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1. Answer any two questions :

i) a)
b)
ii) a)
b)

iii)  a)
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( English Version )

10 x2 =20

If the three vectors

> N A A D A A A

A=3i+2j+pk, B=3i+4j+5k
H

AAA
& C=i+j+k are Coplaner then

what is the value of p ? 4
. —> 5 A
Evaluate ¢ if Vo=2r"r. 6
Calculate the value of V2 (Inr). 4
2
d d
Prove that V2 flr) = —f+£—f

dr2 r dr‘

What is the value of f(r) if
V2f(r)=0? 6

The equation of a charged particle in a
magnetic field is given by the equation
_)
dv e
dt m
_) .
[ B is a constant vector ].

- o
(v xB).

Show that the speed of the particle

- >
and (v .B) are constant. 6

[ P.T.O.

QP Code:18UTS8OEPH1 4

b)
iv) a)
b)
v) 9
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—> A A
If A=(2x+5y-4)i+(5x-3y+6)j

e
then calculate § A.dr around

the triangle with vertices (0, 0, 0),

(2,0,0)and (3,2,0). 4

If A and B are two mutually
independent events with P( A) = 0-68

and P ( B) = 0-38 then find

P(AN B), P(A|B) and P(B|A).
2+2+1

Two cards are drawn sequentially
from a pack of 52 cards. What is the
probability that one is ace of spade
and the other is jack of hearts. What
is the probability that both the cards
are aces ? 2+3

Solve the following equation :

dy 1 eY
—_— 4= .
dx x 2
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b) Show that

du= (x2+y2+4)xdx+(x2—y2+9)ydy

is a perfect differential. Calculate the

value of u. 2+2
vi) a) Using the relation between the
Cartesian and polar co-ordinates
prove that xﬂ—yi =i. 6
oy ox o

b) Expand the following function in
Fourier series : 4

0 , —n<x<0

f(x) = i , O<x<m

2

2. Answer any three questions : 6x3=18
NN A
i) a) Resolve the vector 6i+2j-2k
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along the parallel and perpendicular

AAA
components of the vector i + j+k. 3

b) If f(x) be an even periodic function
then show that
f(x) = ag +a2x2 +a4x4 +... 3
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ii)

ii)

_)
a) The vector A is non-conservative.

What is the condition that the vector

%
vy A would be conservative ? 3

b) Find the unit vector orthogonal to the
surface 2y2 z +3xy =4 at the point

(1,1, 1). 3

In a special situation of motion of a rigid
body the following three equations have

been obtained :

do
dt

d o))
dt

dog _
dt

A 1

+(C—A)0320)3:O

A

+(A—C)(o30)1:0

C 0.

Calculate 0, 05 and 0 if A and C are

constants. 6

Whether the vector

- A A AN
f= ez(2xyi+x2j+x2yk)

is irrotational ? If yes, then find the

potential of the vector. 6
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- -
a) Prove that do= Vo.dr.

—> A A A
[p=0(x Yy 2z) and r =xi+yj+2zk |

3
H
b) Define V ¢ from the above relation. 3
2 2
0 0
The equation —f = L—f is known

6x2 c2 6t2

as wave equation. Show that the above

2
0
equation can be transformed to f =
9&on
by taking & =x+ ct and n =n-ct 6
Answer any four questions : 3x4=12
-> -5 - -
i) Calculate the valueof V (r.a) if a is
constant vector. 3

ii)

ii)
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f ( x ) is a periodic function with time

period T. Show that
a+T b+T

J.f(x)dxz J.f(z)dz. 3
a b

- -
Find the value of V x A in cylindrical

coordinates. 3
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iv)

vi)

vii)

viii)

What would be the probability that there

will be 53 Wednesdays in a leap-year. 3

Solve the differential equation

X l—y2 dx+y 1—x2dy=0. 3

What do you mean by stable, unstable and

neutral equilibrium of a body ? 3

A, B and C are three mutually exclusive

and exhaustive events. If P ( B) = % P(A),

P(C)= % P ( B), then what is the value of

P(C)? 3

—

ﬁ
The expression V.A is a covariant

quantity. Prove the correctness of the

statement. 3
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