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CALCULUS OF SEVERAL VARIABLES AND IMPROPER iNTEGRALS-5O2
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TIME ALLOWED 3 Hrs M'M 70

NOTE: The candidates are required to attempt two questions each from /
Section A & B Section C will be compulsory

Section A

1. (a) Discuss the continuity of the function f(x,y) det-rned by

f- I -

f(x,y)=l /tin; ;f x*outtreorigin

[o ; if x:o

(b) If Ltr=!2!2,ur=&,ur-lt*'. Prove that J(ur,1t2,u3)=4, where J represent
xr )c2 x3

the Jacobian.

2. Show that fr(0,0) + f*(0,0) for the function "f 
(x,y) defned as

( r r /\
. l*',*-'[21-y'tun-'lrl ,if xv*o

f(x,v)=1 \r/ \Y)
I o ,if xy=Q

3. State and Prove inverse fi.rnction theorem.

l.la,lShorrthattheiunction,/.('.-'.r.):-I_J.isnotcliiriictrLio..-;c1;1i.r.,-,1.
(b) Find the local maxima, local minima and saddle point, if any, of the function

"f 
(*, Y) = 2xl - 5x2 -2Y' + 4x - 4

Section B

5. (a) Prove ,nu, 1t:l+l':) tf m,n are the positive integer.
{llm,n) m+ n

(b) Evaluate t2'r' d* using the Gamma function.
0

isin x6. Show that j '^" ^ dx is convergent. but not absolute ly.

ox

7. State and proYe Cattchr''s criterion for tmiform convergence'

',. r tan -l .Y

8. (a) Test the convergence of the integral | * clx '" 
6,(1 + x, ),,,
e J--

(b) Show that the improper integral f+^a>O is convergent at .o, if p>land

divergent at oo, if P <1.
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Section C

9" Write in short:

a) state mean value theorem for differentiable functions.

b)Statethesufficientconditionsfordifferentiability.

c) Evaluate 
*7*u 

n " o* '

0

d) State improper integrals of first and second kinds'

e) Expand x,y+3y-2 inpowersof x-l and y+2uptoseconddegreeterms.

0 State Jacobian of n - functions'

g) State the sufficient conditions for the maxima and minima of a function of two

variables.

h)

D

i)

Find the partial derivatives of frst order when z -- sin(x2 y2) '

lf f(x.y.z) = 0 f,na ! una 4 
"0x 0y

State Lebesgue's eriterion for existence of a multipte Riemann integra['


