MPH-(02

December - Examination 2025
M.Sc. (Previous) Examination
PHYSICS
Mathematical Physics & Numerical Analysis
T wifcre! Td HiRkegen! faveryor
Paper : MPH-02
[Time: 3 Hours] [Maximum Marks: 80]

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 use a non-programmable calculator, however sharing of calculators

is not allowed.
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Section-A 8x2=16
(Very Short Answer Type Questions)
Note :-  Answer all the 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.
G-I’
(@1fer org ST geA)
fder — ot gedl & SR SIRIY | 39 3 IR BT URAIHIR U ¥es, U drad AT 3Afdehad
30 Rl § URAHAT BT | AP U2 2 3fF &I 2 |

1. (i)  What is the order of pole at z = 3 for given function 4(z — 3)™?

W 4z—3)* & folg 2z =3 R ga & difc T EEA?

(1) Consider the complex function z in polar form. Here z = x + 1y, then

logez = loger + b. What does b represent?
[ Hed z BT A ®U A A | I8l z = X + 1y, a9

logez = loger + b0 &, Al b FT UG &Rl &7
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@i11) If matrix is N = [g _—162]’ identify the name of matrix N>.

aft A N =[5 1) & aRaw N @ wm a wma aRy
(iv) Find the unit vectors normal to the surface z + 2xy = 9 at the point (1, —1, 1).
HAE 2+ 2Xy =9 & 99 gabrg Afewn &l 65 (1, —1, 1) R S1a S |

(v) Find the Laplace transform of following -

-3

Vt

1 &7 AT ®UTR ST HIfT —

-3

NG
(vi) Represent the following complex number on graph -
6[c0s240° + 1 sin 240°]
for=r aftvst e &1 o # yelia Ry —
6[c0s240° + 1 sin 240°]

Z+3
z2(z-1)2(z+ 1)

(vii)

has a pole of order 2 at z = a, also a simple pole at z=b.

Write the values of a and b.

Z+3
z2(z-1)2(z+1)

B z=a W 2Yd Bl BT & T z=b W AR gd
g, dla 92 b& A9 faRag |

A drf . iy -
(viii) dr = - Here T is a position vector. What does A represent?

AT Refy afe T &1 ae A qar gaRia aedr ¥

r

Ifg dr =
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Section-B 4x8=32
(Short Answer Type Questions)
Note :-  Answer any four questions. Each answer should not exceed 200 words. Each question
carries 8 marks.
Yurs—q’
(g SR W)
ficer — &gl IR ueAl & IR QAT | NI AU IR BT DA 200 Teai § GRAFT BIRTY |

JAPb U 8 b Bl T |

) z+4

Evaluate z—dz where C is the circle I(z + 1)l = 1.
C z°+2z+5
z+4 o
e [ — dz BT AT BT | W&f C gl lz+ Di=1 2|
z“+2z2+5
C
3. Find the Fourier Cosine transform of -
1
X for 0<x< 5
f(x) = 1
1—x for 5 <x<1
kO for x>1

BHIRUY BT ®UYTR ST B Tfe —

X for O<x<%
fx) =91_-x for %<x<1
0 for x>1

4. 2 +2x + % x% = aPo(x) + bP1(x) + cPa(x)
Here Pn(x) is Legendre polynomial. Find the values of a, b, c.
I 2 +2x + % x% = aPo(x) + bPi1(x) + cPa(x)

Bl Py(x) fooia 9gUs 21 a,b, ¢ & AF A0 BT |
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5. Construct an analytic function —
f(z) =u (x, y) + iv(x, y), where v(x, y) = 6xy —=5x + 3
Express the result as a function of z.
T Bl @I TAfed Beld @ WU § §918y —
f(z) = u(x, y) + iv(x, y), 5i&l v(X, y) = 6xy — 5X + 3
aRuTT BT Held 2z ® wd H b DY |

