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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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Section-A 8x2=16
(Very Short Answer Type Questions)

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) Find the directional derivate of \ in direction
of vector Z
H A ~
Here w =2x + 7z and b =3/ +4;.
Hfgst Z % sfest y w1 fow Sfafea @
O _) ~ A
FITQ| &l = 20 + 72T b =3/ +4; ¥
(ii)) What is the distance between two points
(given in cylindrical coordinate system)
P,(1, 0, 0) and P,(1, =, 0) ?
3 fagell (Iomwr et § fw Moo )
P,(1, 0, 0) T Py(1, , 0) & \ea gt =~ Brft ?

(iii) Consider the Kronecker delta §;. Find the
value of :

51 +8% +55+85 +03
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IRt Sl T 6{"1??0|c{|{oh”|l”l{l|“*—-16lﬂ 7 fqu ¢ weH & AT 2z = 2 W 4Ya &l Hife
T A HifeT 1 B ?
51 +6% +55 455 +53
(iv) The sum of eigenvalues of a following matrix
is equal to 8. Find the value of x :

f) = 2(z-2)7
(viii) Find the Laplace transform of function 2te3f.
T 23 1 ATH FUR [ I |

1 a b Section-B 4%x8=32
A=lc x f (Short Answer Type Questions)
d e 5 Note .— Answer any four questions. Each answer should not
i - - . W-[ N N exceed 200 words. Each question carries 8 marks.
ﬁi?a%q 3:”3: _H ‘_'“ X
M ﬂf% . ) Qg —d
-1 a b (g 3THT T99)
A=l ¢ x f fEer - Tl o) uvAl & S STl YS9 S Wl
d ¢ 5] sfasram 200 v H OUfEfga SifST TdE g9
(v) For Bessel function J(—z) (x) = bJ(Z) (x). What 8 31k I T
is the value of b ? 2. Using beta and gamma function find the value of :
= /2
?ﬁ%‘f‘gﬂim Jep @ = by ) B o H fo “sin*6 cos’ 6do
(vi) Writing proper steps, check that whether LG B L B 2 N B & L . B 1
function F(x) even function or odd fgnction. J m/2 sin% @ cos’ 040 =1 A T Fif
Here P, (x) is Legendre polynomial and 0
F(x) = Py 0 P; () P, (x). 3. Find the eigenvalues and eigenvectors of matrix :
3fea W& 1 foen g a7 Site wifve R we Al 44
F(g)ww%aww%rsmw%mﬁm(x) “1.16 12
| TR FER ¥ 3 F() = Py () Py () Py (). Az & SEEE T SIS wRE 9 R
(vil) What is the order of pole at z = 2 for given
function : :{ -4 4 }
f@ = 2(z-2)7 -1.6 1.2
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4. Find the Fourier transform of the function :

A(x):e_m2
7= 1 {ReR IR F wifST

2
Alx)=e™™
. Evaluate the integral Ic(z )2 4z, where 2* = x — iy.

Here C is a straight line joining the points z = 0
and z = 1 + 2i.

fre T jc(z*)2 dz &1 HEATHA FITTY, &l

2% = x— iy | T TGl 2= 0 Ad 2z = 1 + 2/ %1 SeA arett
WA @ C ¥

. Using Cauchy’s integral formula, evaluate the
Z

e
integral qscmdz for the both cases of centers,

if C is a circle of unit radius with center at :

@ z=1i

(b) z=-i

FHiE THHRA T K ITAN HA L GHHRA
zZ

qscﬁdz H H o el R A HifSe SE

C 3% oo &1 9 © af S &3 :

() z=1i

() z=—idA

. 1+ x—x%=aPy(x) + bP (x) + cP, (x). Here P, (x)

is Legendre polynomial. Find the values of a, b, c.

1+ x—x% = aPy(x) + bP; (x) + cP, (x). T P, (x)

Wlg TgIE S| a, b, ¢ T HF T FHIOT |
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8. Check that whether following function is rotational

or not :

X:(ysinz—sinx)f+(xsinz+2yz)j

A

+(xycosz+y2)k
Siter wifse R fe wer oo © stgen T

X:(ysinz—sinx)f+(xsinz+2yz)}'

A

+(xycosz+y2)/e

. Check that whether complex function f= (x + iy)3

is analytic or not.
St it for GfEs wed f= (v + iy)® Svaifes ©
1o e |

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.
gug—y>
(&d I 99)

Teor o~ =81 Q1 U9l & SR ST | 319 319 SR 1 Aferehas
500 vr=5i § 9 SifST | Y&k 999 16 3% 1 )
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10.(a) Find the Laplace transform of the following 1 3
function : (a1) Hfer { } % fou sl tfhee g9a gt
(O = 262 cos? ¢ 3 4
(b) By using Rodrigues formula for Hermite HIfSTT | 8+8
polynomial obtain the H, (x), and then plot
the [H, (x) + 1]? versus x.
(31) 71 HeH 1 AH TIRR JG hINT
f(®) = 2¢72t cos? ¢
() Tffe sgwe & foru Afem g3 1 swEm & g
H, (x) 9T HIfSC qe [H, (x) + 1]2 1 x &% @™

12. Expand periodic function f(x) = % 0<x<2m in
a Fourier series if the period is 2m and
f(x) = f(x + 2m). Also plot f(x) the with x in the
range 0 <x < 2m.

AER e f(x) = x%; 0 <x<2n I HRSR Joit H

b iR 843 femfia wifse afg emed 27 qen f(x) = f(x + 27) B
. WH 0<x<2n® f(x) & x & qg fafm wismr 16
11.(a) Evaluate _[0 S dx by dividing the range into 13.(a) Find the poles of :
four equal parts using Trapezoidal rule. Here : 1
fz)=
x0[025/05[0.75]1.0 (1-2i)2% +6iz—1-2i
S1]09 1060402 (b) Find a real root of the equation x> — 2 = 0
(b) Verify the Cayley Hamilton theorem for using Newton-Raphson method. Here start
1 2 with initial value x = 1.5.
matrix )
{3 4} 1
(1) we f(2)= 5 F Y I
1 . (1-24)z" +6iz—1-2i
(37) T Jofdx T UM TE H AR SE R
T |
T e JuSiged om 9 HifeT | =T ~ N
T b (F) TR 3 — 2 = 0 =1 A qA -
x[0[025]05(0.75][1.0 fafy g1 @ FISCI TRl « = 1.5 IRA9F 799 &
f11]109 (06|04 |02 Y Y& HI | 8+8
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