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Answer any two questions :
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( English Version )

10 x 2 =20

The position vector of a particle is
given by

g 2 . "
r =acos 2wti + a sin 2ot j

What is the trajectory of the particle ?

5
Using spherical polar co-ordinates
show that
> o >
V.(VxB)= 0. S

0
Calculate ™ in spherical polar
X

co-ordinate system.

Find whether the following d¢ is an

exact differential.
do = (x2 -y)dx+ xdy.
Check the singularity of the following
equation at x = 0 and state the type of
the singularity.

3 d%y

dx?

X 6y =0. 3+3+(3+1)
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If uis a function of r only then show

that

2
d7u 2 du 5
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Solve the following equation by
separation of variable method :

2 2
a_U + 6_1) =0
x> 6y2

Given that

v=0, when y=0 and y=35

V=0 when x=1 and

U(_x7 y):v(x) y) S
Find the Fourier series expansion for

the function f( x) defined by

flx) = x2, -n<x<n and hence
show that

0 2

> 5% 4+2
n=1"

A particle moves along a curve
x = 2t2, y= t2 —4tand z = 3t- 5.
Find the velocity component at ¢t =1
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in the direction i -2j+2k. 4



Answer any three questions :
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i) Find the flux of a vector field
e N

A= xy2 3%, 2 70
=xy“i+y” j+y“zk through the

closed surface formed by the cyllinder

x2 +y2 =9 and planes z = 0 and
z=2. 6
ii) Show that
2—§+i—é+m
2 3 4
is an oscillating series. 4
i) Define E ( X ) both for continuous

and discrete distribution.
ii) Show that
var (X)=E(X%)-[E(X)] 2.
iii)j Calculate var ( x ) for Maxwell’s
2+4+4
6x3=18

Solve the following differential equation

velocity distribution.

using separation of variables technique :

2
a—u:h2 a—u,where u=u(x t)and hisa
8x2 t
constant. Given that u=0 at x= 0 and
x=1L. 6
Prove that

> . ALA A
A=(y+sinz)i+xj+xcoszk
is a conservative vector. Find the
corresponding potential. 3+3
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i) Prove that finite rotation cannot be
represented as a vector but
infinitesimal rotation can be

represented as a vector. 4

B T T ) -
ii) If V.A=V.B,does it mean that A

_)
always equal to B ? 2

Solve the following differential equation by

finding a suitable integrating factor.

drl _ .
LEJFRI_EO sin pt
(L, R, Ey& p are all constants ) 6

Prove by Gauss’ theorem or otherwise
J.VZ(%)dvz—ém. 6
v

In a Laboratory a student measures

following lengths of a glass slab (in cm ).
70,69, 74,70,69,72,71,67, 70, 6:8

Find the standard error of the

measurement. 6
Answer any four questions : 3x4=12
a) Show that

P(A+B)=P(A)+P(B)-P(AB). 3
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T T S S
Evaluate a.(bxc)+b.(cxa). 3

- -
A is a polar vector and B is an axial

. > o>
vector. What is the nature of Ax B ? 3

f( x) 1is a periodic function with time

period T. Show that
a+T b+T

jf(x)dx: J.f(x)dx. 3
a b

Can f(x)=tan x be expanded in Fourier

series ? 3

> -
Show that if V.A =3 then the vector

_)
A is not unique. 3

Solve the following differential equation :

X 1—y2dx+y\/1—x2dy =0. 3

Three one rupee coins have been tossed up
simultaneously. What is the probability
that all the results show heads ? 3
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