Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Examination, 2025
SUBJECT: MATHEMATICS (Q.P. CODE -65/4/1)
General Instructions: -

1 | You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 | “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its leakage to
the public in any manner could lead to derailment of the examination system and
affect the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in Newspaper/Website, etc. may
invite action under various rules of the Board and IPC.”

3 | Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. The Marking
Scheme should be strictly adhered to and religiously followed. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them. In class-XIl, while evaluating the competency-based questions, please try to
understand the given answer and even if reply is not from a marking scheme but
correct competency is enumerated by the candidate, due marks should be awarded.
4 | The Marking Scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can
have their own expression and if the expression is correct, the due marks should be
awarded accordingly.

5 | The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be zero
after deliberation and discussion. The remaining answer books meant for evaluation shall
be given only after ensuring that there is no significant variation in the marking of individual
evaluators.

6 | Evaluators will mark (\) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (') while evaluating which gives the impression

that the answer is correct, and no marks are awarded. This is the most common
mistake which evaluators are committing.

7 | If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

8 | If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

9 | If a student has attempted an extra question, answer to the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.
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10 No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11 A full scale of marks_(example 0 to 80/70/60/50/40/30 marks as given in Question Paper)
has to be used. Please do not hesitate to award full marks if the answer deserves it.

12 Every examiner must necessarily do evaluation work for full working hours, i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past: -

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of the answer marked correct and the rest as wrong, but no marks

14 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

15 Any unassessed portion, non-carrying over of marks to the title page, or total error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, to uphold the prestige of all concerned, it is again
reiterated that the instructions be followed meticulously and judiciously.

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
Spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 The candidates are entitled to obtain a photocopy of the Answer Book on request on payment
of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
SENIOR SECONDARY SCHOOL EXAMINATION 2024-25
MATHEMATICS (Code-041)

[ Paper Code: 65/4/1]

Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION - A
Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
QL.
The principal value of sin‘l(sin [— L;JTD is :
2 s
A - = B --=
(A) 3 (B) 3
21
c = D) =T
(C) 3 (D) 3
AL ) Z 1
3
Q2. If A and B are square matrices of same order such that AB = A and
BA = B, then A2 + B2 is equal to :
(A) A+B (B) BA
(C) 2(A+B) (D) 2BA
A2 1 (A) A+B 1
Qs. For real x, let f(x) =x3 + 5x + 1. Then :
(A) fis one-one but not onto on R
(B) fis onto on R but not one-one
(C) f1s one-one and onto on R
(D) f1is neither one-one nor onto on R
A3. | (C) f1s one-one and onto on R 1
4. 2
Q If y=sin"!x, then (1— xz)d—?? is equal to :
dx?
dy dy
A B —x—
A) x ix (B) X ix
dy dy
C 222 D) —x2-2
€ x dx (D) * dx
Ad. dy
(A
) X ix 1
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Q5.

The values of . so that f(x) = sin x — cos x — Ax + C decreases for all real

values of x are :

(A) 1<i<+2 B) 1=1
(SN (D) <1
Ab5.
(C) 122 1
Q6.
If P is a point on the line segment joining (3, 6, —1) and (6, 2, — 2) and
y-coordinate of P is 4, then its z-coordinate is :
3
A —-—= B) 0
(A) 9 (B)
3
C 1 D) =
(®) (D) 2
AG. 5
(A)  —— 1
2
Q. If M and N are square matrices of order 3 such that det (M) = m and
MN = ml, then det (N) is equal to:
A) -1 B) 1
(C) —m? (D) m2
A7. | (D) m?2 1
Q8. 3x—-2, 0<x<l1
If fix) = 9 is continuous for x € (0, 2), then a is equal
2x“ +ax, l<x<?2
to:
7
A —4 B) --—
(A) (B) 5
(Cc) -2 (D) -1
A8 (D) —1 1
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Qo. If £: N —> W is defined as

n .. .
—, 1fn i1s even

f(]_’]_) = 2 R
10, if n is odd
then fis :
(A) 1injective only (B) surjective only
(C)  a bijection (D) neither surjective nor injective
A9. | (B) surjective only L
Q10. 0 1 -2
Thematrix |-1 0 -7 |i1sa:
2 7 0
(A) diagonal matrix (B) symmetric matrix
(C) skew symmetric matrix (D) scalar matrix
a0 | (C)  skew symmetric matrix 1
Q11. . AoA
If the sides AB and AC of A ABC are represented by vectors j + k and
31\ — 3\ - 412 respectively, then the length of the median through A on
BCis:
(A) 242 units (B) /18 units
(C) @ units (D) @ units
2 2
Q11. a7
(C) V34 units 1
2
Q12. | The function f defined by
x, if x<1
fix) =
5, if x>1
is not continuous at :
(A) x=0 B) x=1
(C) x=2 (D) x=5
Az, | (B) x=1 1
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Q1s. If f(x) =2x + cosx, then f(x) :
(A) hasamaximaatx=n (B) hasaminimaatx=nx
(C)  1is an increasing function (D) 1is a decreasing function
A13. | (C) is an increasing function 1
Q14. B
JCOS2X cos 2o dx is equal to :
COSX—CoS O
(A) 2(sinx + xcosa) + C (B) 2(sinx—xcosa)+C
(C) 2(sinx + 2xcosa) + C (D) 2(sinx + sina) + C
Al4. | (A)  2(sinx + xcosa) + C -
Q15. 1
The value of J‘L is :
eX e ¥
0
A T B I
(A) 1 (B) 1
(C) tanle —E (D) tanle
Al5. 1
(C) tanle-=
4
Q16. | The order and degree of the differential equation
2
2., SR
d_‘y 2 [d—}] =X sin(d—y) are :
dx‘a dX dX
(A) order 2, degree 2 (B) order 2, degree 1
(C)  order 2, degree not defined (D) order 1, degree not defined
Al6. | (C) order 2, degree not defined 1
Q7. | The area of the region enclosed by the curve y = Jx and the lines x = 0
and X = 4 and x-axis is :
(A) % sq. units (B) 3?2 sq. units
6 . 3 .
(C) ? $q. units (D) ? $q. units
A17. ‘ .
(C) 3 sa units
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Q18. | The corner points of the feasible region of a Linear Programming
Problem are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). If Z = ax + by; (a, b > 0)
be the objective function, and maximum value of Z is obtained at (0, 2)

and (3, 0), then the relation between a and b is :

(A) a=b (B) a=3b
(C) b=6a (D) 3a=2b
Al8. | (D) 3a=2b 1

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

QI19. | Assertion (A): If A and B are two events such that P(A n B) = 0, then A
and B are independent events.

Reason (R): Two events are independent if the occurrence of one does
not effect the occurrence of the other.

Al9. (D)  Assertion (A) is false, but Reason (R) is true. 1

Q20. | Assertion (A): In a Linear Programming Problem, if the feasible region
is empty, then the Linear Programming Problem has no
solution.

Reason (R): A feasible region is defined as the region that satisfies all
the constraints.

A20. | (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 1
the correct explanation of the Assertion (A).

SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.

Q21. | Let A and B be two square matrices of order 3 such that det (A) = 3 and
det (B) = — 4. Find the value of det (— 6AB).

A2 | |-6AB|=(-6)|A|B :
= 216x3x(—4)=2592 '
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Q22. | (a)  Find the least value of ‘a’ so that f(x) = 2x2 — ax + 3 is an increasing
function on (2, 4].
OR
(b) If fix)=x+ 1 , X > 1, show that f is an increasing function.
X
A22.a) | f(x)=2x’-ax+3= f'(x)=4x-a Yo
Now?2<x<4=8-a<4x—-a<l6-a 1
For f tobeanincreasing function, f'(x) >0
—=8-a>0=ac<8 Y5
.. Least valueof a doesnot exist.
OR
A22.(b) 1 1 x?-1 1
f(X)=x+==f'(x)=1-S5=
e O
x> -1 &
Now —— > Oforall x>1
X
= f’(x)>0=> f isanincreasing function. Yo
23.
° (a)  Simplify sin! | ———|.
\fl +x2 _
OR
(b) Find domain of sin—1x—1.
A23.@) | Putx=tand=0=tan*x 1
Nowsinl[ X J
V1+ X2
:sin‘l(wJ:sin‘l(sin 6) 1
secd
=f=tan"'x 2
OR
A23.(0) | Here—1<+/x-1<1 1
=0<x-1<1=1<x<L2
Hence,domainis xe[1,2] 1
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Q24. 2
Calculate the area of the region bounded by the curve %

x-axis using integration.

2
+YT:1 and the

A24. (0.2)

3
A= 2><§J\/9— x% dx
0

(O+gsin‘1lj—0}
i 2

=3r

3
{=3,0 0,00 (3,0) 4 X 9 - X
=—| =V9-x*+=sin| =
\_ e ]
ﬂ_
3

0

T
(¥ for correct figure)

Yo

Y2

Yo

fast is the slope of the curve changing when x =2 ?

