MPH-02
June — Examination 2022
M.Sc. (Previous) Examination

PHYSICS

(Mathematical Physics and
Numerical Analysis)

(furete sitfaent wd wiferent faversmm)
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.
You are allowed to use a non-programmable
calculator, however sharing of calculator is not

allowed.
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(Very Short Answer Type Questions)

Note .— 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.
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1. (1) Evaluate the integral Iomdx by trapezoidal

rule up to 3 decimals.

Here 4 = 0.25 and

; 1
I+x
0 1
0.25 0.8
0.50 0.667
0.75 0.571
1.00 0.5

. 11
JUSiEed & W 9 9Hha Jomdx 1 HH
@ HIfE |

T h = 0.25 qe
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. 1
I+x

0 1
0.25 0.8
0.50 0.667
0.75 0.571
1.00 0.5

(i1)) In tensor analysis, writing proper steps find

the value of §,, in three dimensional space.

IR forgermn § 3fe w1 fore gu fifordta strmme
H 5, HF @ SIS

(iii) What is value of jf; F(2)8(z—a)dz,

where &(z — a) is Dirac delta function ?

[ f@d-a)z =1 = F0 m, 5 - o)

et 2oel ®o © ?
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(iv) Plot the Legendre polynomial P,(x) versus x.
faig sgoe Py(x) ® x &% Wy fab@ (plot)
HifST

(v) Evaluate the following gamma function :

£
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8
(vi) Evaluate the following :

J.jow e_xz Ho(x)H;(x)dx

where H(x) is Hermite function.
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ﬁﬁrﬁsﬂa HIfST :

ch e_xz Ho(x)H;(x)dx

Rl H(x) T& gHi5e Fed ¢
(vii) Write the complex number :

(\/5 + Zﬁi)
in polar form.

yetd w9 # A e (\/§+2\/5i) =1 fafem |
(viii) If -

SEAY =AY

what does letter x represent in terms of letters

D qns?
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e SEAY =AY T @ FeR x, A&/ p, g, 1, 5%
w9 H F FH B § 2
Section-B 4x16=64
(Short Answer Type Questions)
Note .— Answer any four questions. Each answer should not
exceed 200 words. Each question carries 16 marks.
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2. Construct an analytic function :

f2) = ulx, y) + ivx, y)

where »(x, y) = 6xy — 5x + 3.

Express the result as a function of z.

= wem =1 wifafes wed & 9§ IAEY

f2) = ux, y) + inx, y)

SRl Wx, y) = 6xy — Sx + 3

T H HeH 2z ®Y H R HINT |

3. Solve :

x—y

=

Xy

]

Here symbols have usual meaning in partial

differential equation.
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T HIfST where C is the circle |z| = 3.

y—z 5 x—y Here ¢ is constant.
) (25
vz zx xy

qE I HiT

5 TR 3Terehed WHIRLO H Ydlehl & HEMT Jefeld L
1

C_f) ¢ dz
a1 ¥ 2mi sz(zz+22+2)
4. Find Laplace transform of the following A#) : S CTF |z| =3 99 Tl
3 0<t<2 &l ¢+ I B
SO =71;2<t<4 6. (@) Check the following matrix is Hermitian or
0 ; t>4
not ?
=1 wem fr) 1 AT SO A HIS 1 (1-9)2
A= (1+i) 3
3 ;0<t<2 2 - 0
f()=<-1;2<t<4
0; t>4 g S it for e S efiftem T ofeen @ -
5. Evaluate :
1 (1-1)2
zt A= (1+i) 3 i
—§ : dz 2 =i 0
2mi sz(zz+22+2) l
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(b) The velocity V (km/min) with respect to time

¢t is shown in the table. Estimate the distance

20 : : :
Io Vdtcovered in 20 minutes using

Simpson’s 3/8 rule :

t \%
0 0

2 10
4 18
6 25
8 29
10 32
12 20
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14 11

16 S
18 2
20 0

99 + % g 91 V (km/min) F1 39@ H S

T T e % 3/8 % T 9 20 e § @@

A [V o

t \%
0 0
2 10
4 18
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6 25

8 29
10 32
12 20
14 11
16 S
18 2
20 0

7. Find the Fourier series coefficients a, of the

resulting periodic function :
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0 if -L<£<0
u(t) = . .
Esnwr if 0<t<L

whereLZE.

Q)]
fr= aftorft smgfa wem &% fau wer o o, 9@
ﬁﬁl@:

0 if -LL<r<0
u(t) = . .
Esinowr if 0<t<L

w&f L= L.
Q)]

. Find the divergence of the following function

-> - N
F=cr using spherical coordinates. Here C is

constant vector.

TMefta fAdene w1 STEN HW gL HEd F=cr @

Wﬁﬁﬁﬁmaﬁg T =R Hiewr ¥

MPH-02/ 15 (14) 1-87



9. Find the Fourier transform of the following
function :

1- if <1
AQ) = x| 1f |x] |
0 otherwise
frfafea wed #1 /IR T 9 HiT

I-|x]|if |x|<1

AG) :{ 0 =
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