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General Instructions:

1.

o vk wnN

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

Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.

Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

Section 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 based/passage based/integrated units of assessment (4
marks each) with sub parts.

Use of calculator is not allowed.

SECTION A

(Multiple Choice Questions of 1 mark each)

The value of cos'1<cos (137”)) is:

13w 7T 51 b4
(A) = (B) — (€) — (D) -
If matrix A =[_§ _g] and A’ = pA, then the value of p is
(A)1 (B)2 (C)-4 (D) 4
2 x—3 x—-2
fA=[3 =2 —1 |is a symmetric matrix then x is
4 -1 -5
(A) 3 (B) 6 (C) 8 (D)o
16 x| |8 32 .
If x 4| = |2 3 | then the value(s) of x is/are

(A) 8 (B) —8 (C) £8 (D) 32



5. Letd = [f Z

(A) 2p (B)2q (C) 2r (D)0

] be a square matrix such that adj A = A.Then (p+q+ 1 +s) isequal to

6. If the area of triangle is 40 sqg units with vertices (1,-6), (5,4) and (k,4). then k is
(A) 13 (B) -3 (C) -13,-2 (D) 13,-3

7. The function f:R—R defined by f(x)=|x — 1] is:
(A) Continuous as well as differentiable at x=1
(B) Not continuous but differentiable at x=1
(C) Continuous but not differentiable at x=1

(D) Neither Continuous nor differentiable at x=1
2
8. Ifx=1t2 and y= t3 then ZTZ is equal to

a) = B) - © = D) =

2t
9. The function f(x) = tanx — x
(A) Always increases (B)Always decreases
(C)Never increases (D)Sometimes increases and sometime decreases
10. [ e*secx(1 + tanx)dx is equal to

(A) e*cosx + ¢ (B) e*secx + ¢

(C) e*sinx + ¢ (D) e*tanx + ¢

11. The value of fZ/ZZ x2022 sin"lx dx is

(A) 2022/2021 (B) 2021/2022 (€)1 (D)0

12. If mis the order and n is the degree of the differential equation y'"" + y" 4+ y’ = siny, then

s —

m
(A)2 (B) 3 (€)1 (D)9

13.1f|d| = 2,|b| = 3and d.b =2V5 then find the value of|@ x b|

(A) x4 (8)4 (C)-4 (D) V26
14. Write the value of( T x j) K+ (jx k). i+(ixk). j
(A) O (B) 1 (C) 2 (D) 3

15. If a line makes equal acute angles with coordinate axes, then direction cosines of the line is

1
3’

-1 -1

1
(D)\/_g'ﬁrﬁ

wlH

(C)

Wl
[V T
[V T

’ ’

(A)1,1,1 (B)%,

il



16. The corner point of the feasible region determined by the system of linear constraints are
(0,10), (5,5), (15,15) and (0,20) . let Z = px+ qy , where p,q >0.
Condition on p and g so that the maximum of z occurs at both the points (15,15) and (0,20) is
(Ap=q (B)p =2q (Cla=2p (D)g=3p

17. The linear function which is to be optimized in the Linear Programming Problem is known as

(A)constraints (B)optimal solution  (C)objective function (D)decision variables

18. If A and B are events such that P(A|B) = P(B|A), then
(A)JAcBbutA#B  (B)A=B (C)ANB=¢ (D) P(A) = P(B).

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.
(C) A'is true but R is false.
(D) Ais false but R is true
51

19. Assertion(A): cos™1 (cos%ﬂ) = =
Reason(R): The Principal value of cos™1x is [0, 7]

20. Assertion(A): The projection of the vector @ = 21 + 3] on the vector b = 21 + 2] + k is g V6

Reason(R):  The projection of the vector @ on b is % @a. b).

SECTION B

This section comprises of very short answer type-questions (VSA) of 2 marks each.

, _ a1 1 -1
21. (a) Find the value of tan™*(-1) + sin™! (— 5) + cos™? (F)-
OR
(b) Find the domain of sin™1(5x — 4)

22.1f xJ1+y+yvli+x=0withx #yand —-1<x,y<1,
-1
(1+x)2

d
then prove that ==
dx



23.

24,

25.

26.

27.

28.

29.

30.

31.

Find the value of m, for which the function

is continuous at x=0 .

