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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.

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

v) Stai'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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1. Attempt all the parts of the following :

324(FA)

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

a)

b)

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

as follows :
1 — 1
aRbifa =5

Then on Q' this relation Ris

i) reflexive, but not symmetric and transitive
i1) symmetric, but not reflexive and transitive
iii) transitive, but not reflexive and symmetric
iv)  reflexive and transitive, but not symmetric

Suppose that A={1,2,3), B={4,5,6, 7 }and

f=1{(1,4),(2,5), (3, 6)} be afunction from A to B then fis

1) one-one i) onto

iiij  not one-one iv)  none of these

- -
vectors a and b is

) g i) %

i) % iv) f—;

The value of Isin2 xdx is

i igc' _ sirfx i) | _ch_+ su:‘z.x
i) -’Q‘u - C""f" ) A+ °°i2x

“The order of the differential equation

a3yY . afdy)
u B~ s
[:d_x?] + X [dx) +8y=log, x is
i) 2 ii) 3
iii) S iv) 6
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o lal=+3, |E§|=2 and a-b=+6, then the angle between the
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2. Frafafgas o guei | ga it
%) cot“[—%)mwmmwl ]

2
§) 3l ed(x+1)=1, at guize & 9_2%-=(d—y) , I
dx dx

2
M) R Y1ty |
dx 14 x?

q) x%uﬁawj_")mmﬁml 1

1+ x
%) QT g A 3R BUA E Ty P(A}=%, P(B):% 3k P(AnB):é;
@ P (A8 3R B-7El) =1 7 hifdm 1
2. Do all the parts of the following :
a) Find the principal value of cot™ (— L 1
)
d?y (dy)?
b) If ¢=3!"(Jvc+1]=1,shu::wt‘.ha.t-—y-=(—yr . 1
dx? X .
cdy _1+y°
c) Solve : ax " 1a .2 1
sin(tan™! x)

d) Integrate - with respect to x. 1

1+ x

e) The given events A and B are such that P(A):%, p{B]=% and

P(AnB_}=%;then find P (A-not and B-not). 1
3. fefefaa vt @usi #1 g A ;
1 3 y 0 5 6
)  x Y y W@ HioC I} 2[0 x]+[1 2]:[1 8]' 2
d) uﬁx=q(9—sin9],y=a(1+cosﬁ],?h%m?ﬁﬁ{q; 2
o 1
m Jer{lanter ) ax o ?

2 afe fagall A, B, C 3 D & Wéwim oy (1,2,3), (4,5, 7)
(-4,3,-6)3M (2,9 2)8, A @l ap 3k CD % ®fa % & Jid
$ifsy )
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Do all the parts of the following :

- . 1 3 y 0| |5 6 o)
a) Find x and y if 2[0 x]"'[l 2]—[1 gl
. dy 2
b)  If x=a(0-sin0), y=a(l+cos0), find 5=
C) Find the value of ]e“" [tan"x+ 1 2]d;c. 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
Fraferfaa wsit @vsl +i 7a v .
%) fug o 6 agq=a (1,2, 3181, 2)aw (2, 1) % <lds FE I
qodal graedi & T 2 gl 2
@) aud 3 i el )= x? -4x+6 ¥ YGA Bed £ (i) 9€EA R,
(ii) ST &1 ’ 2
d
M) wm[x—y}£—=x+2y @1 & $ifdrg 5

¥) U 9@ H Q) «R IS T TR A A N ‘Teehl Io W fyvw gEwn wm
ar ok wem B fadw Jom w fawm e wm e i §) gemad
A 3R B % @ra-A %1 qltegu i)

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

ferential equation (x - y)SY =
c) golve the differential equation (x y]?:l_f =x+2y. 2
d) A die was thrown tWwice. 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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fiafafiad et @vel =1 za Hifdre -

2 be ac + C2

a I,
%) fagfifuts |a®+ab b? ag = 4a?b?c?.

