Delhi Public School, Howrah

PERIODIC TEST-I (2025-2026)
Class-XIl

Ceare mustbe taken not to write anything on the question paper. All the questions must be attempted in the correct sequence.

Subject: - Mathematics (Code No-041)

Time: 3 Hours

F.M. 80
General Instructions:

Read the following instructions very carefully and strictly follow them:
(i) This question paper contains 38 questions. All questions are compulsory.
(ii) This question paper is divided into five Sections — A, B,C,DandE.
(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number 19 and 20
are Assertion-Reason based questions of 1 mark each.
(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type questions, carrying 2 marks each.
(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each.
' (vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions carrying 5 marks each.
(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying 4 marks each.
(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3
questions in Section C, 2 questions in Section D and 2 questions in Section E.
(ix) Use of calculators is not allowed.
Section- A
(Multiple Choice Questions)
Each question carries 1 mark
1. The range of the principal value branch of sec™* x is

H(-%.%) B[-Z5 -t  omon-{F} D)(0, )
VxZ+7-4 _3 ;
2. ff(x) =4 =x+3 e is continuous at x=-3, then the value of k is
k X ==3
A) > B)O C) —% D) None of these
? -3 0 0
3. If Ais a square matrix of order 3 such that A(adj A) = [ 0 =3 0|, then |A]isequalto
@ @ =3
(] A)9 B) -3 C)-6 D) 3

0 a 1 :
4, IfA = [—1 b 1} is a skew-symmetric matrix, then the value of(a+b+c)?is

A)l o o B)O C)4a D) none of these

i i i ich of the following statement is not true?
5 |f A and B are invertible matrices of same order, then whic I n not t
A)JA™Y = 4] B)adjA=|A|A"? C(A+B)*'=B"'+4 1 p) (Ag) 1= p-1g-1 :
6. Arelation R in the set A={1,2,3}is defined as R ={(1, 1), (1, 2), (2, 2), (3, 3)}. Which of the following
ordered pair in R shall be removed to make it an equivalence relation in A?

A)(1,1) B) (1,2) C) (2,2) : _1D) (3.3)
7. If A,B, C are non-singular matrices of same order, then (AB~*C)™" =7
A)CBA™! B)C~*B~tA? C)C2B4A* D) C~*BA

: . By =il =19
3. What is the domain of the function y = sec™"x +sin" " x ¢
A) -land1 B) [-1,1] C) (=»,1]U [1,0) D)®
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10.

11.

12.

13

14.

15

16.

17.

18.

Let T be the set of all triangles in the Euclidean plane, and let a relation R on T be defined as aRb if a is

congruent to b for all a,b€ T. Then R is
A)reflexive but not symmetric
B)transitive but not symmetric
C)equivalence

D)none of these

O -
IfA = [3 _24] and kA = [ 0 3“], then the values of k, a and b respectively are:

2b 24
A)-6,-12,-18 B) -6, -4, -9 C)-6,4,9 D)-6, 12, 18
fx =+asin™t,y =[qeost (> 0and t € (=1,1)), then % is equal to
e y x L
ay—= B) A3 D)=

2 _
The number of points of discontinuity of the rational function f(x) = = 2 2s
4x—x3
P il 5

. The matrix [ A 0 7] is not invertible for which value of A2

=l
A)-1 B) 1 c)o D)R — {1}
If A and B are non-singular matrices of same order, then choose the correct option:
A)AB is non-singular always
B)AB is singular always
CY(AB)=t =A='Bt
D)AB is not invertible

axfbi e Sy s
Let f(x) = 3 +% ) .Then f(x) is derivable at x=1, i
A)a=2 B) a=1 C) a=0 D) a=1/2
The function f: [0, ) — R given by f(x) = -’:_—1 is

A)one-one and onto
B)one-one but not onto
C)onto but not one-one
D)neither one-one nor onto

= 1+sinx b4 r [T .
If f(x) = tan 1\/7———,OSxS-2-,thenf (E)IS
)

1-sinx
A)-3 B)—> oK D)
Ifx = a cos® 0,y = asin® 0, then ’1 + (%)2 is equal to
A)tan® 6 B) sec? @ C) secf D) | sec |

ASSERTION-REASON BASED QUESTIONS

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the following choices.

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

(b) Both (A) and (R) are true but (R) is not the correct explanation of (A).
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(c) (A) is true but (R) is false.
(d) (A) is false but (R) is true.

19. Assertion(

A): For any symmetric matrix A, B'AB is a skew-symmetric matrix.

Reason(R): A square matrix P is skew-symmetric, if P’ = —P.
20. Assertion

A): Minor of an element of a determinant of order n(n>2) is a determinant of order n
Reason(R): If A is an invertible matrix of order 2, then det(A?) is equal to 1/det A.

Section-B

[This section comprises of very short answer type questions (VSA) of 2 marks each]
21. (a) Find the principal value of cos™* {sin (cos‘1 1)}

OR
. (b) Which is greater tan 1 or tan™* 1 ? Justify your answer.
22. (a) If siny = x sin(a + y), prove that Z—Z Ssini(aty)

sina

OR
(b) Differentiate the function y = (sin x)'°8* with respect to x.

cosf —sind : ; :
23.IfA = i a =
fA [sin evan s ], then find the value(s) of 8 satisfying the equation A" + A4 = I,

CO_St. t ¢ 1T
T ’ =
24. Examine continuity of the function f(x) = 2 2 att==2
1,e=2

25. Find the equation of the line joining the points A(3,1) and B(9,3) using determinants.

Section-C
[This section comprises of short answer type questions (SA) of 3 marks each]
26. Let N be the set of all natural numbers and R be the relation on N X N defined by

(a,b)R(c,d) iffa+d = b+ c for all (a,b),(c,d) € N X N.Show thatRis an equivalence relation.