_(m(x?=x), x>0
f(x)_{cosx+1, x<0

- i - i

If the vectorsa, band ¢

-

are unit vectors suchthatad + b + ¢ = 0 then find the value of
d.b+b.2+¢.d.

1 + sinx

(a) Integrate ex(m ) with respect to x.

OR (b) Find the area of the region bounded by the curve y? = 4x and x = 3

SECTION C

This section comprises of short answer type-questions (SA) of 3 marks each.

a)If y = e%05"'* _1 < x <1 then show that: (1 — xz)% — xj—i —a’y=0

OR

(b) If y = x5"*+ (sinx)c°s* then find Z—z.

A ladder 5 m long is leaning against a wall. The bottom of the ladder is pulled along the

ground, away from the wall, at the rate of 2cm/s. How fast is its height on the wall decreasing
when the foot of the ladder is 4 m away from the wall ?

(a) Sketch the graph of y = |x + 3| . What does the integral f_06|x + 3|dx represent ? Hence

evaluate the integral.

OR
(b) Find the area bounded by the curves y = x3, the x-axis and the ordinates x = —2 and
x =-—1
(a)Find the value of p so that the lines % = 7y2_p14 = ? and 7;;;: = yT_S = % are at right

angles. Hence write the equation of the first line in the vector form.

OR
(b)Find the distance between the lines 7 = (i + 2] — 412) + /1(2i + 3] + 612) and
7 = (31 + 3j — 5k) + (2t + 3 + 6k).

Assume that each born child is equally likely to be a boy or a girl. If a family has two children,
what is the conditional probability that both are girls given that (i) the youngest is a girl,
(ii) at least one is a girl?

Solve the Linear Programming Problem Graphically:
Minimise Z = 5x + 10y subjecttox + 2y < 120, x + y =2 60, x-2y =2 0, x,y = 0



SECTION D

This section comprises of long answer type-questions (LA) of 5 marks each.

1 1 1
32.1fA=]0 1 3|, find A™L. Using A~! solve the system of following system of equations:
1 -2 1

x+y+z=6 y+3z=11, x—2y+z=0
X

33. (a) Evaluate: fmdx

OR

™ .
Zsmx+cosx

(b) Evaluate: fo T

34. (a) Solve the differential equation (1 + x?) dy + 2xy dx = cot x dx , (x # 0)
OR

(b) Solve differential equation xdy — ydx = {/x? + y?dx

35. Find the shortest distance between the lines whose equations are

F=0-0i+ -2+ B-20k
F=(+1Di+@2s—1] - 2s+ Dk

SECTION E

(This section comprises of 3 case-study/passage-based questions of 4 marks
each with two sub-parts. First two case study questions have three sub-parts
(i), (ii), (iii) of marks 1, 1, 2 respectively.

36. The Earth has 24 time zones, defined by dividing the Earth into 24 equal longitudinal
segments. These are the regions on Earth that have the same standard time. For example, USA
and India fall in different time zones, but Sri Lanka and India are in the same time zone.

A relation R is defined on the set U = {All people on the Earth} such that

R ={(x, y)| the time difference between the time zones x and y reside in is less than or

equal to 6 hours}.




Based on this information answer the following question

(i) Is the relation is reflexive?
(ii) Check whether the relation is symmetric.
(iii) (a) Is the relation is Transitive

OR (iii) (b) is this relation a function ? Justify your answer

37. Read the following passage and answer the question given below:
Dr. S. P. Chatterjee residing in Barrackpore went to see an apartment of 3 BHK in New Town.
The window of the house was in the form of a rectangle surmounted by a semicircular opening
having a perimeter of the window 10 m as shown in figure.

xm

(i) Ifxandy represents the length and breadth of the rectangular region, find the relation
between the variables.
(i) Express the area A of the window as a function of x.
(iii) (a)Find the value of x for which the area of the whole window is the maximum.
OR
(iii) (b) For maximum value of A, find the breadth of the rectangular part of the window.

38. Read the following passage and answer the question given below:
In a village, there are three mohallas A, B and C. In mohalla A, 60% farmers believe in
new technology of agriculture, while in mohalla B, 70 % and that in mohalla C is 80 %.
A farmer is selected at random from the village.




(i) What is the total probability that a farmer believes in new technology of agriculture?
(i) The district agriculture officer selects a farmer at random in the village and he found

that the selected farmer believes in new technology of agriculture. What is the
probability that the farmer belongs to mohalla B?
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