©, which is not desirtet}.

Probable Causes:

(i) The candidates carry out computational work carefessely.

(ii) Many of ttvg' candidates fail to differentials betuveen row/column operations 

on determinants

Suggested remedial Measures:

(i) All operations on rows/columns should be clearly indicated.

(ii) Instead of using equality sign, 'arrows' should be used.

(iii) It should be explained to the students that if it is required to use the 

properties of determinants, then the expansion should not be used at any 

stage till the determinant is of the order 2.

(iv) Sufficient practice should be given to reduce/transform the given higher 

order determinant to lower order determinant using properties.

\

Q. No. 17. A plane passes throgh a fixed point (1 ,—2,3,) and cuts the axes in A,B and 

C. Show that locus of the centre of the sphere passing through the points

1 2  3
0,A,B and C is given by ~ _ “ + ~ = •
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r  ' • • • ~ •.................... .... ■ ....... , - ......................
Type of Question Marks Objective Concept/S^ Concept

SA 4 Understanding Equation of plane and 

Sphere and the Concept 

of Locus

Expected Answer:

Equation of plane through A (a,0,0), B (o.b.o), C (0,0,c)
/

\  V z
is — +■=- + - = !  (Intercept form) 

a b e

1 2  3
(1, -2, 3) lies on the plane = > - -  — + - =  I............. (i)

a b c

Equation of sphere through O.A.B.C is x2 + y2 + z2 -  ax -  by -  cz = 0

(a  b c \
Centre of Sphere is I

If ( x, . y|. z,) is the Centre of sphere then a = 2x,, b = 2y,, c = 2z,

1 2  3
Substituting in (i) we get the eqn of locus as ~ _ ~ + -  = 2- 

Performance level of students :

Number of

students

not attempting

Number of students getting msitks Mean score

0 % 1 1 'A 2 2 Vi 3 37* 4

55 25 3 5 2 5 — -  ■ — 5 0.87

General Remarks:

80% of the candidates in the sample have either not attempted this question or 

secured zero mark. Only 5% candidates could solve the question completely getting full 

marks. Mean score of 0.87 of the sample (out of 4) shows that the candidates are not at 

all clear about the concepts related to focus, equations of plane and sphere.

I_________ ;_______ :__!__ :____ ;___ >
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Errors c ^ m ijW  w ^  «xamptes:

C4 , The point (1, -2 ,  3) lies on t t »  sphere 

x s 'u > x2 + y2 + z2 + 2ux + 2vy + 2wz + d = 0. which is meaningless 

(it) EquaSoh ofthe plane through (1, -2 , 3) is 

a (x -  1) + b (y + 2) + c (z -  3) * 0 

and (a, o , o), (o, b, o ), (o, o, c) lie on it

Probable Causes:

The candidates do not seem to be clear about the concepts on locus, equations of 

plane and sphere which resulted in abpvetype of errors.

■ . ■■ ■■■ ' »'■ : ■ - V . . - . .  .if* - i  ■

Suggested remedial measures:
*> - y* , “f  i - • , 0  \

Sufficient practice shoufd be given to the students in

(i) finding equations of planes in different 

(«) finding equations of spheres for different date

(iii) problems dealing with locus of points under given conditions.

Q. No. 18. Using vectors, prove that the altitudes of a t f t ^ e  are cpnpjjrrent.

Tpeo tQ uestion , Objective £pncept/Sub Concept

SA 4 Application Vectors and 

perpendicularity

Expected Answer:

Let a,b,c be the position vectors of the points A ,B ,C ,  respectively. Draw 

BE 1  A C  &  C F 1 A B  to meet at O. A O  is joined & produced to meet B C  in D taking O  as
origin,

a
BE 1  A C  => b.(c -  a) = 0 

CF -L A B  => c . ( b - a )  =  0 

b e -  b.a = b,c -  c.a 

=>a. (c -b )  = 0
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.. AO 1 BC or AD 1 BC 

=> Altitudes are concurrent.

Performance level of students:

Number of

students

not attempting

Number of students getting marks Mean score

0 1/2 ' 1 1 Vi 2 2 Vi 3 3 1/2 4

36 25 9 7 1 4 0 1 1 16 1.43

General Remarks :

61 %  candidates from the sample have either not attempted this question or secured

zero mark. Only 25% of those who attempted could get full marks. Majority of students 

luld not even start the solution.

Errors committed with examples:

(i) Most of the candidates committed mistake in the steps related to concept 

of perpendicularity.

(ii) Difference between altitude and median is not clear to many of the 

candidates.

(iii) Many candidates have drawn the figure showing three altitudes already 

meeting at a point.

Probable Causes:

(i) Concept of perpendicularity is not clear to many candidates

(ii) Difference between altitude, median, and angle bisectors is not clear to 

same of the candidates.

(iii) Candidates lack practice in applying the knowledge of vectors in proving 

geometrical results.

Suggested remedial Measures:

(i) Sufficient practice needs to be given to the students in using the knowledge 

of vectors for proving various geometrical results.
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(ii) Difference J&etween angle bisectors, altitudes, medians in a triangle should 

be made very dear to the studfr^s ^ i n ^ '^ e r e n i  types of triangles.

Q. No. 19. Find from first prindpie, the derivative of Jsec x vl: r. 1. ’X

S Uv"
Type of. Question fiifarks Objective Concept/Sub Concept

' - SA r '>
• r -

i h  . • '-y ' * 
** i

’* 4 ,/

J,?■ ■••*■ ' I'-:..-'-----r*

, knowtedgs

r.V >a '-.• ■ : *'

Piff®reit!jtiatipis|#«i^|ir|ib,

Pf

5!Jp 6 * k ! -A f  ‘n *s
I’Mu

Ay*

* L

x +Ax) -  -y/secx

Jfc+Jk*) -

gee (x + A x )-s e c *

It Ay It 5
---------------------1--------A x - » 0 A x  A x - » 0  cos(x + Ax) cos x 

dy seox tan x

S * ’?I ^ 5 p F :;
- - A' -: •' • j '■ N

2
/sec (x + Ax) + ̂ /sec x

r\;. ’ - ''

Performance level of students :

Number of
............................... . ■ ■■ ' — ■ 1,1, ... J

Number of students getting m.Wtttfc: v Mean score
students 

not attempting 0 H' 1 1!4 2 - 2 %

-Q - ? -W ' 
.....

