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Mathematical Physics and Numerical Analysis
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Paper - MPH-02

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

Note:

ﬁ'é?T :

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. Check your paper code
and paper title before starting the paper. You are allowed to use a
non-programmable calculator, however sharing of calculators is not
allowed.
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Section - A 8§xX2=16
(Very Short Answer 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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Qus - ‘37’
(rfer o7 IR weT)
fAder : I weAl & IR SIYI 31T 30 ITR DT UAIIR @b TG,

T g1y T 3feehad 30 osci # IR Hifvw| g wed
2 3Tl & gl

1) () If¢=logr findV ¢ Here r = /x> + y2 + 22
AR p=logr g ANV ¢ ST BRI F&T = /x> + p> + 22

(i1) Find the Laplace transform of —%

—% DT AT ™YUT-dX SITd x|

(ii1) Evaluate %

SISk FF

(iv) Is relation J1.(x) = = J_L (x)correct for Bessel function?

ST e B forg am ey JL() =~ J L (x) |qeg g?

(v) Separate the imaginary and real part of the complex function

e3z

S He ¥ & Dleded doI IRad TN GUdh BNy

(vi) Consider Legendre polynomial P;(x) and P,(x) What is the

value of d [P (x)+2P(x)]?

RTSlG Her Py(x) TR Py(x) B IR [ Py () + 2P, ()]
B T T T2
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(vii) Evaluate S x e ™ dx
0

ste_xdx §I'I?T€5§QI
0

(viii)Find the Laplace transform of (e +e™>")

(&3 +e73") BT ATCART BYTAR ST DHiNT|

Section - B 4 X8=32
(Short Answer Questions)
Note:  Answer any four questions. Each answer should not exceed
200 words. Each question carries 8 marks.

Qug - §
(oTg ITRIT UeA)
fAder: gl IR Ul & IR VI 3T 3o ITR Bl frepay
200 vregi B gRAfAT HIfTT| U UT 8 i a1 2l

2) (i) Determine that whether following force field is

conservation or not? F =(2xy+z%) i+ x%j +3xz%k
Ig FrgiRer BT 6 11 TherT FRIE 2 sterar 78l 2
F=@xy+2%)i+x%+3xk

(ii) Let F =2xzi —x j+ y*k Evaluate SSS F dV Where V is
the region bounded by the surfacesli
x=0,y=0,y=6,z=x%z=4
RERSIEIY 1_3)=2xzf—xj+yzl€ ﬁWWSSS?dVWﬁT A\
o AR & aReg I B g (4+4)
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4)

5)

6)
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(1) Prove that the contraction of the tensor Ag is a scalar

or invariant.

I g BRY fob AR 47 BT A Ueb Al AT FaR Tl
gl

(ii) Find the Laplace transform of e sin 4¢

e*'sin 41 BT AT HUTR ST BRI (4+4)
Find the Fourier series corresponding to the following :
. _J0; —m<x<0
function. f(x)—{l; 0<x<
: _JO0; —m<x<0
771 T & | HReER Hoft S1d i f(x)—{l; 0<x<r

|
Evaluate S x*(1—/x ) dx
0

iﬁ(l—ﬁ)sdx?nﬁzﬁﬁm

Find the eigenvalues and eigenvectors of Matrix.

20 —2]
A=l 04 o
-2 0 5]
nfearT & IS JIF TAT 3 A ST DI
[ 2 0 —2]
A=l 04 o
-2 0 5]
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8)
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(1) Find finite Fourier sine transform of the function %
e <= BT aRfT HRIR T IR 1T R

£ sin 3¢

(i1) If Laplace transform o ;

O/ -18
is 5 tan 3 then find

in 3
=)

afe —Slrf’ BT SATCCART IR 5~ tan ' 5 & e“"(—smt3’ )

the Laplace transform of ¢~ <

P AT JUTAR ST BT (4+4)

Using (i) Trapezoidal rule, (ii) Simpson's one third rule, to

1
dx

1+x

evaluate the approximate value of S correct to 3 decimals

0
taking £ =0.25

(i) SuUSTRed oM, (i) Rroem & v R o it grar &

S%waﬁmea&mmmaﬁﬁqaﬁhzozs
0

Solve the following partial differential equation
Zp+q)=x+y?

Symbols have usual meanings.

=T 31if3rep Sraehet THIRUT Bl &l HIRTTY
Zptg=xtty?

T8t uchie! & T aref 2|
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Section - C 2X16=32
(Long Answer Questions)

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

gug - 9
(Sref TR 1)

fAder : gl g U9l & IR SINITI 31T 399 IR B 31frpad 500
grect o g Hif| U ueT 16 3T @ Bl

10) (i) Using Cauchy Riemann equations show that f(z) =z’

is analytic in the entire z plane.

Hifer AT Fefieeun 6 Ferrar & g qarfell ff W 2z daf d
f2)=

(ii) Find a unit normal to the surface 2x*+4yz —5z2=—10
at the point (3, -1, 2)
2% +dyz — 52% = — 10 g P foig (3,1, 2) TR 313 Ml
i S HRY

(iii) Evaluate | x°¢ ™ dx
0
ST BT S xbe ™ dx
1
(iv) Evaluate S P,(x)|* dx Here P,(x) is Legendre polynomial
1

P(x) I? dx TET P, (x) fomig agug 2l

(4+4+4+4)
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11) (1)

(ii)

12) (V)

(i1)

13) (1)

(i1)
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Expand f(x)=x where 0<x<2 in a half range fourier
sine series.
f)=x & 0<x<2 B ¥ R\ PRR Sar oot =
SRR ] \\_IIQI

‘dz . .
Evaluate € where circle C is given by
%(2—1)(z+3)2
|1 Z|=10
ST Y §(z—1)(z+3)2 STl g7 C B § | Z]=10

(8+8)

2z

dz
Evaluate §—< 3
% (z+1)

where C is the circle | Z|=

ot | s o o BT 12

Find finite Fourier cosine transform of the function

f(x)=x* where 0< x<4

et BT YRS BRIR DIl AR f(x) = x> S8 0 < x < 4
(8+8)

Using Newton Raphson method find /8

I U Ay gRT /8 I |

Find SS ‘A -dS using divergence theorem for vector
s
A =x2i +y% +z%k taken over the cube 0 <x, y, z <1

Sroreon s oot S et ge (| K- d'S” s it

SEl A=x%+y+22k BT 0<x,y,z<1 W&l
(8+8)
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