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General Instructions:

All questions are compulsory.

This question paper contains 29 questions.

Questions 1 —4 in Section A are very short-answer type questions carrying 1 mark each.
Questions 5—12 in Section B are short-answer type questions carrying 2 marks each.
Questions 13 — 23 in Section C are long-answer | type questions carrying 4 marks each.
Questions 24 — 29 in Section D are long-answer Il type questions carrying 6 marks each.
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SECTION A

1. If A is matrix of order m % n and B is a matrix such that AB’ and B'A are both defined, then find the
order of matrix B

2. 1§ (x) =|cos X — sinx], find f (%)

3. What is the integrating factor of the differential equation x log x(%) +y=2logx?
X

4. A plane meets the co-ordinates axis in A, B, C such that the centroid of the triangle ABC is the point (a : ﬂ,;()

then find the value of £+l+ z

a B x
[OR]

P is a point on the line segment joining the points (3, 2, —1) and (6, 2, —2). If x co-ordinate of P is 5, find the y co
ordinate
SECTION B

5. 1ff={(5, 2), (6, 3)}, g ={(2,5), (3, 6)}, write f0 g.

cosa  Sina

6. Given A= { }  1f At = A’ find the value of a

—Sinae  cosa

¢ J10—x
i ——d
7. Flnd.!.\/;+ /—10_)( X

8. Find I J 1+sin2x dx

[OR]
X
x4 +1

Evaluate I dx



10.

11.

12.

13.

14.

15.

16.

2 2 2
: - : ATy S Ay} o 9
Find the order and degree of the following differential equation e + ) X" 109 a2

[OR]
d

. . . Y _ ox-
Find the general solution of the equation i e’

If a,b, areunitvectors, find the angle between aand b such that J3a-b isa unit vector

Three dice are thrown at the same time. Find the probability of getting three two’s, if it is known that the
sum of the numbers on the dice was six.

A die is thrown 5 times. Find the probability that an odd number will come up exactly three times.

SECTION C
Let f, g: R — R be two functions defined as f(x) =x + |x| and g (X) =x—|x| Vx€R. Then, find fo g

andgof.
Find the greatest and least values of (sin™ x) 2+ (cos ™ x)?

[OR]

Show that 2tan tan & .tan| % ~ £ | = tan+ SN 0SS
2 4 2 cosa +sin

a b-c b+c
Using the properties of determinant provethat ([c+a b  c—a| isdivisible by (a+b+c)and
a-b a+b ¢

find the quotient.

Determine the values of a and b if f(x) is continuous in the interval [0, 8]
a1
atan” —— 0<x<4
X—4
f(x)=42 5
btan' —— 4<x<6
X—4
sin‘1(7—x)+a% 6<x<8

[OR]



17.

18.

19.

20.

21.

22.

23.

24,

1-sin®x z
_— < J—
3cos® x 2
Find the values of a and b so that the function f(x)=<a X = %
b(1-sin x) T
(7 —2x)? 2

is continuous at x =

Ify= tan{%} + tanl(%j +tan 1(%)# ...+ n terms, then prove that
X"+ Xx+1 X~ +3x+3 X" +5X+7

ﬂ_ 1 3 1
dx (x+n)*+1 x°+1

NN

Show that the equation of normal at any point on the curve x = 3cos 0 — cos®0, y = 3sinf — sin’0 is
4 (y cos®0 — x sin®0) = 3 sin 46.

Evaluate | 3x+52x* +3x+7  dx

Evaluate j X (tan* x) 2dx

0

Find the general solution of (1 + tany) (dx — dy) + 2xdy = 0.
[OR]
Find the general solution of y? dx + ( x*— xy +y?) dy = 0.

- - -> o

- - - -> o
Show that the vectors a ,b and c are co planar,then a+b , c+b and a+c areco
planar.

If a variable line in two adjacent positions has direction cosines I, m, nand |+ 8l, m +ém, n +dn,
show that the small angle 80 between the two positions is given by 86 = 81> + dm* + dn’

SECTION D
1 2 0
IfA=| -2 -1 -2 |, then find A and hence solve the system of equations x - 2y = 10 ,
0o -1 1
2X—-y -z =8, -2y+z=7
[OR]



4 110
4 |, andB={2 3 4 | find BA and solve the system of equations
5

2
Given A= 4
2 01 2

P NN

y+2z=7 ,Xx-y=3,2x+3y+4z=17
25. An isosceles triangle of vertical angle 26 is inscribed in a circle of radius a show that the area of

. . . T
triangle is maximum when 6 = 5

2

26. Find the area of the region included between the parabola y = and the line 3x — 2y + 12 = 0.

[OR]

F2ind t2he area of the region above the x-axis, included between the parabola y? = ax and the circle
X~ + Yy~ = 2ax.

27. Find the coordinates of the point where the line through (3, — 4, —5) and (2, —3, 1) crosses the plane
passing through three points (2, 2, 1), (3, 0, 1) and (4, -1, 0)

[OR]
Find the image of the point (1, 6, 3) in the line % ==

28. A company makes 3 models of calculators: A, B and C at factory | and factory Il. The company has
orders for at least 6400 calculators of model A, 4000 calculator of model B and 4800 calculator of
model C. At factory I, 50 calculators of model A, 50 of model B and 30 of model C are made every
day; at factory 11, 40 calculators of model A, 20 of model B and 40 of model C are made every day.
It costs Rs 12000 and Rs 15000 each day to operate factory | and 11, respectively. Find the number
of days each factory should operate to minimise the operating costs and still meet the demand.

29. A discrete random variable X has the following probability distribution

X 1 2 3 | 4|5 6 7
PX) | C 2C 2C | 3C | c® | 2¢? | 71C*+cC

Find the mean and variance of the distribution.
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