, - r . •V $ ,  .  -
■ 3
1 .~1 II -1 ■

53 2.90
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General Remarks:

Though 96% of the candidates in the sample attempted this question, only about 

55% could attempt it correctly. The other 45% candidates committed conceptual

mistakes.

Errors committed with examples:

(i) Some candidates differentiated the function directly without using first 

principle.

f (x  + h ) - f ( x )
(ii) f '(x )  is written as  -------------------

n

(iii) sec (x + h) is written as sec x + sec h

(iv) Some candidates have not done rationalization correctly.

(v) Others committed mistakes in use of trigonometric results.

Probable Causes:

(i) The process of finding derivative of a function ab-inrtio is not dear to the 

candidates.

(ii) Candidates seemto ladfe idequati kno^edge^of trigonometric results.

Suggested remecial Measures:

(i) Definiton of derivative shoukl be made clear to the students and sufficient 

practice should be given to them to find the derivative of various function 

ab-initio.

(ii) The students should be made to learn different trigonometric results and 

their i | » p ^ t k ^ .

Q. No. 20. For the function f(x )’=2x3-8 x 2 + 10x+5 find the intervals.

(a) In which f(x) is increasing

(b) In which f(x) is decreasing.

Type of Question Marks Objective Concept/Sub Concept

3A 4 Understanding Increasing and decreasing 

functions
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f  ' : A
Expected Answer:

f (x> =  2x3 - 8 x 2 + lQx + 5

f ' (x )  = 6x2 -  16x+ 10 

= 2 (3 x -5 )  ( x -  1)

Intervals (3X -5 ) ( x - 1 ) f ’(x )  = 2 (3x -  5) (x  -  l) Nature of function

X < 1 -v e -v e ■ + v e Increasing

. 5 1 <  X <  -
3

-v e + ve -v e Decreasing

5
x > —

3 ;
+ ve +-Ve ■: Increasing

. . le v p lo f  jfcwtent*:

Number, of

students

not attempting

Number of students geftir$mark§, Mean score

0 y» 1 1 Vi ■ 2 2Vk -  L *

■■ 9 ; 7 ' '% -r: 9 6 ■ 6 ' 47' 2.66

General Remarks:

93% of the candidates in the sample attempted this question. Of those who 

attempted, only 2.2% secured zero mark and about 50% completed the question getting 

full marks.

Errors committed with examples:

(i) The candidates did not factorise the quadratic polynomial obtained after 

finding the derivative of the given function.

(ii) Some of the candidates appear to have the misconception that when f  (x)

< 0, f(x) is increasing and it is decreasing when f(x) > 0

V ______________________’_____________;__________________________________________________ J
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(iii) For checking whether the function is increasing or decreasing, many 

candidates put the stationary values in the given function in place of making 

some suitable intervals and checking the behavior of f(x) in those intervals.

Probable Causes:

(i) Lack of practice of factorisation of quadratic polynomials and quadratic 

inequations.

(ii) Concept of increasing and decreasing functions is not clear to many.

Suggested remedial Measures:

(i) Sufficient practice needs to be given to the students in factorising quadratic 

polynomials and solving quadratic inequations.

(ii) Concept of increasing and decreasing functions needs to be made clear to 

the students through various examples and through geometrical 

interpretation.

Q. No. 21. Draw a rough sketch and find the area of the region bounded by the two 

parabolas y2 = 8x and x2 = 8y, by using method of integration.

Type of Question Marks Objective Concept/Sub Concept

SA 04 Understanding (to find area under the 

curves) Using integration

Expected Answ er:

x -coordinate of the point of intersection = 8
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Performance level of students :

Number of

students

not attempting

Number of students getting mark£ 'Mean score

0

r- ■ . 

% 1 1 y2 2 ■ 2 V z 3 3 ’/a 4

29 11 03 09 01 13 04 08 02
.a.no

20t »?;j ‘V:
2.21

General Rem arks:

71% candidates out of the given sample attempted ^

attemped, 28% did if correctly, 17% did not give complete steps of solution and others 

comritlfted oom$utMtiona1 aficf conceptual Errors.
■ .. ■ -■ ■■ •• ■ f 5; f" »• ** - r.

Emof# WEMMilMi'5^ v t 8 c &'■ ̂  1.1 T?vT*'* ” l*f* ^ : *

W  carves y** 8x arid x2 * ! v M to tk p to p itity  drawn
■ "■' !■■■■■■ "- ■■■■.•.'■..■■'■■ ■■■■..■■ ,,, ■ ■ nOU&i'a'!C«'•!»!

(ii) Some, of the candidates did not shade the required region bounded by the

two "parabolas.

, *•>» i1 v>i w ' . '  V. - I  M 1 1 ' i ^ u c ' i  e  w s iO  f £  .014 . f t

answer.

(iv) Point of intersection of the curves was not calculated correctly.

(v) Units of -area were not mentioned.

Probable CausAS i

(i) The candidates do not possess the skill of plotting rough sketch of the given 

equation.

(ii) Some of them lack practice in solving the equations of two curves to find 

their point of intersection.

Suggested remedial Measures:

(i) The students need to be given sufficient practice to draw rough sketches of 

graph, of the type y2 = ax and x2 = by, and shade the required region.

(ii) Sufficient practice should be given to find the point of intersection of two 

curves.

(<i<) Writing proper units of quantities should be emphasised upon.
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Q. No. 22. Find the value of J  (2x1 + 3)d\ as limit of sums
0

_ _ _ _ _ _ _  _ _ _ _  .

