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MSC (Previous) Physics Examination

Mathematical Physics and Numerical Analysis
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Paper - MPH-02

Time : 3 Hours ] [ Max. Marks :- 80

Note:

ﬁi@T :

Note:

The question paper is divided into three sections. A, B
and C. Write answer as per the given instructions. Check your
paper code and paper title before starting the paper. In case of
any discrepancy 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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Section - A 8§x2=16
(Very Short Answer Type Questions) (Compulsory)
Answer all questions. As per the nature of the question you
delimit your answer in word, one sentence or maximum upto 30
words. Each question carries 2 marks.
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1) (i) Plot the following function f(x) versus x.

Hs (X)
X

Here f(x) = + 4 and H; (x) is Hermite polynomial

Hel f(x) DT x P AT NN TGN f(x) = H3(x)

TAT H, (x) BRHTRE 9898 2l

(i) Find the Laplace transform of f(f) = 5+ ¢
f(f) =54 ¢! P ATA WYX ST DI |

4
(iii) Evaluate the integral / e*dx by Simpson's 1/3 rule

Here h=1 and
X 0 1 2 3 4
e’ 1 2.72 7.39 20.09 54.60

o & 1/3 & o9 9 91T f ¢*dx BT T S BRI

Jgl h=17
X 0 1 2 3 4
e 1 2.72 7.39 20.09 54.60
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(iv) Continuity equation is given as V.J + I 0

(2x%yzi + 3xy*z))
xyz

where J = Writing all main steps find the o

. - (2x%yzi + 3xy%z
WWV.H%—?zOG@TJ:(”Z’xyz"”])

a+ft ey ugl Pl forad 8¢ o S B

(v) If z=2+1i,z2= 3— 2i then evaluate |3z1 - 4Zz|

Ife 2= 24i,=3—2i |3z — 42| ST I

(vi) Write the Laplace transform of (eF)
B (e¥¢) BT AT B/UFR ST Dl |

(vii) Write the Laplace equation for scalar function V

3G He V o fofy AT FHleh_ur S &l
(vii1)Write the value of the following integral / x'e *dx

e 0
= gHTReT /x7e_xdx BT 1 foral
0

Section - B 4xX8=32
(Short Answer Type Questions)

Note: Answer any four questions. Each answer should not exceed 200

words. Each question carries 08 marks.

(Tvs - 9)
(oTg ITRIT UeA)

fAder: gl IR Ul & IR SIRR| MY 30 ITN DI 37feIhay

200 giecl ° gRATT HIfvRI| U T9T 08 3T & gl

MPH-02/1300/8 3) (P.T.O))



2)

3)

4)

781

Using Rodriguez's formula for Legendre polynomial evaluate the

1

value of the f [P, () + 1]dx .

feToig sgug & folt AT (Rodriguez) JF P SHAM FKI §Y

[ Pux) + 1dx @1 A S0 R
-1

Find a real root of the equation xe* — 1 = 0 using Newton-Raphson
method. Here e = 2.7182818

FHPRU xe* — 1= 0 &1 IRAGD A FeT-voad fafd g1
I RI| STETl e = 2.7182818

Divide the range [1, 1.3] into six parts and use Simpson's % rule to
1.3

evaluate f ydx from values of x and y tabulated as
1

1.00 1.05 1.10 1.15 1.20 1.25 1.30
v | 1.00000 | 1.02470 | 1.04881 | 1.07338 | 1.09544 | 1.11803 | 1.14017

W[1,1.3]aﬁ6uﬁﬁﬁwmﬁwé€%ﬁwﬁ
fydxaﬁwwxawyﬁmwﬁwﬁmﬁmgq%

x| 1.00 1.05 1.10 1.15 1.20 1.25 1.30
y | 1.00000 | 1.02470 | 1.04881 | 1.07338 | 1.09544 | 1.11803 | 1.14017
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5) Find the Laplace transform of the following function

(1) f(¢) = sin at cosh bt

You can use property L{e“sinft} = (S_GBTBQ
(i) f(r)=e? cos’t
You can use property L{e“cosft} = ﬁ

o7 & foIU AT BUIaR STTd el —
(i) ™I f(¢) = sin at cosh bt
at s _ B v
MY L{e“sinfr} = T ™ SYINT PR Hhdl g
(il) W f(f) = e cos’t

3T L{e“ cos Bt} = % BT SHINT PR Fhd g

6) If A= x’yi — 2xz) + 2yzk . Find curl curl A
I A = x2yi — 2xz) + 2yzk. S B curl curl A

7)  Find the rezidues of function

_ -2z
&= @ e
Tl T ITGY ST a1
o) = 22— 27

(z+ D>+ 4)
8) Develope f (x) in fourier series in the interval (-2, 2) if f (x)=0
for2<x<0and f(x)=1 for O<x<2.
(=2, 2) 3ARTA H f(x) BRIR 20l ST IR ARG 2<x<0 P foAY f
(x)=0TAT 0<x<2 P AT F(x)=1 &
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9) Is this matrix —21' 1 Unitary? Writing all steps check that

2

whether this matrix is unitary or not?
1 q

2 22 | gt & i g v @ R 9
2
St 1 o g gfest g srerar =ial 2

T AfgaT

Section - C 2X16=32
(Long Answer Type Questions)

Note: Answer any two questions. You have to delimit your each answer
maximum 500 words. Each question carries 16 marks.

(Tvs - W)
(e IR o)

fAder : fhgl g1 Ul & IR SR MY U IR P 3fehad
500 great § g HIRI Udd U9 16 3T & gl

10) (1) Evaluate f (szinz)zdz where C is the circle | z| = 4

(i1)) Evaluate f F.dS where F = 4xzi — y2j+ yzl% and S is the

surface of the cube bounded by
x=0,x=1,y=0,y=1,z=0.z=1

(i) Wf )zdzﬁﬁwwcwfﬁﬂz\—4%|
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(i) [f F.aS S oY Tef & F = duzi — 12+ yok @1 S O Y

TEINRIE Ide e M x=0,x=1,y=0,y=1,z=0.z= 1
SNT 941 2l

11) (i) Solve the following partial differential equation where symbol

have usual meanings (p + q)(px + qy) = 1

(i1)) Working entirely in only cylindrical coordinates, find the values
of VX7 and V-r

(i) T 3Tifres STadhet FHIEHRUT DT §eT PRI TgT Hcllehi b AT
yaferd 31ef & (p+ @) (px+ qy) = 1

(i) I ARE A PeT deHIPR (FeNiep! Bl SUINT P g VX 7
Td V.5 Bl

12) (i) Find the eigen values of following matrix
010
1 01
010

(i) Find the Fourier cosine transform of a f (x) which is unity for

0 <x <a and zero for x = a.

() =T afead & T 91 51 AR
010

101

010
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(i) T f(x) BT HRIR BISIT HUICR ST Bl JgI Bl 0 <x <a
& oI S8 & TUT x> ¢ W & ol L 2l
13) (1) Using Rodrgiue's formula for Hermite function, show that
Hs(x) =— Hs(— x)

(i) Find the Fourier transform for Gaussian function f(z) = ae "

where a and b are constant.

(i) BHSC el & o1y ATGYS G BT SUAIT PR &Y U8 i
R B Hs(x) =— Hs(— x)

(i) MRTT BAT £() = ae ™™ BT BIRIR HUTR ST BRI ST&l
a TAT b 3R B
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