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Instructions: t1)This Question paper has two sections. Attempt each section in separate answer book'
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Total Marksl60

(2) Figures on right indicate marks'

(3) Be precise and to the point in answering the descriptive questions

sEcnoN-l

Attempt the following. 
,2 ,a ,o

Using Maclaurin,s expansion'theorem provethat log(1+ x) = x_ 
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* 
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If .y = acos(lo gx) +hsin(1og.r), prove that x2 yn*, + (zn +t) xln+t *(n' *t)ln = O'

Evaruate: (1) ,'gr[LTts*) 
(D *H,r(* +)

OR

I f  !=e6s in (bx+c) ,p rove  tha t  yn=1az +uzrn lTecs in  ( t * * '+n tan- l  b f ) '

7x  -1

Find nth derivative ofthefunctions. (1) costcos2rcos3x (2) 
7 _fu.6

If y = xn-l logx, prove that (1) al = *'-r + @ -l)y (2) ', =?

Atternpt the following, n

If u=ery , provethat 
# 

=(L+3xyz+xzy2z21e*w

Examine the extreme values of the function *' -2*y -!" -" 
.

r f  x = u(r-v) ,  !  = ur,  evaluate,  =mand J '  = 
Hand 

ver i f f  JJ ' ,  = l

'oR

If v = (r*Zxy + y27-t/2, prove that -*- lf i= f '3

I f  z=f(x,y) ,  x="u 1€ r , l=e-u-ou 'O'ou" t t lx  9-X=.X- 'X

Use Lagrange method of undetermined rnultipliers to find the shortest distance fiom the

point (1,2,2) to the sphere *t * yt + z2 =76

rr u =,*-' (" +zy2), orou. that x2 
# 

-'*'#. '? 
#= 

2sinu'cos3zt

AttemPt anY two.

rr u:rog(xi + y3 * z3 - jxyz1, prove ,h^, (*.&.*)t -=ffi

rf v: rn ,where ,2 :*2 + y2 + z2 p:trovethat #-#.#:m{m+ 
l)' '*-2

, , . . .  (1-;\/nN.'--t t  .
Eraluate : . t-t(,  | t t- '  I  
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SECTION-II
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Questlon-4 Attempt the following.

Define Gamma tunction. Prove that W 
= zi '-r2 *2m-r 4*

0

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

Define Beta tunction. Prove that B(n,tt) = j# 
"

OR
n 1 2

Evaluate: 
"1'$*
'o  Jg+4sin2o

?dx
Evaluate interms ofElliptic integral [ -- - - - r  "  t  JG '  +L) (xz  +4)

Provethat (i) erf (*x)= -erf (x) (i i) erf (a)=l

Attempt the following.
1'

Evaluate r J tr + cos x|a dx
0

Evaluate :
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Using reduction formula fi"d T &-
6 JCt +.,r)8

04I  x  x+ !

J J f  Q-2x-Y)dzdYdx
-r  o x-Y 
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Using reduction formula find I x sin 6 x.cos4 * dn
b

r l 2  1

I f  In = 
[. .cotn x dx prove that In =;T- Ir-z

n l4
0  2 s i n 0  1 2'  

|  [ r ' cosgdzdrd?Evaluate: J r r
- n l 2  0  0

4 r4 ,  
x

Change the order of integration | | 
-;:f dxdy-  

6"* "+Y-
Attempt any two.

l "  ,
a  ! a - - Y -

Evaluate I i (*' * y21 d*dy by changing in to polar co-ordinates'
bb
I  r+yz
f f )

EvaluateJ  Jx 'ydxdY
A y

Find the area lying between the parabola ! = x2 and the line yz - x
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(c)


