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(" General Instructions:
Read the following instructions carefully and follow them:

1. This question paper contains 38 questions.
2. This Question Paper is divided into 5 Sections A, B, C, D and E.
3. In Section A, Questions no. 1-18 are multiple choice questions (MCQs) and questions no. 19 and 20 are

Assertion-Reason based questions of 1 mark each.

In Section B, Questions no. 21-25 are very short answer (VSA) type questions, carrying 02 marks each.

In Section C, Questions no. 26-31 are short answer (SA) type questions, carrying 03 marks each.

In Section D, Questions no. 32-35 are long answer (LA) type questions, carrying 05 marks each.

In Section E, Questions no. 36-38 are case study-based questions carrying 4 marks each with sub-parts of the

values of 1,1 and 2 marks each respectively.

8. All Questions are compulsory. However, an internal choice in 2 Questions of Section B, 2 Questions of Section C
and 2 Questions of Section D has been provided. An internal choice has been provided in all the 2 marks
questions of Section E.

\ 9. Use of calculators is not allowed. y

SECTION — A(1 MARKS EACH)
1. If|A| = 2, where Aisa 2 X 2 matrix, then |4 A7%| equals:
a. 2 b. 4 c. 8 d =

No v

2. Let Abea 3 X 3 matrix such that [adjA| = 64. Then |A] is equal to:

a. 8only b. 64 c. 8or-8 d. —8only
3. Let A be the area of a triangle having vertices (X4,¥1), (X2, V2) and (X3, y3). Which of the following is correct?
X1 N 1) X1 y1 1 X1 y1 1 A Xp y1 1
a. [xz y2 1] =A? b. |Xz y2 1[=42A ¢ [xX; ¥» 1=i; d. [xz y2 1|=ZA
Xz y3 1 Xz y3 1 X3 y3 1 X3 y3 1
1 1 11x 6
4. Ifjfo 1 1 [y] = |3, then the value of (2x + y = 2) is:
0 0 11tz 2
a. 2 b. 5 c. 1 d 3
5. The equation of a line passing through point (2, -1, 0) and parallel to the Iine? =Y = % is:
a, X2_y1l_z p, XZZ_yti_z c, Xz _yl_ 2z 4 2_y1l_z
1 2 2 1 2 -2 1 2 -2 1 2 2
6. The solution of the DE cos x(1 + cos y)dx - sin y(1 + sin x)dy =0 is
a. l+sinxcosy=C b. 2sinxcosy-cosx=C c. sinxcosy+cosx=C d. (1+sinx)(1+cosy)=C
7. Alinear programming problem deals with the optimization of a/an:
a. linear function b. logarithmic function c¢. quadratic function d. exponential function
8. The value of p for which the vectors 2i + pj + kand — 4i — 6j + 26k are perpendicular to each other, is:
17 17
a. 3 b. -3 c. —— d —
3 3
9. [x2e* dxequals
a. —e* +(C b. fex* 4+ ¢ ¢ et d. 2e¥ +¢
2 2 3 3
. . LTX 0 Y1r1y 13
10. Find the value of x and y are respectively, if [3y x] [2] = [5]
a. 3,2 b. 4,3 c. 2,1 d 1,1

11. Corner points of the feasible region for an LPP are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). Let F = 4x + 6y be the objective
function. Maximum of F — Minimum of F =
a. 18 b. 60 c. 42 d. 48
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

For any two vectors a and b which of the following statements is always true?
a. a-b<|allb| b. a-b=|al|b]| c. a-b<|a|lb] d. a-b=|a|lb|

An ordered pair (a, ) for which the system of linear equations
QI+a)x+py+z=2
ax+ (1 +B)y+z=3
ax+ py+2z=2
has a unique solution is
a. (2,4) b. (-4,2) c. (-3,1) d. (1,-3)

If for two events A and B, P(A — B) = g and P(A) = g, then P (;) is equal to

a. 2 b, = c. 2 d 2
5 2 5 3
Integrating factor of the differential equation % + ytanx —secx = 0 is:
a. esex b. ecosx C. secx d. cosx
If|a] = 4and —3 <A < 2, then |Aa] lies in
a. [0,12] b. [8,12] c. [2,3] d. [-12,8]
2 <
For what value of k may the function {f(x) = {k(3x >x), x<0 become continuous?
COS X, x>0
a. 1 b. —% c. 0 d. Novalue
Direction cosines of a line perpendicular to both x-axis and z-axis are:
a. 0,01 b. 1,1,1 c. 10,1 d. 0,1,0

Assertion (A): If the circumference of the circle is changing atthe rate of 10 cm/s, then the area of the circle changes at
the rate 30 cm?/s, if radius is 3 cm.
Reason (R): If A and r are the area and radius of the circle, respectively, then rate of change of area of the circle is given

a. Both AandR 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. Aistrue butRis false.

d. Aisfalse but Ris true.

