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General Instructions :
(a) All questions are compulsory.
(b) This question paper consists of 38 questions divided into five sections A, B, C, D and E.
(c) Section A comprises of 20 questions of one mark each (from Q01 - 20).
Section B comprises of 05 questions of two marks each (from Q21 - 25).
Section C comprises of 06 questions of three marks each (from Q26 - 31).
Section D comprises of 04 questions of five marks each (from Q32 - 35).
Section E comprises of 03 Case-study based question with sub-parts (from Q36 - 38).
(d) There is no overall choice. However, internal choice has been provided in
* 02 Questions of Section B
* 03 Questions of Section C
* 02 Questions of Section D
* 02 Questions of Section E
You have to attempt only one of the alternatives in all such questions.

SECTION A
(Question numbers 01 to 20 carry 1 mark each.)
Followings are multiple choice questions. Select the correct options (from Q01 to 18).

12
Qo1. IfA:(z J,thenthevalue of [AA| is

(a) -9 (b) 3 (@é )9

2023 2025 11(2021
Q02. If (2023 2024 2025) 2022 2024 .0 || 2022 |= A, then the order of matrix A is
2021+ 2022 1)1 2023

(a)3by3 (b) 1 byl (c)3 byl (d) 1by3
E when x #1
Q03. If f(x)=< x-1" is given to be continuous at x =1, then the value of'k is
2k, when x =1
(a) -1 (b) 2 (©)1 (d)2
-1
Qo4. If AT :k|LA , where A is a 3x3 matrix, then the value of k is
@+ ®) 8 ©2 @~
8 2

x—1
Q05. dex equals
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(a) 2log|x —3|-log|x—2|+C (b) log|x—3|-log|x—2|+C
(c) log|x —3|-2log|x—2|+C (d) log|x —2|-log|x -3|+C

Q06. Let sin'(2x)+cos”' [%j = g Then the value of x is

1 1 1
— b) — 8 d) —
(a) 2 (b) 5 (©) (d) 2
QO07. J. 1ngdx equals
X
1 3 3 1
— b) = -2 d) ——
(a) 5 (b) 5 (©) 5 (d) 5
QO08. Let A={1,2,3}. Then total number of reflexive relations on set A is
(a) 8 (b) 64 (c) 16 (d) 32

3 x-1
(@) 6 (b) -6 (©) 0 (d) =7

Q10. Principal value of tanl(tan%j is

2
Q09. If {X } is a singular matrix, then the product of all possible values of x is

T T T n
(a) ? (b) —g (©) g (d) —?
Q11. If f(x)=logsinx, then f'(x)=
(a) .1 (b) tanx (c) cotx (d) =cotx
sin x
Q12. If y=5e’* +6e7’*, such that y"—ky =0, then the value of k' will be
(a) —49 (b) 1 (c) 49 (d) 0
o 3 4
Q13. If|1 2 1|=0, then the value of o is
1 4 1
(a) 1 (b) 2 (©) 3 () 4
Q14. Valueof [ cosvxdx
Jx
(a) 2sinvx+C  (b) sinvx +C (c) 2cosVx +C (d) 2sinv/x +C

Q15. The function f(x)=[x], where [X] denotes the greatest integer less than or equal to X, is
continuous at

(a) x=1 (b) x=1.5 (c) x=-2 (d) x=4
Q16. For the function y = _x=7 , the value of (gj is
(X_2)(X_3) dX at x=7
1 1
-20 b) — —— d) 20
(a) (b) 20 (©) 20 (d)

dx =f(x)+C. Then f(x)=

eX
Q17. Let jm

. (e +2 et +2 1. 4[e’+2 et +2
(a)sm( 3 j (b)tan( 3 j (c)3sm( 3 j (d)cos( 3 j
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Q18. If A= (7 9} is written as A =P +Q, where P is a symmetric matrix and Q is skew symmetric
matrix, then the matrix P will be given by

3 3 3 6 3 7 0 -2
(@) (6 9} ®) (6 9} © (5 9} @ (2 0}

Followings are Assertion (A) - Reason (R) based questions (from Q19 to 20).

Read the following statements carefully to mark the correct option out of the options given below.
(a) A is true, R is true; R is a correct explanation for A.
(b) A is true, R is true; R is not a correct explanation for A.
(c) A is true, R is false.
(d) A is false, R is true.

Q19. Assertion (A) : The domain of the function f(x)=cos ' (%j is X e [—%, %} .
Reason (R) : cos™' x is defined when —1<x <1.

2025
Q20. Assertion (A) : If (2024J(2 0 2 3)=X, thenorder of X will be 2x4.

Reason (R) : Determinant value of a singular matrix is always non-zero.

SECTION B
(Question numbers 21 to 25 carry 2 marks each.)

11

Q21. Simplify : sin”' [2X\/1—x2} xe[——,—]
Py NaNE

OR

V3

Evaluate : 3 sin”' [L) +2cos™ [—J +cos '(0) . Use principal values.

2 2

Q22. Find whether the function f(x) = cos(2x +§j , 1S increasing or decreasing in X € (%, %j .