Q25. For the curve y = 5x — 2x3, if x increases at the rate of 2 units/s, then how

A25. | y=5x-2x%°
Given% = 2units/s
dt

dy

slopeof the curvezd—:5 —6x°=m
X
d—m:—lzx%:—lzx(z):—mx
dt dt
dm

atx =2,——=—24(2)=-48
dt

Hence,slopeof curveisdecreasingat therateof 48

Yo

Ya

Ya

Yo

SECTIONC
This section comprises short answer (SA) type questions of 3 marks each.

is a bijection.
(R* is a set of all positive real numbers.)

OR

R={xy):x+y=6,x e A,y € B}..
(1) Write all elements of R.
(i1) Is R a function ? Justify.

(iii)  Determine domain and range of R.

Q26. | (a) If f:R* >R isdefined as fix) = log, x(a>0anda # 1), prove that f

(b) LetA=1{1,2,3}and B = {4, 5, 6}. A relation R from A to B is defined as
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A26.(2) | f(x)=log,x (a>0,a#1)
Letx,,x,eR"suchthat f (x, )= f(X,)
= log, x, =log, X,

=X =X,= f isone-one.

Let f (x)=y=log, x=y=a’=x

.. forevery yeR,thereexistsxeR"

.. fisonto.
f isabijection.

1%

1Y%

OR
A250) | (1)R={(15).(2.4)] :
(ii)Risnotafunctionas3e Adonot haveanimagein co-domain. 1
(iii)Domainof R ={1,2},Rangeof R={4,5} 1
Q27. (a) Find k so that
x% - 2x-3
227 x#-1
k, x=-1
is continuous at x = — 1.
OR
(b)  Check the differentiability of function f(x) = x|x|at x = 0.
A27(a). 2 _ 9y _ -3 1
fim X = 2X =3 OBy 2
x—-1 X+1 x—-1 X+1 x—-1
Also, f (-1)=k 1
as f1scontinuous,k=—4 Y
OR
A27(b). 2 x<0
f(x)=x|x|= T 1
e
f(0—h)-f(0 —h? -
LHD=Iim ( ) ( ):Iim h O=0 1
h—0 -h h—0 —h
f(0+h)—f(0 2 _
RHD—lim @)= (0) . h*-0_, ”
h—0 h h—0

Since LHD=RHD, f isdifferentiableatx =0

Yo
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Q28.

Evaluate :

/2
AZ8. T . (1-sinx
| = j ex( )d
=, \l-cosx
x 1-2sin > cos >
=| e 2 < 2 |dx 1
72 2sin® =
2
= je ( cosec? ——cot jdx
712 2
X T
Sl=— [ex cot—} 1
2 72
——|e"cotZ-e2cot”
2 4
Q29. | (a)  Find the probability distribution of the number of boys in families
having three children, assuming equal probability for a boy and a
girl.
OR
(b) A coin is tossed twice. Let X be a random variable defined as
number of heads minus number of tails. Obtain the probability
distribution of X and also find its mean.
A29.(a) | Let X denote the random variable which counts the number of boys.
X=0,1,2,3 o
P(Boy)=P(Girl)== e

Required Probability Distribution

MS XII Mathematics 041 65/4/1 2024-25

X 0 1 2
4 [-eese+ )
2) 8 2 )\ 2 8 2 8|\2) 8
OR
Page 11



A29.(b)

Possible valuesof X are —2,0,2

X —2 0

5N
N |-
Bl [

1
P(X) | 3

Mean=>" XP(X)=- 2(%)+0(%) + 2(%) =0

Ya

1%

Q30.

Find the distance of the point (-1, —5, —10) from the point of intersection

of the lines x—1 = y—2 = z2—3 and x—4 = y—1 =
2 3 4 5 2

Z,

A30.

| x-1 y-2 7-3
2 3 4
Anypointonl,is(24+1,34 + 2,41 +3)

A —

| X=4 y-1 z-0
5 2 1
Anypointonl,is(5u+4,2u+1, 1)

=u

For point of intersection,
2A+1=5u+4,31+2=2u+1

Solving,A =u=-1

Since, A= u=—1satisfy41+ 3=

~.Pointof intersectionis(-1,-1,-1)

Now distanceof (~1,-5,-10)from(-1,—1,-1)is:

J(-L+1) + (=145’ +(~1+10)° =37 units

Yo

Ya

Q31.

Solve the following Linear Programming Problem using graphical method :
Maximise Z = 100x + 50y
subject to the constraints

3x +y <600

x+y <300

y<x+ 200

x>0,y>0
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A3l.
For
correct
graph
and
shading
1Y%
.\ C = (150, 150)
250 :N
Corner Point Value of
Z =100x+50y
0] (O, O) 0
For
A(O, 200) 10000 correct
B(50,250) 17500 e
C (150,150) 22500
D (200, 0) 20000
Z... =22500when x=150, y =150 Yo
SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

Q32.

If A is a 3 x 3 invertible matrix, show that for any scalar k # 0,
(kA1 = %A—l. Hence calculate (3A)~1, where

2 -1 1
A=|-1 2 -1/
1 -1 2
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A32.
Consider(kA)(lA1j:k.£(A.A1):I n
k k
=kAand % A 'areinverseof each other. — 1
()t =2 A
k _J
~(3A) =1at
3
Here,|A|=40.. A™exists. 1
3 1 -1
adjA= 1 3 1 2
-1 1 3
. . 3 1 -1
A'=—adjA==| 1 3 1 Y
-1 1 3
. 3 1 -1
L(BA)'==|1 3 1 ;
(3A) =15 Z
-1 1 3
Q33. | The relation between the height of the plant (y cm) with respect to
exposure to sunlight is governed by the equation y = 4x — %x2, where X 18
the number of days exposed to sunlight.
(1) Find the rate of growth of the plant with respect to sunlight. 2
(ii) In how many days will the plant attain its maximum height ?
What is the maximum height ? 3
A33. . 1, dy
1)y=4Xx—=Xx"=—==(4-x)cm/da 2
(1)y=4x-2x*=—"=(4-x)cm/day
(ii) For maximum height,%:O:x:Mays 1
X
d?y
asW<O,numberof days=4 1
Now, Maximum height:y(4):16—%(16):80m 1
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Q34. (a) Find:

J‘ COS X dx
(4+sin? x)(5—4 cos® x)

OR

(b) Evaluate :

n

J' dx
; aZcos?x + bZsinZx

A | I COS X d
(4 +sin? x)(5— 4¢0s? x)
COS X
|

dx
4+sm x 1+ 4sin’ x)

smx:tglves

|:J~ dt
(4+1%)(1+4t%)

1, dt 4 dt

159 4+1% 159 1+4t?

:—itan‘1 t +£tan‘1(2t)+c
2) 15

:—itan*1 sinx +£tan1(23in x)+C
30 2 15

(".-using Partial Fraction)

Yo

Yo

OR
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A34.(b)

dx

0
7l2

:2!

/2

T
|:j :
a®cos’® X +b?sin® x

dx Y
a®cos® x +b?sin? x

sec? x

. 2’ +b’tan® x
tanx =

=2]

0

b?
_
ab

23 Etan -1 (Ej:| 1%
a a)l,

dx 1

tgives Y

dt
Y

Q35.

(a)

(b)

Show that the area of a parallelogram whose diagonals are

— - 1 - —
represented by a and b is given by 5 |a xb |. Also find the

A A A
area of a parallelogram whose diagonals are 2i — j + k and

.!:\ A A
i +3j) — k.
OR
Find the equation of a line in vector and cartesian form which

passes through the point (1, 2, — 4) and is perpendicular to the
lines x-8 y+19 z-10
3 —-16 7

, and

- A AL AoA A
r =151 +29j +5k + (31 +8j —5k).

A35.(a)

Let ABCD be the parallelogram with diagonals AB=aand BD=b .
- AB==(ab) and AD==(a+b)
2 2

Areaof ABCD

D

(9]

Yo

=—ax§+ﬁx5—bx§—6x6‘ ez

MS_ XII Mathematics 041 65/4/1 2024-25 Page 16




=%‘éx5+éx6‘ ('.‘éx§=6)
1 -

= [2(@xB)

~Zlaxb| %
2

Givena=2i — j+k,b=i +3]-k

Areaof parallelogram :%‘a’ x 5‘

A ~

-

]
Nowaxb=2 -1 1|=—2i+3j+7k 2
1 3 -1
‘éxﬁ‘:\/6—2 Yo
Areaof parallelogram :%\/6_2 Ya
OR
A35.(b - _
(®) GivenlinesareX 8:y+19:z 10
~16 7
and r:(15f+291°+5l€)+y(3f+8j—512)
ThefirstIineinvectorformisf=(8f—19j+1OI2)+1(3?—16]+7I2) 1
a, =81 —19] +10k,a, =15 +29 ] + 5k
b =3 16+ 7k , b,=3i +8] —5k 1
i ]k
b xb,=[3 —16 7 |=24i +36]+72k 1
3 8 -5

~.Equation of line passing through (1,2,-4)and parallel to bis

r:(f+2j—412)+t(24f+36j+7212) orrz(i”+2j-4l€)+t'(2f+3j+6l€) 1

-1 y-2 7+4 or Xx-1 y-2 z+4
36 72 2 3 6

i .. X
Cartesian formof lineis
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SECTION E
This section comprises 3 case study-based questions of 4 marks each.