Type of Question Marks Objective Concept/Sub Concept
, -----  _ .. .. _ . t

SA 04
t

Understanding Integration (integration 

as limit of sums)

Expected Answer:

3
l = J (2 x 2+3)d\ Here : a = 0, b = 3,

0

, 3 -0  3
h = ------- = —

n . ■■ a

.  h 3 rn -> oo n [f(o) + f(h>+f(2h)+..... + f(n -lb > ]

■ J * .  <5
-  f 3 + (2h2 + 3) + (8h2 +3)+..... + f2(n - 1)2 h2 + 3

n ->  oo n L

n-^ob ti £ n 6 J

= 27

Performance level of students:

Number of
students
not attempting

Number of students getting marks Mean score

0 Vt 4 1% 2 2 >4 3 3% 4

11 5 Q1 03 05 18 04 09 -  ' 44 2.92

General Remarks:

89% of the candidates in the sample attempted this question out of which 49% did 
it correctly. 12% candidates did not give complete steps of solution, 24% and 15% 
committed computational and conceptual errors respectively.

V
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Errors Committed with examples:

(i)........... Some of the candidates did not remember correct formula for limit of the 

■.............sums ■ . . ' '

b -  a
(n) Others used the result lt= — —  incorrectly and calculated it as = - -

(Hi) remember the result £ n 2 = n( n + 1̂ 2n + >) Some of

them incorrectly for finding ]T (n - 1)2 as n^n - - -- -- ■■

Probablef'uises: . .

(i) Lack of practice in writing the formula for limit erf the sum.

(H) tack erf knowledge of the formulae £ „ 2 and £ (n  - 1)2

ti^|int»f1 nmmnrfial Htnmiiran - *i- - ^

ft) The students should be given sufficient practice in using^the value of h as

- ,■ b -a  ■ ■■ <1 ■ r,

(H) They should be asKiti to learn the formula for e^af.uat^ 9  limit of sums 

correctly.

(iii) The candidates should be made to practise rigorously the integrals as limit

of the sums of the type /ex dx, /(ax + b) dx J (ax2 + bx+c)dx
- i'. 1 .... p - ................ ...

Q. No. 23. Evaluate : J
dx

(2 -  x) (x + 3)

Type of Question Marks Objective Concept/Sub Concept

SA 04 Understanding ' Integration (using partial 

fraction)
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Expected Answer:

let
1 A B.\ + C+ -

(2 -  x) (x2 +3) ( 2 -  x) x2 + 3

i  dx 1 f dx 1 f (x  + 2) .

---------------=-------= -  ---------+ -  -------  dx
(2 -  x) (x + 3) 7 2 -  x 7 x + 3

= - y l o g | 2 - x |  + - l | o g xJ+ 3 l + 773ta“ " 1^ 7 +C

Performance level of students:

Number of
students
not attempting

Number of students getting marks Mean score

0 V* 1 1V* 2 2'A 3 3% 4

23 17 03 08 05 09 04 03 04 24 2.13

General Remarks:

77% of the candidates out of the sample attempted this question, out Qf which 31% 
did it corractly, 9% did not give complete steps of solution, 32% and 28% committed 
computational and conceptual errors respectively. t

Errors Committed with examples:

(i) Some of the candidates have writtenthe expression

I A B
(2 -x ) ( x  + 3) 2 -x  x +3

(ii) Majority of the candidates committed computational errors in finding the 
values of A,B and C.

t dx
(ii) Some of the candidates have written f -—  = log (1 -  x)

* I — x

Probable Causes:

(i) Candidates tack practice in resolving the given expression into partial 
fractions.
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Some of aiem lack computational skill due to lack of 

Many of them lack in basic concepts of integration.

Suggested Remedial Measures:

(i) Sufficient practice needs to be giveh to the students in splitting the 

e?qsres$iofts into partial fractions. ,

(ii) S u fB ^n t practice should be gjwen to the stud^ls'in evakiating simple basic 

integrals. /

Q. No. 24. Two balls are drawn at random from a bag containing 3 white 4 green and 

 ̂ 4black balls, one by one without replacement. Find {he probability tha{ botfi

....... ’ ' ir&. .........  ' ' •:
■[

' ' f .'4 A -  : •• !

'fh t are of diffp®nf colours.

► - -

Qbjec$ve ; 0or>c*pt/8ub Concept

SA

) fetLik r t n M

Q*

•ta- adr:

Undersamding

‘•tiiih tn'y’Zv&t. £»’$? i i

Probability (independent

event)
i , , Om- a *^  '<

Expected Answer

P (both balls of different colours) 

= l -P  (both batts of ^nfUrralour)

L-! f  3C2 3C2 4Q  4C2 1 
[ l 4C2 14C2 14C j 14Cj J

- = 2 !
91

Performance level of students

Number ot

students

not attempting

Number of students getting marks Mean score

0 % ■ t 1 % 2 2 % 3 3 % 4

35 24 03 04 03 09 03 03 01 15 • 1.66

108



/  ; ■ ' - -  — — —  - x

General Remarks: ,w. *

65% candidates in the sample attempted this question. Out of them, 23% did it 

correctly, 17% did not give complete steps of solution, 20% committed computational 

errors & others committed conceptual errors.

Errors Committed with examples :

(i) The concept of finding the probability of independent events is confused 

with dependent events.

(ii) Some of the candidates evaluated probability of getting both balls of same colour but

did hot subtract iffrom 1 te gtet the fe ^ iie d ! probability.

(iii) Some others gave the answerof probability as greater than 1

Probable Causes: i

(i) Candidates fail to differentiate between independent and dependent events, 

while finding the probability.

(ii) Same of the candidates lack in knowledge that sum of all the probabilities 

pertaining to an event is 1.

(iii) Many of them lack in knowledge on meaning and use of nc

Suggested Remedial Measures :

(i) The concept of nCr and its application must be made clear to the students
hv nivinn different examnles

.independent anddependerijevf cits sa j^g fa e y  c a n ^ rra tB j* #  between

. .them.,.,

Q. No. 25. Two cards -are drawn successivelywittv replacement from a deck of 52 cards. 

Find the probability distribution of the numben of aces drawn.

Type of Question Marks Objective Concept/Sub Concept

SA 04
•• '• ", •>■=.’ ' >• *-• .- 

Understanding Probability (Binomial 

> Protoabifify distribution)

v  . . . ................. .......................................................... y
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A

Expected Answer:

’ 12
Here n = , « > l - p  = —

vto ■■■
144
169p,?>=̂ (it) (if) >

,!<1)=2C,(n)l ( f ) 1=M

: P ( 2 ^ , 2 ^ ( ~ J = 4

169

-i" ■"*'£ X
? T T r —

1
ii~i j  wn»<i

2
;■ -% V  •

5 :h
P (X )

■"y-1 -i
24

v  I f
V.'V.