OR
A spherical ice-ball melts uniformly. When-its radius is 10 cm, determine the rate of change of
its volume with respect to the radius.

Q23. Find the value of (x — y) from the matrix equation
X 5 -3 4 7 6
2 + = .
7 y-3 1 2 1514
. . . 7 0 30
Q24. Find the matrix X and Y, if X+Y = 5 s and X-Y = 0 3/
Q25. Let R be an equivalence relation defined in the set A ={1,2,3,4,5,6,7,8,9} by
R={(x,y):x,y € A, xand y are either both odd or both even}.
Write all the equivalence classes of set A.
SECTION C

(Question numbers 26 to 31 carry 3 marks each.)
Q26. Using determinants, find the area of APQR with vertices P(3, 1), Q(9, 3) and R(5, 7). Also, find

the equation of line PQ using determinants.
Q27. Let f:N — R be a function defined as f(x) =4x” +12x +15, where R is the range of f.
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Show that the function f(x) is one-one.
OR
Check whether a function f: R — [—%, %} defined as f(x) = " X > is one-one and onto or not.
+X
s 1 N2 2 dzy dy
Q28. If y=(sin" x)°, x>0, show that (1-x")| — |-x| —|-2=0.
dx dx
OR

Ify= (x +lj + (log x)*, then find ﬂ
X dx

Q29. Letarelation R on the set R of real numbers be defined as
(a,b)eR<=1+ab>0Va,beR.

Show that R is reflexive and symmetric. Is it transitive? Justify your answer in each case.

Q30. Find: I cos2x cos4x cos6x dx .
OR

5
Evaluate : '[(|x—l|+|x—2|+|x—4|)dx.

1

Q31. Find the sub-intervals in which f(x)=1og(2+x)—

SECTION D
(Question numbers 32 to 35 carry § marks each.)

X
2+X

, X > —2 is increasing or decreasing.

b b /2
Q32. Prove that I f(x)dx = I f(a+b—x)dx . Hence, evaluate J.

-/2

cos’x
1+¢e*

dx.

Q33. Amongst all pairs of positive numbers with product 64, find those whose sum is the least.
OR

: 2 : . :
A particle moves along the curve y = §x3 +1. Find the coordinates of the points on the curve at

which the y-coordinate is changing twice as fast as the x coordinate.
Q34. Solve the following system of equations by using matrix method
X+2y+32=6,2x-y+z=2,3x+2y=2z=3.
OR

If A=

\SEEN el
S NN O

2
1 |, then show that A’ —6A* +7A +21=0.
3

2 2

Q35. Find the area of the smaller region bounded by the ellipse )2(—5+i]—6 =1 and the line %+% =1,

using integration.

SECTION E

This section contains three Case-study based questions (from Q36 to 38).

This section contains three Case-study / Passage based questions.

First two questions have three sub-parts (i), (ii) and (iii) of marks 1, 1 and 2 respectively.
Third question has two sub-parts of 2 marks each.

Q36. Let f(x) be areal valued function. Then its
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f(a—h)—f(a)
f(a+h)—f(a)
h
Also, a function f(x) is said to be differentiable at x =a if its L.H.D. and R.H.D. at x =a exist
and both are equal.

¢ Left Hand Derivative (L.H.D.) : Lf'(a) = £1ng

* Right Hand Derivative (R.H.D.) : Rf'(a) = £1n%

|x—3,x21

Let f(x) = <2 3x 13 .
———+—,x<1
4 2 4

Based on the given information, answer the following questions.
(i) What is R.H.D. of f(x) at x =1?
(ii) What is L.H.D. of f(x) at x =1?

(iii) Check if the function f(x) is differentiable at x =1.

OR
(iii) Find f'(2) and f'(~1).

Q37. For an EMC project, a student of Class XII makes an open cardboard box for a jewellery shop
from a square sheet of side 18 cm by cutting off squares from each corner and folding up the
flaps.

18 em |::>

18 ecm
Assume that ‘x’ be the side of squares cut off from each corner (as shown in the diagram above).
Based on the given information, answer the following questions.
(i) For the open box, find the length, breadth and height in terms of x.
(ii) Write an expression for the volume of the open box.
(iii) For what value of ‘x’, the open box will have maximum volume? Use derivatives.

OR

(iii) Find the maximum value of volume of the open box. Use derivatives.

Q38. Minor of an element a i of a determinant is the determinant obtained by deleting its i row and j"

column in which ay lies. Minor of a; is denoted by Mij'
Cofactor of an element a;;, denoted by A;;, is defined by, Aij =(-DH™ M;;, where M;; is minor
of CHE Sometimes Cij is used in place of Aij to denote the cofactor of element CHE

Moreover the determinant of a square matrix A is the sum of the products of the element of any
row (or column) with their corresponding cofactors.
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Thatis, if A=[a; ] ,then|A|=a,A +a,A, +a,A,.

1 2 3
Let A=|-1 0 -2/.
1 0 4

Using the information given above, answer the following questions.
(i) Find the value of M ; +M,, in |A|. Also find the product of M, and M,,.

(ii) For the matrix A given above, write the value of a;|A,, +a,,A,, +a,;A,;. Also find |A| .
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