HUDHA DAL PUNRLIC SCTHI O PATIALA

FIRAT THRM EXAMINATION (20 Hoptember 2026)
Clann = NI
Papers Mathematies (Hol-A) M M. 80
Limer s,
General Instructions; e
Section A has 10 MCQ's and 02 Assertion-Reason based (questions of | mark each

DO o -

Section 1 has 6 Very 8hort Anawer type questions of 2 marks each.
Section C has 6 Short Anawer type questions of 3 marks eaoh,
Section D has 4 Long Answer type questions of 6 marks each.
Section [ har 3 case based studies of 4 marks each

Section = A

1. Avelation Ronset A = (1,2,3) glven by K = ((1,1),(2,2),(2,3)) 1/ are
a) reflexive  b)symmetrie  ¢) transitive  d)al the three

Got A has 3 elements and the set I has 4 elements, 1'hen the number
can be defined from set A to set I3 s

a) 14 D)12  ¢) 24 o) od
1 What ts the domain of the function cos ™! (2x = 3)1
a) [-1,1] D) (1,2 ¢ (=11) dy 11, 2

of Injective functions that

T

y

- . |
1. The Principal value of sin '(s ) It

Y
)E Bl G9m 4=

5, The Principal value of sin”! (.vmﬁ}'-) [l
ot B L A\ Al n
n) T h) ) L)":}"‘ t')';;'

6. 1 o matrix has 6 elements, then number of possible orders of the matrix can be
n) 2 b)y4 ¢)3 d) 6

7, U Aw=dlag (3,~1), then matrix A Is

ofs 31 w3 o 9 S Wl T

81 ,24'* :‘l . |z’ ‘l)l then x s

; 2 \ ]
a) 3 ) - ¢) . d) = %

| | z y
9, IfA = ‘z’ “J and |A|? = 125, then a 1
n) 13 )o@ %2 d)4
10, 1A Is o square matrix of order 3 % 3, such that A, (Adj A) = 101, then \Ad/. A s

a) 1. D)0 €100  d) 1000
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11, The number of point(s) where f (x) = |x+ 2|+ |x = 3 18 nol differentiable is/are

a) 2 3 )0  d)]
; Ry . A ,
12, 1f y = Ae®™ 4 Be™", then O s equal to

dx’

a) 25y b)5y ¢ -25y d) 15y
13 L (x¥ qual t
13, = (¥ ) 18 equal to

a)x*1  b)xlogx ¢)x" (1 ogx)  d) xx*

14, If x*+y*=5 thcn% 5

3 - x x
a) =X b) —2x C) " d) .

ived from the sale of x units of an article is given Dy

15. The total revenue in Rs. rece
al revenue when x = 15 is (in Rs.)

R(x) = 3x* + 36x + 5. The margin
a) 126 b) 116 )96  d)90
16. The function f(x) = tanx = X, X e R is

a) always increasing b) always decreasing

d) none of these

¢) neither increasing nor decreasing
x+2in0<x <218

17 The absolute maximum value of y = x? -

a) 4 b) 6 C) 2 d) 0

18. The objective function for a given linear programming problem is Z = ax + by — 5. If Z attains

same value at (1,2) and (3, 1) then
b)a+b=0 <c¢)a=b d)2a-b=0

Assertion & Reasoning Questions

The following questions consists of two statements - Assertion (A) and Reason (R). Answer the

question selecting appropriate option given below:
a) Both A and R are true and R is correct explanation for A.
b) Both A and R are true but R is not correct explanation for A.

c) Ais true but Ris false.
d) A is false but R is true.

19. Assertion (A): Inset A = ({1,2,3} arelationR defined as R = {(1,1), (2,2)} is reflexive.
Reason (R) : A relation R is reflexive inset A if (a,a) € R

20, Assertion (A) : If matrix A = [{1 __21.] then it is a singular matrix.

a) a+2b=70

Reason (R) : If matrix A is singular, then |A] = 0.

Section - B
L. [ Lif x>0
21, Show that the Signum Function f: R = R, given by f(x) =1 0, if x =0 is neither one-one nor
-1,ifx <0

onto
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b I s wiasd [l
72, Find the value of sin l.;-—-sm ( 2)]

0 1 -2 |
- | ke stric matrix ?
2 For what value of x, is the matrix A = ‘-—- 1 &0 ] a skew symme
23, L
: - are collinear.
51 Find the value of x, such that the points (0, 2), (1, x) and (3, 1) are €O
el/X—-1 .,
, U X F 0 : LN
05. 1s the function f(x) = {e!/*+1 f continuous at X = O..
0, if x =0
Section - C
26. If A = [ 31 ;] show that A%2 — 54 + 7] = 0 . Hence find A™"

27. Fmd atx—ly—— if sin®y + cosxy = K

28. Find £ att = —3— when x = 10 (t —sint)and y = 12 (1 — cos t)

ax

29. The volume of a sphere is increasing at the rate of 3 cubic centimeter per second. Find the rate

of increase of its surface area, when the radius is 2 cm.

