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Note: First 15 minutes are allotted for the candidates to.read the question
paper.
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Instructions :
i)} There are in all nine questions in this question paper.
ii) All questions are compulsory.

In the beginning of each question, the number of parts to be
attempted are clearly mentioned.
Marks allotted to the questions are indicated against them.

Sta_i-t solving from the first question and proceed to solve till the
last one.

vi) Do not waste your time over a question which you cannot solve.
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®) I o wEaT & aywy Q° W UE vy R e yeR aftufyg 2

aRbﬂﬁa=%

99 Q" W I8 ¥=Y R
i)  Eged 2, fag gufia stk g T 2
ii) wufa 2, e W 3l w2
i) S 2, fohg Wqea it Tl 78 2
iv) g AR G 2, g gnfia 9 2
@) wadfefsA=(1,23), B=(4,56, 70
f={(1,4),(2,5),(3,6)} A% BT T hcH ¢, a9 f 8

i) THH i) sresew
ili) Tl T iv). T 8§ P13 TE 1
m 3R |a|=V3, Ji@g W g b=y6, @ afewl a 3 b F dw =
o 2 &&\ -
i) EQ\Q% i
& )
i) 2 v 2 :

) Isingxdiﬁrqﬁ‘g

X sin2x y X, sin2x
1) 27" a 11) ) + y)
X _cos2x . X , cos2x
ili)  5-"3 iv) st 4 1

2 2
%) Wm(ﬂ} +x3[-g%] +8y=10gexﬁ5lﬁﬁ%

iii) 5 v) 6 1
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1. Attempt all the parts of the following :

Select the correct alternative of each part and write in your answer-book :

a)

b)

11000/1108

A relation R is defined on the set Q° of non-zero rational numbers
as follows :

aRbﬁa:%
Then on Q° this relation R is
i) reflexive, but not symmetric and transitive
1i) symmetric, but not reflexive and transitive

iii) transitive, but not reflexive and symmetric

iv) reflexive and transitive, but not symmetric 1
Suppose that A={1,2,3},B={4,5,6,7} and
f=1{(1,4),(2,5), (3, 6)} be a function from Ato Bthen fis

1) one-one ii) onto

iii) not one-one iv) none of these 1

-If |;[=J§, |g|:2 and ;-_E;=f6_, then the angle between the

b
&

—
vectors a and

i LR i) =
LY \Qf§ )2
QQ iv) on 1
111) 5
The value of Isin2 xdx is
: x ./ sin2x ... X sin2x
i} 5 3 i) 2 + 2
x c€os2x . X , cos2x
iii) 57 2z iv) 5 + a 1
“The order of the differential equation
2 2
d’y ), oy :
(4] (28] o
1) ii) 3
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2. Pafafes o avsi @ z= $Hifv
F) cor'[——l-]aﬂg@ammﬁﬁﬂl !

v3
d%y _(dy)’
Q) ﬂﬁey{x—!-l]:l,?ﬂasﬁgq%ﬂ_y_:(_y), I
dx? \dx
2
T f@ e Y1ty !
dx 14 x?
- -1
W) x%ang A X) oo ARy 1
1+ x?
%) < T g A Ik BU E T P[A]:%, P(B):% 3k P(AnB):é;
@ P (A8l 3R B-E) # 3 iy 1
2. Do all the parts of the following :
a) Find the principal value of cot™ [— l]
7 1
2 2
b) Ifey(x+1]=1,sh0wthat-£"-= dy : ]
dx? dx :
dy 1+y2
c) Solve : = =—~~__
dx 1+x30 !
§

d) Integrate %&Qﬂ with respect to x. 1
ST+ x

Q
e) The gi@ events A and B are such that P(A):l, p{B]=l and

4 2
P(AnB_l=%;then find P(A-not and B-not). 1
3. faafafiga s @vel =) ga i
1 3 y 0 5 6
®) T y ¥ A AR 2[0 x]+[1 2]2[1 8], )
@) ﬂﬁx={x(9—sinﬁl,y=a[1+cosﬂ},?ﬁg——ﬁm?ﬁﬁm 2
. - 1
™ Je (tanl“nx?]dxmmwwl 2

g) uﬁﬁﬁaﬁA,B,CﬁD%%i?m:(1,2,3],(4.5'?},
(-4,3,-6)3M (2,9, 2)8 @3 AB 3k cp % dta = 0 i
Fifou) 2
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Do all the parts of the following :

a) Find x and yif 2[(1) ?c]"'[!f g]:[? g] 2

b)  If x=qa(0-si - \ dy 9

) x=a(0-sin0), y=a(l+cos0), find i

c) Find the value of Ie"‘[tan']x+ lz]dx. 2
1+x

d)

If the coordinates of the points A, B, C and D are ( 1, 2, 3 ),

(4,5,7),(-4,3,-6)and (2, 9, 2) respectively, then find the

angle between the lines AB and CD. 2
Frafafea ot @vsl & 7= fifvw
%) foe Hifwe B wge (1, 2,3 8( 1, 2) @ (2, 1) F Iiee Q3 T
qodal graedt Y gEm 2 R 2
W) s §E hiee T flx)= x? -4x+ 6/ B USH Bed f () €A 2,
(i) STHAE 21 ’ 2
) Waﬁwm—y]j—i—=x+2yﬁsﬂaﬁﬁm 2
) @mﬁﬁw@lWlWﬁﬂmmmmWMW

mﬂzs@@mmﬂmﬁ% ,

Do all the parts of the following :

a) Prove that the number of equivalence relations in the set {1,2,3)
including ( 1, 2) and (2, 1) is 2. 2

b) Find the intervals in which the function f given by
flx) = x2 - 4x + 6 is (i) increasing, (ii) decreasing. 2

: - : dy

o) golve the differential equation (x — y]?:l_f =x+2y. 2
d) A die was thrown tWice. Let us represent the event ‘obtaining an
odd number on the first throw’ by A and the event ‘obtaining an

odd number on the second throw’ by B. Test the independency of

the events A and B. ' 2
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fafefigd asft @uel =) &a Hifsre -
a’ be ac+c?

