S A

BUDHA DAL PUBLIC SCHOOL PATIALA
FIRST TERM EXAMINATION (20 September 2025)
Class ~ XI1I
Paper- Mathematics (Set-B) o

Time: 3hrs.

General Instructions: '
1. Section A has 18 MCQ's and 02 Assertion-Reason based qguestions 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.

5. 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 T1:3,4,5; T,:5,12,13; T5:6,8,10; T, :4,7,9 and a relation R in set of
triangles defined as R = {A;,A,): A, is similar to A,}. Which triangles belong to the same

equivalence class?
a) TyandT, b) T,andT, C) Tyand Ty d)TyandT,
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) g d) n!

N

w

tan" {sin (~Z)} is equal o
) -1 b1 9I J-I
4. Principal branch of tan~lx is
AP w9 (1D ol
5. The Principal value of cos™! G) + sin™? (— %) is
d)=

a) — b) = C)

12

w(a

. : (i+2))? :
6. If A =[a;]is a2 x 3 matrix, such that Qjj =", then a; is
2 9 16
a) = b 5 9:; <
7. Total number of possible matrices of order 2 x 3 with each entry 1 or QO is
a) 6 b)36 )32 d) 64

x+5 3
x+2 9

a) 13 b) 9 c)-9 d)-13

9. Ais invertible matrix of order 3 x 3 and |A| = 9, then value of [A71] is

a) 9 b)-9 o d) -3

8. If ,g ’= 0, then x is

10. If Aisa Square matrix of order 3, |A’| = —3, then |[AA'| =
)9 B9 93  g)-3
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. Ify=logx, then —5, is

A function which is continuous at x = 1, but not ditfferenfiabie at £ = LI5

a) |x| b) [x] c) sgn (x) d) |x — 1]

dx

a) —— b) = 1 d)x

-

. If x = at? y = 2at, then Z;z is
1 1 2 -1
a): b)—-5 qat d) P
. d’y . 2
Find — ify=e 3x
a) =3y b) 9y c) =9y d) 3y

5. Rate of change of volume of a sphere of diameter r, with respect to r is

a) 4mr? b) % nr? c) % nr?  d) mr?
The function f(x) =4 —3x +3x%2—x3, x €Ris
a) decreasing function b) increasing function

¢) strictly increasing on R d) neither increasing nor decreasing on R

. Least valueof f(x) =e*+e™™is

a) —2 b)0 )2 d) 3
The objective function of LPP is
a) aconstraint 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) Ais true but R is false.

d) A is false but R is true.

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) €R = (a,c) ER.

Assert; A): Adioi . _[2 -1, 2 1
rtion (A) joint of matrix A [3 2] is [_3 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.
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Section - B
21. Show that the function f: R — {0} = R - {0} defined by f(x) =

1 .
- is one-one and onto.

22. Find the principle value of tan~!v3 — sec1(=2)

23. If A and. B are symmetric matrices, show that AB + BA is symmetric and AB - BA is skew
symmetric.

24. 1f area@f a triangle with vertices (3,2), (~1,4)and (6,k) is 7sq units, then find the possible
values of k ?

X

— , ifx#+0
25.Prove that the function f(x) = {|x|+2x2 f remain discontinuous at x =0,
k, ifx=0
regardless the value of k
Section - C

26. Show that 4 = |§ —43| satisfies the equation A* —6A+17 = 0. Hence find A1
27.Find & atx =1 y =< if sin®y 4+ cosxy = K
dx ’ 2

28. If x = v/asin 'ty = \/a<os™'t, show that 2 = =

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

change of the volume of the cone. [U sem = ?]
4
30. Find the intervals in which the function f(x) = x;— —x3 —5x?+24x+12is
(i) strictly increasing  (ii) strictly decreasing
31. Solve the following LPP graphically.
Minimise Z = 8x + 9y
subject to constraints : 2x + 3y<6; 3x—-2y<6;, y<1, xYy 2 0

Section - D

2.3
32. Ify = eacos™x _1 < x <1, prove that (1— x?) -3;%— xZ—z— a’y =0

33. A window is in the form of a rectangle surmounted by a semicircular opening. The total
perimeter of the window is 10 m. Find the dimensions of the window to admit maximum light
through the whole opening.

34. Ify = x°* + (cos x)'"*, find &

dx
2 3 10
35.1f A= {4 -6 5 ] , find A7, Using A™* solve the system of
6 9 =20
equation Zyipo 2, 2_t452 5, S22 - 4
x y z y oz x y z
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30. Student of Grade X1, planned to plant saplings along strai

29

8.

Section - E

Case Study Questions
ght lines, parallel to each other to
ay area. Let us assume that they

one side of the playground ensuring that they had enough pl
3. Let L be the set of all lines

planned one of the rows of the saplings along the liney =x—
which are parallel on the ground and R be a relation on L.

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

relation R?

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

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

€ L}. What is the type of
v

. Read the following passage and answer the following questions:

The monthly incomes of two sister Reshma and Ritam 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

) 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. ()
b) Express the system of linear equations (i) in matrix from AX =B. (2)

¢) Find C = 4% =21

a

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)={ 10, ifx=5
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

2. Find the valueof b )
()

3. Find the value of function f(10)
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