Time: 3 Hours

Instructions: (1) This Question paper has two sections. Attempt each section in separate answer book.
(2) Figures on right indicate marks.
(3) Be precise and to the point in answering the descriptive questions.
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SECTION-I

Attempt the following.
2 x3 x4
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Using Maclaurin’s expansion.theorem prove that log(l+x) =x——+
2 3

If y=acos(logx)+ bsin(logx), prove that xzyn+2 + (Zn + 1) Wyt (n2 + 1) ¥, =0.

. [ 2x-xcosx—sinx ‘ , 1 1
Evaluate : (1) lim ( 5 } 2) lm (——— - —)
x—r/2 \sinx X

x—0 2x
OR
If y= e” sin(bx +c), prove that y, = (a2 + b2 )n/2 a sin(bx +c+ ntan—l %)
: th L S 5 2x -1
Find »™ derivative of the functions. (1) ~cos x cos 2x €os )
x" —5x+6
— L n-D!
Iy — W log x, prove that (1) xy; = X - +(n-Dy 2) yu= gy
Attempt the following.
3
If u=e?* , prove that : u@ =(1+3xyz+ x* yzzz) e™*
zZ
X ; 7 L3
Examine the extreme values of the function x - 2 7T 3y,
o1 & o\u,v ;
( y) and J‘=ﬂ(——~) and verify JJ'=1

Ifx=u(1:—v),y=uv,evaluate Jza(u,v) a(x,y

OR
If v=(1«2xy+y2)—l/2 , prove that xc_:?\vgﬂy@’_:yzf
ox oy
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e fle ), x=e" +e_v,y:e—u—ev Broyethats == =Y
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Use Lagrange method of undetermined multipliers to find the shortest distance from the

point (1,2,2) to the sphere X2+ yz +22=16

2 2
i 0 ;
If u=tan 1(Jc24r2y2),provethat xzé_;+2x}_——+y _—21:2smu.cos3u
Ox Ox0y oy”

Attempt any two.
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If u=log(x”+y’ +z~ -3xpz) , it s e s
g( 5 xyz) , prove tha [éx = 8z/l (x.+y+z)2
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If' V = rm - Where r2 :xZ +y2 +ZZ prOVC that 2 & = 2 A 0
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SECTION-II
Attempt the following.

0
—x2_2m-1
Define Gamma function. Prove that )m = 2_[ el s
0

Prove that erf(x)+erf,(x)=1

1 m-1
x
Define Beta function. Prove that B(m,n) = gm dx
OR
72 :
Evaluate: J. i dx

0 J9+4sin?8

d
Evaluate in terms of Elliptic integral j ; L 5
0 \[(x2 +1_)(x 4a)
Prove that (i) erf(-x)=—erf(x) (i) erf(»)=1
Attempt the following.
V3

Evaluate : f (1+cos x)4 dx

Using reduction formula find j \/—==—_:dx
1+ x)

LY

+
,J‘ (z-2x~ y)dzdydx

; 1
Evaluate : J
o y

1

Oty &

X

OR
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Using reduction formula find _[ xsin® x.cos? x dx
0

/2 1
If 1, = J. cot” x dx provethat I, =——=1,
7/4 =
0 2siné r2 :
Evaluate : f J r?cos@ dzdrd@
a0

Change the order of integration dxd y

Oty B

4
=
Attempt any two.

e

Evaluate

e
J‘ x2y dxdy
y

Find the area lying between the parabola y = x2 and the line y* =x

Oty = Oty

Evaluate

END OF PAPER
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_f (x2 + y2) dxdy by changing in to polar co-ordinates.
0
_)’2

03

03

04

03

03

04

04

03

03

04

06