1
J69

1 ‘ < ?. >. i j  . '

A t^m m ce^ievelofftiideni* : .
i 1 s, / *■ji

vt'fctv'- V  ’ .-.p V‘,“

')U

IfcmnfcMMr gl

stutHnls 
not attempting

■ ’(PV .J } w
fiUnww wt oiuqom* ywiuiiy nunm

■
Mean score

0

T J"“ j! 

% 1 1 % 2 2 % 3

^ L v r

334

■ ■* - 

4

3£*
W ST ■ ft. n

25
ii

03 m " - 03 ■ - 01 23
■>a M//..

1.80

C e n tra l F^wfmffcs i

61% of th^ candidates in the sample attempted this question. Out of which about 

38% ca^idteiHiM ^  It fulfmarks. 11% candidates did not give complete

solution and others either committed computational errors or conceptual errors.

Errors Committed with examples:

(*) Many candidates failed to identify the question properly, due to inadequate 
knowledge of probability distribution theory, 

theory.

1 3
(ii) Some candidates found p as -  and q as -

4 4

(iii) Others couid not evaluate the expression, nc prqn~r

for different values of p,q and r
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/ ' : : ■ . ^
(iv) Only few candidates wrote the probability distribution in tabular form

Probable Causes:

(i) Many candidates do not understand the basic concepts of probability and

probability distribution.

(ii) Many of them lack the skill of calculating hsnomial co-efficients nc,prq"‘ r for 

various values of r, p and q.

Suggested Remedial Measures:

(i) The students need to be explained the concept of probability clearly through 

various examples

(ii) The conditions under which the binomial distribution is applicable should be 

discussed in detail.

Q. IMo. 26. If A =

2 -3  5

3 2 -4  

I I - 2
. find A

- i
Using a  , solve the following system of linear equations

2 x -  3y+ 5z = 11 

3x + 2 y - 4 z  = -5  

x + v - 2 z = - 3

Type of Question Marks Objective Concept/Sub Concept

'-A 6 Application Solving System of Linear 

Equations using inverse of 

a matrix.

Expected Answer :

A =
2 -3  5

3 2 - 4  

I 1 -2
= - l

111



Adj A.= 2 - 9  23 

1 - 5  13

'»•* --.''A
[ 0  - 1 2 "

. A  = -1  2 - 9  23

h404$«|®r

usinfl x = A B

x — 1, y = 2, 2* 3
>• îtiiffsde-Tq' f i  •>

Performance leva) of students ;

IJumbar ot
students
not attempting

lot ?> n’MUQt-Wte ie’ffWigl
Number ofsiudents getting marks

■ - TtieteD-

sHT
Mean Score

0 % 1 1 Y* 2 2 % 3 3 H 4 4 % 5 514 6

f 3 i i ' 2 4 1 11 2
< <

14 A * 1 47 4.65

"/vttfirt. * ~>iA .Q
GeneralRemarks

Tl»& is this only question where the response is almost 100% However, only 47% 

of the selected sample many as I9%cariclidates

cowmitted conceptual errors while 40% made computational erfors.

Errors Committed with examples:

(i) A majority of students used symbol of determinants instead of matrix AdjA

0 -1 2 ' -•>’ ' ■

2 ~9 23 . m x=^ Basi~ l)
1 -5  13

iswrittena?

# ^ 1 2 11

2 - 9  23 - 5

1 - 5  13 3

00 Some candidates! have committed computational errors while finding the 

value of the determinant and adjoint. In case of an adjoint, the +ve and 

- ve signs are not taken care of.

(iii)

(iv)

Some candidates left the question incomplete after finding ^

Cramer's rule has been used to solve the linear equation by a significant 

number of candidates.
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Probable Causes:

<i) Candidates do not read the question properly. This is indicated by the fact 

as some of the candidates have solved the question using Cramer's rule.

(ii) Many candidates have committed computational errors.

(iii) Carelessness about signs while taking anoints.

Suggested Remedial Measures :

(i) Use of proper notations for determinant and matrix should be emphasised.

(ii) Sufficient practice should be given to find the adjoint of a given matrix.

(iii) Students should be asked to read the question carefully and solve the 

question by the method specified in the question paper.

(iv) Sufficient practice be given to develop computational skills.

Q. No. 27. Define the line, of shortest distance between two skew lines. Find the 

shortest distance and the vector equation of the line of shortest distance 

between the lines given by

r = 61 + 3k + X (21 -  j + 4k)

and r = 9i + j -  10k + M-(4i + j + 6k)

Type of Question MarHs Objective Concept/Sub Concept

LA 06 Understanding Shortest distance betwen 

skew lines, to find the 

point of intersection and 

equation of line.

Expected Answer:

Def. The line perpendicular to both the skew lines is the line of shortest distance. 

Points P(2A,+6,-A.,4X+3), Q (4 j i - 9 , h + 1,6m - 10) on lines L, and L,

V. t
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DR’s of P Q < 4 ^ - 2 X -  15, n + X + 1. 6n~4A. -13>

. E O X ^ 5 » 2 1 X - 3 U i  + !J3f=0......... (')

PQ1 fc2 ^  J i X ^ 3 ^ ‘+f37 = &■.....<“)

Solving (i) and (ii), are gfet h a= ^4. p = 2 

=> P(4.1 , - 1), Q( -1.3.2)

^.n . 51 ■*. > V  ' .  ' •
'Vector equation of line is ? = 4t + j -  k + X (5i - 2 j - 3 k )

Pwtonnanca : ‘ ‘ " • ‘ '
VC

Number of
* ’* - 'kfct̂Aj.Wg.T̂UtfiSriTS
-i iLsi

Number of students getting marks Mean Score

Ifp i i i }yu i i w $ ! f [ 5 6 re r>

■3'*i
08

w  !
W -

3h O’ ' fS'B'v1
>2 -;;8v:• tt ' M w . EJ ;/

J“V
1 3.11

. ,

GeneralRemarks:

92°/ candidates in the sample attempted this question. df Whibfi only about 4% 

could complete the question getting full marks, 96% of those who attempted, did not give 

: fuH steps of solut*on Maj©r% of the candidates atempted only that part of the question 

in which shbrtist d ^ n c e  is tobe calculated using a particular formula 1

Errors Committed with examples :

(i) Many students defined the line of shortest distance between two skew lines 

wrongly.

