MPH-02
June — Examination 2024
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PHYSICS

(Mathematical Physics and
Numerical Analysis)
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Note .— The question paper is divided into three Sections
A, B and C. 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 wuse a non-programmable
calculator, however sharing of calculators is not

allowed.
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Section—A 8x2=16
(Very Short Answer Type Questions)

Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 2 marks.
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For symmetric matrix, its elements a has
relation :

G = Gy

What does x and y represent in terms of 7
and j 7
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%, (iv) What is the value of [ f(x)3(x—a)dx?

—00

T = Gy Here 8(x — a) is Dirac delta function.
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(ii) Use the spherical coordinate system to find I f(x)3(x~a)dx w1 HA F FWM ? ;I
the outer area of the strip @ < 6 < 3 on the )

S(x — a) e 2o Her ¥

spherical shell of radius a.

(v) Find the Laplace transform of the following :

~

et feemes e o1 ST *d U 39 ufget
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(iii) For the Legendre polynomial P, (x) write the FFeF 1 e FAR 6 I

value of : -3
1 N
[ Py ()Ps(x)dx . . . |
) (vi) Evaluate the following function using

: G ion :

feis sigug P, (x) % forw =1 w1 wm fafew amma function
1 3125
I P, (x)P3(x)dx 55

-1
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@ ST :
(Short Answer Type Questions)
3[2.5 .
ﬁ Note .— Answer any four questions. Each answer should not

i) F | b exceed 200 words. Each question carries 8 marks.
vii) For complex numbers :

330 _ ;19 que—d
——=a+ib
2i -1 (g AT 999)

Find the values of real numbers ¢ and b.

feor .- fosl 9 9ol & S SIfSu Y ST SX i

qfty e & fau : sifreray 200 el | uftEifyd wifSwl goae ged
330 ;19 , 8 7% W Tl
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2. A vector of magnitude 10 which points from

IIEAfah & ¢ AT b HT HE AT RIS |
(viii) Represent the following complex number on
graph :
6[c0s240° + i sin240°]
=1 aftry gem & ow § weffa wifse -

6[c0s240° + i sin240°]
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ST , oy .
5,1,0 in cylindrical coordinates towards the

origin. Express the vector in Cartesian coordinates.

T wfew e gf@mmr 10 ®, 98 Soreer e |

ﬁﬁ(s,%",oj ¥ 7o forg 1 ®W® @ W @ T,
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. Given :

D=1, =272 & =739,
&3 = 20.09, ¢* = 54.60
4

Evaluate Iexdxby Simpson’s 1/3 rule.
0

LRI
D=1, =272 & =739,

3

20.09, ¢* = 54.60

e

4
oo & 1/3 faw @ Ie"dxaﬂmamafrﬁrm
0

. Construct an analytic function :
f@ =ulxy +iv(xy)
where
v(x, ) = 6xy — 5x + 3

Express the result as a function of z.
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f@=ulxy + v y)

v(x, ) = 6xy — 5x + 3
IRom R BT z & ®9 H Fad HITST |

1

5. Evaluate J fdx by dividing the range into four

0

equal parts using Trapezoidal rule. Here :

x 0 0.25

0.5

0.75

1.0

! 0.9

0.6

0.4

0.2

1
FAFS [ f dx B A HE B SR SR WA F e
0

3 JUSized a9 ¥ 9 wifsg) =@

x 0 0.25 0.5 0.75 1.0
f 1 0.9 0.6 04 0.2
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. Find the eigenvalues and eigenvectors of the

following matrix :

2 0 -2
0 4 0
-2 0 5

2 0 -2
0 4
-2 0 5

. Solve :

Zp+g) =2+
Here, symbols have usual meaning in partial

differential equation.
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Zp+g) =+

TEl, SR 3Teehel THIRLO | Yookl & WHMT g=ford

aef Bl

. Evaluate the following integral using Beta

function :

a

4 2 2
Iy a”—y“dy
0

T TARe 1 Sl e 1 STAR A gY A4 R

a

4 2 2
fy a”—y“dy
0

. Find the Fourier transform of the slit function fx)

defined as :

; Ixl<e

f(x)=

S M|

; lx]>¢

Also, determine the limit of this transform as lim .
e—0
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(b) Find the coefficient A, where £ = 1, 2, 3

1
- lxl<e

f(x)=1¢ . . .
0 : Ixl>e e H, (x) is Hermite polynomial :

e a lim o
T EAR BT lm % e Fm 2= A HL ()
k=0
Section—C 2%x16=32

(Long Answer Type Questions) (31) SereR fdvne ™ ®1 ITE wRd g TH

Note .— Answer any two questions. You have to delimit

o N o ang
. T =
your each answer maximum up to 500 words. w1 qEeR S (fet B - = 2m,

Each question carries 16 marks.
h =5m) % S| T I8 30° < ¢ < 120° &1

gus—Yd
Erd 3T w9 &S AT HIfSTT |
e .- forel S wel & S SIS 3T et SIR R Stfiehan
500 vr=5i § 9 SifsT ) Y&k 999 16 3% 1 ) () ok A, T RIS, & k=1,2,3 ...,
10. (@) Use the cylindrical coordinate system to find "
3
the outer curved area of a right circular X = Z ApHp(x)
k=0
cylinder where radius » = 2m, height # = 5m
and 30° < ¢ < 120°. & H, (x) 3 sgoe 2 8,8
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h :
11.(a) Evaluate : Where

a>0
jfdz Also give the physical interpretation of the
C integral :
from z = 0 to z = 4 + 2/ along the curve C Ijj(xz +y2 +z2)a’xa’ydz
R

given by z = 2 + it.
Also, evaluate the integral :
zZ

If functi =———— then find th
(b) nction f(2) D (erp? en find the [[]6?+y? +2%)dxdydz
R
residues at its poles. faferfia @5 R =1 fafa #ifwe o e fret @ g
(31) 9% C & ey =1 ¥\ ®1 2z = 0 @ IREs T
z=4+ 2 7% & fau = 3@ =S : x+y+z=a,x=0y=0,z=0,
IEdz et
C a>0

=1 gmere =1 siifas 7w Sifse .
(@) A e fQ)=———— ¥, @ TR

(z-1)(z+1)2 j j j (x% + y* + 2%)dxdydz

R
™ ey I | 8,8
S5 = q TR i Al A RIS
12. Sketch the three dimensional region R bounded by : 5 9 o
Ijj(x + vy +z%)dxdydz
16

x+y+z=ax=0,y=0,2z=0, R
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13. Expand :

f(x):{x ; O<x<2

in the half range :
(@) Sine Series
(b) Cosine Series

FY W
f)={x ; 0<x<2
H foemia sifsT -
(#1) Sine it
(&) Cosine it
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