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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.

iii) In the beginning' of each question, the number of parts to be
attempted are clearly mentioned.

iv) Marks allotted to the questions are indicated against them.

v) 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)  TEqed 8, fhg wufa stk dmmes Tl 2
i) wia 2, fag wged ok wE T R
iii) e 8, fohg Wqea 3 wufia 78 2
iv)  Tqed AR GH 2, fheg qufia 9 @
@) wadfefsAa=(1,23), B=(4,56, 770
f={(1,4),(2,5),(3,6)} A% BTH T %o ¢, a9 f 8

i) i) omesRw

iii)  Theh! €T iv) ¥4 $r8 Td 1
M) AR |a|=v3,|b|=2 ¥ a-b=/6, @ ARl a 3 b » A= =

HI0T B :

i) % ii) -:-

i) 2 v 22 !

) Isinzxdiﬁlqm%

x sin2x . x  sin2x
D 2774 mo 3%t g
X cos2x . X  Ccos2x
iii) 5 p iv) st 4 1

3, \? 2
%) WW(MJ +x3[-g%} +8y=log6xﬁﬂﬁﬁ%

i) 5 iv) 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 :

aRbifa=3
Then on Q° this relation R is

i) reflexive, but not symmetric and transitive

ii) 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{1,2,3},B={4,5,6,7} and
f=1{(1,4),(2,5), (3, 6)} be a function from A to B then fis

1) one-one ii) onto

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

: - -
If |gl=J§, |E;|:2 and 3-b=J§, then the angle between the

- —
vectors a and b is

. L8 ‘e T
1) 3 ii) ry
: on
1ii) % iv) ) 1
The value of IsinQ xdx is
. x sin2x ... X sin2x
i) 57" 4 ii) 2 +=
X C€O0s2Xx . X , cos2x
iii) 57 3 iv) ) + 2 1
“The order of the differential equation
2 2
d’y | | (Y :
[:;5] (G +oumrop,x i
i) 2 ii) 3
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2.

Rrfafga it @vi 9 za Hift -
%) cor'[——l-]wg*@ammﬁml
J3
d%y _(dyY’
g) afe e¥(x+1)=1, A gufsy f&% _y_=[_y) .
dx? \dx
T T i
dx 1+x
T xH FITEIFJ sin(tan™ X) &1 wameer
1+ x?
%) QWi g’ A 3k B § R P[A]=%, P(B =% 3R P(AnB}=é;
& P (AT AR B-7E) # 7 hifd) 1
Do all the parts of the following :
a) Find the principal value of cot™ [—L]
P /3 1
2 2
b) If ey(x+1]=1,showthat-ﬂ;-=(d—yJ . 1
dx dx :
cdy _1+y?
C Solve : ==
l Tdx 1 4x? !
d) Integrate sin(ta.n; x) with respect to x. 1
1+ x
e) The given events A and B are such that P(A)=%, p{B]=% and
P(An B)=; then find P(A-not and B-not). 1
ﬁcr%ﬁ‘aﬁmﬁ@vﬁaﬁﬁﬁm:
0 5 6
&) 9y o i 2[0 x]+[~'f 2] [1 8]_ 5
@) R x:g(e-sinei, y=a(l+cos0), Fl«‘i i@ i 5
x| tan~! x + de EFl":l"l?{
m e ( — ia R 2

g) uﬁﬁ%ﬁAECﬁ(D%ﬁaﬂiﬁﬁmtl 2,3),{(4,5 7).
(-4,3,-6)3 (2,9 2)F, ?h‘(@aﬁAsaﬁTCD%iﬁaaﬂﬁwmd
Hfaw) )
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Do all the parts of the following :

a)  Find xand yif 2[(1) i}.[? g]{? g], )

b)  If x=a(0—si _ \ dy 2

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

C) Find the value of Ie“[tan"x+ 12]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
frafafes ot @vei = 7= v
%) o ifwe 6 ag=m (1, 2,31 8(1, 2) a0 (2, 1) F FieE QT
goddl graedt 6 gE 2 R 2
@) ot 3 e A fx)= x? -4x+6 @ Ugd e [ (i) 9HEA B,
(i) STEAE 21 ’ 2
) wm[x—y]%=x+2yﬁaﬁaﬁ’lﬁm 5

¥) Th 9E B QSR IBTA TN AH A A TA IEelt IBT W e den ym
T ok we B feda @ w Rw w@n ym dar ewiy #) geiad
A 3 B & @ra=4 &1 qiieor $ifsw)

2
4. 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. )

b) Find the intervals in which the function f given by

fix) = x2 - 4x + 6 is (i) increasing, (i1) decreasing. 2

: . : dy
c) Solve the differential equation (x - y]a_f =x+2y. 5
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

