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GENERAL INSTRUCTIONS:

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

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

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

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

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

6. Section E has 3 source based/case based/passage based/integrated units of assessment of 4 marks each with sub-

parts
SECTION A

This section comprises of multiple choice questions. (1X20=20)
1) | The distance moved by a particle travelling in a straight line in t seconds is given by (1)

s = 45t + 11t? — t3. The time taken by the particle to come to rest is

a) 9 sec b) g sec c) % sec d) 2 sec

1 — cosx — sinx

S M

a)log|1+cot§|+C b)log|1—tanx ’2—C|+C

c)log|1—cot§|+C d)log|1+tanx §|+C

3) | One branch of cos™! (x) other than the principal value branch corresponds to (1)
a) [2r ,3m ] b) [r,2r] —{3m 2} ¢) (0,m) d) [r/2,3m/2]
1
4y |If Oa e dx = g, then a = (1
a) = B ol d

a c 0 (1)
5) |If [b d 0‘ is a scalar matrix, then the value of a +2b+3c+4d is

0 0 5

a)0 b)25 ¢)10 d)5
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6) [1ta=[> J]and 4%+ 71 = kA, then the value of k is (1)
a)l b) 2 c)5 d) 7
7) | If A is a square matrix of order 3 and | adj A |= 64, then| A |is (1)
a)64 b) 8 c)—8 d) +8
1-x 2 3 (1)
8) | If the determinant of | 0 x 0] 1is 0, then its roots are
0 0 x
a)0 b) 1 c) 0,1 d) 0,1,-1
9) | Area (in square units) lying in the first quadrant and bounded by the circle x? + y? = 4 and the (1)
lines x=0 and x=2 is
Y V1 v
a) T b) 2 C) 3 d)z
2
10) | Ifx = at?,y = Zat,then%is (1)
1 1 -1 -1
) b) = ) Zaiz D Fars
11) | Integrating factor of x% —y=x*—3xis ey
a)x b) log x c)1/x d) —x
12) | Two dice are thrown. If it is known that the sum of the numbers on the dice was less than 6, the (1)
probability of getting a sum 3, is
1 5 1 2
a) b) < ¢) g d) ¢
13) | The maximum value of Z = 4x+3y, if the feasible region for an LPP is as shown below is (1)
Y
C10. 24) 8(16. 16)
/ 7 (28. O) '
o A\ T Rl
25. O)
a) 100 b) 112 c) 72 d) 110
. . . ay\? _ %y (1)
14) | The order and degree of the differential equation (1 +3 dx) =4 —3

2) 1,§ b) 3,1 ) 3,3 d) 1,2
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11 10 ; (1)
15) [IfA = [1 1], then A" is
a) 10A b)9A c)2°A d) 21°A
l()ﬂ . (1)
16) | If f(x) = {x—l Y x#1 is continuous at x = 1, then the value of k is
k, ifx=1
a)0 b) —1 c)1 d)e
17) | If y = 3ax® + sz,then‘;—z at x=2 is (1)
a) 36 b)24a+10b  c¢)36a d) 36a+ 10b
18) | The number of arbitrary constants in the general solution of differential equation of fourth order (1)
is
a)0 b) 2 c)3 d) 4
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) A is false but R is true.
19) | Assertion: The order of the matrix A is 3 X 5 and that of B is 2 X 3. Then the matrix AB is not (1)
possible.
Reason : The order of the matrix A is m X n and that of B is n X p. Then the order of the matrix
ABism Xp
2
20) Assertion: Lety =t +1 and x=t®+1 then ZTZ = 20t8 (D)
2
Reason : d—i =4 (Q) 4
dx dt \dx/ dx
SECTION B
This section comprises of very short answer type-questions (2 X5=10)
21) | Prove that sin™? 2 tsin13=tan"1Z ()
17 5 36
22) [ IfV1i—x2+1-yZ=a(x—y) rove that 2 = |22 @)
y y)p dx 1-x2
23) | a) Find the intervals on which the function f(x) = (x — 1)3(x — 2)? is strictly increasing. )
OR
b) Show that of all the rectangles with a given perimeter, the square has the largest area.
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24) | A person standing at O(0,0,0) is watching an aeroplane which is at the coordinate point A(4,0,3). | (2)
At the same time he saw a bird at the coordinate point B(0,0,1). Find the angles which BA makes
with the X,y and z axes.

