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T
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Note : First 15 minutes are allotted for the
candidates to read the question

paper.

ii)
1i1)

iv)
v)

vi)

Instructions:

i)
i)
J28746

T RO H el A A

|/t 79 3ifed ¢

TEE U & YRy § W o e
T & o 39 T @UE & i B
TeEl & 3jF I e sifed €
g Y9 § 3R wiee AR
Tk I ST |
Eﬁn@a:raﬁnéizﬂ:ﬂzama=ﬁznm

HIfAT |

There are in all nine questmns in
this question paper-
All questions are mmpulsm'y

{ Turn over

324(XV)

1.

)

iji)

vi)

R=1{(1,2), (2,2), (1,1}, (4,4

s

beginning of each

In the
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.

TEET {1, 2, 3, 4 } ° =y R T
YR GfaiSd # ¢
), (1,3), (3,3), (3, 2}}.

de &9 R

2 [ )

i) Ege au §HHd §, e

TohTH el
i) T T HhHS %, o]
e Tet

e Tl

jv) O T W 1
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@) . flx)= x2 g afraria weH 1. Attempt all the parts :

f:R—-)R%
) TEE HR AWED

a)  The relation R is defined in the set
{1,2, 3,4} as follows :

R={(1,2),(2,2),(1,1), (4,4), (1,3), (3,3), (3, 2)}-

ii)
iii) Qﬁ ](\d-;-(j‘ TSI Eodl ' This relation R is
i 3 3 T R A gl STTaTE | i)  reflexive and symmetric, but
1 not transitive
: = A & . . .
T EEEd _[511131’ dx &1 Al @ ii)  reflexive and transitive, but
i) 1 oc3x4c not symmetric
3
) L. mj symmetric and transitive, but
i) —=SinJx +C
K not reflexive
1 :
- =cos3x+c¢ . :
111} 3 v}  an equivalence relation. 1
iv) —-cos3x+c. . :
o b)  The function f: R - R, de ,
T)  HIEHA TR0 4 , defined by
2 N
2 { du'\ . o flx)=x",is
238 z +3e” %} +9y° = x" W
dx \ dX i) one-one and onto
e & y
P . § 2 1) many-one and onto
i) 3 iv) 4. e iiij one-one, but not onto
A A A A A A AOMOA 4
) i.jxk)+jlkx1)+k.(i%]) Ll iv) neither one-one nor onto. 1
)y o i) 1
i) 2 ) 3. 1
[ Tharn oVer J28746

J28746
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¢) The value of the integral

Isin 3xdx 1s

1

1) 7 €0s 3x+c¢
“11) lsin3x+c
3
1i) Al0053x+ c
3
iv)] —cos3x+c. 1
d) The degree of the differential
equation
2x-d—zy- + SEX(%JQ +9y° =x is
dx2 ldx _
i) 1 ) 2
i) 3 v) 4. 1
e}  The value of
FA AN I FATE oY M I MM
i(jxk)+j(kxi)+k.(ix]) is
i) 0 i) 1
i) 2 wv) 3. 1

%) g Fwe fF ool f:X->Y #R
g:¥Y->2 Qaﬁ‘é,ﬁ}gof:X4zqﬂ
THe T | 1

324(XD) 6

g) cos_l(- %J 1 & T F1d HINT |

.T[)

)

<)

1
fTEry fF w9 f(x)=|x|, x =0 W~
H|ad &1 1
TF 9 F 5 orer @1 3 FweA 1§ TH
T g 90t @ Feel S g

el T} 1T & el B9 S WIEeRar
T Fifew | 1
xﬁmymﬁﬁt{?ﬁ?

o 3+l 2[5 8]

2.  Attempt all the parts :

a)

bj

J28746

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

cosﬁl(— %) . 1

Show that the function f(x)=|x|
{s continuous at x = 0. 1



-? 324(XD)

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.

e) Determine xand y if

oS ol e

Rt Tt wuel @ g H :
®) A fl=8x° H gly=x"7, @
gof T fog I I 2

@) fag sifau fF gt £ 3R Fa @
gead & E dR F o @ g 2

M) WS Rl a a1 b H fad W
FH P y=ae X +be > &
frefa o aTel STasd QST F1d

HITTY | 2
H) x,yﬁzﬂﬁa%ﬁﬁ*wm
HIfAT | 2

J28746 [ Tvirn over

324(XD) 8

3.

Attempt all the parts :

a)  If f(x)=8x" and g(x)=x"3, 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

Yy = ae’* 4 pe~2x by eliminating the

arbitrary constants a and b. 2
d) Find the direction-cosines of X, Yy

and z-axes. 2
i:'-lT-:!iETi gd T4 guel eht B ﬁ'ﬁ?ﬂq :

3’_) ﬁ@aﬂﬁq%mb:a+2b§m
qﬁmﬁa%mﬁﬂ * PxR3 R
% fafmg 72 € 5

@) WY a=27+3j+2k = whw

g=?+23+£?¢ﬂ&}qﬁﬁmﬁq: 5
M AR y=sin"!x, a fag i i
d’y _ dy

dx2=:~:dx. 2

(1-x?)

