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SECTION "A"

[l0Q' x l: l0marks]

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

+++
l. If F is independent ofpath within domain D enclosed by curve C, then lf. a,

I
(

2 The functio n f (x,y)- sin(ry) 
is not continuous at points in a plane which lie along a

line 
x-Y

The function f(x) : I - x6 has relative maximum at x:

If f(x) is an odd function, then the Fourier coefficient 6p: in the Fourier

3

4

5

7

series /(x) = !!- +i@ rcos kr + 6, sin kr).
L k=l

The cylindrical coordinates (0, 0, z) describes the

2

[x de' :

axls

6
0

The Laplace inverse of F(s) = -] ^ ,,s(s - l)

9

8 The homogeneous function J'@,y)=J;-.[is of degree

If v+ log u = xy, u +logv = x - y then 4 :
ox

l0
lim 2xy + yz _

(x.y.z) -+(l.l.ll x2 +22

SE ..Btr

[0 Q.x I : l0 marks]

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

I l. Let R be a region enclosed by a simple closed curve Cl in the plane oriented in
counterclockwise. Then the area of the region R is given by the integral

)fi.*- vdx:lfi*ay - yclx 
' dy dx * xtly; IJr". - xdv l



t2

t4.

15.

The spherical coordinates for x' + y, + (z - l), = I is p :
[sin$; cosg; 2sing; 2cos$l

13. The tripte integral 'i'l"lo, 
sinQd pdQd|:

0 -r0

l4na2; 4na3;
1oo',

4

3

The spherical coordinates of Cartesian coordinates (1, 0, 0) are
[( l, 0, 0); ( l, 0, I ); (n12, t, 0);

If a vector field F(x,y,z) is conservative, then F:
potential function.l

[vf; Y'.f; v.(vf);

[not differentiable; differentiable;
continuous but not differentiable; continuous only]

a2;

(1, n12,0)l

The functio n -f (x,y) = 4+ ^ is not continuous at the points which lie along rhe linex' -3x +2

[x : -l; x: -2; y: x]

A function J'(x, y) has an absolute maximum at a point (o, p)of a region R if and only if
for all (r, y) in R.

[f(a,0)> -f(x,y); -f(a,g)2-f(x,y);
f(a,0)<-f(x,y); f@,0)<-f(x,y))

x:2
16.

17.

l8

19

20. lim
r+0+

for some scalar

v (v'r) I

The Stieltjes integral [.f {r)a"Glexists if
b

d

a<x<b.

If(x)e C; a(fi el ; a(fl e{; .f (x) e C and a(x) et)

+oo;

- l,'re:

[0; -oo]1;
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2.

SECTION "C"
[3 Q. r 7 :21 marks]

Let f (x,y)eC', (x,y) in region R and f(x,y) is ahomogeneous function of degree r
in R, then prove that xfr(x,y)+y-fr(x,y)=n-f(x,y), (x,y) in R. Verify this result for

the function -f (x,y) = x2 + y2 t4 + 3l

State and prove the convolution theorem of Laplace transform, and use this theorem to

evaluate the convolution of the functions "f (t) = t and g(t) = e' . [4 + 3]

OR

State and prove the linearity property of the Laplace transform. Use this linearity property

to the relation e'ot =cosot+i sina/to evaluate the Laplace transform of the functions
cosat and sina/ . [3 + 4]

3. State Fubini's triple integral theorem for a rectangular parallelopiped region. Evaluate

*' + y' dx cly dz, where S is the solid bounded by the surface *' * y' : 22, z: 0,
.l

z: l.

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

I

Evaluate [*',]*'using definition of Stieltjes integral
0

Change the Cartesian integral

evaluate the polar integral.

f{r'* y')dxdyinto equivalent polar integral and then
0

State a conservative vector field. If a vector field i(*,y)=M(x,y)|+N(x,flj is

conservative, then show that4 = 
e{

Ay Ax

OR

Does the vector field i(x,y ,z) = yzi * *rj* *yi conservative? If yes. find the

potential function for it.

[2+s]

4

5

,,[7I

I
0

6



7

8

Find the Fourier series of f (x) = x, n I x I tt .

Find a Cartesian coordinates equation of the sphere p =2cosl.

lf f (x,y) =.,1W, show that f (x,y) is not differentiable at (0, 0).

SECTION "E"
[5 Q. , 2: 10 marks]

10. Use the Laplace transform to solve y'(t)+ay(t)= l,y(0) = 0, where a is a constant.

11. lf u= xY, x = rcos|, ! = rsin|,find !
0r

9

12.
2y'

Evaluate II*n,'ly

4

Show that [xdlx)= 10, where [x] is the greatest integer function.
0

,1
14. Find the spherical equation of the Cartesian equationx2 + y' + z--

2 4


