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General Instructions :
& All questions are compulsory.
5 The question paper consists of 29 questions divided into three sections

A, B and C. Section A comprises of 10 questions of one mark each,
Section B comprises of 12 questions of four marks each and Section C
comprises of 7 questions cf six marks each.

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

4. There is no overall choice, However, internal choice has been provided
in 4 questions af four marks each and 2 questions of six marks each.
You have to attempt only one of the alternatives in all such questions.

3, Use of caleulators is not permitted.
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Section A
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Evaluate : atib ctid
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i AkE valie s AR Al Uil
Find the value of x and y 1l : 0. & |_1 5=l 8

s, 1 3 1
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If £ (x)=x+ 7 and g(x) =x — 7, xR, find (fog) (7)
afg f(x) = x + 7 U1 g(x) = x — 7, xR, T (fog) (7) T T
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Ewvaluate @ sin {——sm '[——J
3 2
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Fwvaluate : J- — iy
1+ %7

2
HI- 30 ?mprﬁﬂ‘u“ ; J.—\ = dx
[+ %7

Find the co-factor of ¢, in the following :

2 =3 8
6 0] 4
I E=7
Fe 7 a, ®1 geEs 31 Hifeg
S oA
6 0 4
\ [ i ey
—> N Wy LA, =LA i M

For what value of A are the vectors a=2i+Aj+k and bh=i-2 j+3k
perpendicular to each other 7

A

—¥ Fa AT > A i
A TR0 AW & e gy a=2i+0 j+k T ARm b=i—2 j+3k TER
A & ¢
. M A i - o My o
FFind the angle between the vectors a=7— j+ kand b=i+ j—k

pre e R SO 1

e I A 33
afewl a=i— j+k QAT b=i+ j—k o ST BT G BT

tad




- ' - . Ris e 2 5
9. Find a unit vector in the direction of a=3/-2 j+ 6k

—r a8 y FL
qfew a=3i-2j+6k % A v " wlew @ FHifm

10. I:va]ume:d“] o

dx

i R

1]

dx

T
I+x=

Section B
ou=s d

11.  Solve the following differential equation :

5" ({]J }
(R 0 ol e o P B T H LY
{ﬁ' 4
F 3Tereret WHIERIOT =Rt BT hilaie :
ﬂ.’.vl ;
COSX 7 W= ENs
dx

12.  Solve the following differential equation :
(= de+2xpdy=20
given that y= | whenx= 1
OR
Solve the following differential equation :

dy _ x(2y—x)

=—1 _—Z fy=1whenx=1
ae  x2y4+xy '
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1 sterhet Wl & e RIS
(%' — _].-'2_} ax -2 xy dy = ()

FmefEsmr= 12 p=

AT
Et= e THISRT ) 7 Shife
ay  x(Zy=x)
—= = H& y =139 y=]
dx  x(2y+x) i :

Find the shortest distance hetween the tollowing lines :

X=3  y=5 =27 x+1 3l 2]
= = — and =——=—
1 -2 | 7 -6 1
Or
Find the point on the line %-%z y;l —E a distance 342 from the
point (1, 2. 3)
Pt et % e = o 3 A
x—3: u—5:,-?l = x+1 = }»+I=:J-l
| = | e |
3T

A pair of dice is thrown 4 times, 1f getting a doublet is considered a success.
find the probability distribution of number of successes,
mﬁmmwaﬂaﬂﬁmﬂmrﬁﬁwﬁmwﬁmmw
HHET T8, @t Hherrs o HE1 1 Wil wew i i

Ln
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15. If a=i+j+hk and = j—k, [ind a vector ¢such that gx ¢ = b and

— —
a.c=3
OR
I ‘—}‘ — ‘—;[
Ifa+hb+ec=0andlal=3,156]=35and [¢|=7, show that the angle between

¢ and A is 60°,

Al A —+ A A i e A
AG =it j+k I b= j—f, MURN ¢ THHRFCAR e =p 0
= —3
=3

erET
e a+ b+ =039 lal=3
& = T FT 60° = B

—¥

h

=N, —% —¥
=5 g1 ‘C‘z 7. @l =9iiEe &R @ |91 b

A

3.2 :ﬂ
16. LetA= |4 1 3| Express A as sum of two matrices such that one is
0 6 7|
symmetric and the other is skew symmetric.
OR
lEiE2ie 2
IfA=12 1 2| verify that A>—4A—51=0
s o)
i s
O A= |4 1 3| A U 1 el % A ok B A ferfee e o
I L

quiid ATee U1 guu {59 T T=E & |
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T

afe A = ¥, 1 "oy i iR A2 — 4A — 51 =0

2 R R
b, = D
|t o T

For what value of & is the [ollowing function continuous at x = 2 7

x4+l 1 x<
fy=g s =
A —is N D

keh fope A9 % T e BeH x =2 W Had 8 7

e 40 R o =2 7

o R R
3x=l. & lxs7

Find the equation of tangent to the curve x = sin 3¢, v = cos 2¢, at [ = w/4.

