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Note - First 15 minutes are allotted for the candidates to read the guestion paper.
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Instructions :
ij There are in all nine questions in this question paper.
iij All questions are compulsory.
iiij In the beginning of each qﬁe:-;tio;ll,l the number of parts to be attempted are
clearly mentioned.
iv) Marks allotted to the questions aré #hdicated against them.

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

vl Do not waste your time over a question which you cannot solve.
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%) qﬁtﬁmf:ﬁﬂﬁ,f[x]:Sx%EqﬂﬂTﬁﬁ%aaf%
) THl F ITeORH 33 i) WEH 9 AR

iii) Theh! T HTOEH Aq N iv) T Tk 3R T AreDEE |
§) 3R X={a b c}T Y={1,2 3)3N fufafem @ ywr f@mm@ & fa)-
f(b)=3,T f(c)=1, @

) f(X)cY i) «f(X)=Y i) f(X)oy iv) FEE@H
) zIﬁJ'logxdx=xlc>gJHk[x]-yc;?ﬁ

-

i)  k(x)=logx i) k(x)=-logx i) k(x)=-x iv) k(x)==x I
q9) g Hife I 5 sEswa o F g g 1 Iufedd Wes ol Y 9@ 8

) 0 i) 4 iii) 3 iv) 5 1

- A A A
¥) WU GER f(t)=2i+3 j+5¢t2KFh YEUEI ¢ = 2 W
A f}‘ A A
iy 20k i) 10 k> wij 5k iv) 12 k 1
1. Attempt all the parts of the followmg j“‘

Select the correct alternative of each Rqrt and write in your answer-book :
a) If the function f: R — IR is defined as f(x)=3x then f is

i) one-one and onto ii) many-one and onto

iii) one-one but not onto iv) neither one-one nor onto 1

b) If X=1{a b, c}and Y={1, 2, 3} and the mapping f is given by f(a)=2,
f(b)=3, f(c)=1, then

) f(X)cY i) f(X¥ppY i) f(X)SY  iv) Allof these 1
c) If Ilogxdx=xlogx+k(x}+c then

i) k(x)=logx i) k(x)=-logx i) k(x)=-x iv) k(x)=—x* 1
d) The number of arbitrary constants in a general solution of a differential

equation of fifth order is .--t-)

i)y O i) 4 O iii) 3 iv) S 1

QO -
e) At t= 2, the slope of the vectoﬂ'hncnon flt)=21 +3J +562K is
A N
) 20k i) 10 /2\) iiij) 5 k iv) 12 k 1
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&) fag =+t fy sm'lx=151nL1[Jl'le+X2-|‘ |

—3 A, aAOA j
@) dfem a =2i+3j+k % 3fen Gus uwfzm wa £ :

H%Fﬁ - " N A =3 A AOA L ] -
1) M a=3i+4;-3k 31 b==2i-3j+k % amea & fek-Hreand 74

$ifs) 1
H) Ilﬁ{ f:R—> R a9 'R R %9 %Oy f(x}:cnsxﬁmg[x):L%xzﬁmquTﬁﬁ
2 gof A Hifsm !
s) AR R @y % i, A A e s 3 S I
2. Do all the parts of the following :
a) Prove that sin™! x= tan~! [x/V1-x?]. 1
. - Fal M M
b) Find the unit vector along the vector a =21+3 j+k. :
_ . . — -3 A A A
¢) ~ Find the direction-cosines of {fi¢ sum of the vectors a =3i+4 j-3k and
— A AA . O
b=-2i-3j+k. ) 1

d) If the functions f:R—-R a.r‘}d}g:R—;R are defined as f(x)=cosx and
g(x) =3x* respectively then find gof . 1

e) If two dice are thrown together then find the probability of getting the sum
eight. 1

3. fafafiga g gvel 1 g $ifso

%) e fagail A 3l B % foufa wfemsrnn: 4 ek 9 27 457 3 A W Y@ AB

ﬁﬁ?ﬂﬂmﬁﬁ‘ﬂmmi )

@) AR T RWIFR N 8 6 R=1{(4,5),(1,4),(4,6),(7,6),(3,7)), 79

R lor™! m ifu) 2

) ﬁﬁmyzgmﬁﬁﬁﬁﬁﬁﬁﬁlﬁmmﬁmﬁmmi 2

- a9 B=| ¥ 0 | 7§ =1,

R [4 2 0} [ng‘ 1[8} el o
Cc=(A") .B. 2
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3. Do all the parts of the following :
ALAA A A
a) If the position vectors of the gigints A and Bare i +j+k and 2i +5;
respectively, then find the unit \%tor along the straight line AB. 2
b) If the relation R is given by gﬁj
™ -
R={(4,5),(1,4)(4,6),(7,6),(3,7)}, then find R oR™". 2
c) Find the differential equation representing the family of curves y=2mx. 2
0 1/4
d) ”A=l:2 JQE 2] and B=| 0 0 |, then prove that | C| =1,
0 1/2 18
where C=(A') .B. 2
4, frfafaa aft @oei =i ga Ffd
. 0 A A A
%) g (5,2, -4)8 T AT a1 SR 3i+2)-8k b WARR t@1 H A FHHT
"
A =hifara) © 2
@) W H 6 mx 16 m ) AFEE G H TAF FW @ 2x m TG H A B HEH
@ e UF T S A 21 T TR A He bl AU A T HRA 2
q)  afe A 3 B TdA @eAd § @ P(A)=0-3 3R P(B)=0-4 T P(B/A) ¥4
CAIE LY 2
) @WWWWWW%%@AM,Q,Q},B(Q, [, 3)qW
Cc(3,2, 1)%8 2
4. Do all the parts of the following : U
aj Find the vector equation of a straight line passing through the point
T A A
(5, 2, -4 ) and parallel to the vector 3i+2 j-8k. 2
b) Without cover a box is formed by 6 m x 16 m rectangular steel sheet on
cutting the squares of length - m from its each corner. Then find the
maximum volume of the box. 2
c) Let A and B are independent céﬁlts and P(A)=0-3 and P(B)=0-4 ; then
find P(B/A). ) 2
d) Find the area of a triangle whose vertices are A (2,2,2),B(2,1,3) and
C ( 3! 2: 1 ]' . 2
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3'-:} EET‘EF‘F-[ f:N—-;Y, f(x):4x+3 “qﬁtﬂﬁ'ﬂ ?\%,313'7 y:{yeN:y"—4X+3» xe N
% Tore) 2 4 forg i f 7 2 qun £ o wiaeim e oft w5