(ii) Some' of the candidates made computational error in calculating

b, * b2, (a2 - a i )  and |b| x b2

(iii) Some of the candidates could not convert equation from cartesion 

form to vector form. *
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Probable Causes:

(i) The concept of line of shortest distance is not clear to many candidates

(ii) The candidates do not remember the formula for calculation of shortest 

distance between two skew lines.

(iii) The candidates cannot convert equations given in cartesian form to vector 

form and vice-versa.

Suggested Remedial Measures:

(i) The students should be explained the concept of line of shortest distance 

between two skew lines with the help of examples and teaching aids.

(ii) The students should be helped to remember the formula for the line of shortest 

distance between two skew lines by asking them to put jn more practice.

(iii) They should be given sufficient practice in converting equations in vector 

form to cartesian form and vice-versa

Q. No. 28. A wet porous substance in the open air loses its moisture at a rate proportional 

to the moisture content. If a sheet hung in the wind loses half its moisture 

during the first hour when will it have lost $0% moisture, v&attier conditions 

remaining the same?

Type of Question Marks Objective Concept/Sub Concept

LA 6 Application Differential

equation

Expected Answer:

Let m0 be the moisture content initially and m be the moisture content after t hours

dm dm v
—  a  m => —  = Km. 
dt dt

=> J —  = |K dt => 10gm = K t+C  
m

at t = 0, m = m0 => log m0 = c 

=> log m = Kt + log m0
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at t =  1 hr m =  m„ 2> mo

= K + log m0 => K = -  log 2

.  n»0

=> I = log 10

r* v :
...... . * -•.*r' ■■ *

„ wjiAi jMifamm&tM**,' ’.%N %>' vj&i

iden
h***

m -

Mf'S
U-AWt

ifeSb-i-'

m iTIwi

*■ A

' *'•

rf". • •.

I',,1",*

‘J*. >5.%-

ii—
Mian Score

{•'!:

f' ?“  — 3 -  *5
,i,. n .1,.,,. 1, ,. , .

*
^ \r£- : * 

2 (uC-*1
rjnsrn

0
I14 .• :\'V 

2
PT

6 95

? « vr.,v**o -̂ f*: , ^  - „• * /: w  •'*. J i  .q &-:.V

as on|y 8%
the question

While 63% did not attempt it. ,,,.<

Errors C<&nwnM«d with examples:

: . .$  T r f f l^ i^ c i  is not dofliiflreperty. Candidates failed to put. the verbal 

information into mathemjtteal equation.

(ii) Loosing 90% moisture is taken as 90% of the moisture i.e. M =
90

100
M_.

(iii) Constant of proportionality i.e. k is considered as moisture content,

(iv) Variables are not property defined

(v) Constant of integration is not taken.

Probable Causes:

(i) Word problems are not understood properly

(ii) Inadequate proficiency in translation of verbal information into mathematical

equations.
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(iii) Lack of knowledge of solving differential equations especially finding the 

value of constant of integration under given physical conditions.

Suggested Remedial Measures:

(i) Sufficient practice should be given to translate word problems into mathe

matical equations.

(jj ■A thorough understanding of solving differential equations should be provided 

to the students.

(iii) The importance of constant of integration in differential equations is to be 

emphasised in relation to given physical conditions.

Q. No. 29. Show that the surface area of a closed cuboid with square base and given 

volume is minimum when it is a cube.

Type of Question Marks Objective Concept/Sub Concept

LA 6 Application Application of derivatives 

in problems of Maxima & 

Minima

Expected Answer:

Let the dimensions of closed cuboid be x, x and y

=> V = Volume = x y

A= Surfare area of the cuboid = 2(cb + bh + he)

= 2 (x .x  + xy + xy) 

"  2x* + 4xy

=>A = 2x2 + —  
x

—  = 4 x -  
dx x2
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For area tq*jbe M a x lm ^ or, minimum

^  = o => 4x -  = 0 => V  = x3 => Cuboid is a cube.
dx x* .

4 + i L r O *  Sutfaee area is,jnjnimum : ^

Number of

students

not attempting

Number of students getting marks Mean Score

6 % 1 1 % ~2 %Vi 3 3 'A 4 4*A 5 5 % 6

3.9 20 1 5 - 5 2 4 2 — . 4 - 18 2.77

; P^ ‘narlr« * ■/ , im W W w ^vm fm ■.Ty^/rW fm w W vm  ■•

Tt»question based on application of differential calculus is poorly attempted. As 

many as 55% candidates in the sampiehave either not attempted the question or have

*•, , , , „ . J

(i) Translation of word problem into mathematical formulations is not done 

properly.

(ii) Surface area is taken as 6(lb+ bh + hi) or Ibh.

(iii) Volume of cuboid is taken as -rcrh .

dA dv
(iv) Instead of finding — , —  has been calculated

dx dA

(v) Second derivative has not been determined.

Probable Causes:

(i) Candidates are not able to transform verbal statements into mathematical
formulations.

(ii) Candidates do not remember the standard results of mensuration.

(iii) Concept of maxima/minima is not clear to many of the candidates.
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Suggested Remedial Measures:

(i) A good practice to translate verbal statements into mathematical equations 

is desired

(ii) Standard results of mensuration should be learnt and understood by the

students.

(iii) Concept of maxima/minima should be made more clear.

Q. No. 30. Find Karl pearson's co-efficient of correlation between x and y for the 

following data:

x : 10 8 11 14 12 10 11 13

y : 12 10 13 15 13 14 13 15

Also give the interpretation of the coefficient of correlations thus obtained.

