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THE INDIAN HIGH SCHOOL, DUBAI

PERIODIC TEST - 1, 2025-26

DATE: 22.05.2025 ;
DURATION: 3 hours
GRADE: 12 MATHEMATICS (041) MARKS: 80

General Instructions:

This Question paper contains - five sections A, B, C, D and E. Each section is
compulsory. However, there are internal choices in some questions,

E"E:t!'m A has 18 MCQs and 02 Assertion-Reason based questions of 1 mark each.
Section B has § Very Short Answer (VSA)-type questions of 2 marks each.
E'Eﬂhuu C has 6 Short Answer (SA)-type questions of 3 marks each

Section D has 4 Long Answer (LA)-type questions of 5 marks each.

Section E has 3 source based/case basedfpassage basedintegrated units of assessment
of 4 marks each with sub-parts,

SECTION - A
This section comprises of multiple-choice questions (MCQs) of 1 mark each
(20 x 1= 20 Marks)

1. Let A={2 3, 5} and the relation R on A is defined by R =42, 3), (3. 5), (2. 2)}. The minimum
number of ordered pairs to be added in R to make it an equivalence relation is:
(A 3 (B) 4 (C) & (I &

2. If A matrix A is both symmetric and skew-symmetric, then A iz necessarily a
{A) diagonal matrix (B) zero square matrix
(C) square matrix (D) identity matrix

3. 2+j, i<y
If A =[ay is a matrix of order 3 x 3 such that q; = 5 i=j
o] BE=21, i)
The number of elements in A which is more than 5 is:
(A)3 (B) 4 (C) 5 (D) 6

4. c4+6 a-dj_ [ 12 2 8
L P z—sb]_[—n —4]"""‘"'““'”"“1“"“1‘“"5515-

A-16 ®-4 (©4 (D16

6. The domain of f{x) = sin''x + cos'x is [-1, 1] while its range is | i:,—“]. If gix) is the inverse of
fix), which of the following is true about the domain of the funetion gx)?
(AyItis [-1. 1] (B} It i3 independent of the domain and range of fx)

(CrItia| i:.;“ ] (D) cannot be said without knowing gix)
6. The principal value grneu:-l-[:- -‘1&}1'9:

A3 B)3 €5 T
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10.

11.

12.

13.

14,

16.

16,

17.

Which of the I'l:li]{:wi.ng rﬁpre-_'a.ent.a an injective funetion?

fild
(A (i) only B (iand fiv) (O i)and Gu) (D) (i) only

T sint[ktan (2 cos =2 )] = thon the value of k is:

INE ® L (C) 43 e

Which of the following atatements is not correct?
(A) A row matrix has only ona row.
(B} A diagonal matrix has all diagonal elements equal to zero.
{C) A symmetric matrix is a square matrix satisfying certain conditions.
(D) A skew-symmetric matrix has all diagonal elements equal to zero.

IfM and N are square matrices of order 3 whers det(M) =2 and det(N) = - 3 then det(4 MN) is:

(A)—24 (B)— &4 {C) - 196 (D) — 384
-3 D 0
Ef&{adjm=[ 0 -3 0 then the value of |Al - |adj Al is equal to:
0 0 -
(A) -3 (B)-12 (Ci6 ()9
lf'['IE X E z 1} iz a singular matrix, then the value of x is:
{A}Iﬂ By 1 -2 D) -4
If A is a square matrix of order 2 and |A] = -2, then the value of |5 AT| is:
(A) - 50 @) - 10 (©) 10 D) 50
” 0 woi R .
ita=[* :]and.h"—[_ll O] then the value of x is 1
(A) 2 By-3 (€)1 (D) 3
The dﬂmrahva of logs(logg .t} with respect ti:l x is: A
m}ﬂm {B}ﬂq!} {C}th m}lhﬂﬂ;?

The den\ra.t'we nftﬂn"fx’g:ﬁth respect o xl'iu: :
W 55 B s ©-3 e

[fx=agin 8 and v = acos 8 then thavalueu!'ﬂatt‘-‘fis:
(A) 43 (B -1 {Cy1 D) -3
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25.

ZEI

in 8z
IT F(x) E[l'_;, +coosx x &0,
i .
kx= 8 continuous at x = (), then the value of k is:

(a) 2 £
1 ﬂi}; fﬂ}i mr]}ii

In the following gugate AL -REASON BASED QUESTIONS

Choose the co s & atatement of Assartion (A) is fellowed by a sialemen
(@) Both (A) and (%) aen o LoF the fllowing chaice.

(b} Both (A) and {R; E hm":: Eﬂ"l {R}.ia the correct explanation of (A).

(©) (A) is true but (R) is false. ut (R} is not the correct explanation of (A).

(d) (A) is false but (R) is true,

i of Reason (H)-

ASSERTION (A): A relation R = : :

REASQ : = {tx, ¥): |2 —¥| = 0} defined on the sat A = {3, 5, 7} is eymmetsie

N (R): A relation R on the set A glmid to b;I:ymmcu-in:‘rfm{a, b) ¢ K, then (b, a) e R

TION (A): f(x) = [x], where [x] denotes greatest integer less than or equal to x is not
differentiable at x = 2.

