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MIDTERM EXAMINATION (2024-25)
Name of the student Date

Time Allowed: 3 hrs M.M. 80

General Instructions:

1. Section A has 20 questions carrying | mark each.
1. Section B has 5 questions carrying 02 marks each.
i Section C has 6 questions carrying 03 marks each.
iv.  Section D has 4 questions carrying 05 marks each.
V. Section E has 3 case-based questions (04 marks each) with subparts.
vi.  All Questions are compulsory.
vii.  Draw neat figures wherever required.

SECTION A (20 Marks)
). Total number of possible matrices of 3X3 with each entry 2 or 0 is:
(A)9 (B)27 (C) 81 (D) 512

/
'

2. If A is square matrix of order 3X3 such that |adj A[=16, such that (|24])*=2", then P is equal to

(A)4 (B)S )6 (D) None of these
- 2-2 -3
3IfA=|l0 2 5 ] then A~ exists if:
11 3
(A)A=2 B)A#2 C)A=-2 (D) None
_ 1.2 2 '
A lfA=|2 1 —2] is a matrix satisfying AA™=91, then ordered pair (a, b) is equal to:
a 2 b
A)(-2,-1) (B)(-2,1) ©) 2-) O
/{ If A is a square matrix of order 3, [34| = 27, then |A|=?
(A)9 (B)1 (©)3 (D)-3

6 The value of k which makes the function defined by

xsin=- ifx#0 2 ;
f(x):{ x f continuous at x=0 1s:

k,if x=0
(A)8 (B)0 (€)-1 (D) None

Ay= asinmx+bcosmx,then:—:-’£ is equal to:



(A) =m?y (B)m?y (€)-my (Dymy

. ion. i i at
& The function f(x) = [x],where [x] denotes the greatest integer function, is continuous

(A)x=4 B) x = =2 ©x=1 Dx=15
9_[ OS2 _ dx is equal to:

(cosx+sinx)?

1
sin x+cos x

(A) = +C

(B) log|sinx + cosx| + C

(C) log|sinx — cosx| + C

D) ————+C

(sinx+cos x)?

ﬂe‘(cos x — sinx) dx is equal to:

(A)e*cosx+C (Bye*sinx + C (C)-e*cosx +C (D) -e*sinx + C
/J’(Tht principal value branch of tan™! x is
(33 ®[= O©Z5-0 O

‘){Consider the set A having 3 elements and set B having 4 elements, the number of injective functions from
setAtoBis....
(A)24 (B)12 (C)7 (D) NONE

)’.( The value of sin[cos™? (%)] is
(AY: ®2 ©)1 D)0

J4. The principal value of sin™* (=22) is

-2n -x 4 51
Ay B)F 3 D)5
)/flll':—:ldx x # 2 is equal to
(A)1 (B)-1 €) 2 (D) -2

16. _{1 = — dx equals to

n 2 n n
(A)3 ®3F ©F3 (D) 75

. The sides of an equilateral triangle are increasing at the rate of 2cm/sec. The rate at which the area of
equilateral triangle increases, when the side is 10cm

(A)l0cm?/sec (B3 em?/sec  (C)10V3em?/sec  (D)cm?/sec
2




™. The critical value of [x(x = 1) + 1]/*0 < ¥ €1

1
1\
A (2) (B) % ©1 (D)0

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 correct and R is the correct explanation of A.
B) Both A and R are correct but R is not the correct explanation of A.
C) A is true but R is false.

D) A is false but R is true.

__19. Given below are two statements, On¢ is labelled as Assertion A and the other is labelled as Reason R.

Assertion (A): The value of the function sin~%(sin 2"/3) = 2“/3.

Reason (R): sin~}(sin8) =6 ,if f¢ =1
;l;. Assertion (A): The function [x(x — 2))%s increasing in(0,1) U (2,)
Reason (R): = = 0 when x=0.1,2 |

SECTION-B (10 Marks)

/Qﬁ Find the value of cos™*[cos 3—2—”]

/Qﬁ Evaluate: j'q1 ;;:1- dx

m(-ﬂhﬂmx' el
x

fiz)= 2, x=0
Vitbr—1 —

}}3’[( x

is continuous at * = 0, then find the values of aand b.

ﬁ‘ﬁ Evaluate [ 1/(e* — 1) dx

-/&5 Using determinants, find the value of k if the points (k, 2),(1,5) and (2,4) are collinear.
SECTION-C({8 Marks)

Q26 Evaluate: [ V10 — 4x + 4x* dx



/ Evaluate: [ e* sin 2x dx

n
by gl <s
Q27Find 33 if y = 12(1 = cost), x = 10(t - sint) ,Where? 2

@Et’ahmre f;',;—fif-?-—dx
VEXay10-x

OR

Evaluate f;'x - 1' dx
sora=[? 3 -1 o 2 = xA+yl
- ) g4 [1 2] and | [0 1] find x and y such that A

4 Express tan~! (——li‘::x) ——:5- <x< 325 in the simplest form.
Q31 Let f: N= N be defined by
= if nis odd
f(x)=1{,: ~ forall neN
T if nis even
State whether the function f is one -one and onto. Justify your answer.
SECTION D (20 Marks)

Q?évaluate | Vtanx dx .

33 Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is 8/27
Of the volume of sphere .

/Qﬁ Ify = (tan™? x)?, show that (x? + 1)%y, + 2x(x2 + 1)y, = 2

1 2 0
35Given A=|-2 -1 —2] .Find 471
0 -1 1

Using A™%, solve the system of linear equations:
Y

x—2y=10
2x—y—2z=8
=2y+z=7

SECTION E (12 Marks)

Q36. Students of grade 10, planned to plant saplings along straight line , parallel to each other in the
playground. Let us assume that they planted one of the rows of the saplings along the line

y = x — 4 .Let L be the set of all lincswhichareparallelonthegroundandRbearelationonL

Based on the above information answer the following
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fined by fix)= x= 4 Then find the range {(x)

Let fiR 4 R
AU R be defined as R=((Ly, Ly) ¢ 1 .
l.qul\_alcnce mla“nn L l( U I) 3 1 Lz W’Il"r e Ll* ’;2 S L] .Iﬂ R an

Q1‘1‘hc \'ha > of

. { e adea ;

f‘frpendicmar:,:. :: ty is given as f(x) = 6(2x* = x?).To make the toy beautiful 2 stick which are
ach other were placed at a point (2,3) above the toy

/L'-"J/ Find the second order derivative at x = 5
(501 Find all critical points
(3 Find the interval in which f(x) is increasing?

8 The sum of three numbers is 6. If we multiply the third number by 2 and add with the first number t0 ﬂ_le
result we get 7. By adding second and third numbers to 3 times the first number we get 12. Using matrix
representation answer the following.

{j Represent the above situation by a matrix equation of the form AX=B

u Eihd |4
7 Determine P = A2 —5A