%) fagflufs [a?2+ab b2 ac |=4a?b’c?.

ab b +bc 2

q) %aéﬁmﬁﬂﬁﬁfuﬁqxhrﬂwnmm%éﬁmamﬁﬁh?ﬁ%|5

M) AR —1<x<l ¥ R x/Trg+y/irr=0 & @ fg A fe
dy _7_ 1 s
dx  (1+x)?

g) Y@t ;= (e e R)en(io k) o7 =(21- - R)+u(2i+j+2k)
& &) =Ian gt 71 i 5

g) & i E+ycotx=2x+x2cotx (x#0). S}
Do all parts of the following :
a’ bc  ac+c? ,
a)  Prove that [a® +ab”  b? ac |=4a’b%c?, 5
ab b2 + be c?
b) Prove that the function f(x)=1]x] 18 continuous at x = 0 but not
differentiable. 5
c) If x 1+y+y1,11+,@\— isfer —1 < x <1 then prove that
dy _ 1 S&\ s

dx {l+xct§’
d) Fmd the @rtcstdlstame betwcen the lines
PN P P
r =(i+§2j+k]+2u[i—j+k] and r =(2i—j-—k)+p[2i+j+2k]. S

e) Solve : g—z+ycotx=2x+x2cotx (x#0). 5
frafafiga |t @vei +1 ga FifT
x+3 y-1 _zZ- S x+1 y-2 _z-5
F) @l o= 5 T XS == & d9 &1
T i 5

@) e o H)aﬁﬁiaﬁIS'HﬁﬁiﬁiélﬁTﬁﬁ TS % WIE U, el st 2
3 ggell e g & P 4 vgd g ad @ St ) ne Aif B
den # A YAF 1 F1 Frwe 1 anmren 2, @t 1 w1 g P I w0

yfirehar 2 ? 5

M) sEEMl 4x+y280, x+5y2115, 3x+2y<150, x20, y20 &

W= Z = 5x + 3y H AFaHRm Hif) 5
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%) wise & afwm 2i-jek, i-3j-5k 3 3i-4j-4k @ @
B & o § 5
g) Wm(x+y}dy+(x—y]dx=0 ﬂﬁ‘ﬁmﬁ'ﬂmw, a&
y=1399 x=1, S

Do all the parts of the following :

‘ . 3 -1 _z-5
a) Find the angle between the lines x_+3 =y1 =75 and

x+1 y-2 z-5

-1~ 2 7.5
b) There are 10 black and 5 white balls in a bag. Two balls are taken
out, one after one, and the first ball is not placed back before the
second is taken out. Assume that the taking out of each ball from
the bag is equally likely. What is the probability that both the balls

taken out are black ? . S
c) Minimize Z=5x+3y subjcct to the constraints 4x+ye 80,
x+5y=115, 3x+2y <150, x20, y20. 5
I fal M A A M a':u h. A
d) Show that the vectors 2i- j+k,«=3j-5k and 3i-4j-4k are
the vertices of a right-angled triangle. 5
e) Find the particular solution . of the differential equation
(x+y)dy+(x-y)gx=0, il y= T when x=1. 5
Preferfiga o & feed Q?&Q‘@s R FA Il :
N
%) Gfiwwl ﬁ?ﬂ@
2x+3yg@ =5
X —2y$z =-4
3x—-y—2z=3
7 anege faftr @ ga Ffg a
1 O 0 _ _
d) gfe A=|0 cosa sina ,‘Eﬁad_;AaﬁIAlsrmzﬁﬁm 8
0 sina -cosa n
Do any one part of the following : | o
a) Solve by matrix method the system of equations
2x +3y+3z2=9
x-2y+z= -4
3;(;-!.}—-22:' =3 8
1 O 0 . O
If A=[0 cosa sina |, find adj A and A7, 8
b) 0 sina —cosa
Turn over
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8.  bwifefgs § @ foreht v @vg 9 7w O -

%) e Fife f5 R e % R ¥ arria sfusan smEaa ¥ A9 B a8
2R 2
ﬁ b

q) ﬂmﬁﬁm%i Xtan x dx:%(n—E).

° secx+tanx

Do any one part of the following :
a) Prove that the height of the cylinder of maximum volume inscribed
in a sphere of radius Ris 2% 2R

Vel 8

n
xt
b) Prove that I secxint:nx X 3%(“ -2). 8
0

9. Ffeifiga § @ frdt v wve % gw fifvw -

%) J‘ sec? 2x

dx @1 A 31 dhifey

(cotx—tanx ]2 8
@) tﬁﬂaaa %5=1ﬁfatﬁam%ammﬁﬁm 5
"~
ii) e y= @ e’ ¥600e7x ‘cﬁﬂ'@mﬁ-——élgy 3
Q‘Zr
9. Do any one par@ the following :
a) Find the value of I sec? 2x 8

———==——dx.
(cotx — tanx)?

b) i) Find the area of the region enclosed by the ellipse
x, Y’ _
2t 1. S
i1 Tx d2y
i)  If y=500e”* +600e™"", then show that —5 =49y. 3

dx?
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