T © = sin 3¢, y — cos 2t & g (= n/4 T el LT S HEER I i |

(i) 1s the binary operation *, defined on set N, given by a*h = %h' for all

a, b eN, commutative ?
(ii) Is the above binary operation * associative 7 I
(i) o Tamentt wfeman =, S ag=e N W afeniya & 9 et o, b e N ¥ fag

ath = ﬁ;rh BN Uew ©, #H Efmhwd 2 7

(il) @ 3w fEena @i * aeesr &7
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. Solve for x ;

s
tan 1(2x) + tan~! (3x) = 7
: T
tan '(2x) + tan”! (3x) = 7
n
rianx
21. Evaluyate : j RS = ix

0 SeCXtosec x

1

xtanx
1 i s 1 L J‘ —_—

BEC X COSEC X

I g
22.  Ify=x*+1 —Ia'g[ll+\/l -l-uq-]._ find %

X A
» = 1 =
afg y = \-'J:‘-l-l—lng[l_-k 1+~—-2—J, @"WWI
x X cfx
Section C
=IS H

23.  Using properties of determinants, prove the following :

I a =h? 2ab —2h
2ah | —a®+b? 2a = (1 +a*+ by
2b -2a 1=g?=h?
grfiet % ot 1w e B R iR
g —42 2ab =2h
2ah 1—a? + b2 2a = (1 + %+ B2)?

25 . 1=—a2=h%

65/1/2 8




24,

25.

26.

27

65/1/2

it .

) xXEinx

Evaluate - j-——?
o 1+ cos” x

= j uln?

l+ms X

Using integration, find the area of the region enclosed between the circles
¥yt =dand (x -2 +12 =4

gt x2 + 12 = 4 q7 (x -2+ =4 & diE BR &9 W e, omme
T W, FIE i

An insurance company insured 2000 scooter drivers, 4000 car drivers and
6000 truck drivers, The probability of an accident involving a scooter, a car
and a truck are 0,01, 0,03 and 0.15 respectively. One of the insured persons
meets with an aceident. What is the probability that he is a scooter driver.

T ST T 2000 S HIREH, 4000 FHR =EH €T 6000 2 S F
<11 Al | ek T, AT 25 % eI BN o WRERATE S 0,01,
0.03 o1 0.15 & | sitrepa =ufral (=nerhl) @ @ we gefemmg 1 siren 2| 39
Sfeh o Thet JTelh B sl uTfseT w2 7

Find the equation of the plane passing through the peint (-1, -1, 2) and
perpendicular to each of the following planes :

2x+3y—3z=2and Sx—4y+z=6
OR
Find the equation of the plane passing through the points (3, 4, 1) and (0, 1, 0)

Aipatllel toths Line D e R o
and parallel to the line 5 - 5
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0 T ST R i R s B R (-1, 1, 2) 8 SR S | e
B P e e o s g e A e 2 s A
Px +3p —3z. =2 TUT 3x -

arerE
o e % w3 e s st (3,4, 1) 3R (0, 1, 0) § EER ST

dy +z==6

. +3 r—3
B AT W Fi ey

z=2
= T
- - : = 2l

A factory owner purchases two types of machines, A and B for his factory.
The requirements and the limitations for the machines are as follows :

Machine Area occupied | Labour force | Daily output (in units)
A 1000 m? 12 men 60
B 1200 m* 8 men 40 l

He has maximum area of 9000 m? available. and 72 skilled labourers who

can operate both the machines. How many machines of each type should he

buy to maximise the daily output ?

ueh el ATfeteR A 3 B 2 T A el e el % R e A Rl
et i eEvEmard g dimnd FeEd ©

Tt SELTCMEGE] AEEalcH affes zeaes
T T g CIErEET (Zepré HE)
A 1000 =7 Ht 12 =i 60
B 1200 =i = § =IME 40

) miforeR 6 WTE SAfRERGH 9000 Y i & T 72 Tl Al 30E 8 Sl
ﬁmﬁmﬂ%wwﬁ%nzﬁmwﬁw*mﬁmﬂﬁ@ﬂﬁr
erif Fored T orfrean SerEd Y T TR 7
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Show that the rectangle of maximum area that can be inscribed in a circle is a
square.

OR

Show that the height of the eylinder of maximum volume that can be inscribed
in a cone of height 4 is 31 h.

HYHT
R, Fifira o forelt 31 et Sird 1%, 3 o i s =t R
el SHTe % h & |