Aerdty « e s
g 3 i g sw wom Z=-G0x+20y 1 Fad A Fefofga sEaHat ®

2x~-y>-5

3x+y>3

2x-3y<12

xz20,y>0

-1

i q&AWB»“W%aw%aﬁwwﬂu%ﬁmﬁﬁﬁmBl_l =B A
- 5

%) A EE o wn B % oo g B B | av bls|al+|b| T a0 I
N

- e
b=#0, (C 5
O
g) I= | —E— fagHifmd=1L. 5
:r'/fﬁ 1++tan x 12

Do all parts of the following :

a) Let function f:N-Y is defined as f(x)=4x+3 where y={yeN:y=4x+3
for xe N). Prove that f is invertible, also find the inverse of the function f. 5§

b) Find the minimum value of the objective function Z=-50x+20y by

graphical method under the following constraints : 5
2x-yz2-95
3x+y23
2x-3y<12 .
-
x20,yz20 N
c) If A and B are two matrices of or@fe'r n which are invertible, then prove that
- -1 ,-1 N
(AB) l_p A", 5
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d) For the two vectors a and b sprove that | a + b| <lal+] b | when
> -
a#0 and b= 0. 5
n/3 d
€) If I= [ —9%X__  then prove that J=-=%. 5
I. 1++/tan x F"I 12
n/6 [~ 3
6. fmafdfga o wuel o ga hifaw .
%) I wed
flx) = x? sm—— gfe x#0
M x=0
0, xX= U
2 ufonfia 2, fag $ift f6 we@ f o waa o 2l 5

@) UF FR G ¢ = 0 W fag PR o YO Fh fag O W F Tl &l FH G
tﬁmﬁﬂﬁﬁﬂa‘ﬁﬁ,xrﬁaﬁ‘xﬂ?(s—é—)ﬁmméliﬁﬂaﬁ Q T T I

@ g9 1 Hifer sk paen o # dR #1 ght o s Kl -5
M) Y@ ro=i++a(21-] +K) 3 ?:2?+j~2+ﬁ3?—-53‘+22)% o=
Wﬂ‘dﬁﬁﬁﬁﬁ‘{l https://mww.upboardonline.com - 5
g)  afd y=cos™ x &l FWisY b (1- %) :xg j)y( 0. 5

) Hﬁx,y,zﬁ?ﬁﬁamﬁﬁm?ﬁﬁqﬁ

P(XﬂYﬂZ]=P{X].P(%).P(Y%?J. 5

6. Do all the parts of the following :

a) If function fis defined as
flx) = x2sin%, if x#0
0, if x=0

then prove that fis continuous., . 5

b) A car is started to move from a point P at time t = 0 and is stopped at the
point Q. The distance x métre covered by the car in t second is given by

=2 ( 3 -%) Find the time required by the car to reach at the point Q and

also find the distance between P and Q. 5
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o) Find the shortest distance thwg:n the lines r =i+ j+i(2i-) +k) and
;* _ AA A A A ACD
=20+ j—k+pu(3i-5] +2kp3 ’
O 42
d) If Y¥=cos” x then show that {10} ) —5 v ’
dx‘a
e) If X, y, zare three independent cvents, then prove that

P(Xﬂ‘r’ﬂZ)zP[X] . PH’?} . P(YF;—YJ

frafafEd % & 5 v @ 91 7o Hifie -

2 -1

11
%) AR A=[1 2 —3] & %fqzsﬁijaﬁ A3 -6A2 +5A+11] =0 | Faeh FEEA
3 L

2 A" sma difi

@) et adfe e
2x+3y+3z=5
X=-2y+z=-4 0
3x-y-2z=3 )
&1 rrege fafu & &= fifm)

Do any one part of the following :
1 1 1

%)
2

8

a) For matrix Az[ 1 2 —3:| show that A3 -6A2+5A+111 =0 and with the

2 -1 3

help of this find A™"

8

bj Solve the following system of equations by matrix method :

2x+3y+3z=5

x-2y+z=-4

3x-y-2z=3
ﬁ:ﬁaﬁ@ﬁpﬁ@@ﬂgmﬂm

dy _;xiit_l-
%) & I dx 2x+2y+3

@) e Eife  (1+yP)dx=(tan” ly-x)dy.

Do any one part of the following :

dy __x+y+l
a)  Solve: g, 3x+2y+3

_1 _
b) Solve : (1+y2]dx=[tan y-x)dy.

v
{47

https://www.upboardonline.com

[ Turn over



8

frfeifiga 4 4 foredt wes @vg +1 g1 Hifa
. n/2 O
’1+cus4x
%) ﬁﬁlﬂﬁﬁmﬁg de:l.
@) zrf?:f[ xdX @1 %1 m g S

2 cos? x+b?sin? x

Do any one part of the following :

s [T+cos4
a) Prove that I SYCOSTEX 4
5 2

xdx , find the value of I

b) If I=
I 2cus x+b231n2x
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