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SEEIiON"A"
[0 Q.x I : l0 rnarks]

Fill in the blank space(s) by the nlost appr.opriate answer(s):

l. The cylindrical equation of the cartesian equation *' + y' + z2 =2is

If F is a conservative vector field on a domain D enclosed by a boundary curve C, then
lF .ai =

2 llt
eIim

r-+0-

2

T-
0

sin

I
0

1

7r

If f (x)is an even function, then the Fourier coefficient b,=

J

4

dx2

C

5. The function 
"f (x) = 1- 16 has a relative maximum at x =

If x= rcosl and y=rsin 0,thentheJacobian0(*,y) :
0(r,0)

6

@| 7. The Laplace inverse of I

(s+a)(s+D)
ls

i
0

-(

8 y dy dx:

9 i /(x)sin x dxis
'r

10. lf u=xr,the11 9Y =
0x



11.

t2.

SECTIQN-"Bl

U0 Q.x I = 10 marksl

Fill in the blank space(s), DO NOT TICK, by choosing the most appropriate answers

from among the given ones.

If (x,1t,z)and (p,0,o)be respectively the cartesian and spherical coordinates of a point

fpsin{ Psin?; Pcos|; pcos?l

A function of m independent variables will have

derivatives of order n .

ln''; mn; n2'; m"f

13. Let f (x)e C in a1x1b, a(a)= )', a(x)= )'+hin a<r<D ' Then

f (a); a(o)h; f(a)h1

14. The mass of a thin wire described bythe curve C:x2 + /2 =lwith density 6 =Z-is

In; 2n; 3 tr; 4nl

15. Suppose f (x,y)e Cz , .fr=.fr=}at (a,b)and f,frr- f,l'0at (a'b)' then f (x'y)has

f (x)da(x)=
h

t

lh;
()

C

a at (a,b) '

[relative maximum; relative minimum; saddle point;

lf f (x,y) = (x* y)' ,rh"n t4: 
- '

u9a

usual meaning' 
1 ( nno n * "in n\2 : (cos.,+ sin a)' ' ][(cora *rino)' ; Z(cosa + sin a)'i (cos a +sina)t ; 6(cos a +sina)'

The first shifting theorem states that if LU(t)l= F(s), then L{e'' f 1t1\ =

I I'(s + a) ; -F(s + a); -F(.s - a) ; F(s - a) l

*rc:za-zha.a. 
f @\:

[ "f "(x) ;
f '( ,') -.{"(x); _.f "(*) l

point of inflectionl

rvhere the symbol has its
16.

t7.

18.

2
,Z

19. The Cartesian integral
J:7

J
-G7

,Cy dx is equivalent to the polar integral
i

I
-l

2r

I
0

2n'

J
0

2rl

t! [a,ae
0-l

I rdr d0 ;

2rl

JI
00

dr d0
1

I
0

rdr del
-t

The tunctio n .f (x,.1) = lxl(r +y)is at (o'o) '

[not continuous; continttous;

differentiable; clifferentiable but not continuous]

20.

,
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SECTION "C''
[3Q.r7=2lmarks]

State an<i prove Rolle's theorern. Verify Rolle's theorem for the function

.f(x)=x'(l-x)', o<x<1.
OR

u+4+2)

-G

G

2

J

rf f (x,y) is a homogeneous function of degree ninaregionR, and f (x,y)e c'for all
(x, y) e R, then prove that

x fr(x, y) + y fz(x, y) = n "f 
(x, y)

This is Euler's theorem. Verify the Euler's theorem for a functi on f (x,y) - xtt3 y-4t3 . [4+31

Let D be a simply connected domain with a positively oriented piecewise smooth

boundary curve C. If the vector field, F@,y) = M(x,y)-i+ N(x,fij is continuously
differentiable on D, then prove that

fiu@,y)dx+ N(x,y)dy = II(+-Y)*c .i\ox oy )
where D is a standard domain, that is, no vertical or horizontal lines intersects the
boundary more than twice. Verify this result for a vector field T@,y) = *i + yj over the

domain of integration D : x' + y' < a' .

b2
Define Stieldes integral [ .t{*)a"@) and use it to evaluate the integr al I f {iaa{r) ,

o 0

where .f (x) =3 and a(x) =
0,0<x<l
l, l<x<2

SECTION ..D"

[6 Q. >< 4 =24 marks]

4

5

Show that the function -f (x,y,z) =2xyz - 4zx -2yz + x2 + y' + z2 -2x - 4y + 4zhas a
minimum at (1,2,0).

/ . \ tan.r

Evaluate fir[1.|
,+o \.f /

Use Convolution theorem to find the Laplace inverse 
"f ^r(r;

OR

6



Use Laplace transform mcthod to solve the differential equationy'(t)+ oy(t) =l+ e' ,

general solution.

2
dydx.

l+

0

I
-t

Evaluate
0

7

l0

ll

12.

I
-.lG *'+y'

8

9

If u = 2ry, u = x2 - y2, x = r cos 0 and y = r sin 0. Eliminate x and y, and thus compute

O(u,vl
theJacobian ) :.

0(r,0)

Findthe Fourier series of f(x)= x, n I x I n .

SECTION "E"
[5 Q.* 2: l0 marks]

Find the Spherical equation of the Cartesian equationx2 + y2 +@ -3)2 =9

2

Evaluate the Stieltjes integralJx'd x' .

n

lf f (x, y) = x tarft (*' * r), find fr(r, o) .

13. Evaluate the Triple integral

14. Finrl the work done by a force F(*,y,2\ = xyl + y1- - yrTover the curve

r(t) = t i + t' i + t k, 0 < r < I '

(l

abc

IIJ
000

dx dy dz

()