25) | Find the values of A for which the angle between the vectors d = 242 1 + 41j + k and b= (2)
7i — 2j + Ak is obtuse.

SECTION C
This section comprises of short answer type-questions 3 X 6=18)

26) x4 3)
Evaluate [ e

27 in (x— 3

) Evaluate | > (x-a) (3)
sin (x+a)

28 4 3

) | a) Evaluate [, — A3)
OR
b) Evaluate [© [== dx
—aA|a+x

29) | (a) Find the particular solution of the differential equation Z—’; + sec?x.y = tanx. sec *x, given that (3)

y(0)=0.
OR
(b) Solve the differential equation given by x dy — ydx —/x?> + y2dx =0

30) | Show that the minimum of Z occurs at more than two points. 3)
Minimise and Maximise Z = x + 2y subject to x + 2y > 100, 2x -y <0, 2x +y <200; x, y > 0.

31) | a) Three groups of children contain 3 girls and 1 boy, 2 girls and 2 boys and 1 girls and 3 boys. 3)
One child is selected at random from each group. Find the chance that the three children selected
comprise 1 girl and 2 boys.

SECTION D

This section comprises of long answer type-questions (5 X 4=20)

32) |LetA = R — {3}4,B = R— {1}.If f:A > Bbedefined by f (x) = == Vx € A. Then, (5)
show that f is bijective. Find the value/s of ‘a’ for which (a) = % .

1 0 2 )

33) | If A=|0 2 1|thenshow that A3 —6A4% + 74 + 21 = 0. Using this equation find A~

2 0 3
OR
Solve the following system of the equations:
3x + 2y — 2z = 3, x+ 2y+ 3z = 6, 2x —y+z =2
2 2

34) | Using integration, find the area of the smaller region bounded by the ellipse % + y: = 1 and the ®)

line > +2 = 1.
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35)

. 1 3 5 -2 -4 _ 76 . . o .
Show that the lines % = % = % and xT = yT = ZT intersect. Also, find their point intersection

)

Section —E

This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts

36)

A building contractor undertakes a job to construct 4 flats on a plot along with parking area. Due
to strike the probability of many construction workers not being present for the job is 0-65. The
probability that many are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are present is 0-80.

Let : E 1 : represent the event when many workers were not present for the job;

E 2 : represent the event when all workers were present; and

E : represent completing the construction work on time.

Based on the above information, answer the following questions :

1) What is the probability that all the workers are present for the job?
i) What is the probability that construction will be completed on time?
1i1) a) What is the probability that many workers are not present given that the
construction work is completed on time?
OR
b) What is the probability that all workers were present given that the construction

job was completed on time ?

(1)
(1)

2)

37)

Sonam wants to prepare a sweet box for Diwali at home. For making lower part of box, she takes
a square piece of cardboard of side 18 cm. Now, x cm be the length of each side of the square

cardboard which is to be cut off from corner of the square piece of side 18 cm.

Based on the above information, answer the following questions :
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(1) Express Volume of the open box formed by folding up the cutting corner in terms of x

and find the value of x for which Z—Z = 0.

)

(ii) Sonam is interested in maximising the volume of the box. So, what should be the side of | (2)
the square to be cut off so that the volume of the box is maximum?
33) A girl walks 3 km towards west to reach point A and then walks 5 km in a direction 30° east of
north and stops at point B. Let the girl starts from O (origin) and take i along east and j along
north.
B N
l e ol
| s
| 5 km
'
I
| T
y 2
4
- < v j
A 3 km o
Based on the above information, answer the following questions.
a) Find the scalar components of AB. (1)
b) Find the unit vector along AB. (1)
¢) Find the position vector of point B. ()
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