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PHE-04

BACHELOR OF SCIENCE (B.Sec.)
Term-End Examination
June, 2014

PHYSICS
PHE-04 : MATHEMATICAL METHODS IN PHYSICS-I

Time : 1 —;— hours Maximum Marks : 25

Note: Attempt all questions. The marks for each question
are indicated against it. Symbols have their usual
meaning. You may use a log table or calculator.

1. Answer any three parts : 3x4=12
> o N '
(a) Three vectors a , b and c¢ are given by
__.)

/.\ A A
a =2i+4j +k
A
i

A A
7i +4j +2k

_)
b
A A A
—c-) =41 +3j + k
Determine the angle between the vectors
- - - -
(b-a)and(c - a).
(b) Obtain the unit vector normal to the surface
of a cone z2 = 4 (x% + y2) at the point (1, 0, 2).
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(c) The spherical polar coordinates u, =r, u, =6

and u; = ¢ are related to the cartesian

coordinates x, y, z as follows :

X =r sin 0 cos ¢

y=rsin 0 sin ¢

z=rcos0
Show that the spherical polar coordinate
system is orthogonal.

, — - - -
(d) Compute (A x B) . (C x D) for the

vectors

- A A

A =1i+2]

—-> A

B =-3i +2j

- A A A
C =2i +3j +4k
—> A A A
D=6i-7j +2k

_)
(e) The position vector r (t) of a particle of
mass m is moving on a curve given by

- A A

T (t)=3t21 +6t] +7k
Determine the angular momentum of the
particle about the origin.

2. Obtain the work done by the force

—> A A A
F =zi +xj +yk

in moving a particle along the curve x = cos t,
y=sint, z= 3t for (0 <t < 2n). 5

OR
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State Gauss’s divergence theorem and use it to

-»> >
evaluate the surface integral j A .dS overa

S

spherical surface of radius 2 units, for
- A A
A =7xi -zk.

3. The probability of a successful brain operation is

0-2. What is the probability that at least one
person out of 10 undergoing the operation will
survive ?

OR

The probability distribution for a continuous
random variable X lying between 0 < X < oo is X,
Calculate the mean < X > and the variance c.

4. Resistance of a coil at different temperatures is
measured. The data is given below :

T(CC): 40° 50° 60° 70° 80°
R®: 12 13 14 16 17
Obtain the equation R =a + bT for the best fit.

OR
Obtain the value of E(Xz) for the Poisson
distribution :
-m
px;m)= & m*.
x!
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> A h A
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- A A A
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X =7 8in 6 cos ¢
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21
(o) wfeam

o>

A
+2j

A A
-31 +2j

A A A
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I
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PHE-05

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
June, 2014

- PHYSICS
PHE-05 : MATHEMATICAL METHODS IN PHYSICS-II

Time: 1 —;— hours Maximum Marks : 25

Note : Attempt all questions. The marks for each question
are indicated against it. Symbols have their usual
meaning.

1. Answer any three parts : 3x4=12

(a) Show that the solution of the ODE :
(y + 4)y + x = 0 is a family of concentric
circles centred at (0, — 4).

(b) Solve the ODE : y” + 3y’ + 2y = e~

€ Ifz=InG2+ cyz), what should be the value
of ¢ so that z satisfies the equation

- 0%z 8%z
al oyt
(d) Solve the initiﬂ value problem :
y'+5y +6y=0, y(0)=1, y(0)=4
(e) Isthe periodic function
fix)=x, -1<x<1
fix + 2) = f(x)
odd or even ? Obtain its Fourier series
expansion.
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2.

3'

Answer any one part :

(a) Determine the roots of the indicial equation
around the origin for the following
differential equation :

x2y”+xy’+ (xz - %) y=0
Also obtain the recurrence relation.

(b) A conductor of resistance R and inductance L
is connected in series with an alternating
voltage source E = E; sin wt. Show that the
current i(t) in the circuit is given by

E, sin (ot - 6)
RZ + s
where 6 = tan " J(@L/R).

Answer any one part :
(a) Obtain the Fourier series of the periodic
function

ity =

0, if —T/2 <t<0
E(t) =
Eosinmt, if 0<t<T/2
where T = 2n/m.

(b) The steady-state temperature distribution,
T(x, y), of a rectangular plate is governed by
the following equation :

02T(x, y) . 02T(x,y) _
axz ayz

0;

0<x<L;0<y<B
Determine T(x, y) if the boundary conditions
are

G) T,y =0,
() Tx,0=0, T(x,B)=Ty 0<x<L

——HP(L"V) =0, 0<y<B
ox
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(¥) w1 adl Bor
fx)=x, -1<x<1

f(x + 2) = f(x)
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E, sin (ot —6)

R2 + 0212
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i(t) =
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O0<x<L;0<y<B
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(i) T(x,0=0, T(x,B)=Ty), 0<x<L
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