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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. ’Q

Use of calculators is not permitted.

gt 7 it & &,

W T F29 yv7 E " F AT & - 9, 7 aU § 1 TUE
FH18 597 & frm & FE FE I ge T qi12 W€

T ¥9% 9K 3% ¥7 797 § F7d @ 7% BT I3F &
A

guvg 37 F I @ U=, 0F 37 I 599 & FavIea
3TOR 3T g !

wf 37 @ § fimey @ 8] B A W% e a4 %A § A o
AF @ 2 ¥ 4 syl fawey & 1 08 @R 9 F @ vl @ g
ey & §

SeipaIat & T F S T@ 8



o

SECTION A
T3 A

Questions number 1 to 10 carry 1 mark each.
T GEN 1 10 7% 9% T 1 HF @ 8

Write the principal value of cos™: (oos 73)

cos™ (cos 762) 3 1= 1H fafEg |

Evaluate :

J' sin /x

J;dx
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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 22+ 4% g faraq |

Evaluate :
1/42

Find the value of y, if
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II'—{)) is a unit vector and (X ~ p). (X + ;):80, then find I;I

MWp @A WL -p).(X +p)=80% @|<]|® ™A
Ia R |

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

T W F feg o fofgr St AR AW ol ® WA @ TR & )
Find the value of p if

{21 +6_] +27k)x(1 +33 +p'1\l)
pﬂﬂﬁmﬂﬁﬁﬂﬂrﬁ
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(21 T 6] +2‘?k)x(1 + 3J +p
Find the value of x from the fullow
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Write the value of the following determinant :

a-b b-c c-a

b-¢ c—a a-b

c—a a-b b~-¢
fs s @ "W fofag .

a—h b-¢ c-a

b-c 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.
77 T 11 G 22 aF ¥ T 3 4 3% § !

I y=3e*+2e", prove that

2
dy_5§3£+6y=0
dx2 dx
e y =3 +2e* 3, A fg Al &
2
Y _sYley -0
dx? dx

Evaluate : Q
- A\

J5—dx- 22 O
ox - O

Evaluate 6\ ¢

J x sin ' x dx Q

TH 3o S

j x sin~! x dx

Let f: N > N bec defined by

B+l n s odd

fln) = for all n e N.

n . .
L= if n 1s even
21

Find whether the function f is bijective.

5



14.

15.

T 5 ¥ ne N & fou
n+l

o Ifg n fm 3
fin) =.
—;—, e n 9 2

ZR ofonfe % G f: N > N2 |
Tq AR fF T v £ EE ar=d (bijective) 2 |

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

OR

If (cos x¥ = (sin y)", find gi. {Q

: . sin?(a +y)
e siny=xsin(a +y) %,ama@mﬁG@ Gna

aroran dyé.

TR (cos x = (sin g 3, @ ¥ T )

The length x of a rectang g@ easing at the rate of § cm/minute

and the width y isi ing at the rate. of 4 cin/minule. When
x=8cmand y = md the rate of change of (a) the perimeter,

(b) the area of the“seclangle.
»

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,
(@) Mo & WRad? | R I T
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N A A
. The scalar product of the vector 1 + j + k with the unit vector along

: 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.

wfesn 2?+4§—5f( G 7~g+23}+8/1\{ & Mha & e & s wikew
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Prove the following :
cot‘l(.\h +sinx + J};smx} B (0' ﬂ}

Jl+snx - fl -sinx| 2 4
OR
Selve for x Q
2 tan_l (cos x) = tan™" (2 cosec X) O\’
fm &1 fag <ifae &;C)
ot ( J1 +sinx + I s m

|yl + sinx - J1 .

o SO
x& fou ga difaw .
COSEC X)

2 tan" (cos )%
Find the shortest ::SEXCe between the following two lines :

- ’ A A A
r =(1+2Mi +(1-7N)j +Ak;
i

= 2}

=2l sk +pstos) +2k).
T @ Wl ¥ 9 g7 o I ik
T =(1+20i +(1—Z.)lj\ +li\c;

A A A A A N
T =2i +j~k+u@i-5) +2k).
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Form the differential equation of the family of circles touching the
y-axis at origin.

y-3 B HE g W WY R 9 T & 39 @ IEed TR @i g |

Solve the following differential equation :

2 e ?
X& =Yy x tan x

ﬁrrammwaitmaiﬁq:

dy oy
= -xt
X y — X tan (x)

N

Using properties of determinants, prove the f@x
X +y X X \

- 3
ox + 4y 4x 2% | =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 ?
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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+2z2=17
3x+y+z=12

OR

Obtain the inverse of the following mat&g elementary
operations 0

IR & A W, o @t 7@ AN :
x+y+z=4b
x'+2z=‘z >
x+y+z=1
Al

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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Evaluate :

X

x dx

2x &+ b2 sin

| .2 ,
oaoos

M 8 R :
f[ x dx
5. a cos® x + b?sin?

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

A dy =5 WM W@ -2+ 12= D%Wmmm

AT | 0\

Find the equation of the plane deteqmngb" the poinls A (3, -1, 2),

B(5, 2, 4 and C(-1, -1, 6). n& the distance of the point
P (8, 5, 9) from the plane.

gt AG,-1,2), B 1, -1, 6) 30 FrefRa wiad & wiEwm
mﬂﬁquﬁgP(ﬁ aa%@ﬁma‘m‘am

If the sum of ¢ % f the hypotenuse and a side of a right-angled
triangle is gl ow 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. (a - W) each.

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. 2 115 expectation
is that he can sell a fan at a profit of Rs. 22 andy& Sewing machine at
a prefit of Rs. 18. Assuming that he can sell mitems that he can
buy, how should he invest his money in o :maximisc the profit 7

T
Formulate this as a linear program problem and solve it
graphically, ®
& =l 79 TE qu foeag v el 31 I T fEw ¥ o Few
5,760 3. £ oW @1 & fau & far @A § | & T 360 T
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Coloured balls a&libutnd 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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