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Fill in the blank space(s) by the most appropriate answer(s):

The value of the Stieltjes integral [*' d*'=
0

-(3
2. The cylindrical coordinates (r, 0,2)of the Cartesian coordinates (*,y,r)= (1,0,0) is

lf f (x,y,z)= xsin(yz), then fr(o,l,tt)=

The abscissa of convergence of t{e''} IS

aJ

4
s-a

5 lim
.r +0

6. The

8.

9

[d(x,y,z)as.

sin x---'i-
,r-

dydx
32

[[(o- ,')
00

7

of an object described by the curve C with density 6 (x, y, z)is

af
aE,

is the directional

l,a
Thehypothesis /(x) ect,a< x<band f (a)<-f(c),.f (b)<-f(c),a<c <bimplythatthereexistsat
least one number €, a <f, < b such that f (x) < f (6), a 1 x 1 b and f , ({) = _.
I'he tunctio n f (x,y)- sin(xl') 

is not continuous at points in a plane which lie along a linex-y

ff+=xcosd+ysina.then !4: wherea1, d€;
derivative of f (x,y) in the direction (,.

SECTION "B"
[0 Q.x I = l0 marks]

Fill in the blank space(s), DO NOT TICK, by choosing the most appropriate answers fiom among the given
ones.

lim
r+0

1
,r

t 0;

ll
1"3dt:

does not exist]

10.

('



12. Let.& be a region enclosed by a simple closed curve C in the plane oriented in counterclockwise. Then
the area of the region R is given by the integral

Lfixdy-ydx; fitax-xdy: xdy xdyydx:$ydxiil('

Let the transformation u = J'G, y),v = g(x, y)with Jacobian -/ have an inverse with Jacobian 7 . Then

[Jj=O; Jj=-l; Jj=l; Jj=n]

14. Theaveragevalue of f (x,y)=xyovertherectangle 0<x( T,01y<nis

t,'; E,

2'
7T 7T,

r3

16.

l
24

15 The Stieltjes integral !f {*)a"@l exists if
b

a

a<x<b.

lf(x)eC; a(x) et; a@) e{;
"f 

(x) eC anda(x) etl

The value of the Fourier coefficient 6, in the Fourier series -f (x) = oo *t(a, cos nx + bnsin ru) is equal
Ir= I

ifwe take "f(x) =l xl, - v 1 x I r .

l; nl
to

[-r; 0;

17 . A function _f (x, y) has an absolute maximum at a point (", 0) of a region R if and only if
for all (x, y) in .R.

["f (a,F)> 
"f 
(x,y); 

"f 
(a,0)> 

"f 
(x,y); 

"f 
(a,0) < f (x,y); J'@,0) < J'@,y)]

iE. li x = 4u+3v, ! =3u+2v.Then L
0x

la; l
5

2

1JI
2

);

h
..^( v

J'(trx,trY)= x" f I l,-\"r

19. The equation of a sphere of radius a centered at origin in spherical coordinate system is

where the symbols have their usual meanings.

fr=a; r=acos9; p=a; p=cOS{)

20. Afunction f (*,y)ishomogeneousofdegree ninaregionRifandonlyif, for f(x,y)inRandfor
every positive number 2 ,

-f U.x, trY) = 1' f (t, Y

,'h

l-f (Lx,1y)= 1''' f (r,y);

.f (x, y) = t" t(t,L);
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Define Stieltjes integral !.f @)ao$; and use this definition to evaluate the stieltjes integral for

a=0,b=2,a(x)= o, 
"oara,

l, l<x<2 and f(x)=1,0( x<2.

when
(I,I)

SECTION "D"
[6Q." 4=24marks]

-#
OR

Define bounded variation, and evaluate the Stieltjes integral '1,rr*rror*) given that f (x)e c, 0 < x < 2

fl, o<x<l
I

and a(x) = 
J 
0, x = I using the Extension result theorem of bounded variation for existence of

U, t<x<Z
Stieldes integral.

[2+ 5]

[2+s]

[4+3J

2.

1J

4. Evaluate lim

State and prove first shifting theorem of the Laplace transform, and use this theorem to evaluate theLaplace transform of f (t) = e,,, cos 0)t 
[4 + 3]

lf f (x,y)e cr , then prove thut !- = f,(x, y)cosa + fr(x,y)sin a where {rrthe directionar060 - 
dE, 

'' '

derivative of f (x,l) in the direction (,. tJse this relation to evaluate

"f(*,y)=xy+xlogy.

UI
uLl,

-r3

sln.r

)'r+0 J

OR

Evaluate lim "f 
(x +2h) -2f (x+h)+"f(x)

h+0 rln

2

5 Evaluate fi*la*', where [x] is the greatest integer function.
0

6

0<x< fr,01y<sinx

l.

I

use creen's theorem to evaluate the integral rJQr* +2xdy), where c: The boundary
('



10.

I l.

t2.

valuateE
lll

JII(x' + yz + z'z)dz dy ttx .

000

lf x2 + y' + z2 + u2 =1, xy - zu= 2 . Comp ,@ 
*where the symbols have their usual meanings.

Find the Fourier series of the function -f (x)= *, -z 1x-- r.

SECTION "E"
[5 e., 2= l0 marks]

Use the Laplace transform to solve y,(t)+oy(t) = l,/(0) = 0, where a is a constant.

Evaluate [xds,C: The path along the parabolay=xr, 0 < x < l.
('

lf u=x'+y') x=rcosl,y=rsin 0.Cc 6u)mpute-.

Find the spherical equation of the cartesian equation x' + y, +(z -3), =9 .

Find the absolute maximum and absolute minimum of /(x) =.ro _ 4x3 +1,_ I < x < I

13.

14.

t.

7.

8.

9.