Q36. Some students are having a misconception while comparing decimals. For
example, a student may mention that 78-56 > 789 as 7856 > 789. In
order to assess this concept, a decimal comparison test was administered
to the students of class VI through the following question
In the recently held Sports Day in the school, 5 students participated in a
javelin throw competition. The distances to which they have thrown the
javelin are shown below in the table :

Name of student Distance of javelin (in meters)
Ajay 47-7
Bijoy 47-07
Kartik 43-09
Dinesh 43-9
Devesh 45-2

The students were asked to identify who has thrown the javelin the
farthest.

Based on the test attempted by the students, the teacher concludes that
40% of the students have the misconception in the concept of decimal
comparison and the rest do not have the misconception. 80% of the
students having misconception answered Bijoy as the correct answer in
the paper. 90% of the students who are identified with not having
misconception, did not answer Bijoy as their answer.

On the basis of the above information, answer the following questions :
1) What is the probability of a student not having misconception but

still answers Bijoy in the test ? 1
(iil) What is the probability that a randomly selected student answers
Bijoy as his answer in the test ? 1
(i11) (a) What is the probability that a student who answered as Bijoy
is having misconception ? 2
OR
(111) (b) What is the probability that a student who answered as Bijoy
is amongst students who do not have the misconception ? 2
A36. | Total (100%)
| I I
Misconception (40%) Proficient (60%)

| (No Misconception)

Answer Do not I |
Bijoy (80%) answer as Answer Do not
Bijoy (20%) Bijoy (10%) answer as

Bijoy (90%)
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Let E, : Studenthasa misconception
E, :Studentdoes not have misconception
A: Studentanswered Bijoyascorrect

40 60
+P(B)=155"P(E2)=150

80 10
P(AIE)=— P(A|E,)="=
100 100

20 90
( |E) 100" ( | 2) 100
10 1

i)P(A|E,)=—-o0r— 1
()P(AIE)=100" 15

(i)P(A)=P(E)P(AIE) +P(E, P(AIE,
40 80 60 10
100 100 100 100
38 19 1
100 50
(1) (a)P(E, | )= IS
40 80

7)(7
_100 100 _16 2
3819

100 or
. P(E,)P(A|E,)
P(E,|A)=
60 10
o0 9 ,
100100 _3 2
38 19
100
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Q37.

An engineer is designing a new metro rail network in a city.

Initially, two metro lines, Line A and Line B, each consisting of multiple

stations are designed. The track for Line A 1is represented by

. x-2 y+1 z—3
ll 2 3 = _2 =
x-1 _ y-3 z+2

ly: = - .
2" 9 1 _3

, while the track for Line B is represented by

Based on the above information, answer the following questions :
(1) Find whether the two metro tracks are parallel.

(i1)  Solar panels are to be installed on the rooftop of the metro stations.
Determine the equation of the line representing the placement of
solar panels on the rooftop of Line A’s stations, given that panels
are to be positioned parallel to Line A’s track (/;) and pass through
the point (1, — 2, — 3).

(iii) (a) To connect the stations, a pedestrian pathway perpendicular
to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the
pedestrian walkway.

OR
(i11) (b) Find the shortest distance between Line A and Line B.

A37.

I_x—2_y+1_z—3 . X-1 y-3 z+2
3 2 4 P2 1 -3
(i)Drsof /,are<3,—2,4> , drsof /,are<2,1,-3 >

asdrsarenot proportional,hence/ 1snot parallelto/,.

(i) Equations of line parallel tol, and passing through (1,2, -3)is
X-1 y+2 z+3
3 -2

orf:(f-2j-3|2)+,1(3f—2j+ 412)
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(iii)(a) The pathwayis perpendicular tol, andl,.... Itis parallel tob, xb,

C ik
h=bxb,=[3 -2 4|=21 +17]+7k
2 1 =3
-.Equation of pathwayisF = ( +2]+ )+ﬂ(2f+17j+7l€)
OR_
(iii)(b) & =2i — j+3k, & =i +3] -2k

k

Ry
[l
w
-
|
N
N
+
AN
~>
[l
N
_"
+
—
w

(—f+4j—5l€).(2f+17j+7|2)
} J4+289+49

31
342

Q38.

During a heavy gaming session, the temperature of a student’s laptop
processor increases significantly. After the session, the processor begins
to cool down, and the rate of cooling is proportional to the difference
between the processor’s temperature and the room temperature (25°C).

Initially the processor’s temperature is 85°C. The rate of cooling is

defined by the equation %(T(t)) =—k(T(t) — 25),

where T(t) represents the temperature of the processor at time t (in

minutes) and k is a constant.

Based on the above information, answer the following questions :

(i) Find the expression for temperature of processor, T(t) given that

T(0) = 85°C.

(i1) How long will it take for the processor’s temperature to reach
40°C ? Given that k = 0-03, log, 4 = 1-3863.
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A38. dT
= = k(T-25
(i) r=—K(T -25)
dT Ya

=Kt
T- 25

jT == —k[dt
=log|T —25|=—kt+C  ..(a) !
Whent =0,T =85
= log60=C

Usinginequation(a), log|T — 25|=—kt+log 60 (b) Vs
(i) When k =0.03,log|T — 25|=—0.03t+log 60

T-25
=log

‘:— 0.03t

=T -25=60."" 1
WhenT =40,t=t,
15 —0.03t

=_—=e 14
60 ’

el 0.03t,=—log4
4

_log4 1.3863

= = =46.21m Y2
0.03 0.03
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Examination, 2025
SUBJECT: MATHEMATICS (Q.P. CODE -65/4/2)
General Instructions: -

1 | You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 | “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its leakage to
the public in any manner could lead to derailment of the examination system and
affect the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in Newspaper/Website, etc. may
invite action under various rules of the Board and IPC.”

3 | Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. The Marking
Scheme should be strictly adhered to and religiously followed. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them. In class-XIl, while evaluating the competency-based questions, please try to
understand the given answer and even if reply is not from a marking scheme but
correct competency is enumerated by the candidate, due marks should be awarded.
4 | The Marking Scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can
have their own expression and if the expression is correct, the due marks should be
awarded accordingly.

5 | The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be zero
after deliberation and discussion. The remaining answer books meant for evaluation shall
be given only after ensuring that there is no significant variation in the marking of individual
evaluators.

6 | Evaluators will mark (\) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (') while evaluating which gives the impression

that the answer is correct, and no marks are awarded. This is the most common
mistake which evaluators are committing.

7 | If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

8 | If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

9 | If a student has attempted an extra question, answer to the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.
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10 No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11 A full scale of marks_(example 0 to 80/70/60/50/40/30 marks as given in Question Paper)
has to be used. Please do not hesitate to award full marks if the answer deserves it.

12 Every examiner must necessarily do evaluation work for full working hours, i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past: -

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of the answer marked correct and the rest as wrong, but no marks

14 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

15 Any unassessed portion, non-carrying over of marks to the title page, or total error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, to uphold the prestige of all concerned, it is again
reiterated that the instructions be followed meticulously and judiciously.

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
Spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 The candidates are entitled to obtain a photocopy of the Answer Book on request on payment
of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
SENIOR SECONDARY SCHOOL EXAMINATION 2024-25
MATHEMATICS (Code-041)

[ Paper Code: 65/4/2]

Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION - A
Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
QL. The principal branch of cos™!x is:
3
A £ B 2
(A) [2,2] (B) [n, 2n]
(€ [0, x] (D) [2m, 3]
AL [(C) [0, x] 1
Q2. The values of & so that f{(x) = sin x — cos x — Ax + C decreases for all real
values of x are :
(A 1<r<A2 B) r>1
(C) =42 (D) &<l
A (o) BN ) !
Q3. | If A and B are square matrices of same order such that AB = A and
BA = B, then A? + B2 is equal to :
(A) A+B (B) BA
(C) 2(A+DB) (D) 2BA
1
A 1(A) A+B
Q4. 1-sin® x n
—— forx+ —
If f(x) = 3cos“x 2
k, forx= =
2
is continuous at x = g, then the value of k 1s :
3 1
A  — B)
2
© = ™ 1
2
a1 !
2
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Q5 | Forreal x, let f(x)=x3 + 5x + 1. Then :
(A) f1is one-one but not onto on R
(B) f1is onto on R but not one-one
(C) f1s one-one and onto on R
(D) f1is neither one-one nor onto on R
AS 1 (C) fis one-one and onto on R
6.
Q If the direction cosines of a line are A, A, A, then A is equal to :
TN ®) 1
NE)
1 1
(C) —= D) +—
3 V3
AB.
(D) ii
3
Qr: -1 2 4
If|1 x 1|=-57,the product of the possible values of x is :
0 3 3x
(A) —24 (B) —16
(C) 16 (D) 24
Ar. | (A) —24
Qs. 0 1 -2
The matrix | -1 0 -7 |isa:
2 7 0
(A) diagonal matrix (B) symmetric matrix
(C) skew symmetric matrix (D) scalar matrix
A8. . .
(C) skew symmetric matrix
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Qo. 3x—-2, 0<x<1
If fix) = 9 is continuous for x € (0, 2), then a is equal
2x“ +ax, 1l<x<2
to :
7
(A) -4 (B) —-—
2
Cc) -2 (D) -1
A9 | (D) -1 1
Q10. If f: N — W is defined as
n .. .
—, ifn is even
fln)= {2 :
0, ifnisodd
then fis:
(A) injective only (B) surjective only
(C)  abijection (D) neither surjective nor injective
A10. | (B) surjective only 1
QLL | If fix) = 2x + cosx, then f(x) :
(A) hasamaximaatx=m= (B) hasaminimaatx=mn
(C) 1s an increasing function (D) is a decreasing function
QlL 1 (C) is an increasing function 1
N A
Q12. | If the sides AB and AC of A ABC are represented by vectors j + k and
3? — 3\ + 4]2 respectively, then the length of the median through A on
BC is:
(A) 22 units (B) /18 units
(C) N34 units (D) V48 units
2 2
M2 | ) N2 34 units 1
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Q13. The function f defined by
x, if x<1
flx) =
5 if x>1

1s not continuous at :

(A) x=0 B) x=1

(C) x=2 (D) x=5
A13. | (B) x=1 1
Q14.

Iex (cos x — sin x) dx 1is equal to :

(A) eXsinx+C (B) —eXsinx+C

(C) —e*cosx+C (D) e*cosx+C
Ald. 1 (D) e*cosx+C 1
QIS | The area of the region enclosed by the curve y = Jx and the lines x = 0

and X = 4 and x-axis is :

(A) % sq. units (B) % sq. units

1 . 2 .

(C) EG sq. units (D) % sq. units
Al5.

(C) ? $qQ. units 1
Q16. | The integrating factor of the differential equation

E+ytanx—secx:() 1S :

dx

(A) —cosx (B) secx

(C) logsecx (D) eSecX
Al6. (B) secx 1
Q17 The corner points of the feasible region of a Linear Programming

Problem are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). If Z = ax + by; (a, b > 0)

be the objective function, and maximum value of Z is obtained at (0, 2)

and (3, 0), then the relation between a and b is :

(A) a=b (B) a=3b

(C) b=6a (D) 3a=2b
A7 1 (D) 3a=2b 1
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Q18. 1
The value of J. L 1S :
eX*+e ¥
0
A =T B
(A) 4 (B) 1
(C) tanle —E (D) tanle
AlS8. ©) tan—1 e — E 1

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

Q19. | Assertion (A): If A and B are two events such that P(An B) = 0, then A

and B are independent events.

Reason (R): Two events are independent if the occurrence of one does
not effect the occurrence of the other.

Al9. | (D) Assertion (A) is false, but Reason (R) is true. 1

Q20. | Assertion (A): In a Linear Programming Problem, if the feasible region
is empty, then the Linear Programming Problem has no
solution.

Reason (R): A feasible region is defined as the region that satisfies all
the constraints.

A20. (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A). 1
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This section comprises very short answer (VSA) type questions of 2 marks each.

SECTION B

Q21. | Using matrices and determinants, find the value(s) of k for which the
pair of equations 5x —ky = 2; 7x — 5y =3 has a unique solution.
A21, _ 5 -
Foruniquesolution, #0 1
7 -5
2 2
254 Tk #0 = ke 2 orR—{—S} 1
7 7
22.
Q (a)  Simplify sin~! | -——— |.
J1+ x2
OR
(b)  Find domain of sin~1./x—1.
A22.(3) | Putx=tand=>6=tan"x Yy
. X
Nowsml( }
V14X
] n . ;
=sm‘1(ﬂj:sm‘l(sm 0) 1
secd
=f=tan" x Y
OR
A22.(6) | Here—1<+/x-1<1 1
=0<x-1<1=>1<xL2
Hence,domainis xe(1,2] 1
Q23. <2 2
Calculate the area of the region bounded by the curve 9 + }4 =1 and
the x-axis using integration.
A23. 55 (% for correct figure)

3
A= 2x§I\/9—x2 dx Ya
0

3
(=3, 0 (0,0) (3,1 4 X 9 - X
=—| =A9-Xx*+=sin”!| =
\ 32 2 (3)1 &
4 (O+gsin11j—0
3|2

Yo
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Q24.

(a)

function on (2, 4].

OR

(by If fix)=x+ 1 , X > 1, show that f'is an increasing function.

X

Find the least value of ‘a’ so that f(x) = 2x% — ax + 3 is an increasing

A24.(a)

f (x)=2x*—ax+3= f'(x)=4x-a
Now2<x<4=8-a<4x—-a<l6o-a

For f tobeanincreasing function, f'(x) >0
—=8-a>0=ac<8

.. Least valueof a doesnotexist.

Yo

Y2

A24.(b)

1 ,
f(x) :x+;:> f (X):1_7: 2
2

Now 2 > L oforallx=1
X

= f'(x)=0= f isanincreasing function.

Yo

Y2

Q25.

Find the local maxima and local minima of the

fix) = §x3 —12x2 + 18x + 5.

function

A25.

f (x):§x3 ~12x* +18x+5
= f'(x)=8x"* —24x +18
=2(4x* -12x+9)=2(2x-3)’
For critical points, Put f (x)=0
=2(2x-3)’ :o:x:g
since f ’(x)does not change thesign ascrosses x=%from left toright,

f hasnolocal maximaor local minima.

Yo

Yo

Ya

Yo
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This section comprises short answer (SA) type questions of 3 marks each.

SECTIONC

Q26. | (a) Find the probability distribution of the number of boys in families
having three children, assuming equal probability for a boy and a
girl.

OR
(b) A coin is tossed twice. Let X be a random variable defined as
number of heads minus number of tails. Obtain the probability
distribution of X and also find its mean.
A26.(a) | Let X denotetherandom variable which counts the number of boys.
X=0,12,3 &
P(Boy):P(GirI):% ”
Required Probability Distribution
X 0 1 2
P(X 3 2 2 3
OO RN U S PR (S 1 sl(yr |,
2 8 2 )\ 2 8 8 |\2 8
OR
A26.(b) | Possiblevaluesof X are —2,0,2 Y
X -2 0 2
1 2_1 1 1%
PX) | 4 | 472 4
1 1 1 1
Mean=) XP(X)=-2|=|+0| = |+2|=|=0
ze0--2{3)o3)+(3)
Q27. | (a) If f: R* - R is defined as f(x) = log, x (a > 0 and a # 1), prove
that fis a bijection.
(Rt is a set of all positive real numbers.)
OR
(b) Let A = {1, 2, 3} and B = {4, 5, 6}. A relation R from A to B is

definedas R=1{(x,y) :x+y=6,x € A, y € BL
(1) Write all elements of R.
(i1)

(i11)

Is R a function ? Justify.

Determine domain and range of R.
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A27(a).

f(x)=log,x (a>0,a#1)
Letx,,x,eR"suchthat f (x, )= f(X,)
= log, x, =log, X,

=X =X,= f isone-one.

Let f (x)=y=log, x=y=a’=x

.. thereexistsye Rforallx eR”

.. fisonto.
f isabijection.

1%

1%

OR

A27(b).

(R={(15),(2.4)]

(i) Risnota function as3e Adonot havean imagein co-domain.

(iii)Domainof R ={1,2} ,Rangeof R={4,5}

Q28.

Find :

cosxdx
l+cosx+sinx

A28.

dx

I_.[ COS X
1+ cosx+sinx
X . ,X
cos® = —sin® =
= 2 2 dx
X X X
2c0s° = + 2sin = cos—
2 2 2

X . X
COS——SINn—

:I 2 . 2dX
2C0S—
2

:EJ‘(l—tanﬁjdx
2 2

= l[x +2log cosﬁ} +C
2 2

Yo

Y2
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Q29.

(a) Consider the experiment of tossing a coin. If the coin shows head,
toss it again; but if it shows a tail, then throw a die. Find the
conditional probability of the event A : ‘the die shows a number
greater than 3’ given that B : ‘there is at least one tail’.

OR
(b)  The probability distribution of a random variable X is given as :

X 1 2 3 20 | 3h | 4\
PX) (11| 1 |13 [1]1
30 15 10 10 | 15 | 10

(1) Calculate A, if E(X) = 3-2. 2
(ii) Find P(X > 1). 1

A29.(a)

Let A:Thedieshowsanumber greater than 3
and B : Thereisat least one tail
3 1
P(BNA)=P(T4,T5T6)=—== 1
(BNA)=P( )=13=7

P(B)=P(HT,TLT 2,T3,T4,T5,T6)=1+3=§ 1
4 12 4
P(BNA) 14 1

PIAIB)= P(B) 34 3

OR

A29.(b)

()E(X)=D_X.P(X)

AR A ) |

Given > X.P(X)=3.2

-24+361=96

=>A=2 1

(il )P(X >1)=1-P(X =1) "
. 1119 ”
30 30 i

Q30.