REASON  (R): fix) = [x], where [x] denotes gre

continuous at x = 2.

atest integer less than or equal to xis not

(This section comprises very short answer (VSA) iype questions of 2 marks each)
(G % 2 = 10 Marks)

(a) Find the value of tan™ (- -.-ii) + oot! (‘%] + tan-| sin{- E] ].
OR
(b) Find the domain of the function fix) = sin-t(x* = 4). Alsa, find its range.

such that AB and BA are both defined, then prove that

If A and B are symmetric matrices .
1 AR — BA is a skew-symmetric matrix.

AE + BA is a symmetric makrix and

9 0 4 0 2 .
IfA= F g -2|andB= h 1 4‘. then find the matrix BTAT.
7 5 4 2 6

{a). Dotermine the constant k (if it exists) so that the funetion [ defined by
Hkﬁr"—ﬁr],x-:n "
fx) [ i o> 00 be continuous.

OR
(b). Using limits find the left hand and right hand derivatives at x = 2 for the
yx<1

X
function f{x) = [ 2= 1 =x=2 1sflx) diffarentiable? Justify?
~243x-x? , x>

1f fix) = |cosx — sin x|, then find the value of f'(x) at x =3

SECTIONC
(This section comprises short answer (54) type questions of 8 marks each)
(6x3=18 Marks)

IfA= [_f _;] and I is the identity matrix of order 2, then show that A*=4A-3L

Hence find A
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s (ﬂ-}_lf:'iﬂ i ::[-? _i -:].t.hcnﬂ.nlilh‘:matril.‘.{.

2
OR
0 cosd sing|®
() If cos 28 = 0, then prove that |cosd sng 0 | =2
5ing 0 cosd

28. Using detarminants, find the area of APQR with vertices P (3, 1), @ (8, 3) and R (5, 7). Aleo e
the equation of line P using determinants,

29, (1+y)cosx + ysinx

1+ 2y+cosx —ging

If}r=——m-—1+ S .]:Irmrethat3=

1%

:I+I+-.._-

40, (a). Differentiate (sin x)98% 4 .'I:':-r'l.l'ilh reapoct to x.
OR
I x = gtosat = p8indt gy Ylogx
b.lfx=e and y = e ,pm?alhut”—-gih.

31.

(a). Miffarentiate sin? [::4{2 ﬁ::}with ragpoet to x.

OR
(0). If y = a cos (log x) + b sin (log x), show that %2 yy + % y, +y =0.

SECTION D
(This section comprises long answer (LA) type questions of 5 marks each)
(4 =6 =20 Marks)
32. (a). Let A={1,2 3, ..., 9} and R be the relation in A * A defined by (a, B R (c, ) if
B+d=b+cfora b), (c, d)in A x A. Prove that R is an equivalence relation and
also obtain the equivalence class [(2, ).
OR
(b). Show that & function f; (-00,0) ~ (~1,0) defined by flx) = "=, € (~20,0) is both one-ome

and onto.

33. Solve the following system of equations, weing matrices:

2 3 10 8 B, 5, 8,9 M
r+_1.r+: 4.1_ !r+l 1, :-l-, .—-ﬂ

3. Ifx=a(9—sin6)andy = a(l -cos §), prove that £2 = L cosect?

35. {a). If y = cos {m cos x), m is a constant then show that (1 — x5 E-:{E-ﬁm’y =1,
OR
ib). Find %ify* + x¥ + x* = ab, whore a and b are eonstants.

SECTION E
{This section comprises 3 case study based questions of 4 marks each)

36, Let A be the set of 30 students of class XIT in a school, Let £: A = N, N is a set of natural
numbers such that function f{x) = Roll Number of student x. On the basis of the given
information, answer the following:

i)  Isfabijective function? (1)
()  Give reasons to support your angwer to (i), (1)
fiiiy  (a) Let R be a relation defined by the teacher to plan the seating arrangament
of students in pairs, where
R = {(x. ¥ x, vy are Roll Numbers of students such that y = 3x}. List the
alements of H. I8 the relation R reflexive, symmetric and transitive?
Juatify your answer, ()
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OR
() Let R be a relation defined by

R = {(x, ¥): x, y are Roll Numbers of students such that y =x%). List the
elements of R, Ts R a function? Justify your answer, (£)

a7. The following graph shows the cosine funetion,

) by L o
e O

=2

Lot cosine function be defined from set A to [-1, 1] such that inverae of coaine funetion
exiets, ie., cos'x is defined from [-1, 1] to A. . .
On the hasis of the above information, answer the following questions:

{i) If A is the interval other than principal value branch, give an example of oma such

interval. (1)

(i)  Ifcosx is defined from [-1, 1] to its principal value of branch, find the value of
o g X 1

cos! (-3 ) - cos™ {"'_5 o 'l';

(i}  (a) Draw the graph of cos* x from [-1, 1] to its principal branch. (2)
OR
(b) Find the domain and range of {(x) = cos™ (3x —Z), (2)
38, A eompany produces three products every day, Their production on certain day is 45 tons. It ia

found that the production of the third product exceeds the produetion of first product by 8 tons
while the total production of first and third product is twice the production of second product.

Based on the above information anawer the following questions:

iy  Ifx vy andz respectively denote the quantity (in tons) of first, second and thied

product produced, represent the system of equationa. (2)
1 1 1 : 2 3
iy IfA= [1 0 - z‘ and its inverse is -F i —3‘. using the result solve x, ¥
1 -1 1 h -2 1
and z from the obtained system of equations by matrix method. (2)
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