11000/1108 [ Turn over



324(FA) 6

S,

Fafefiad wit @uel @1 gen AR

2 be ac+c?

a E —
%) fagffmufs |a?+ab b? ag = 4a’b’c?. D

ab  b%°+bc ¢

forg Fifsm f wel f(x)=|x|,x=oméaaé?rﬁﬂaqamﬁﬁ?ﬁ%|

g)

M A -1<x<l & T x/1+y+y1+x=0 2 @ frg Ffm o
dy _7_ 1 s
dx (14 x)

9) XY@ = (i+2 4 R)4n(i- k) I F=(21-]- k) +u(2i+ )+ 2k)
%aﬁaﬁwqﬁm#ﬁm 5

%) & hIfT ——+ycotx 2x +x?cotx (x#0). S
Do all parts of the following :
a? be ac+c?
a)  Prove that [a® +ab" b ac | =4a%b%c?. 5
ab b2 + be c?
b) Prove that the function f(x)=|x]| is continuous at x = 0 but not
differentiable. 5
c) If x1l+y+y1+x=01isfor -1<x <1 then prove that
d
Y__ L - https://www.upboardonline.com 5
dx  (1+x)
d) Find the shortest distance between the lines

—» A n I h A A o A M N A M M
r=(i+2j+k)+A(i-j+k)and r =(2i- j-k)+pu(2i+ j+2k). 5

e) Solve : j—i+ycotx=2x+x2cotx (x#0). 5
frefafiga asft @uei =t ga Fif
3;) }@13‘.{‘1‘ x+33—-y11 Z2-9 m‘“ x-]-l::y_2=z—5 aiiﬁaaﬂa'ﬂ"]
S ~1 2 S
T4 i) 5

@) UH I H)Hmﬁ13ﬂIS'H¢Eiﬁ:%I€Tﬁﬁ U & 91 U, Reref a2
ﬁ@ﬁﬁqﬁ%m@%@mqﬁt@ﬁaﬁﬁﬁlmﬁq%
den ® A YA e H AHH W R, @t 2l et fig P 1w/ 0

yrfreRel 2 ? 5
M) oaEldl 4x+y280, x+5y2115, 3x+2y<150, x20, y20 *
w=ild 7 = Sx + 3y B AR iy 5
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9)  cwise fs afem 2?~}+fc_ ?_33'_5}?; i 3?—4}-42 ©H AR

Bgs 3 o & 5
g) HAdFd Hm(x+y]dy+(x—y]dx=0 &l ﬁﬁm &l sﬂa ﬁﬁQ, a&
y=138 x=1. S

Do all the parts of the following :

x+3_y-l_z-5

3 1 z and

a) Find the angle between the lines

x+1 _Yy-2 z-5
-1 "2 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

S

taken out are black ? . S
c) Minimize Z=5x+3y subjcct to the constraints 4x+y 280,
x+5y=2115, 3x+2y <150, x20, y20. S
M A M A A A A A A
d) Show that the vectors 2i—- j+k, i-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]dx=0,ify=lwhenx=1. 5
frfirfia & & et T TUE g T

%) gl e

3x—-y—2z=3
F anege fafy @ ga Hifvg .
1 0 0 . .
@) dafk A=|0 cosa sina , @ adj AR A7 @ Hivm 8
0 sina -cosa
Do any one part of the following : _ ):_1__
a) Solve by matrix method the system of equations
ox+3y+3z2=9
x-2y+z= -4
3x-y—2z=3 g
1 © 0 ' .
IfA=|0 cosa sina |, find adj Aand A7, 8
o) 0 sina —cosa
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®) ﬁl@ﬁﬁq%Rﬁwéﬂﬁé%maﬁmm%%ﬂaﬁm
2R
7—5%] 8

W) feg s [_xene g,z o

o 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 R is 28

8
73
T xtanx e
b)  Prove that ! Seexr by dX 5 m-2). 8
Frefefiga 4 @ frdt v @ ) & i -

%) j' sec? 2x

dx 1 9 3/ s

8
(cotx —tanx ]2
@) i) g X %,E:lﬁfatéaam?ﬁmmﬁﬁw 5
a.
2
ii) afe y=50097‘+6006‘7“,?ﬁﬁ@13qﬁ -d—g=49y. 3
dx
Do any one part of the following :
2
a) Find the value of I sec” 2x 8

—H——?dx.
(cotx —tanx)

b) ) Find the area of the region enclosed by the ellipse

5— Uy 5

i 7 -7x d’y = 49 3
I y=500e’* +600e™", then show that —5 =49y.

dx