30. Find the intervals in which the function f givenby f(x) = '{'6 x* — : 3 — 3x? + 2 x+11is

(1) strictly increasing (ii) strictly decreasing

31. Solve the following LPP graphlcally
Minimise Z =S¥+ 10y,

subject to constraints

X+ 2y <120
Xx+y=260 andx,y >0
X2y 20
Section - D
2
32. Ify = (log (x +Vx? + 1), show that (1 + x2) %i%+ 2 _2=0
X dx

33. Show that the rectangle of maximum are

a that can be inscribed in a circle of radius r is a
square of side v2r .

L o=l 2102 0 1
0 { > BTy —-3} to solve the system of equation
3 =R Al 1 =2

x+32=90,—-x+2y-22=4, 2x =3y + 42 % - /]“3

. D e
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Section - B

Case Study Questions
36. Suppose f is a real func
of f. Then f is continuous at ¢ if limy,oe f(x)
ax + 5,if x <5
flx)=4{ 10, ifx=2
bx + 20,if x > 5

The given function is continuous at x = 5
Based on above information, answer these following questions:

tion on a subset of the real numbers and let ¢ be a point in the domain
= f(c). The function f 18 given by

1. Find the relation between a and b ()
2. Find the value of a (1)
3. Find the value of function f(3) (2)

37. Read the following passage and answer the following questions.
On the occasion of children’s day, class teacher of class XII Shri Singh, decided to donate some

money to students of class XII.
If there were 8 students less, everyone wou
students more, everyone would have got Rs. 10 less.

1. (a) If number of students in class be x and Shri Singh has decided to donate Rs. y to each

student, express the information provided in problem in system of linear equation. (2)
(b) Express system of linear equation obtained in (a) in matrix equation.
(2D

2 Find the number of students in class XII and the amount distributed by Shri Singh.

Id have got Rs. 10 more. However, if there were 16

18 Student of Grade XII, planned to plant saplings along straight lines, parallel to each other to
one side of the playground ensuring that they had enough play area. Let us assume that they
planned one of the rows of the saplings along the line y = x — 4. Let L be the set of all lines

which are parallel on the ground and R be relation on L.

Answer the following questions using the above information:
1. Let relation R be defined by R = {(L,,L,): Ly Il L, where Ly, L; € L}. What 1s the type of

relation R? (L
2. Let R = {(L1,Ly): Ly L L, where Ly, L, € L}, then, show that R is symmetric but neither
reflexive nor transitive, (1)

3. Prove that the f:R — R be defined by f(x) = x — 4 is bijective. (2)

A-4
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BUDHA DAL PUBLIC SCHOOL PATIALA
FIRST TERM EXAMINATION (20 September 2025)
Class - X11
Paper- Mathematics (Set-B)

Time: 3hrs. M.M. 80

General Instructions:
1. Section A has 18 MCQ's and 02 Assertion-Reason based questions of 1 mark each.

3. Section B has 5 Very Short Answer type questions of 2 marks each.
4. Section C has 6 Short Answer type questions of 3 marks each.

o. Section D has 4 Long Answer type questions of 5 marks each.

6. Section E has 3 case based studies of 4 marks each.

Section- A

1. Given triangles with sides T;:3,4,5; T,:5,12,13; T3:6,8,10; T,:4,7,9 and a relation R in set of
~triangles defined as R = {A;,4,):4, is similar to A,}. Which triangles belong to the same

equivalence class?
a) TyandT, b)) T,bandT; c) TiandTs d) T, and T,

2. Consider the set A containing n elements, then the total number of injective functions from set A
onto itself is/are

a) n b) n™ C) -723 d) n!

T

3. tan' {sin (— -2-)} is equal to
a) -1 b1 c)g d) —-Z—

4. Principal branch of tan™'x is

o] w(g) 933 Il

5. The Principal-value of cos™’ (%) + sin”! (— -\7_5-) is

a) — b) 7 C)7.2id)

12

SN R

(—i+2j)?

6. If A= [ai j] is a 2 x 3 matrix, such that a;; = , then a,5 is

2 9 16
a)z b= . d) =
7. Total number of possible matrices of order 2 x 3 with each entry 1 or 0 is

a) 6 b)36 )32 d)64

2x+5 3
S5x+2 9

a) 13 b) 9 c)—-9 d)~13

9. A is invertible matrix of order 3 x 3 and |A| = 9, then value of |47} is

8. I , ’= 0, then x is

)9 b)-9 o d)-3
10. If A is a square matrix of order 3, |A’| = —3, then |4A'| =
a) 9 b) —9 c) 3 d) —3



Lo A tunction which is continuous at x = 1, but not differentiable at x = 115

a) |x] b) [x]  ¢)sgn (x) d) |x = 1]

. 12\;
12. If y = logx, then ==
: dx?

Q) = b)_‘i? R B {1

e |~

? _ 2
13. It x = atz,y = 2at, then =y 1S

dx*
1 )= 2 .
a)zb) = Cat d) oy
R dty . =
14. Find -dT)Z}’ it yi='e>3%
a) =3y b) 9y c) =9y d) 3y
15. Rate of change of volume of a sphere of diameter r, with respect to r is
a) 4mr? b)g mr? c)i wriis . d)ar?