Find the distance of the point (-1, —5, —10) from the point of intersection of

X—l_y—2_z—3andx—4_y—1_
3 4 5 2

the lines Z.
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A30.

I_x—1_y—2_z—3

v 3 4
Anypointonl,is(24+1,34 + 2,41 +3)

| Xx=4 y-1 z-0_ !
5 2 1
Anypointonl,is(5u+4,2u+1, 1)
for pointof intersection,
2A+1=5u+4,31+2=2u+1
solving, A = u=-1 1
since, A=u=—1satisfy41+3=pu
~.Pointof intersectionis(-1,—1,-1) Ya
Now distanceof (—1,—5,-10)from(—1,—-1,—1)is:
J(~1+1)° +(~1+5)" +(~1+10)° =7/97 units %
Q31. | Solve the following Linear Programming Problem graphically :
Minimise Z = 3x + 5y
subject to the constraints
X+ 2y 210
X+y=>6
I3x+y=8
A3l.
For
correct
graph
and
shade
Bk 1%
\'4: T
Corner Point Value of Z =3x+5y
For
A(O, 8) 40 correct
table
B(15) 28 1
C(2,4) 26
D(10,0) 30
3x+5y <26 has no common region with the feasible region.
Y
"7, =26 ’
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SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

Q32.

The relation between the height of the plant (y cm) with respect to
exposure to sunlight is governed by the equation y = 4x — %xz, where x is
the number of days exposed to sunlight.

(1) Find the rate of growth of the plant with respect to sunlight.

(11) In how many days will the plant attain its maximum height ?
What is the maximum height ?

A32.

Ny oax— Lt g
(i)y=4x > :>dx_(4 x )cm/day

(ii) For maximum height,% =0=x = 4days
X

d’y
dx?

as < 0,number of days=4

Now, Maximum height=y(4)=16 — %(16):8cm

Q33.

If Ais a 3 x 3 invertible matrix, show that for any scalar k # O,

(kAL = %A—l. Hence calculate (3A)~1, where

2 -1 1
A=1-1 2 -1]|.
1 -1 2

A33.

Consider(kA)(% A-ljzk%(A.A-l)zl.l =

= kAand % A tareinverseof each other. L

a1

(KAY == AT

(ka) " =3 -
21

~(3A) == AT

(38)" =3

Here,|A|=4%0.. A" exists.
3 1 -1

adjA=| 1 3 1
-1 1 3
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At =—adjA= L

1

A 4
-1 1 3

3.1 -1
SBAY'=11 3 1
-1 1 3

Yo

Yo

Q34.

(a) Evaluate :

/4

SIN X COS X
.[ dx

0054 X+ s.in4 X

OR

(b)  Find:

[ 2 2 1
J- X +l[log(x +1) 210gx} i

x2

A34.(a)

**  sin xcos X

1= | :
+ c0s* X +sin® X

dividing numerator and denominator by cos* x,

™ tan xsec? x
l= | ————dx

- 1+tan®x

Puttan® x =t=2tan xsec? xdx=dt

dx

Whenx:O,t:O;whenx:%,tzl

1¢ dt
===
2'[1+t2

0

=1[tan‘1t]z

1Y%

Yo

OR

A34.(b)

Due to printing error, the given function is not integrable.

So full marks may be given for every attempt.
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Q35.

(a) Show that the area of a parallelogram whose diagonals are
— - 1.-> -
represented by a and b is given by 5 | a xb |. Also find the

A
area of a parallelogram whose diagonals are 2i —

A A A
i+3j—k.
OR

(b)  Find the equation of a line in vector and cartesian form which

passes through the point (1, 2, — 4) and is perpendicular to the

x—-8 y+19 z-10
16 7

lines

> oA AL SPCI
r=151i +29j +5k +u(3i +8j —5k).

, and

M
and

A35.(a)

Let ABCD be the parallelogram with diagonals AB=aand BD=b .

. AB=(a-B) and AD~—(a+b)

Areaof ABCD

=%‘éx5+éx6‘ (-.-axa=o)
=%‘2(éx5)‘
:l‘éxﬁ‘

2

Givena=2i — j+k,b=i+3]—k

i ]k
Nowaxb=2 -1 1|=—2i+3]+7k
1 3 -1

‘a’xﬁ‘:\/6_2

Areaof parallelogram :%\/6_2

(9]

Yo

Yo

Ya

Yo

Y2

Yo

OR
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A35.(b

-8 y+19 z-10
S -16 7
andF:(15f+29]+5I€)+,u(3f+8]—5l2)

i ) X
Givenlinesare

Thefirstlinein vector formis F=(8f ~-19j +1OI2)+1(3? ~16 + 7l2)

81 —19] +10k, &, =15i + 29 ] + 5k
=31 16+ 7k, b,=31 +8] -5k

O

i ]k
xb,=3 —16 7|=24i +36]+72k
3 8 -5

eN

~.Equation of line passing through (1,2,-4)and parallel to bis
r:(f+2j—4|2)+t(24f+36j+7212) orrz(i”+2j-4l€)+t'(2f+3j+61€)

CartesianformofIineisx_lz y-2_z+4 or x-1_y-2_z+4
24 36 72 2 3 6

SECTION E

This section comprises 3 case study-based questions of 4 marks each.

Q36.

Some students are having a misconception while comparing decimals. For
example, a student may mention that 78-56 > 789 as 7856 > 789. In
order to assess this concept, a decimal comparison test was administered
to the students of class VI through the following question
In the recently held Sports Day in the school, 5 students participated in a
javelin throw competition. The distances to which they have thrown the
javelin are shown below in the table :

Name of student | Distance of javelin (in meters)
Ajay 47-7
Bijoy 47-07
Kartik 43-09
Dinesh 43-9
Devesh 452
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The students were asked to identify who has thrown the javelin the

farthest.

Based on the test attempted by the students, the teacher concludes that
40% of the students have the misconception in the concept of decimal
comparison and the rest do not have the misconception. 80% of the
students having misconception answered Bijoy as the correct answer in
the paper. 90% of the students who are identified with not having
misconception, did not answer Bijoy as their answer.

On the basis of the above information, answer the following questions :

1) What is the probability of a student not having misconception but

still answers Bijoy in the test ?

(ii) What is the probability that a randomly selected student answers

Bijoy as his answer in the test ?

(iii) (a) What is the probability that a student who answered as Bijoy

is having misconception ?
OR

(iii)) (b) What is the probability that a student who answered as Bijoy
is amongst students who do not have the misconception ?

A36.

Total (100%)

Misconception (40%)

Answer Do not
Bijoy (80%) answer as
Bijoy (20%)

Let E, : Studenthasa misconception
E, :Studentdoes not have misconception
A: Studentanswer Bijoy

40 60

~P(E,)=—,P(E,)=—
80 10
P(AlEl):_lOO’P(AlEZ):m
- 20 _,~ 90
P(A|E1):m,P(A|E2):m

Proficient (60%)
(No Misconception)

i
I |

Answer Do not
Bijoy (10%) answer as
Bijoy (90%)
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. 10 1
P(A|E,)=—or— 1
()P(AIE) =100 10
(ii)P(A)=P(E,)P(AIE,)+P(E,)P(AIE,)
40 80 60 10
= X + X
100 100 100 100 .
_38 038
100
P(E,)P(AIE
(ii)(a) (£, | )= BB
40 80
100 100 _16 2
38 19
100 OR
P(E,)P(A|E
(i) (b)P(E, | A)=2 ZL(E\) )
60 10
_x_ y
_100100_3 2
38 19
100
Q3. An engineer is designing a new metro rail network in a city.

Initially, two metro lines, Line A and Line B, each consisting of multiple

stations are designed. The track for Line A 1is represented by

x;2 = Y+21 = Z;S , while the track for Line B is represented by

x-1_ y-3 _z+2

ly: = = .
2° 3 1 =5
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Based on the above information, answer the following questions :

(1) Find whether the two metro tracks are parallel. 1
(i1)  Solar panels are to be installed on the rooftop of the metro stations.
Determine the equation of the line representing the placement of
solar panels on the rooftop of Line A’s stations, given that panels
are to be positioned parallel to Line A’s track (/1) and pass through
the point (1, — 2, — 3). 1
(iii) (a) To connect the stations, a pedestrian pathway perpendicular
to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the
pedestrian walkway. 2
OR
(11i) (b) Find the shortest distance between Line A and Line B. 2
A37. | X=2 y+1 z-3 | | x=1 y-3 z+2
3 2 4 %2 1 -3
(i)Drsof [ are<3,—2,4>, drsof /,are<2,1,-3 >
asdrsarenot proportional hence/ isnotparallelto/, . 1
(i) Equationsof line parallel tol, and passing through (1,-2,-3)is
X - 1 + 2 Z + 3 . o 2 n o~ 2 n
e orr=(|—2]—3k)+/1(3|—21+4k) 1
3 -2
(iii)(a) Thepathwayis perpendicular tol, andl,.... Itis parallel tob, xb,
Pk
b=bxb,=[3 -2 4|=2+17]+7k 1
2 1 -3
-.Equation of pathway is f‘:(3f +2]+ IQ)+A(2? +17]+ 7l€) 1
OR
(iii)(b) & =2i — j+3k, &, =1 +3] — 2k
b =31 —2]+4k , b, =2i + ] -3k
i (a,-a).(b,xb,)
‘61 X 62
(—f +4j —512).(2f +17] + 712)
= 1
N4+ 289+ 49
31
342 '
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Q38.