7)) sRu e 9% A(a b +c),

B(b,c+a)T C(c a+b)W@T|
>
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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 A M
a=2i+3j+2k on  the vector

> A A A
b=i+2j+k. 2
¢) If y=sin~'x, prove that
2 d%y dy
(- x}dXE dx 2

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

frftan 6.9 fedl Wi @ @ e

HITT

F) AR R AR Adldgs dEmen @
™ @ @ fag st e
fix)=x*+4 I UR9E  ®ol
f:R" > (4,0) SFchAUIE & T £
SR 7 (4,00) > R* Pt & -

fHy)=Jy-4. 5

324(XD) 1V
g) g B @

. ']-] _l_l -ll=

| tan j?--i-tan 5+tan 3

M) fag St fE

y+z x Yy

Z+XxX zZ X

xX+y Yy 2

£

=(x+y+z][x—-2}2. 5

g)  3Feeel GHE!
(x2 — y?)dx + 2xydy = 0 Fl &
- it 5
T) am 2P ey?P=2FEg(1,1)W

STTTeT &7 WHIHTYT T iU | 5
g) wHI: 3, 4, 5 URHW % A akw
- ==

a, b, c WHER & & 779 9 7w
9 7 e F MRS & oEed g, dl

- = -

a+ b+ ¢ T GRATT AT R 5
5. Attempt any five parts of the following :

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 :

Fy)=Jy-4 5

J28746
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b)  Prove that
-4l 11 11l_m 5
tan 2vivtczrtn 5+tan g~ 3
c) Prove that
y+z x Yy ,
z+x z xl=(x+y+z)(x-2)". 5
X+y Yy 2

d) Solve the differential equation
(x? - y?)dx +2xydy =0. 5

¢)  Find the equation of the normal o
the curve x*/° + ygf‘?’ =2 at the
point ( 1, 1). S

- = —

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

frafefeg § § feel dre @vel &I &

HI :

%)

= A=[ cos0 sinﬁ]r{-_ﬁﬁq;g

—sin® cos0

A n | cosn® sinnd
s A *[—sinne cosn@]’

Eﬁncw B L 5

6.

324(XD) 12

g) heH f(x}éxs—sz—Sx % fom

)

g)

FAA [ 1, 4 | § 9TF OF TR A
Faya iy | | 5
39 fag & Feww 7@ wihw sk
faga A(3,4,1) 3R B(5,1,6)
ﬁﬁ'ﬁﬁmﬁi@x‘y-waﬁ

Fredr € . 5

SFH THHTOT

ydx —(x +2y?)dy = 0 F & HIVT |
5

@: faah 3B S &1 Sheet 2 & fag
(heads) 31 H MASRA ML 2 5
fag wifve fv & i ™ 99 & s
et A B ool i &we. sAiuehad
g & 5

Attempt any five parts of the following :

a)

—| cosB sin®
It A [— sin® cosﬁ]’ prove that

n_ cosnb .SinnEi'
A [—-sinnﬂ cosne]’Whem'

nelN. 5
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b) Verify mean value theorem 'flor
the function fl(x)= x> -5x% - 3x

in the interval [ 1,4]. 5

¢) - Find the coordinates of the point
where the line joining the points
A(3,4,1)and B(5, 1,6 cuts
xy-plane. 5

d Solve the differential equation

ydx—[x+.‘2y2]dy=0. 5

e) 6 coins are tossed. What is the
probability that only two of them
show heads ? 5

fyj  Prove ‘that _among all the

rectangles inscribed in a circle the

area of square is maximum. 5
Frfofed I @ Rl T @Ue i g IV
)
F) eF |-3 0 —g1mmﬂﬁm
2 8 J
8

Eai L)

324(XD) 14
®) e faw g fAetfendd ikl
FrtEOT-Feg &t gel ST

2x-3y+5z=11,
3x+2y-4dz=-5,

x+y—-2z=-3. 8
7. Attempt any one part of the following :
a) Find the inverse  of the
1 3 -2
matrix |[-3 0 =35]. 8
2 5 0

b} Solve by matrix method the
following system of linear
equations :
2x=3y+5z=11,

3x+2y-4z=-5,
x+y=-2z=-3. 3
g. fr=feias & @ Tl we =vs =i &1 B -
?‘ﬂ_) ?Iﬂca Eiﬁ'l-:- %ﬁ '
T xdx _ 2 o
G a? cos? x + b%sin? x 2ab’
E) T Wrﬁr ﬁ aéﬁ x2+y2 232,.%@1‘
y=x @ xa9 ¥ &85 & e
31 ST | 8
J28746
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b t . r
V Attempt aAny one part of the following -

a)

b)

Prove that
f xdx . s '
8

o a°tos? x + b2 sin? x 2ab’
Find the area of the region in the
first quadrant enclosed by the
circle x*+y? =32, the line Yy=x
and the x-axis. 8

9. ﬁmﬂ%{f@aﬁﬁ?ﬂﬂw@ﬂ%ﬁﬁ%ﬁﬁﬁt

)

lJ28746

x+2y 210

3x+4y <24

x20,y=20.

% FA Z = 200x + 500y FT FAaH
HH T ST 8
?={?+ 2:;+3!2]+l{?—3j+ 25?3]'
3R

?:(4?+ 5}+6£}+ u{2li\+3}\'+ﬁ}

% dig @i A g0 @ HE 8

[ Tvirm over

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. &
b)  Find the shortest distance between
the lines
- A :'\ A M A I
r=(i+2j+3k)+nr(i-3j+2k)
and
g Yo A A A A
r=(4i+5j+6k)+pn(2i+3j+k).
324(XD)-1,25,000
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