16. The function f(x) =4 —3x +3x2 - x3 x € R is

a) decreasing function b) increasing function

¢) strictly increasing on R d) neither Increasing nor decreasing on R
17. Least value of f(x) = e* + e~ * is

a) —2 b) 0 C) 2 d) 3
18. The objective function of LPP is

a) a constraint b) a function to be optimized

c) arelation between the variables d) none of these

Assertion & Reasoning Questions

The following questions consists of two statements - Assertion (A) and Reason (R). Answer the

question selecting appropriate option given below:
a) Both A and R are true and R is correct explanation for A.

b) Both A and R are true but R is not correct explanation for A.
c) A istrue but R is false.
d) A is false but R is true.

19. Assertion (A) : Let A = {1,2,3} then define a relation on A as R ={(1,2),(2,1)}, R is not

transitive relation.
Reason (R) : A relation R defined on a non-empty set A is said to be transitive relation if

(a,b),(b,c) €ER = (a,c) €ER.

20. Assertion (A) : Adjoint of matrix 4 = [7 "1 is [ 2, ]

Reason (R) : Adjoint of matrix is the transpose of a matrix formed by cofactors of each element
of a determinant correspond to a given matrix.

B -2



Section - B

‘ il i s s acand OIto.
71 Show that the function f: R = {0} = R = (0} defined by f(x):=7

— -17
22. Find the principle value of tan 13 —sec™(—2)

: - BA is skew
: ‘ etric and AB
73, If A and B are symmetric matrices, show that AB + BA 1s symm
symmetric.

1 j find the possible
24. 1f area@f a triangle with vertices (3, 2), (=1.Y)and (6,k) 18 7sq units, then
values of k ?

X :
, if x#0 A , ¢ x=0,
25. Prove that the function f(x) = {Ix [+2x* . f remain discontinuous 4
' K, if x=0
regardless the value of k
Section - C
: -1
26. Show that A = E —43] satisfies the equation A* — 64 + 171= 0. Hence find A

27. Find %3'; atx =1,y Z if sin’y + cosxy = K

X —2

| E qy;-= =)
08, If x = y/asin™'t Y = \[a‘—"’s , show that =

29. The radius r of the base of a right circular cone is decreasing at the rate of 2 cm/min and its

height h is increasing at the rate of 3 cm/min. When r = 3.5 cm and h = 6 cm, find the rate of

22
change of the volume of the cone. [U sem =

4

30. Find the intervals in which the function f(x) = £4- —x3 = 5x% + 24 x + 12 is
(1) strictly increasing (i) strictly decreasing

31. Solve the following LPP graphically.
Minimise Z = 8x + 9y

subject to constraints : 2x + 3y < 6; 3x — 2y < 6 Yo c] i ar o ()

Section-D

32. Ify=e¥57'* _1 < ¥ < 1. prove P2 A8V S dy, g
y < 1, prove that (1 — x?) e X —aty=0
33. A window is in the form of a rectangle surmounted by

; . , a semicircular opening.
perimeter of the window is 10 m, Find the dimensions of th pening, 1he total

e Wi ' ° :
through the whole opening,. oW to admit maximum light
34. If y = x°05% 4 (¢os x)*n% find &
dx
¢ 3810

35 [f A= 4 —6 ' s . 2
L : _30] , find A71, Using A7 solve the system of

: 5
equation £4- 2.4 20 _ 9
X y 7 ’



Section - E

i \Case Study Questions
20. Student of Grade XII, planned to plant saplings along straight lines, parallel to each oiher %
one side of the playground ensuring that they had cnough play area. Let us assume that t.hey
planned one of the rows of the saplings along the line y = x — 3. Let L be the set of all lines

which are parallel on the eround and R be a relation on L.

Answer the following questions using the above information:
7. Let relation R be defined by R = {(Ly,L2): Ly Il L where Ly,L, € L

relation R?
2 Let R={(L,Ly):L; LL,wherelL,, L, €L}, then, show that R is symmetric but neither
(V)

reflexive nor transitive. -
2 Prove that the f: R = R be defined by f(x) = x — 3 is bijective. (2)

1 What is the type of
(v

37. Read the following passage and answer the following questions:
The monthly incomes of two sister Reshma and KRitam are in the ratio 3 : 4 and their monthly

expenditures are in the ratio 5 : 7. Each sister saves Rs. 15,000 per month. (O

a) If monthly income of Reshma and Ritam are Rs. 3x and Rs. 4x and their monthly
expenditure are Rs. 5y and Rs. 7y respectively, then express information provided in

problem in system of linear equations. N
b) Express the system of linear equations (i) in matrix from AX = B. (1.)

c¢) Find C = A*-2I

38. Suppose f is a real function on a subset of the real numbers and let ¢ be a point in the domain
of f. Then f is continuous at ¢ if lim,_,. f(x) = f(c). The function f is given by
ax + 5,if x <5 .

f(x)=4 10, ifx=25
bx + 20,if x > 5
The given function is continuous at x = 5

Based on above information, answer these following questions:

1. Find the relation between a and b 44
2. Find the value of b (6
3. Find the value of function f(10) (Z)