Assertion (A): If R is the relation defined in set {1;:2, 3,4, 5, 6} as R = {{a, b) : b-= a + 1),.then R is reflexive.
Reason (R): The relation Rin‘the'set {1; 2, 3} given by R'={(152); (2, 1)}+is symmetric.
a. Both AandRaretrue 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. Aistrue butRis false.
d. Aisfalse but Ris true.
SECTION - B (2 MARKS EACH)

- -1
sin 1(—)
2

Find the value of cos™?! % + 2sin~?! %

OR

Show that the function given by f (x) = sin x is decreasing in (g, n).

A particle moves along the curve y = (g) x3 + 1. Find the points on the curve at which the y-coordinate is changing
twice as fast as the x-coordinate.

OR
The total revenue in Rs received from the sale of x units of the product is given by R(x) = 13x? + 26x + 15. find
Marginal Revenue when 17 unit are produce.

[ x . {2Hsin2x

EValuatQ' f e {1+cos ZX}
11 =2

IfA=|[2 1 -=3|find|Al
5 4 -9
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26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

SECTION - C (3 MARKS EACH)

Using integration, find the area of the region bounded by the linesx-y=0,3x-y=0and x +y =12.

A girl walks 4 km towards west, then she walks 3 km in a direction 30° east of north and stops. Determine the girl’s
displacement from her initial point of departure.

T

1+sinx

Evaluate the definite integral f
0

OR

Evaluate: [ pp—

Find the general solution of the differential equation: (x? + 1) Z—z —2xy = (x2 + 1)(x%2 + 2).
OR
Solve the differential equation: [x\/x2 + y2 — y?]dx + xydy = 0.

Solve the Linear Programming Problem graphically:
Maximize Z = x + y Subject to
-2x+y<1
x< 2
x+y<3
x,y=0
OR
Determine graphically the minimum value of the objective function Z = =50x + 20y subject to the constraints:
2x —y =-5
3x+y=3
2x —3y <12
x=>20y=0

sinx

. +cosx, x>0

Show that the function f(x) defined by f(x) = { 2, x = 0is continuous at x = 0.
k 4(1—V1=x) <0

X

SECTION - D (5 MARKS EACH)

Find the area of the region bounded by the curve y = x*and the line y = 4.

A A A A A A

The scalar product of the {ectorar= i+ j# k with a unitvector alongthe sum ofivectorsth = 2i + 4j — S5k and ¢ =

Al + 2j + 3kis equal to one. Find the value of A and hence, find-the unit vector along b + c.
OR

A N A A A A A A

leta =i+ 4j + 2k,b = 3i — 2j + 7k and ¢=2i- j + 4k. Find a vector ;_;, which is perpendicular to both a and
bandp-c =18

1 1 1 3n—1 3n—1 3n—1
fA=|1 1 1|, provethatA™ = [3n-1 3n-1 3n-1
1 1 1 3n—1 3n—1 3n—1

Show that the semi-vertical angle of the cone of the maximum volume and of given slant height is cos™!

OR
A right circular cylinder is inscribed in a cone. Show that the curved surface area of the cylinder is maximum when the
diameter of the cylinder is equal to the radius of the base of the cone.

al-

SECTION - E (4 MARKS EACH)

Read the following text carefully and answer the questions that follow:
There are two antiaircraft guns, named as A and B. The probabilities that the shell fired from them hits an airplane are
0.3 and 0.2 respectively. Both of them fired one shell at an airplane at the same time.
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37.

38.

i What is the probability that the shell fired from exactly one of them hit the plane? (1)
ii. If it is known that the shell fired from exactly one of them hit the plane, then what is the probability that it was

fired from B? (1)
iii. What is the probability that the shell was fired from A? (2)
OR
How many hypotheses are possible before the trial, with the guns operating independently? Write the
conditions of these hypotheses. (2)

Read the following text carefully and answer the questions that follow:

Three friends Ganesh, Dinesh and Ramesh went for playing a Tug of war game. Team A, B, and C belong to Ganesh,
Dinesh and Ramesh respectively.

Teams A, B, C have attached a rope to a metal ring and is trying to pull the ring into their own area (team areas shown
below).

Team A pulls with F; = 4i + 0jKN

Team B —» F, = —2i + 4jKN

Team C - F; = —3i — 3jKN

313 = ,’ X
________ Q =-4i+0j
= 'O =
cC \
\ "
\
'\ !’s
C -2i+4 3
i Which team will win the game? (1)
ii. What is the magnitude of the teams combine Force? (1)
iii. What is the magnitude of the force of Team B? (2)
OR
How many KN Force is applied by Team A? (2)

Read the following text carefully and answer the questions that follow:

In order to set up a rain water harvesting system, a tank to collect rain water is to be dug. The tank should have a
square base and a capacity.0f-250 m>-The-cost of land’is X 5,000 per-square metre and-cost of digging increases with
depth and for the whole tank; it’is X 40,000 h?, where h is the depth of the tank in metres. x is the side of the square
base of the tank in metres.

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

RECHARGE STORAGE
FACILITY FACILITY
i Find the total cost C of digging the tank in terms of x. (1)
.. ., dc
ii. Find o (1)
iii. Find the value of x for which cost C is minimum. (2)
OR
Check whether the cost function C(x) expressed in terms of x is increasing or not, where x > 0. (2)
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