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General Instructions :
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All questions are compulsery.

The question paper consists of 29 questions divided iniv f{hree
sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 questions of four murks
each and Section C comprises of 7 questions of six marks each.

All questions ir Section A are to be answered in one word, one
sentence or as per the exact requirement of the question.

There is no averall choice. Howeuver, internal choice has been

provided in 4 questions of four marks each and 2 questions of ¥ix
marks each. You have to attempt only one of the alternatives in all
such questions.

Use of calculators is not permitted.
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SECTION A
TR A

Questions number 1 to 10 carry 1 mark each.

777 e 18 10 9% 9% YA 1 o ar 2 4
. . -1 in
Write the principal value of cos (oos -—).

cos™! (cos 762) 3 1= 1H fafEg |

Evaluate :

dx

I sin /x

Jx

A o Jfse
Jsins/;
Jx

dx

Evaluate :
1/42
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Let * be a binary operation on N given by a * b = HCF (a, b}, a,be N.

Write the value of 22 = 4,

91 «, N R 0 et @fFm 8 W a»b=HCF (a, b) T0 ¥ 8, &

a,be N2 1 22+ 4% o faaq |

Find the value of y, if
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10.

II'? is a unit vector and (X ~ p). (X + 3):80, then find IQI

Wp s R (X -p).(X +p)=801% @ |7 | ™
A FfST )

Write the direction cosines of a line equally inclined to the three
coordinate axes.

I W F g dow fofgr N @ FWim o ® TR Ao g & )
Find the value of p if

_>

@ +6] +27K)x(i +3] +pk)=0.
p 1 WA I0 ST A

-

A A N A A A
(21 +6) +27k)x(i +3) +pk)=0.

Find the value of x from the fullowing :

x 4
| = 0
2 2x|
f ¥ x 7 0 T9 T
X 4
=0
2 2x
Write the value of the following determinant :
a-b b-¢c c-a
b-c c—a a-b
c—a a-b b-c¢

s wiive o 7F fofa .
a—h b-c¢ cC-a

b-e¢ c—a a-b

c—-a a-b b-c
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SECTION B

g ue o

Questions number 11 to 22 carry 4 marks each.
597 YT 11 § 22 a% T3 T 3 4 3% § I

I y=3e*+ 26 prove that

dﬂy
ax2

_543,_.*.6}1:0
dx

e y =3 +2e> 3, q g AR =

dzy
dax?
Evaluate :
=
\/5 — 4x — 2x°
OR
Evaluate

dx

1

J X sin - x dx

HH Fd &g -

59, gy

J' dx

J5 - dx - 2x
Jgan
TH 3o S

j x sin~! x dx

=0

Let f: N > N be defined by

n+1

fin) =

o

|

if n is odd

if n 1s even

for all n € N.

Find whether the function f is bijective.
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n+l

o Ifg n fm 3
fin) =.
—121, e n 9 2

ZR ofefie TF God £ N > N Z |
Tq AR fF T v £ EE ar=d (bijective) 2 |

.2
If sin y =xsgin (a +y), prove that EY- - S0 _(af y)_.
dx sin a

OR

If (cos x¥ = (sin y)", find gi.

. 2
e siny=xsin(a +y) £, aﬁﬁ?ﬁ?ﬁ!{ﬁ dy = 5B .(afy).
dx sin a
arorean

q (cos x = (sin y)* ¥, @ g J@ A |

The length x of a rectangle is decreasing at the rate of § cm/minute
and the width y is incressing at the rate. of 4 cin/minute. When

x =8 em and y = 6 cm, find the rate of change of (a) the perimeter,
(b) the area of the reclangle.

OR

Find the intervals in which the function f given by

flx) =sin x + cos x, 0<x< 27
is strictly increasing or strictly decreasing.
T A § W x, 5 WA R A = @ 2 e A9 y, 4 IAE #
TAR@E) TWx=8 3R y=-6W 3 7@ W@ & (&) wfA,
(@) o & RadR | R IT FC

qqi

YA 710 R 8 fx) = sin x + cos x, 0 < x< 2n €U Y& G £, Fdat
T o R A 3
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16., The scalar product of the vector 1 + j + k with the unit vector along

17.

18.

: A A A A A A
the sum of vectors 21 + 4] — 8§k and A1 + 2) + 3k is equal to one.
¥ind the value of 4.