During a heavy gaming session, the temperature of a student’s laptop
processor increases significantly. After the session, the processor begins
to cool down, and the rate of cooling is proportional to the difference
between the processor’s temperature and the room temperature (25°C).

Initially the processor’s temperature is 85°C. The rate of cooling is

defined by the equation %(T(t)) = — k(T(t) — 25),

where T(t) represents the temperature of the processor at time t (in

minutes) and k is a constant.

Based on the above information, answer the following questions :

6] Find the expression for temperature of processor, T(t) given that

T(0) = 85°C. 2

(i1) How long will it take for the processor’s temperature to reach
40°C ? Given that k = 0-03, log, 4 = 1-3863. 2

A38.

~dT
(I)E:_k(T —25)
=k
S LI
T-25
=log[T —25/=—kt+C  ..(a)
Whent =0,T =85
= log60=C
Usinginequation(a),log|T —25/=—kt+log60 ...(b)
(ii)When k =0.03, log|T — 25|=—0.03t+log 60
T-25
60
=T -25=60.e""
WhenT =40,t=t,

— E _ o003
60

=log

‘:—0.0Bt

=g %% :%:— 0.03t,=—log 4

log4 1.3863

= =46.21m
0.03 0.03

=t =

Yo

Ya

Yo

Y2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Examination, 2025
SUBJECT: MATHEMATICS (Q.P. CODE -65/4/3)
General Instructions: -

1 | You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 | “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its leakage to
the public in any manner could lead to derailment of the examination system and
affect the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in Newspaper/Website, etc. may
invite action under various rules of the Board and IPC.”

3 | Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. The Marking
Scheme should be strictly adhered to and religiously followed. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them. In class-XIl, while evaluating the competency-based questions, please try to
understand the given answer and even if reply is not from a marking scheme but
correct competency is enumerated by the candidate, due marks should be awarded.
4 | The Marking Scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can
have their own expression and if the expression is correct, the due marks should be
awarded accordingly.

5 | The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be zero
after deliberation and discussion. The remaining answer books meant for evaluation shall
be given only after ensuring that there is no significant variation in the marking of individual
evaluators.

6 | Evaluators will mark (\) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (') while evaluating which gives the impression

that the answer is correct, and no marks are awarded. This is the most common
mistake which evaluators are committing.

7 | If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

8 | If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

9 | If a student has attempted an extra question, answer to the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.
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10 No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11 A full scale of marks_(example 0 to 80/70/60/50/40/30 marks as given in Question Paper)
has to be used. Please do not hesitate to award full marks if the answer deserves it.

12 Every examiner must necessarily do evaluation work for full working hours, i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past: -

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of the answer marked correct and the rest as wrong, but no marks

14 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

15 Any unassessed portion, non-carrying over of marks to the title page, or total error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, to uphold the prestige of all concerned, it is again
reiterated that the instructions be followed meticulously and judiciously.

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
Spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 The candidates are entitled to obtain a photocopy of the Answer Book on request on payment
of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
SENIOR SECONDARY SCHOOL EXAMINATION 2024-25
MATHEMATICS (Code-041)

[Paper Code: 65/4/3]

Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION - A

Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
Ql. | Domain of sin™1(2x2—3) is:

A (1,0 U, V2) B) (—+2,-1) U©O,1

©) [v2,-11 Ul V2] D) —+2,-1ua,2)
AL [(©)  [V2,-1] UL, V2] 1
Q2. 0 1 -2

The matrix |-1 0 -7 |isa:

2 7 0

(A) diagonal matrix (B) symmetric matrix

(C) skew symmetric matrix (D) scalar matrix
A2. | (C) skew symmetric matrix 1
Qs. ' 3x-2, 0<x<1

If f(x) = 9 is continuous for x € (0, 2), then a is equal

2x“ +ax, l<x<2
to:
A) 4 ®) -~
2

(C) -2 (D) -1
A3, | (D) -1 1
Q4. If y =logy, (//2x), then g—} is equal to :

X
(A) 0 (B) 1
1 1
Cc) — (D) —
X J2x

A4 | (A) O 1
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Q5.

If f: N —> W is defined as

n .. .
, if n is even

fln)= 42 ,
0, ifnisodd
then fis :
(A) 1injective only (B) surjective only
(C)  a bijection (D) neither surjective nor injective
AS. (B) surjective only 1
Q6. _ . .
The coordinates of the foot of the perpendicular drawn from the point
A(— 2, 3, 5) on the y-axis is :
(A)  (0,0,5) (B) (0,3,0)
(C) (=2,0,5) D) «2,0,0
Ab. :
(B) (0,3,0) 1
Q7. If A and B are invertible matrices of order 3 x 3 such that det (A) = 4 and
det [(AB)1] = QLO’ then det (B) is equal to :
1 1
(A) 20 (B) 5
(C) 20 D) 5
a7, (D) 5 1
Q8. For real x, let f(x) =x? + 5x+ 1. Then :
(A) fis one-one but not onto on R
(B) fis onto on R but not one-one
(C) f1is one-one and onto on R
(D) f1is neither one-one nor onto on R
A8. . 1
(C) fi1s one-one and onto on R
QOo. The values of X so that fix) = sin x — cos x — Ax + C decreases for all real
values of x are :
(A) 1<i< A2 B) r=1
C) =42 (D) r<1
Al | (C) a2 !
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If A and B are square matrices of same order such that AB = A and

Q10.
BA = B, then A2 + B2 is equal to :
(A) A+B (B) BA
C) 2(A+B) (D) 2BA
A0, |(A) A+B :
QL. | The area of the region enclosed by the curve y = Jx and the lines x = 0
and x = 4 and x-axis is :
(A) E sq. units (B) 3— sq. units
9 9
(C) E 8q. units (D) g sq. units
3 3
11.
Q (C) % sqQ. units 1
Q12 :
" | The value of I dx .
e +e X
A) T B =
(A) 1 (B) 1
(C) tanle —g (D) tanle
T
a2 | (C)  tanle—— L
Q13. | The corner points of the feasible region of a Linear Programming
Problem are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). If Z = ax + by; (a, b > 0)
be the objective function, and maximum value of Z is obtained at (0, 2)
and (3, 0), then the relation between a and b is :
(A) a=b (B) a=3b
(C) b=6a (D) 3a=2b
A13. | (D) 3a=2b 1
14,
Q If J.e_3 logx gy = fix) + C, then f(x) is :
;o
log LS
(A) o— 3 log x (B) e \X
-1 -1
C) —5 (D) —
2x2 4x*
At | g L 1
2x
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Q15. The function f defined by

x, if x<1
fix) =
5 if x>1

is not continuous at :

(A) x=0 B) x=1

(C) x=2 (D) x=5
Als. (B) x=1 1
Q16. The solution of the differential equation g_V -z represents family of :

X y

(A) parabolas (B) circles

(C) ellipses (D) hyperbolas
Al6. | (B) circles 1

A
Q17. If the sides AB and AC of A ABC are represented by vectors 3\ + k and
3? — 3\ + 4]2 respectively, then the length of the median through A on

BCis:
(A) 242 units (B) /18 units
(C) @ units (D) % units

Al7. J31 1

(C) ——— units
5 uni

Q18. | If flx) = 2x + cosx, then f(x):

(A) hasamaximaatx=n (B) hasaminimaatx=n
(C)  1is an increasing function (D) is a decreasing function
Al8. | (C) is an increasing function 1

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.
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Q19. | Assertion (A): If A and B are two events such that P(A n B) = 0, then A
and B are independent events.
Reason (R): Two events are independent if the occurrence of one does
not effect the occurrence of the other.
Al9. (D)  Assertion (A) is false, but Reason (R) is true. 1
Q20. | Assertion (A): In a Linear Programming Problem, if the feasible region
is empty, then the Linear Programming Problem has no
solution.
Reason (R): A feasible region is defined as the region that satisfies all
the constraints.
A20. | (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A). 1
SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.
Q21. 2 _9
IfA = 9 and A% = kA, then find the value of k.
Azl. 2 -2 ) 8 -8
-2 2 -8 8
8 -8 2k -2k
A’ =kA= = s
-8 8 -2k 2k
=k=4 Ya
Q22. «
(a)  Simplify sin! | —— .
\/ 1+ x2
OR
(b)  Find domain of sin1.x—1.
A22.2) | Putx=tand=0O=tan*x Y
. X
Nowsml[ J
V14X
1

—sin‘l(tan 0}_
secd

=@=tan'x

sin”(sin o)

Y2

OR
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A22.(0) | Here—1<+/x-1<1 1
=0<Xx-1<1=1<x<2

Hence,domainis xe[1,2] 1

Q23. 2 .2
Calculate the area of the region bounded by the curve % +¥ -1 and

1

the x-axis using integration.

