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( English Version )

1.  Answer any two questions : 10 x 2 =20

a) i) What type of motion is indicated by

the equation

g N . "
r=acosoti +asinwotj ?

_)
( a, ® are constants ) Calculate t—:
%
d2 r .. .
and and indicate their
2
dt
directions.

- -
ii) Prove that VxVy = 0 using

spherical polar coordinates. 5+5

b) i) If the volume of a given region is V

then using Gauss’ theorem show that

R
r.ds = 3V

S
Using this equation find the relation
between the volume and surface area
of a sphere.
ii) Evaluate the unit vector along the
perpendicular of the plane

Sx-7y+ 3z = 8. 6+4
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- -
r and o is a constant

> 1(> -
then show that 0):5 Vxuv |.

ii) Evaluate the generalised solution of
the differential equation
2
d d
29 2% _ eXginx. 4+6

d) i) Find the value of

- -> - - - - - - -
ax(bxc}+bx(cxaj+cx(axbj.

ii) In case of Poisson’s distribution show
o0
that ZP(n)=1. 6+ 4
n=0
2. Answer any three questions : 6x3=18
a) Prove that :

ikr ikr .
VQEQ_J:_er_+elkrv2[lj
r r r

b) A dice is thrown twice. What is the
probability of getting a sum of 9 in two
throws ?

) i) What is the condition that a scalar ¢

%
and a vector f can be written as

following ?

- - > -
V((pfj:(pv.f 3
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ii)  What is the probability that a leap
year has 53 Mondays ? 3

o*f 1 %f

d) = is an one-dimensional
x> c? at?
wave equation. Show that its general
solution is of the form f= f(xz ct).

e) Using Cartesian co-ordinates ( x, y, z ) and
Spherical polar co-ordinates ( r, 0, ¢ ) prove
that

0 0 0
X—-y— | = —.
oy ox o0
f) Expand the following function in Fourier
series :
0, -—nt<x<0
flx) =
n/2 , O<x<m
3. Answer any four questions : 3x4=12
a) In the differential equation
2
d d
xQ—y—Qx—y+2y = x3 (x> 0 ) using

t show that the

the transformation x = e
equation can be transformed to a linear
differential equation with constant

coefficients.
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b)

c)

d)

g)

h)

A metallic sphere had been charged with
charge q. If a is the radius of the sphere
then calculate the electric potential outside

the sphere.

- - - - .
If four vectors a,b,c and d are in

a plane then show that
- - - -
(axbjx(cxdjzo.
—> /\ /\ N
If a=oxi+Byj+yzk, ( o, B, y are

constants ) then prove that

> - -
V(a.rJ=2a.

e e
Evaluate B.| B x C |.

4)
Evaluate V (Inr).

If a periodic function f ( x) is odd then

what type of function is f ! (x)?
Whether the following differential is exact ?

(5x2+ 3xy) dx+ (2x°+ 2y ) dy = 0.
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