Hiean 2?+4f—5f( G )~g+23}+811\{ & WG & Gwn o s oy
ek i+ sk W aRw TR 18 1 A F UW W AR

Prove the lollowing :
cot‘l(.‘/l + sinx + J}:smx] x' ‘e (0' n)

I

,/1 + SN X — J - sinx
OR

Selve for x

2 tan_l (cos x) = tan™ (2 cosec X)

fim @1 g e
cot-] (.Jl + sin X 4-'.\,'1 - sin_x) _X (O n)
[yl +sinx - 1 —-sinx) 2’ "4
AYar
x & fau = fifaa .

2 tan ! (cos x) = tan™! (2 cosec x)

Find the shortest distance between the following two lines :

- i A A A
r =(1+2Mi +(1-7N)j +Ak;

Pool ] -k +p6i-5] «2k)

fim @ Rl $ 9= A o 39 Sk
T=+20f +@-n] +1k;

A A A A A N
Y =21 +] ~k+u(di -5j +2k)
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20.

21.

22.

Form the differential equation of the family of circles touching the
y-axis at origin.

y-3 W qm B | Oy R 9 g0 % §9 F FEd THe §id il |

Solve the following differential equation :

e
X& =Yy x tan x

= sreaa wiieRer & ga St

dy \ y
— — t
X = y-Xxtan (x)

Using properties of determinants, prove the following :
X +y X X

5x + 4y 4x 2% | =x

10x + 8y 8x 3x

TR & ol & W w1, e fag A

X +y X X
5x + 4y 4x 2x | =x
10x + 8y 8x 3X

On a multiple choice examination with three possible answers (out of
which only one 1s correct) for each of the five questions, what is the
probability that a candidate would get four or more correct amswers
just by guessing ?

w -fFEcds Wa § 9w 5w § ol 9T ¥ & dvke sw § (T R
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SECTION C
@Us §

Questions number 23 to 29 carry six marks each.
T97 &g 23 3 29 @ Y% T 3 6 AiF € !

. Using matrices, solve the following system of equations :

X+y+z=6
x+22=17
3x+y+z=12

OR

Obtain the inverse of the following matrix using elementary
operations

3 0 -1
A=)|2 3 0
¢ 4 1

e & v W, fo el fEE @@ AN
X+y+z=6 -
X+2="17
x+y+z=12

ALl

s @hFell & A g0 f e W e W sifee

3 0 -1
A=1|2 3 0
0 4 1
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25.
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Evaluate :

X

x dx

'([ aZcos2 x + bsin

2

M 8 R :
j x dx
). a cos® x + b?sin?

Find the area of the region included between the parabola 4y = 3x°
and the line 3x -2y + 12 = 0.

@ 4y =8x? 9N ¥ 8x -2y + 12=0 ¥ TS §3 & AT WA
T |

Find the equation of the plane determined by the poinls A (3, -1, 2),
B(5, 2, 4 and C(-1, -1, 6). Also find tbe distance of the point
P (6, 5, 9) from the plane.

fogatt A3, -1, 2), B(5,2, 470 C(-1, -1, 6) TU F=fa wiaa &1 witww
6 AR ) g P (6, 5, 9) W T Wmam ¥ g N IW A )

If the sum of the lengths of the hypotenusc and a side of a right-angled
triangle is given, show that the area of the triangle is maximum when

the angle between them is -’-;-

OR

A manufacturer can sell x items at a price of Rs. (5 ~ i) each.

100
The cost price of x items is Rs. (; + 500). Find the number of

items he should sell to earn maximum profit.
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A dealer wishes to purchase a number of fans and sewing machines.
He has only Rs. 5,760 to invest and has a space for at most 20 items.
A fan costs him Rs. 360 and a sewing machine Rs. 240. His expectation
is that he can sell a fan at a profit of Rs. 22 and a sewing machine at
a prefit of Rs. 18. Assuming that he can sell all the items that he can
buy, how should he invest his money in order to maximisc the profif ?
Formulate this as a linear programming problem and solve it

graphically,

S A 39 T8 7w foeg we elen e § ) 3us ww few § fav e
5,760 3. § 701 W & faw afiean 20 T & faU = 2 | T @ 360 .
Y am uE fooE T 240 3w R | W AW e R W U@ S
22% M W 7 & fGAR A9 A 18 F. AW W W9 o | I AR f& 9%
foad s @ldem, 9 dm, | F U FY R R R & [ Aim
W R ? 3 YEs NE SHE & S A% §N O S |

Coloured balls are distributed in three bags as shown in the following
table :

Colour of the ball \
Bag
Black | White | Red
I 9 1 3
11 4 9 1
[II 5 4 3

A bag is selected at random and then two balls are randomly drawn

from the selected bag. They happen {o be white and red. What is the
probability that they eame from hag II' 7
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1 2 1 3
II 4 2 1
. 111 5 4 2
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