MPH-02
December — Examination 2021
M.Sc. (Previous) Examination

PHYSICS

(Mathematical Physics and
Numerical Analysis)

(T sitfeet we wifere fager)
Paper : MPH-02

Time : 1% Hours | [ Maximum Marks : 80

Note .— The question paper is divided into two Sections
A and B. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes. Check
your paper code and paper title before starting the
paper. You are allowed to use a non-
programmable calculator, however sharing of

calculator is not allowed.
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Section—-A 4%x4=16

(Very Short Answer Type Questions)
Answer any four questions. As per the nature of
the questions delimit your answer in one word,

one sentence or maximum up to 30 words. Each

question carries 4 marks.
ug—AH
(fa oy 3w uv)
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1. (1) Find the real values of @ and & for the

following complex quantity :

exp [Mj =a+ib
)"

= gty Uit & faq ¢ qen b &1 adfas 71
A HIST

exp (Mj =a+ib
)"

(i1)) Find the residue for the following complex

function at its pole :

f(Z):(erle

z—1

=1 aftay e & fau SigT &1 AF 38& 49
WWW:

.z+13

f(Z):( j

z—1
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(ii1) Find the sum of eigen values of the following

matrix

w
N

O
L N
W o0 =
T N
~——
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(iv) Write the values of the following :
(@ [ e(x)d(x—b)dx

(b) 8,8,
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(@) [~ g(x) 3(x—b)dx

1
(v) Evaluate Jo f(x)dx by dividing the range into

four equal parts using Trapezoidal rule. Here :

X ()
0 1
0.25 0.82
0.5 0.62
0.75 0.38
1.0 0.15
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&

Iel
x )
0 1
0.25 0.82
0.5 0.62
0.75 0.38
1.0 0.15

(vi) Find the Laplace transform of function

f(x) = sin x cos x.
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T f(x) = sin x cOS x TRl TN &R AT
RIS |

(vii) Fourier transform of a pulse is given by :

Plot the qualitatively g(w) versus w graph.

TF TS H HRW T Hod 9 § ¢

2(w) = \/%(sinwawj

g(w) T w & A OEH® €9 § TTH SR

(viii) Function is given by :

M—_a+bx2+cx4+
S—=a+bx" o+
X

Here Jy(x) is Bessel function. What are the

value of ¢ and 6 ?
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wed = ® e

Jo(xz)—l — 05

X
TRl Jo(x) A HeM T, A a TA b H AA FA
/I 2

Section-B 4%x16=64

(Short Answer Type Questions)

Note .— Answer any four questions. Each answer should not

exceed 200 words. Each question carries 16 marks.
us—a

(g 3THT T99)

fder:- sl o) gl & S STl eY e S Wl

sfasram 200 I H Ui SifSTl TS T9H

16 3Rt T T
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2. (@) Check whether the following complex
function is analytic or not ?
exp(x + iy)
Tz W= Hifse fF e 9wy wem sHfafes ©
e & ?

exp(x + iy)

(b) Find the all poles for the function :

fl2)= c20t thz

z +a

Also find the residue at z = ia.

= wed & fau 9t ga 9@ wif

cotrmz
f(2)=——
22+a2
A 2 = g W GG o F@ HifSQ | 8+8
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3. (a) Evaluate the integral :

dx

J‘OO COSax

0 4241

=1 99e I Sifee

dx

J‘OO COSax

0 x2+1

(b) Compute the integral along  the
counterclockwise oriented circle of radius of

2, lz| =2

1-2z
Integral = @C m dZ

e 2 & amEd gu & orfiey HeRe |

Hifee, T’ |z| =2 :
1-2z
THTR A= d
qsCz(z—l)(z—3) ‘ 8+8
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4. Consider the vector field F :4xi—2y2j+22k
and the (cylindric) volume V bounded by the planes
z = 0 and z = 3 as well as by the surface
x2 + y2 = 4. For given volume V using cylindrical
coordinates calculate the following integral :
_)
[ divFav
\Y

- A A A
e &% F =4xi—2y° j+2° b W fauR Fifw aon

IAATRR Fg 3TFad V S fof a1 z = 0 9 z = 3 9

TR 42 + 2 =49 95 ¥ g U ema@m V & fow

=1 FHRd 1 A TR eIl & ST R

T4 A@ HIT

IvdivEdV
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5. Determine f(x) in a Fourier Series. Also draw the

f(x) versus x graph :

0, 2<x<-1
f(x)=<Fk; -1<x<l1
0;

l<x<2
= ®em f(x) B BRW S § 9 HINSC B

f(x) A x & T TF ot sART

0; 2<x<-1
f(x)=1<Fk; -1<x<l1
0; l<x<?2

6. Draw the curves for the following each Legendre

polynomial versus x :
Po(x), Pl(x)a Pz(x), P3(x)
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Py(x), P1(x), Py(x), P3(x)
. Consider the Gaussian probability function
f(x):Ne_“xz, where N and o are constants,
where o > 0. Find its Fourier transform g(w), here
you can use I_OOOO e_”zdu: constant , then also plot

the following graphs :

(@) f(x) versus x for both large and small values

of a

(b) g (w) versus w for both large and small values

of o
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T W W f(x) = Ne " ® eifo, o
N @ o =X € @ >0 ¥ T@ Hod & HRER
TR g (w) I Ffr, 7@ [ e duy —Foriw =
ST FR Ghd § a1 T & Hey We 9enR

(31) f(x) A x & A WE o & 709 o Al AT
E
(F) g(w) T w & A AR o & 09 9 AH

& faw

. Find the Laplace transform of the follwoing

function :

7 sin 3¢ + 3¢72f cos?t + 13 sin 3¢ cosh 7¢

9 %o 1 T IR J[ ST

7 sin 3¢ + 3¢72f cos? ¢ + 13 sin 3¢ cosh 7¢
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9. Find a real root of the equation x> — 2 = 0 using

Newton method.
TR x2 — 2 = 0 =1 afas qa Fged fafy g
A IS
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