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Instructions:
i)  There are in all nine questlons in

this question paper.
iij) =~ All questions are COmPUISUFY
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iji)

vi)

2
In the Dbeginning of each
question, the number of parts
to be attempted are Cclearly
mentioned.

Marks allotted to the questions
are indicated against them.

Start solving from the first
question and proceed to solve till
the last one.

Do not waste your time over a
question you cannot solve.

%) g {1, 2,3, 4} H ¥=Y R 9
Wﬂﬁﬂﬁﬁ%
R=1{(1,2), (2,2), (1,1), (4,4), (1,3), (3,3), (3, 2)).
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o 1. Attempt all the parts :
@) . f(x)=x? ER IRHES FAT

T a) The relation R is defined in the set
f:R— R ;
3 : 1, 2, 3, 4} as follows :
) THE AR SRS ! }
i) T 3T TSR R={(1,2),(2,2), (1,1), (4,4), (1,3), (3,3), (3, 2)}.
ii -
i 3 .' i\d'a"(j, TS el _ | This relation R 1s
rj_'ﬂ/q 3t T HR A B HTBEH | i) reflexive and symmetric, but
1 not transitive
M EHEEA 511131@% A2 ii)  reflexive and transitive, but
. not symmetri
1) —LD‘&@ 1 : Y He
? ' 1)  symmetric and transitive, but
i) 73R8 not reflexive
i) 75 cos3x+C iv)  an equivalence relation. 1
< i
iv) - ‘3‘3:‘53*" ¢ b)  The function f: R — R, defined by
7)  aEEe FEE
Py o Y 0 - ¢ =
2x 2 Y 4 3¢ -——} +9y” = x & ,
dx? \ Ax 1) one-one and onto
RIS - i)  many-one and onto
' 1 11)
')ilii] 3 iv) 4. I iiij  one-one, but not onto
A ;
5 i (;xﬁh; (kx 1]+ K. '[U J] FAAE iv) neither one-one nor onto. 1
i) 0 i 1
: : 1
Cqn) 2 iv) 3.
[ Turn over Jo8746
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¢) The value of the integral

Isin 3xdx 1s

1

i) 3 €0s 3x + c
“11) lsinS)c: +c
3
i) - lr:t:;usfﬁx +c
3 Q
iv)] —cos3x J{Z,%Q\ 1
d) The degre\%@of the differential
equation @Q
2
2xf£+ 3e (dy} + 9y3 =x%is
daxc? dx :
i) 1 i) 2
i) 3 ) 4. 1
e) The value of
T(0xk)+ g ex ) k(D) i
i) 0 i) 1
i) 2 w) 3. 1
frefetEa T @vel &1 gat Fif -

) Fﬂ@ﬁ%ﬂﬁ'ﬂﬁ' f:X->Y HR
g:¥Y—=>2 m%,?ﬁgof:)f—*zqﬂ
T 3| 1
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@) cos'l[-— %] F1 T T FIE FIAT

.11')

)

1
@Ry o oo f(x)=| x|, x =0 W'
gad &1 http://www.upboardonline.com 1
T 98t T 5 @t o 3 el 1S & | T
T ugesar g0 Freet Sl ¥

ehTett Tt g W ieil g s WTEeRdT
AT Hifew | 1
xﬁmymﬁﬁf@(?ﬁ?

4o Sy o)-[F 8]

2.  Attempt all the parts :

a)

bj

178746
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Prove that if f:X—->Y and
g:Y—>Z are one-one, then

- gof: X — Zis also one-one. 1

Find the principal value of

COSFIK— %) . 1

Show that the function f(x)=|x|
is continuous at x = 0. 1
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d}

There are 5 red and 3 black balls

in a bag. A ball is taken out of the

Find the
ut

1

bag at random.
probability that the ball taken o

is black.

Determine x and y if

ofs [ 9= 8 o

s ﬁqﬁﬁmqﬁmwﬁ3$§?ﬁﬁm:
V)

)

@)

)

o)

J28746

o ) =eR R gg=x3, @
&Q

gof T fog T HIL 2

fag #ifau e e £ 3R F 3t @ad

gead &, B at AR F ol w@ca g 2

@S R q a1 b F oo Fh

FH P y=ae ™ +be ¥ E2
et o1 alell Jigde QT g

FHIAT | 2
x, y ¥R e w Re-wead w@
HIT | 2
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3.

Attempt all the parts :

a) If f(x)=8x® and g(x)=x3 | find
gof'and fog. 2
b) _ Prove that if E and F are two
independent events, then E and F’
are also independent. : 2
C) Find the differential equation
representing the family of curves
Y =ae® + pe~2* by eliminating the
arbitrary constants a and b. 2
d) Find the direction-cosines of X, y
and z-axes. 2
Ffeiaa weft @oet #t 7o Fifo
%) g sTid aeb=a+2p g
TR fgemart dfmar «: Rx R - R
o fafma =6 € 2
@) gikwr ;=2?+33+2E WY
—> A A A ’
b=i+2j+k W UY I Hifsw) 2
M IR y=sin! x, a fag Fifaw 5
[1-x2]d2y=xdy. )
dx? dx
¥) WRefFEEgA(a b+e),
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'Attempt all the parts :
a)  Prove that the binary operation
+: Rx R - R defined by

a*b=a+2b is not commutative.
2

b) Find the projection of the vector

> A o M
a=2?+3j+2k on' the vector

2> A A A
b=1i+2]+k. 2
¢) Ify=sinlx, p@e that
a2y &
d
(1- x2 2

d) Show tl’% the'points A (a, b + ¢},
B(b c+a)and C(c, a+ b) are
collinear. 2

frfefad 4. @ fel dfe @vel @ g

FHITT

®) A R YAICHER aAndias Sl H
T @ @ fog sfmw fw
flx)=x*+4 3FX1 URuSE  ®oH
fiR" - (4,0) HaFHUIE & T f I
et £ :(4,00) > R* Frctaw &