Type of 

Question

Marks Objective Concept/Sub Concept

LA 6 Skill Karl Pearson's coefficient 

of correlation -calculation of p(x,y)

Expected Answer:

If assumed means in x series is 11 and that of y series is 13, then

Zdx = I, Zdy = I. Zdx d> = 19, Zdx2 * 25, Ed y2 = 19

/ v n £dx dy -  £dx £dy 
p(xiy) = —t =  ■■■fr." -  -----------ttt

«y/n£dx2- ( £ d x )  ^ n £ d y  - ( £ d y (  )

Correct Substitution of values and getting R(x, y) = 0.87 

Interpretation:

High degree of positive correlation i.e. x increases (or decreases with increase (or 

decrease) in y and vice-versa.
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Performance level of students:

Number of

students

not attempting.

Number of students getting mafks Mean Score

0 . % 1Vz j2 2 H 3, ■3 1/a 4 4 H y -

2 2 —  , - 1 1 5 17 8 23 19 t7 4 1 3.94

General Remarks:

98% of the candidates from the sample attempted this question, out of which 10% 

committed" conceptual errors. Out of those who attempted only 1.02% candidates could 

do the question correctly to the end. About 56% candidates committed computational 

errors which is not expected of candidate? from senior secondary $tage.

Common errors with example*: -v

(i) More than 60% of file candidates have left the question incomplete. They 

have ndt gften eitherliKe interpretation of the result obtained or have left the 

question as such without calculating the final answer

(ii) Wrongforfnula used.

Some candidates have used the formula

- £dx dy -  £ d \ Z d y

’*W* h“  fliven wro" 9 resul,s 

In step deviation method; wrong computation 8-11= 3 in^tiad of -3.

(iv) In setting of table, calculation errors have been committed.

(v) P(x, y.) has been calculated to be more than 1.

Probable Causes:

(i) Since many candidates do not understand the meaning and significance of
P(x, y) =0.87 etc, they are not able to give the interpretation of result.

(ii) Many candidates do not remember the formula.

(iii) Correct formula for deviation is not known to many.

V .
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Remedial Measures :

(i) Interpretation of the result should be made clear while teaching the topic.

(ii) Practice may be given to make calculations with the help of logarithm tables.

(iii) The students should be asked to learn respective formulae again and again 

so that they may not forget the same.,

(iv) It should be made clear that the value of p'(x,y) lies between -1 and +1.

TOPICWISE STATISTICAL SUMMARY OF STUDENTS' PERFORMANCE.

(Outside Delhi 65/1)

Matrices and Determinants.

SI. No. 
of

Question

No. of 

candidates 

attempting 

the Question

Number of Candidates getting marks Mean

Score

Mean

%

Score

0 T-2 5% 26-50% 51-75% 76-100%

1 93 28 13 13 6 33 1.02 51.0

? 98 .7 3 10 1 77 1.74 87.0

16 97 5 4 05 1 82 3.54 88.5

26 99 3 4 16 <6 60 4.65 77.50

In the unit on Matrices and Determinants, overall performance of candidates has 

been satisfactory. Each question has been attempted by more than 90% candidates, the 

least attempt (93%) is in No 1 and the maximum attempt being in Q. No 26. The mean 

scoreon this unit ranges from 51% on Q. No. 1 to 88.5 %  im Q No 16.60% of those who 

attempted Q.No. 1 scored marks below 50% whereas more than 80% of those who 

attempted the question got more than 75% marks in Nos. 2 and 16. The poorest 

‘ performance has been in Q. No. 1 with an average score of 51 %  and the best performance 

has been in Q. No. 2 with an average score of 87%.
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Vectors and 3-Dimensional Geometry

— ■ ■ ■... ~.g M i

SI. No. 

Of
Question-

No. of
‘1 * * 1  ̂ ' *y

candidates 4 

the Question

Number of Candidates getting marks Mean

Score

Mean

%

Score

1 O 1 -2 5 % n'26-50% 51-75% 7 ^-1 0 0 %

/ « *  ' , . - ~ \ 11. ■ ? 7 »* ^3^ ’*f ■; 1*7- ■’ ‘ 45 -• 1.47 i73.5

04 49 . •
. ^:U- a to

29 1
"} . .4'*'., . ,,if

3
j5,— ifV V

2 14 , ,rn v • j - , a ? o s ^ 9 ; ^

17 . 45 25 8 7 - 5 0.87 ? V 5>«.( afrsTki:

64 25 16 5 1 17 M & . j35(75

' * * •  ' m ..... 4
* 2 ~ - \
..

'5.L. -JU , ) u f . J
76

-i.L"JL.',"‘,|lt.""Jl̂ ,
10 9 3.11 51.83

1
r

llj tNe ̂ o n  vectors and ̂ Dimensional Geometry, the best perform s^ has been 
A  wk% * mim warn of 73,5% and worst performance tws been to Qi, No. 17.

. *'-"ffjB4kt$‘ k* ''
-'*v . r* - n *

( §,  Np$, 17 $rael 4  jhfwe been found to be most difficult in this unit; ywfth an average 

f Scoteteof.21.75% and ^5 %  respectively. On aO other questions, . th*. 

from W *> to 52%

Q.'No«. 4 «n d  17 fcave beenfound to4a» more difficult by the students as less than 

S & fk G m m m s  trfed to attempt this question.

Dtfferantiafcalculus

Question

Noi'of

candidates
attempting

'Number of Candidates getting marks

j • ' . ■ .

Mean

Score

Mean

%

Score

Number the Question 0 1-25% 26-50% 51-75% 76-100%

5 95 7 4 12 15 57 1.60 80.0

6 80 41 3 10 1 : 25 0.79 39,5

7 95 16 4 4 2 69 1.55 78.0

19 96 6 14 15 5 56 2.90 72.5

20 93 3 16 14 7 53 2.66 66.5

29 61 20 6 11 2 22 2.77 46.17
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In the unit on Differential  ̂calculus, the best performance has been in Q. No. 5 (80%) 

followed by mean percentage score of 78% in Q. No. 7. For all other questions, the mean 

percentage score ranges from 39.5% in no 6 to 72.5% in Q. No. 19.

In Q. Nos 5,19 and 20, more than 60% of the candidates (who attempted the 

question) secured more than 75% marks whereas In Nos 5 and 29, more than 60% of the 

candidates (who attempted the question) obtained 50% or less marks.