(“2 for correct figure)

(0.2) 3
/\ A:2x§I\/9—x2dx i
0
- 3

a0l (0.0 13, 4| X 9 . X
=—| =49-x*+=sin7| =
k 312 2 (?J}o ”
4 (O+gsin‘1lj—0
3|2

:372' 1/2

A23.

Q24. | (a)  Find the least value of ‘a’ so that f(x) = 2x2 — ax + 3 is an increasing
function on [2, 4].

OR

(b) If fix)=x+ 1 , X > 1, show that fis an increasing function.
X

A24.2) | f(x)=2x"—ax+3= f'(x)=4x-a 72
Now?2<x<4=8-a<4x—-a<l6-a 1
For f tobeanincreasing function, f'(x) >0
—=8-a>0=ac<8 Vs

.. Least valueof a doesnotexist.

OR
A24.(b) 1 1 x2-1
f(X)=x+==f'(x)=1l-=>=
(=x L= (0= 22X 1
2_
Now > leoforallle Ya
X
= f'(x)=0= f isanincreasing function. Vs

Q25. | A cylindrical water container has developed a leak at the bottom. The water
is leaking at the rate of 5 cm?/s from the leak. If the radius of the container
is 15 cm, find the rate at which the height of water is decreasing inside the
container, when the height of water is 2 metres.
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A25.

V=

Givend—V:—ScmS/s

r?h :7z(15)2 h=225xh

e 5205,

—=225r— =

dt dt dt
_dh_ 5 1

Tdt 2257 45x

..Height of thewaterisdecreasing at therate ofEcm/s
T

LetV,r,h bethevolume,radiusandheight of cylindrical container.

Yo

Yo

This section

SECTIONC
comprises short answer (SA) type questions of 3 marks each.

Q26. | Find :

[ e
1+ vx3/2

A26.

A X
| = dx
.[1+ [X3/2

Put x3’2=t:>%\/§dx =dt

2 dt
|:§J1+\/_

Put\ﬁ I>—=dt=dz
N

|:g ﬁdz

371+z
Uldz J.—dz}
=§[z—log|1+ 2|]+C
—%[\/f—log‘1+\/fu+c

:g[\/ x¥* —log ‘1+\/ X3

|+c

Yo

Yo

Yo

Yo

Q27.

x-1 y-2 z-3 and

the lines = =
2 3 4 5 2

Z.

Find the distance of the point (-1, —5, —10) from the point of intersection of
x—4 y—1
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A27. I_x—1_y—2_z—3
t2 3 4
Anypointonl,is(24+1,34 + 2,41 +3)

I_x—4_y—1_z—0
5 2 1
Anypointonl,is(5u+4,2u+1, 1)

for point of intersection,
2A+1=5u+4,31+2=2u+1

solving, A = u=-1

since, A=u=—1satisfy41+3=u

~.Pointof intersectionis(-1,—1,-1)

Now distanceof (—-1,-5,-10)from(-1,—1,—1)is:

\/(—1+1)2 +(=145)" +(~1+10)" =+/97 units

Yo

Yo

Q28. | (a) If f:R*— R isdefined as f(x) =log, x(a>0and a # 1), prove that f

is a bijection.
(R* is a set of all positive real numbers.)

OR

R={x,y):x+y=6,xe A,y € B..

(i) Write all elements of R.

(i1)  Is R a function ? Justify.

(iii)  Determine domain and range of R.

(b) Let A=1{1, 2,3} and B = {4, 5, 6}. A relation R from A to B is defined as

A28.a) | f(x)=log,x (a>0,a=1)
Letx,,x,eR"suchthat f (x, )= f(x,)
= log, x, =log, X,

=X =X,= f isone-one.

Let f (x)=y=log, x=y=a’=x

.. thereexistsye Rforallx eR”

.. T isonto.
f isabijection.

1%

1%

OR
A280) | (i)R={(15),(2.4) :
(i) Risnota function as3e Adonot havean imagein co-domain. 1
(iii)Domainof R ={1,2} ,Rangeof R={4,5} 1
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Q29.

(a)  The probability distribution of a random variable X is given by :

X 0 1 2

3

PX) |p P P

3 6

P
12

(1) Determine the value of p.

(i1) Calculate P(X = 1).

(iti) Calculate expectation of X, i.e. E(X)

OR

(b) In a city, a survey was conducted among residents about their
preferred mode of commuting. It was found that 50% people
preferred using public transport, 35% preferred using a bicycle and
20% use both public transport and a bicycle. If a person is selected

at random, find the probability that :
(1) The person uses only public transport.

(i1)  The person uses a bicycle, given that they also use the public

transport.

(iti) The person uses neither public transport nor a bicycle.

A29.(a)

(i)p+£+£+£=l

3 6 12
p-2
19

(ii)P(X 21)=1-P(X =1)
p ., 12 7

3 19 19

(iii)E(X)=>_X.P(X)

SRORORD

11112 1
12 12 19 19

Ya

Yo

Yo

Yo

Ya

Ya

OR
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A29.(b)

LetT :Person usespublictransport
B :Person usesabicycle
: 50 35 20
G P(T)=—,P(B)=—,P(TB)=—
|ven()100 ()100 (ﬂ)mo
(i)P(onlyT)=P(T)-P(TNB)
_ 50 20 _ 30
100 100 100
y P(TNB)
P(B|T)=—=—=%
20

_100_2
50 5

100
(iil)P(T'NB)=1-P(TUB)
=1—[P(T)+ P(B)—P(TﬂB)]
- _[50 L35 20}
~7 1100 100 100
6535
100 100

Y2
Y2

Yo

Y2

Y2

Yo

Q30.

(a) Find k so that

X2 -2x-3
Z AT x#-1

k, X =—1

is continuous at x = — 1.

OR
(b)  Check the differentiability of function f(x) = x|x|at x = 0.

A30.(a)

2 —
fim X =2x=8_ i (X 3)(X+1):Iim(x—3)=—4
x>-1  X+1 x—>-1 x+1 x—>-1

Also, f (-1)=k
as f iscontinuous,k=-4

Yo
Yo

OR
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A30.(b)

—x* ,x<0
T

—_ J— p— 2_
LHD:Iimf(0 h) f(0):Iim h O—0

h—0 _h h—0 _h N

fa— 2_
RHD:Iimf(O+h) f(0) .mh 0

h—0 h h—0 h

Since LHD=RHD, f isdifferentiableatx =0

=0

Y2

Yo

Q31.

=200 -150 -100 -50 O N3350 400

For the given graph of a Linear Programming Problem, write all the
constraints satisfying the given feasible region.

A31.

Equationof AB:
250-200 .

y— 200:—50_O (x—0)i.e.—x+y=200
Equationof BC:
~150-250
~ 150-50
Equationof CD:

0-150

—0=———""—(x—-200) i.e. 3x+ y=600
y 200—150( ) d

Required constraintsare :
—X+y<200

X+ y<300

3x+ y<600

x>0,y>0

y — 250 (x—50)i.e. x+y=300
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SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

Q32. | The relation between the height of the plant (y ecm) with respect to
1
exposure to sunlight is governed by the equation y = 4x — EXZ’ where x is
the number of days exposed to sunlight.
(1) Find the rate of growth of the plant with respect to sunlight. 2
(11) In how many days will the plant attain its maximum height ?
What is the maximum height ? 3
A32. _ 1 d
(|)y:4x——x2:>—y:(4—x)cm/day 2
2 dx
. : . dy
(ii) For maximum helght,&=0:>x=4days
d’y 5
as—3> < 0,number of days=4
X
. . 1
Now, Maximum helghtzy(4)=16—§(16)=80m 1
Q33. | (a) Show that the area of a parallelogram whose diagonals are
— - 1, > -
represented by a and b is given by ) | a xb |. Also find the
A A A
area of a parallelogram whose diagonals are 2i — j + k and
i + 33 _k .
OR
(b)  Find the equation of a line in vector and cartesian form which
passes through the point (1, 2, — 4) and is perpendicular to the
lines x—8 _ ¥+ 19 _ Z_lo,and
3 -16 7
. AL AN A
r=151i +29j +5k +w3i +8j —5k).
A33.(a) | Let ABCD be the parallelogram with diagonals AB=aand BD=b .