fHy)=Jy-4. 5

@) fug g &
11 11 -11 _

- 1
tan —2-+tan €+tan 8-

Hia

| 1) fag St fF

y+z x Y
zZ+x zZ X
xX+y Yy 2

g)  3feehel WHIEIUI
(x? - y?)dx +2xydy =0 I &
hiToTd | 5
T) @ 2Pyl o2FET(1,1)W
RIS &7 WUV T iU | 5
¥) WA 3, 4, 5 U & dF wikw
-+ =+ '

a, b, c ﬁwgfﬂ?sﬂq‘{?gﬂ{m
9y g1 el & MRS & e g, dl

- = =

a+ b+ ¢ T GRATI AT SR | 5
Attempt any five parts of the following :

=(x+y+z][x—2}2. S

a) If R* is the set of non-negative
real numbers, prove that the

function f:R" —(4,») defined by
f[x}=x2 +4 is invertible and the
inverse of f, f :(4®)>R", is
as follows :

Fliy)=Jy-4. S
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b)  Prove that
- 11 _ = e
tan’l%+tanlé+tan IE'Z' S
c) Prove that
y+z x Yy .
Z+x z xl=(x+y+2z)(x-2)".9
X+y Yy 2

d) Solve the differential equation
(xz—y?]dx+2xy(§\=0. 5

e) Find the cquat@%of the normal 1o
the curve xT° + ygﬁ’ =2 at the
point ( %@X\ﬁ 5

— = —

f) Three vectors a, b, c of
magnitudes-3, 4, 5 respectively are
such that each of them s
perpendicular to the sum of the
rest two. Find the magnitude of
- =2 = _
at+b+c. S

frafafes § @ el dre @vel @ Ed

ST :

&)
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- A=[ cos® sinﬁ]”-_ﬁﬁq;g

—sin® cos0

cosnB sinnb
HIfog fob A" =[_ sinn® cosn(—}]’

?ﬁ) W f(x}éxs—ng—Sx % fom

)

g)

FAUA [ 1, 4 | § TTF OH THI R
TeIe ehifeg | | 5
39 fag & fRwie W wiEw sEf
fagatt A (3,4, 1) 3R B(5,1,6)
ﬁﬁwﬁmﬁ}f@xy—mﬁaﬁ

FrEr & | 5

Aol GHIHTOT

ydx - (x +2y?)dy = 0 &l & ST
5

%: fah B™ 0 &1 ool 2 & fag
(heads) 3H & WAHAT F1 & 2 5
fag ®ifvT o6 o 78 T 99 & e
Tt AEEt T Hr SEwe. Sy
g & 5

Attempt any five parts of the following :
a) If A=[ cosf sin{)], prove that

-sin® cos6

n_| cosn® sinn®
A [*sinne cosn o , where -

nelN. 5
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b)

d)

13 '324(XD)

Verify mean value theorem for

the function f(x)=x®~-5x”-3x

in the interval [ 1, 4]. 5

' Find the coordinates of the point

where the line joining the points
A(3,4,l]and%{5, 1, 6 ) cuts
xy-plane S\\Q S
. S |
Solve th(’Q\Q ifferential equation
ydx-[ﬁ.‘zyg]dy=0. S
6 coins. are-tossed. What is the
probability that only two of them
show heads ? S5
Prove that _among all the
rectangles inscribed in a circle the

area of square is maximum. 5

Frafofad o @ o T@ @Ug i g i

- ®)

TG ﬁ:;?l-.g—?WﬂﬁﬁﬂaTﬁ
2 4 J

Pl
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[0 4]

@)mﬁﬁxﬁﬁﬂ%ﬁgﬁzigi

gl & gt I
2x-3y+5z=11,
3x+2y-4z=-5,

x+y—-2z=-3. 8
Attempt any one part of the following
a) Find the mverse of the
1 3 -2
maotrix |:— 3 0 - 5:1. 8
2 5 0
b) Solve by matrix method the
following system of linecar
equations :
2x=-3y+5z=11,
Ix+2y -4z =-5,
+y=2z=-3. 3
fraefes § 8 & {’}T‘{\Wmﬁmﬁﬁq
&) 6g ®ihve &
i xdx B 7’ 8
2, 2ab’

% a’cos? x+b?sin
@) vHd TgEi d g9 kP +y’ =32,
y = x @& x3g ¥ a5 # we
1 Bl | 8
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V Altempt any one part of the following -
a) Prove that
¢ xdx . n2 '
= 8

0 a’tos? x + b’sin®x 2ab’
b)  Find the area of the region in the
first quadrant enclosed by the

circle x*+y? =32, the line y=x
and the x-axis. 8

9. ﬁm%ﬁaatrﬁw&@\@wﬂmm

&) Hﬁ%ﬁi@ﬁ@%ﬁ

x+2y€§l{)

3x+4y <24

x20, y=20.

& F=Id Z = 200x + 500y F1 =Z7aH

T d iU | 8
@) @A
F=(142]+3Kk)+a(i-37+2k)
3R
F=(41+5]+6k)+u(2i+3]+k)
% a9 F gAaH g3 T R 8

16

9. Attempt any one part of the following :

a) Find the minimum value of
Z =200x+500y subject to the

following constraints :
x+2y 210

3x+4y <24
x20,y=20.

8

b)  Find the shortest distance between

the lines

— n .r'\ At s M Fa
r =[z+2;+3k]+l{i—3j+2k]

and

-3
¥

324(XD)-1,25,000
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=(4T+5]+6k)+p(2143]+K).
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