1
6. Using Newton Raphson method, find (12)3

WW@WWW@(H)?WW%WI

7. Expand f(x) =x, 0<x <2 in half range Fourier sine series.
B f(x)=x, 0<x<2 Bl 3 WRF IR sine 207 H IR HRY |
8. Find the Fourier transform of the slit function f(x) defined as -
1
. <
f(X) = {s g |X| =&
0 ; Ix|>¢
Also determine the limit of this transform as lin(‘)l
E—
Rl B f(x) BT GRIX FUGR AT BRI —
1
- . <
f(X) = {s g |X| =&
0 ; Ix|>¢
wWaﬁ@mlin{;@iﬁt{aﬁwl
E—
; 1
0. Evaluate [ =1 J.yzdx by dividing the range into four equal parts using 3 Simpson’s
0
rule. Here
X 0.0 0.25 0.5 0.75 1.0
y? 1.0 0.9793 0.9195 0.8261 0.7081

1
lenjyzdxzﬁrﬂﬂwﬁawwwwﬁﬁaﬁeﬁgqgﬁmwﬁw
0

I ST BRI | BT

X 0.0 0.25 0.5 0.75 1.0
y? 1.0 0.9793 0.9195 0.8261 0.7081
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Section-C 2x16=32
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to

500 words. Each question carries 16 marks.

Grs—g'
(" ST 99)
fader — =8l Q1 yAl © SR <INTT| 31T 3109 SR BT 3ifhdd 500 eal § aRAHT BT

UAd YT 16 b BT 2 |

10. (A)  Use Newton Gregory forward difference interpolation formula to compute
y(3.62) from the following table -
X 3.60 3.65 3.70 3.75
y 36.598 38.475 40.447 45.521
R IR IR TG G BT TANT B 14 RO H y(3.62) BT T0MET
: -
X 3.60 3.65 3.70 3.75
y 36.598 38.475 40.447 45.521
(B)  Check that following matrix is Hermitian or not -
1 1-i) 2
A=1(1+1) i]
2 0
Ig Sirg &1 fo = Afg sfARRE © srear &8 —
1 1-i) 2
A=1(1+1) i]
2 0
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(z")?
1. (A) Givenf(z) =8 7
0 0 z=0

z#+0

Here z* = x — iy
Check that at z = 0 Cauchy-Riemann conditions are satisfied or not?
(z")?
fear g f(z) =4 *
0 ; z=0

z+0

JBl 2* =X — iy

I8 Sty f6 z=0 R Hify RAM o dge gl 8 srerar =8|
(B) Solve Z2(p+q) =x>+Yy*

Here symbols have usual meaning in partial differential equation.

22(p+qQ) =x>+y> B EA BN |

Tg[ 3P 3Tdhol THHRT | Ucilb! &b AT Taforda aref & |

12.  (A) A particle moves in the (x, y) plane so that its position (x, y) as a function of

. . .o+ 2t . . .
time tis givenby z =X + iy = e Find the magnitude of its velocity.

TP BT T (x,y) H 0 B BT 2 dif s9a! ReIfd (x,y) 99 t &
B & ®9 H 79 aRe | & o W@y 2

i+ 2t
t—i

3P I BT YR S1d HRU |

Zz=X+1y=

. d
(B)  Evaluate the integral I 2 g

C (z—-zp)

where C is a circle of radius r and center at zo and n is an integer.

4 gHTP T ST DITg —

_[ dz
& (z— ZO)nJrl

el C & g © o 31 r 8 deil zo o & STef n gurie 2|
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13. Sketch the three dimensional region R bounded by -
x+y+z=a,x=0,y=0,z=0, where a> 0

Also give the physical interpretation to the integral

f{{ (x% + y? + z?)dxdydz

Also evaluate the integral -

f{{ (x% + y? + z?)dxdydz

i & R @1 Rifya $IY S & =1 @b g™ aRag & —
X+y+z=a,x=0,y=0,z=0,%& a>0

for=r FHTher 1 e wEar R -

f{{ (x% + y? + z%)dxdydz

g qaGA BT AT =1 DI —

f{{ (x? + y? + z?)dxdydz
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