ab b? + bc c

Q) %W%Wf(x}:ixhx:Umdﬁa%%ﬁﬂm?ﬁ%I
Mmoo oAfR -1<x<l & U x/1+y+y l1+x=0 2 @ frg Fifm f5

dy 71 5
dx  (1+x)

B Y@ o (fe2)eRen(io e Ry 3 P =2 - joR) e u(2i+ ]+ 2k)
%aﬁaaﬁwaﬁm#fﬁm 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  b?+bc c?
b) Prove that the function f(x}=|x]| is continuous at x = 0 but not
differentiable. 5
c) lfx,/1+y+y,f]+x=0isfor—1<x<1 then prove that
dy _ 1 _ .
qo=" — - https://www.upboardonline.com S
dx  (1+x)
d) Find the shortest distance between the lines
= A AA AN A - AN A AA s
r=(t+2j+k)+r(i-j+k)and r =(2i- j-k)+p(2i+ j+2k). S
e) Solve : j—z+ycotx=2x+x2cotx (x#0). 5
freafafiga ash @si +i g4 ﬁr&m :
1_ - -
F) Y@t X3 Y-1_Z-5 qp x#1_Y-2_2z-S5 § 15 5 wm
-3 1 5 -1 2 5
A i 5

@) o 10 Fh 3k 5 A ¥ 3 i, B W w, P a
o Teeht e @ % P @ ved amew 7@ vt o 21 AW <A B
de1 8§ A 9% T H AHE wEvren R, @t A F g e i

iRl 2 ? 5

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

sw=ild Z = 5x + 3y 1 FTafFm Hif 5
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q) o oafm 2i-jek, T-3j-5k 3 3i-4)-4k T GEE
Foga & o § 5
T)  HIHA T (x4 y)dy +(x-y)dx=0 1 RRE & T Hif, af
y=13d9 x=1. 5

Do all the parts of the following :

x+3_y-l=z-—5

3 =1 = and

a) Find the angle between the lines

1_y-2_ z-5
-1 2 .5
b) There are 10 black and S 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 probablllty that both the balls

S

taken out are black ? S
c) Minimize Z=5x+3y subjcct to the constraints 4x+ye 80,
x+5y=2115, 3x+2ys150, x20, y20. 5
A A A A M 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-yldx= 0,ify=1when x=1. 5
Preferiaa @ e o @S I & A

&) gifiso el
2x+3y+32’=5
x—2y+z-—“—'—4

3x—-y—-2z=3
71 aege fafy @ ga Hfm .
1 0 0
@) ﬂﬁA=[0 cosa sinu},?ﬁ adj A3 A™! 3 Hifkm .
0 sina -cosa
Do any one part of the following : _ ;,__
a) Solve by matrix method the system of equations
2x +3y+3z=35
x-2y+z=-4
3x-y—22=3 .
1 O 0 . ~
b) If A :[0 cosa _sinu, ], find adjAand A™", 3
0 sinu cosa
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Freferfiat 3 @ el e ave ) 2 A
F) fog S 5 R fowm % 1 ¥ omta wfuem smad ¥ Ao B S
2R 2
73 8

g) ﬂ]:;:ﬁﬁqfa;i xtan x =%(n 2. g

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 2% 2R
R 8
T
b) Prove that xtan x LY.
{secx+tanxdx 2(Tt 2). 8
fFrafafiaa & & fed o @ # &= et
2
&) sec” 2x dx ®1 9H 7 B
I (Colx—tanx]2 A : _ 8
@) ) = i—=1ﬁfmﬁiasra?[aqm
qelgm X 2 H1a i) 5
ii) 3 y=500e”* +600e 7, A fearzu f I -——49y 3
Do any one part of the following :
2
a) Find the value of I i-2—5'c———d,1c . 8
(cot x — tan x)?
b) 1) Find the area of the region enclosed by the ellipse
_J_C_ Yy =
2t 1. S
. Tx -Tx d2y
i) If y=500e” +600e™"”, then show that e =49y. 3
x
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