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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 use a non-programmable
calculator, however sharing of calculators is not
allowed.
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(Very Short Answer Type Questions)

Section—A

8%x2=16

Note .— 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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1. i) The sum of eigenvalues of a following matrix

is equal to 31. Find the value of y :
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(ii)

(iii)

1 Afeerg @1 oA A 1 AR 31 ® Ay
e J1d i

-3 B a
A= ¢ -30 A
r ) y2

Consider the Kronecker delta 6{, find the

value of :

2
2435 - 2657 + 483 — 583 + 553 — 853 |

I Sl werd 5/ W formm wifs, =1
HH T RIS

2435 - 267 + 485 — 583 + 553 — 853 ]2
What is the order of pole at z = 3 for given

function 4(z — 3)4 ?
Ted 4(z — 3) 4 & AT 2 = 3 W ga & Fie
F1 BT ?
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1
(iv) Evaluate the integral lidx by

01+x

Trapezoidal rule upto 3 decimals.

Here # = 0.25 and :

x 0 0.25 ] 0.50 | 0.75 | 1.00

— | 1 0.8 [0.6670.571| 0.5

- 12
IUSiged & o | e -[Ol—dx T AH
+x

3 TIMAE dF A HIfST |

&

T8l h=0.259 :

x 0 0.25 | 0.50 | 0.75 | 1.00

— | 1 0.8 [0.6670.571| 0.5
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(v)

(vi)
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Evaluate the following :

347 e Ho@] [H ()] de
where H(x) is Hermite function.
=1 =1 9. T:F"IﬁfQ :

3+ o [Ho [H @] dr

el H(x) T sHiEe ®or B
Evaluate the following function using gamma

function :
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(vii) Write the complex number (\/§ +3\/§i) in
polar form.

yeta &9 & aftie gen (3 4 343/) ® fafen

(viii) Find the unit vectors normal to the surface

z + 2xy = 9 at the point (1, -1, 1).
A z + 2xy = 9 & o SR @ieen @ fag
(1, -1, 1) | 9@ SIS

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.
gus—a
(Y I T99)

fdor .- Tl 9® gvAl & S ST AW U I OW
sfasram 200 I Ui SifSTl TAE T9H

8 3% H T
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MPH-02/16 (7)

z+4

. Evaluate j 3 dz, where C is the circle

CZ +2z+5
|z+1)|=1.
4 .
i | 2‘” dz # @ Hfw, s C oI
CZ +2z+5
(z+D)]=1 71
X n+2r
. <—1)’(5j
. Usin J (x)= ) ——=£L_—— find
8 n() ;0 rlin+r+1

di;c[x_”Jn (x)} .

(_l)r(x)n+27
— _Zw 2 1 T F@ T
Jn(X)_,ZO rlin+r+1

d [, (x) | 7m0 =ifom

dx

. Evaluate the following integral @(42_ 3Zjdz
C z —Z

counterclockwise around any simple closed path

such that :

(@) 0 and 1 are inside C

(b) 0 is inside and 1 outside C
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98(42— 3z
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z —Z

(37) 0T 1 99

(@) 0FTCH AR ETANM 199 C & 9K T

jdzwmaﬁaﬁm%:

C& ofir &

5. Find the Fourier Cosine transform of :

fx)=

x for 0<x<l
2

1-x for l<x<1
2

0 for x>1

RS ST TR A RISC A

f(x)=

MPH-02/16

x & fog 0<x<%
1-x = fou %<x<1
0 mfaw x>1
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6. The velocity V (km/min) with respect to time ¢ is

shown in

the table.

Estimate the distance

20 . . : :
Io Vdt covered in 20 minutes using Simpson’s

3/8 rule :
t \%
0 0
2 10
4 18
6 25
8 29
10 32
12 20
14 11
16 5
18 2
20 0

MPH-02/16

(9)

TC-87 Turn Over

R ¢ WY a1 V (km/min) F 9@ H IR0 TR0
B fogem & 3/8 & fom @ 20 e & @9 &1 T

20
T [V e

t v
0 0
2 10
4 18
6 25
8 29
10 32
12 20
14 11
16 >
18 2
20 0
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. Find the Laplace transform of function

A .
Z ~° |sinat, here a is constant.
2

e [eat—z_e_atjsinat T M B AT HISE |
TEl a TR T

. Using Newton-Raphson method, find (12)!/3.
IET-IFH A w1 ST Fw gL (12)1/3 # " 9@

T |

%
. Find Idz’deV using divergence theorem for the
g_.2% 2% 27
vector F=x“i+y“j+z°k taken over cube
0<x<1,0<y<1,0<z<1.
Ifs afeer ﬁ:x2§+y2f+22/; TATO<x< 1,
0<y<1,0<z<1 &% AT TR THI T ITAM

FQ g IdivEdVWﬂHSIﬁaﬁﬁ'Ql
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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.
guug—Hq

(&d I 99)

fAder .- forsl S wel & SW SIfST) 3T e SR W SAfhan

500 v=1 § ufteifya SifsT) g 99T 16 3% 1 B

10.(a) Evaluate the integral J.(Z*)2 dz, where

C

z =x— iy. Here C is a straight line joining

the points z = 0 and z = 1 + 2/
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(b)

11.(a)

MPH-02/16 (13)

wwa [()d W @ Wi e
C

F=x—iyl T fagsf z=0qMz =1 +2; FI

Se dreit we e C ¥

2+2x+%x2 = aPy(x) + bP;(x) + cPy(x). Here
P (x) is Legendre polynomial. Find the values
of a, b, c.

2+2x+%x2 = aPy(x) + bP(x) + Py | =&
P (x) fSig 8T Bl 4, b, ¢ A @ HIfC |
By using Rodriguez formula for Hermite
polynomial obtain the H,(x) and then plot the
[Hy(x) + 3]? versus x.

3 sgue & fou g g3 1 3T w1 T
H,(x) 9@ IfST qe [Hy(x) + 3]> &l x & 9™
fafs@ (plot) =ifST)
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(b)

12.(a)
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Verify the Cayley Hamilton theorem for

201
matrix 1 21

Hfeeq ﬁ ;} * fou &fa sfaee 99 Tenfid

HIT |

Construct an analytic function :
f@) = ulx, y) + inx, y)

where »(x, y) = 6xy — 5x + 3.

Express the result as a function of z.

= e 1 Tfdfes wer & w9 § 9AEy
f@) = ulx, y) + inx, y)

ST Wx, y) = 6xy — Sx + 3

oMy 1 FeH 2z ®Y H e hieT |
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(b) Use Newton-Gregory forward difference
interpolation formula to compute y(3.62) from

the following table :

3.60 3.65 3.70 3.75
36.598 | 38.475 | 40.447 | 45.521

A-TI U@ AqAIE G 1 Tam R =
RO F (3.62) i TUAT HIGT :

3.60 3.65 3.70 3.75
y 36.598 | 38.475 | 40.447 | 45.521

13.(a) Solve :
(y j ( ) ( yj
yz zx xy

Here symbols have usual meaning in partial

differential equation.
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(b) Find the Fourier transform of the function :

Flx) = 1 ; |x|<a
= 0 ; |x|>a
= ®ed 1 HReT TR J[ HINY
B 1 ; |x|<a
f(x)_{o L lxl>a
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