D

(@)

- AB==(ab)and AD==(a+b)
2 2
Areaof ABCD

=[ABxAD | "

Yo

Y2

Yo
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Givena=2i — j+k,b=i +3]-k

Areaof parallelogram :%‘é X 6‘

o Y ~

J
Nowaxb=[2 -1 1|=—-2i+3j+7k

Yo

2
1 3 -1
‘éx5‘=\/6_2 Yo
Area of parallelogram:%\/@ Y
OR
ABON GivenlinesareX=8 _¥*+19 _2-10
-16 7
and r:(15f+29}+5|2)+y(3f+81—5|2)
Thefirst linein vector formis F:(Sf—19j+1OI€)+2(3?—16]+7I2) 1
a, =80 —19] +10k,a, =15i +29 ] +5k
b =31 -16j+7k , b,=3i +8j -5k 1
i ]k
b xb,=[3 —16 7 |=24i +36]+72k 1
3 8 -5
~.Equation of line passing through (1, 2,4 )and parallel to bis
r:(f+2j—4|2)+t(24f+36j+72|2) orr:(f+2j—4l€)+t'(2f+3j+61€) 1
Cartesianformof lineis X 1= Y—2_2+4 , x-1_y-2 z+4 1

36 72 2 3 6
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Q34.

(a) Evaluate :

3/2
.[ ‘ X COS X ‘ dx
0

OR

(b)  Find:

dx
sinx + sin2x

A34.(a)

3/2
| = j |xcos x| dx
0
1/2 3/2

= j XCOS X dx — I XCOS 7z X dx
0 1/2

ConsiderIxcomx dx

dx

_XxsinzX Isin X
T T

_Xsin X  COS7X

2
T T

using (2)in (1),

()

(2

. 1/2 .
Xsin zx cos;zx} Xsinzx , coszx

T ’ 7 V4
(1 1 3 1
(234
5 1
27 At

2
VA

|

3/2

1/2

OR
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A34.(b)

|:J~ dx
Sin X +sin 2x

dx
7 sinx(1+2cosx)

0 sin x dx
J sin? X(1+2cosx)

sin X dx
7 (1-cosx)(1+cosx)(1+2cosx)

Putcos x =t=sin xdx=dt

|=—J dt
(1-t)(1+t)(1+2t)

1 iﬁj dt _ﬂj dt
6°1-t 271+t 371+2t

:%Iog|1—t|+%Iog|1+t|—%log|1+ 2t|+C

:%Iog|1—cosx|+%log|l+ cosx|—%|og|1+ 2cosx|+C

Yo

Yo

Yo
Yo

1%

Yo

Q35.

If A is a 3 x 3 invertible matrix, show that for any scalar k # 0,

(kA) 1 = éA_l. Hence calculate (3A)~1, where
2 -1 1

-1 2 -1/|.
1 -1 2

A=

A35.

Consider(kA)(% Alj:k.%(A.Al):l.l =1

= kAand % A tareinverseof each other.

kA=A

:1A4
3

~(3A)"
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Here,|A|=40.. A" exists. 1
3 1 -1
adjA=| 1 3 1 2
-1 1 3
3 1 -1
at=Lagiact 1 31 v
|A| 4 -1 1 3
3 1 -1
Seay=t1 3 1 Ve
-1 1 3
SECTION E

This section comprises 3 case study-based questions of 4 marks each.

Q36. Some students are having a misconception while comparing decimals. For
example, a student may mention that 78-56 > 789 as 7856 > 789. In
order to assess this concept, a decimal comparison test was administered
to the students of class VI through the following question
In the recently held Sports Day in the school, 5 students participated in a
javelin throw competition. The distances to which they have thrown the
javelin are shown below in the table :

Name of student Distance of javelin (in meters)
Ajay 47-7
Bijoy 47-07
Kartik 43-09
Dinesh 43-9
Devesh 45-2
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The students were asked to identify who has thrown the javelin the

farthest.

Based on the test attempted by the students, the teacher concludes that
40% of the students have the misconception in the concept of decimal
comparison and the rest do not have the misconception. 80% of the
students having misconception answered Bijoy as the correct answer in
the paper. 90% of the students who are identified with not having
misconception, did not answer Bijoy as their answer.

On the basis of the above information, answer the following questions :

() What is the probability of a student not having misconception but

still answers Bijoy in the test ?

(ii)  What is the probability that a randomly selected student answers

Bijoy as his answer in the test ?

(iii) (a) What is the probability that a student who answered as Bijoy

is having misconception ?
OR

(111) (b) What is the probability that a student who answered as Bijoy
is amongst students who do not have the misconception ?

A36.

Total (100%)

Misconception (40%)

Answer Do not
Bijoy (80%) answer as
Bijoy (20%)

Let E, : Studenthasa misconception
E, :Studentdoes not have misconception
A: Studentanswer Bijoy

40 60

~P(E,)=—,P(E,)=—
80 10
P(AlEl):_loo’P(AlEZ):m
- 20 _,~ 90
P(A|E1):m,P(A|E2):m

Proficient (60%)
(No Misconception)

!

Answer
Bijoy (10%)

Do not
answer as
Bijoy (90%)
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. 10 1
(|)P(A|E2)—morﬁ
(ii)P(A)=P(E,)P(AIE,)+P(E,)P(AIE,)

:40x80+ 60><10
100 100 100 100
38

=——=0.38
100

(iii)(a) P(E, | A)=

P(E,)P(A|E,)
P(A)
40 _ 80

_100 100_16
38 19

100 o
P(E,)P(A|E,)
P(A)

60 10

_x_
100 100_3
T

100

(iii)(b) P(E, | A)=

Q37.

An engineer is designing a new metro rail network in a city.
] a ‘* l b ey

Initially, two metro lines, Line A and Line B, each consisting of multiple

stations are designed. The track for Line A 1is represented by

Iy : x;2 = Y+21 = Z;S , while the track for Line B is represented by

x-1_ y-3 _z+2

ly: = = .
2" 9 1 _3

MS XII Mathematics 041 65/4/3 2024-25

Page 20




Based on the above information, answer the following questions :

(1) Find whether the two metro tracks are parallel. 1
(i1)  Solar panels are to be installed on the rooftop of the metro stations.
Determine the equation of the line representing the placement of
solar panels on the rooftop of Line A’s stations, given that panels
are to be positioned parallel to Line A’s track (/1) and pass through
the point (1, — 2, — 3). 1
(iii) (a) To connect the stations, a pedestrian pathway perpendicular
to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the
pedestrian walkway. 2
OR
(i1i) (b) Find the shortest distance between Line A and Line B. 2
A37. | X=2 y+1 z-3 | | x=-1 y-3 z+2
3 2 4 %2 1 -3
(i)Drsof / are<3,—2.4>, drsof /,are<2,1,-3 >
asdrsarenot proportional hence/ isnotparallelto/, . 1
(ii ) Equationsof line parallel tol, and passing through (1,-2,-3)is
X - 1 + 2 Z + 3 . o 2 n o~ 2 n
e orr=(|—2]—3k)+/1(3|—21+4k) 1
3 -2
(iii)(a) Thepathwayis perpendicular tol, andl,.... Itis parallel tob, xb,
Pk
b=hxb,=|3 -2 4|=21+17]+7k 1
2 1 -3
-.Equation of pathway is F’:(3f +2]+ IQ)+A(2? +17]+ 7l€) 1
OR
(iii)(b) & =2i — j+3k, &, =1 +3] — 2k
b =31 —2j+4k ,b,=2i + -3k
i (a,-a).(b,xb,)
‘61 X 62
(—f +4j —512).(2f +17] + 712)
= 1

J4+289+49

31
342
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Q38. During a heavy gaming session, the temperature of a student’s laptop
processor increases significantly. After the session, the processor begins
to cool down, and the rate of cooling is proportional to the difference
between the processor’s temperature and the room temperature (25°C).

Initially the processor’s temperature is 85°C. The rate of cooling is

defined by the equation %(T(t)) =—k(T(t) — 25),

where T(t) represents the temperature of the processor at time t (in

minutes) and k is a constant.

{
l
\
\

Based on the above information, answer the following questions :

(i) Find the expression for temperature of processor, T(t) given that

T(0) = 85°C. 2

(i1) How long will it take for the processor’s temperature to reach
40°C ? Given that k = 0-03, log, 4 = 1-3863. 2

MS XII Mathematics 041 65/4/3 2024-25 Page 22




A38. dT
= = k(T-25
(i) r=—K(T -25)
dT Ya

=Kt
T- 25

jT == —k[dt
=log|T —25|=—kt+C  ..(a) !
Whent =0,T =85
= log60=C

Usinginequation(a), log|T — 25|=—kt+log 60 (b) Y
(i) When k =0.03,log|T — 25|=—0.03t+log 60

T-25
=log

‘:— 0.03t

=T -25=60."" 1
WhenT =40,t=t,
15 —0.03t

=_—=e 14
60 ’

el 0.03t,=—log4
4

_log4 1.3863

= = =46.21m Yo
0.03 0.03
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