Integral Calculus:

Question

Number

No. of 

candidates 

attempting 

the Question

Number of Candidates getting marks Mean

Score

Mean

%

Score

0 1-25% 26-50% 51-75% 76-100%

8 87 27 02 10 09 39 1-2 60.0

9 90 15 10 04 - 61 1.46 73.00

10 83 33 2 10 08 30 1.00 50.00

11 87 11 1 17 04 54 1.52 7e;o

12 78 03 03 01 05 66 1.82 91.0

21 71 11 12 14 12 22 2.21 55.25

22 89 05 04 23 13 44 2.92 73.0

23 77 17 11 14 07 28 2.13 53.25

In the topic on integral calculus, almost ail the questions have been attempted by 

more than 70% candidates, the largest (90%) being in Q. No. 9 and the least (71%) being 

in Q. NO. 21. The least mean percentage score has been in Q. NO. 10, followed by 53.25% 

in Q. No. 23 and 55.25% in Q. No. 21.

More than 70% of the candidates, who attempted this question,, got 75% or more 

marks in Q. No.'s 12 and 9

This percentage has been in the range of 30% and 50% in case of other 

questions, with the exception of Q. NO. 11 for which about 65% candidates secured 75% 

or more marks.

V _____________________________ ______________________________ _ _ _______________
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Differential EquasMeii?

Q i j M r !
Number

No. of 

candidates 

attempting 

live <3ues$$fi

. Number of Candidates getting .marks , Mean 

Score

Mean

%

Score

0 1-2&/6
- \ .■., , Vu-' '• .•$

44-Ys% 76-100%

05  , 6 4 24 12 , 4 9 1.50 75.0

28 37 11 3 10 5 8 2.57
C J  *
42.83

, • %  W u n i t o n  Differential equations, 6 . No. 15 has been attempted by majority of 

tft» with a mean score of 75%. More than 66% of the candidates attempting

. ' * »  other question (No, 20) has been attempted by only 37% candidates with 
ai*avet%* score « i 4 Z & *  More’ M i  66% candidates, who attempted this question, 
sw a ^-^* £ $ rte ss  Ws  is Vue to the reason fiat it was a word:probtem testing 
thir ofcjoctiye of "apptteeBdn" which is expected to be covered by "above average

v

Quei&on
Xil IMlkAVwuisper;

No. Of 
candidates 
attempting

the-GWition

. . -i- l. i 
Number of Candidates getting marks Mean

Score
Meart
~ %  

Score'
0 1-25% 26-50% 51-75% 76-100%

14 95 28 3 14 12 38 1.16 58.0

30 98 2 1 23 50 22 3.94 65.67

In the unit on correlation and regression, both the question Nos. 14 and 30 have 

been found to be popular with the students as 95% and 98% candidates (respectively) 

have attempted these questions, with mean percentage scores of 58 and 65.67 

respectively.

In Q. No. 14, quite a good percentage of students (about 30%) secured zero mark 

whereas this figure for Q. No. 30 is only about 2%.

In Q. No. 14,53% candidates got more than 50% marks whereas the corresponding 

figure for Cue. No. 30 is 74%.
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Probability

Question

Number

No. of 

candidates 

attempting 

the Question

Number of Candidates getting marks Mean

Score

Mean

%

Score

0 1-25% 26-50% 51-75% 76-100%

13 75 18 17 20 2 18 0.90 45.0

24 65 24 07 12 6 16 1.66 41.50

25 61 25 09 03 00 24 1.80 45.50

The performance of candidates in this unit on probability has been below 50% on 

all the questions. Q. No. 13 has been attempted by 75% candidates of which onty 26% 

secured more than 75% marks. Q. Nos 24 and 25 have been attempted by 65% and 61% 

candidates respectively of which 25% and 40% obtained 75% or more marks for Q. Nos 

24 and 25 respectively.
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TOPICW ISE SPECIFIC COMMON MISTAKES AND SUG G ESTED

REMEDIAL MEASURES

Though specific errors and mistakes committed by majority of students in every 

question have been given in the proceeding section of this document, it would be more 

fruitful to highlight topicwise common mistakes committed by them at one place. This 

would help the teachers to lay more stress on related teaching/learning points while dealing 

with different content areas. Suggested remedial teaching measures included in this 

section.it is hoped, would further enhance effectiveness of teaching.

Matrices and Determinants

The study reveals that many of the students do not use correct notation for a 

determinant or a matrix. A significant number of these students could not carry put proper 

row and column transformation and the operation of multiplication on the same. The fact 

that many students use expansion of determinant at very early stage instead of using 

different properties to calculate its value is an indication that they do not clearly understand 

the use of these properties. A sizable percentage of students could not use appropriate 

method for determination of inverse of a Matrix and some even used column transforma

tion instead of row transformation for the same purpose.

Providing sufficient practice to students in the use of correct notation and pi&per 

use of symbols needs to be given due attention. Sufficient practice should be provided to 

an average and betow average student to minimise computational errors. Different 

methods to find inverse of a matrix should be explained dearly $fthspedal emphasis ion 

avoiding column transformations for the same. Row and column trarisfdrmations sHould 

be clelarty indicated using arrows and not diquafities. Ft shoukf toej efftpffaSiStetf UffaW’th k  

In order to find the value of a determinant, ft is always better to transform htghterorder ; 

determinant to lower order determinant rather than straight way expanding it

Vectors and Three - Dimensional Geometry

The analysis indicates that a significant number of . students do not mark an anrayv 

on the vectors correctly which generally leads to incorrect results.. The concepts of dot and 

cross product of vectors and its application to unfamiliar situations appears to be aweak 

link in the understanding of the topic. Some of the students committed the mistakie of using 

the condition of collinearity of three points in proving coplanarity of three vectors. Majority 

of the students did not underststrid the definition of line of shortest distance between two 

skew tines and either used incorrect formula or made computational mistakes in finding

V ___________________________________________________________ ;_____________  )
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equafconof tftfe same. A^rg^nOm berdf studentscould not attempt thequestionon locus 

correctly which indicates feebteandjfragite b*pni*|ff JRthis area

In order to promote better understanding of the concepts, the students need to be 

given sufficient practice on addition and subtraction of vectors by taking examples of 

vectors in different directions. The meaning and conditions of perpendicular vectors,

parallel vectors and ^ p l a W  vectors should te  explained by taking adequate number of
?■ "i *k < \» a1* W \P “ ^ v .  'i < -t* 1 t i ** ** <- • {■ j ' t

examples. Since majority of the-students did not perform well in questions related to locus,

theconcept needs utmost attention and detailed explanation in the classroom. Adequate
f, %i f * f - '  ‘4>." •*. ; f •• ' * ' * ' 
practice also needs to be provded to the students in questions related to finding the

equation oflirjfs, pfcanaand sphere withdifferent possible given conditions.