A/ 2 —2
ifferentiate tan™? yAtxiovITx & with respect tocosit X2,
27 {a)Dific e

OR
d
(b) If y = log tan (E o g) , show that ﬁ —secx = 0.
35203
28. Express the matrix 4 5 3| as the sum of a symmetric and skew-symmetric matrix.
2 4 5 :

29. Find the values of a and b for which the function f defined by

1—sin3x <7r

3 cos? x D

T

f(x): a ,X=E
b(1 —sinx) T

G

(mr — 2x)? 2

o VA
is continuous at x = =
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30.(a) Ify = x™{a cos(logx) + b sin(log x)}, prove that x? % +(1-2n) Z—;’ + (1 +n?)y=0.

OR
(b)Ifx = a(1 + cos9),y = a(6 + sin 8), prove that % = _71 at g = g
' 2 5=11
31.(a) For the matrix 4 = |1 2 —1] show that A2 — 54 + 4 = 0. Hence find A~1.
17 =19
OR

! ) a b
(b) Find the inverse of the matrix 4 — [C 1+bc] and show that aA™* = (a? + bc + 1)I — aA.
a

Section-D
[This section comprises of long answer type questions (LA) of 5 marks each]
32. (a) A toy rocket is fired, from a platform, vertically into the air, its height above the gro‘und after t
seconds is given by s(t) = at? + bt + c,where a,b,c €ER; a # 0 and s(t) is measured in metres.
After 10 second, the rocket is 16 m above the ground; after 20 seconds, 22 m; after 30 seconds, 25 m.

(i) Write down a system of three linear equations in terms of a, b and c.
(ii) Hence find the values of a,b and c using matrix method.

OR

1 -1 0 20 20—

(b) If A = [2 3 4] and B = [—4 2 —4] are two square matrices, find AB and hence solve
gl 7 Zeas — 1EE

the system of linear equations: x — Yy=3,2x+3y+4z=17,y+2z=7.

2 <
33.1f f(x) = {Zx j_ :;x i a”}]:gii ; i is everywhere differentiable, find the values of a and b.

34. (a)let A = {x € Z: 0 < x < 12}. Show that the relation R = {(a,b):a,b € A, |a — blis divisible by 4} is
an equivalence relation. Find the set of all elements related to 1. Also write the equivalence class [2].

OR
(b) Let A=R—{3},B=R—{1}.Let f: A > B be defined by )= i—:z ¥V x € A. Show that f is
bijective.
-1 -2 -2
35. Find the adjoint of the matrix 4 = [ 2 1 —2]and hence show that A(adj 4) = |A|L.
2t il

Section-E
[This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts. The
first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. The third case
study question has two sub parts of 2 marks each. ]
36. Case Study-1:A pharmaceutical company is developing a new medicine. The effectiveness of the medicine over

time is modeled by a function f(t), where t is time in hours after the dose is taken. The company ensures that the
concentration of the drug in the bloodstream is continuous over time for proper efficacy.
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The function is given by:

2t+3,0<t<2
f =3at? +bt,2<t<4
3t—1,4<t<6

To :
an;?fzre safe and effective drug levels, the company wants the function f(t) to be continuous at t=2

Based on the information given above, answer the following questions:
(i) What condition must be satisfied for f(t) to be continuous at t=2?
(ii) Find the value of f(2) in terms of a and b.
(iii) (a) Find the values of a and b such that f(t) is continuous at t=2 and t=4.
OR
(b) Considering a = —%,b = 14—7,evaluate: f@%@_ 2
37. Case Study-2:

A school is organizing its annual cultural fest. The event has three major segments: Music, Dance, and
Drama. The school has a total of 50,000 to be spent on these three events. The following conditions
are set by the organizing committee: ‘

e The cost allocated to Dance is 5,000 more than Music.

e The Drama event requires twice as much funding as the Dance event.
Let the amount allocated to Music, Dance, and Drama be Xx, Xy, and Xz respectively.
Based on the information given above, answer the following questions:

(i) Write the system of equations representing the above situation. 1
(ii) Represent the system of equations in the form AX = B, where A is the coefficient matrix, X the
variable matrix, and B the constant matrix. 1
(i) (a) If Ais the coefficient matrix, find adj A. 2
OR
(b) Does the system of equations in question (i) consistent? Justify your answer. 2

38. Case Study-3:
A function f(x) is said to be differentiable at x=c if

fle+h)—f(c)
h

(i) Left hand derivative (L.H.D.)=hlir(1)1_ exists finitely

i . fle+h)=f(0)
(ii) Right hand derivative (R.H.D.)=hll)r(§1+ —C——’—l——

exists finitely and

(i)  LH.D.=R.H.D.i.e., if function f(x) is differentiable at x=c, then f'(c) = }CILH A1)

C X=C

Based on the information given above, answer the following questions:
. . xf(2)-2f(x)
()  If f(2) = 4 and f'(2) = 4, then find the value of lim e

x—2

: . g f(4)-g@)fx)
(ii) Iff(4)=2,f'(4) = 3,9(4) = —2 and g'(4) = 4, then find the value of lTlgL_T_
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