’ tv  *Vt. Jpfj ty*1 '( J >*' .>’• •* V: ' * V ' ’1 ' ^ '' » .
Itis ^isirvfq that wfc|e sonwqflhe students did not wnte constant of integration 

el a defiii$e integral, othiwsdid not u4fc fha correct notation f f(x)dx
3|rwt-tfr^n> i**» fmgfrfcf T C W ,t 4?«V'S> St, ' 9 ‘

i S 8  9 ? *  &  ^  W i * * ?  *? P f ^ 1
'f&C&Sfti Inpiwrart anafc-jHrtH nf |he wniwtifts of ttofciito gtfftnrate incorrect

and C o ife -# ) , in e « r^ iw « c * o n  of
«- jjV- Mr*'-!  > ^P ' v .-.A* J * A '*>;>•„ ( I  ^

bi the •vahjgft^i0<g ^ ^  are seme # «i!t< fl0 sw ^e ip r^  
tjiy many student* in the saritofc. ‘ A sizable number of students could not draw the desired

highlight the area to be calculated.

, lo t of emphasis nffe^l^to be givan to the learning and un-derstandingpf Wgonometric 
relatipns |eamt in earlier classes. Thorough Mnderstanding of technique of partial fractions 

on the part of stucteots demands greater focus ami attention. Besktes the knowledge of 

properties^ definite intergr îls and their use in questions of integration alongwith their 

proof should be dearly explained to the students. Suffident practice in the use of results 

^ n a n d ^ n 2 to calculate the result of the type £ (n  - l ) 2 will help the students in b ^ e r  

understanding and solving tie  questions on integration by limit of sums. Drawing graphs 

of the curves and shading the desired regions for calculation of required area should be 

practised car^uHy. It shdutd be brought home to the stUdehts that they must write 

constant of integration in solving definite integrals. They must alsd write dx etc. along with 

fhH function td̂ b̂e integrated.

Differential Calculus

The analysis reveals that the concept of limit has not been understood clearly by 

)aif» percentage of studantt in the sample. A majority of them failed to attempt the
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(  ' : ^  question on differentiation of composite functions and lacked in sufficient knowledge of 

inverse function and standard trigonometric functions. Many of them, it is observed,did 

not clearly understand inequalities and hence failed to attempt the question on increasing 

and decreasing function. Some of them do not appear to be well versed in handling 

trigonometric derivative without taking the limit. Translation of word problems into 

mathematical equations and conditions for maximum and minimum value for a given 

function also need to be stressed upon. Computational errors at many steps is an indicator 

of element of negligance on the part of learners.

Review and revision of basic concepts and relations of algebra and trigonometry 

should be undertaken before teaching this topic in the class. The inequalities like ab>0 

and ab s o should be discussed thoroughly. A good practice in translation of word problems 

in mathematical equations and differentiating-eompsite functions is desired in order to help 

the students in improvement of their academic attainment. Greater attention to 

computation can help them further in minimising their shortcomings.

Differential Equations

The analysis indicates that a significant number of students in the sample failed to 

translate verbal statements into mathematical equations. Many of them could not 

discriminate between homogeneous equation of second degree and equation with 

separable variables. Whereas some of them did not use the results pf standard integrals 

correctly, others did not take into consideration the constant of integration while solving^ 

differential equations. Many of them did not use the given conditions correctly for 

calculating constant of integration.

Sufficient opportunities may be provided to the students to acquire the ability of 

translating verbal statements into mathematical equations. Importance and need of using 

constant of integration, wherever need to be, should be emphasised upon. Adequate 

practice in solving different types of differential equations and finding the value of constant 

of integration under given conditions should be given utmost attention.

Probability

The fact that the mean percentage score of the sample in all the questions from 

this unit is around 40-50% is an indicator that the students did not comprehend related 

concepts. The study reveals that many of the students lacked in understanding the 

concept of mutually exclusive events and an independent event. The value of ur used in 

the question was not properly calculated by some of the students. Others did not even 

know that the probability of an event cannot be more than one. It is observed that

v____________________________________- _________ /
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presentation of probability disteibutte;in feisutar form: is missing jn the fesponses of most 
of the students. .

Greater attention,'and 6mpha?is needs to be given to the clarification of basic 

concept of independent events and Tftuttfalty exclusive events. More Stfeis h£es to be 

given On application of conditions under which binomial distribution formula is a^ticable. 

Students should bfe taade to sol\te sufficient number of problems tb tf̂ S/ielbp Ifte 

computational Sfiftl in evaluating nCr pr qr ete.

Correlation and Regression
r  \ 4,/m * - ‘ , 11. ,

v^al tbat m o f i^ o f  students in.the sample 

w m & w m fa fm m & i& M *  Ma»w m  th*sro #> -n<3|t-seem &  b ^ t g le a r # ^

calculated cowarianefcf-f* ^ # t * . W ^ s t u r f * n t s  used jM ^ f ta Q u liM o t  9W*Jffc?n 

coefficient as.

. *

. • • m

' i 
{

It is scnpiTslng to oBserve fnat whne calculating deviations from a given numBer,

wdff ai*h=3 Wa’ti-8Ssi*fc„
#9)(trefi#'oareK&nSfe: S fcte6t (hilinaaateVm ^oafculafef

1. ' v -  ' •’• *...

It is suggested that while teaching regression lines, the difference between the two 

regression fine* (y orxand x 6r y ) and thdir corresponding regression co-eftiCientis should 

be madfe very Cfear to the students. Different formulae bf

correlatfon and their suitability for different Situatfdris should be made clear by taking 

different examples! Sufficient practice needs to be given to the students to calculate 

•\v and byx and co-efficient of correlation. This will help them buiid confidence and the 

number of errors committed by them will automatically reduce.
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