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PHYSICS

Paper-11
MATHEMATICAL PHYSICS AND SPECIAL THEORY OF RELATIVITY

Time : 3 Hours
Maximum Marks : 33

Note: (1) No supplementary answer-book will be given to any candidate. Hence

the candidates should write the answer precisely in the main answer
book only.
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(2)  All the parts of one question should be answered at ene-place in the

answer-book. One complete question should not be answered at
different places in the answer-book.
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(3) This Paper is divided into 5 questions, candidates are required 1
atiempt all questions. First question will be Compulsory of nine marks
comprising of six parts of short answer type with answer not exceeding
half a page. All six parts are of the same marks. In remaining part of
papers two questions will be set from each unit with intemal choice.
Each question will carry six marks.

W 3T A 5 3 & | Rl ) oft v v w0 ¥ | vum vE 9 i
a,mmzmosmimmmgammm
w1 @t 06 W wWE a7 % & | T-73 & 9w wm & yalw gie @ 3

7 & ol & vl gz A o T ww we R W o v % i qee
ENeaming

206 an |11 ’ PT0

https://www.pdusuonline.com



[.  Answer the following questions : 14%x6=9
PreafeRes yeat % s

(a)  Write the scale factors in cylindrical co-ordinate system.,

TR frdwe! # et Tonieht 1 ffee |

(b)  How does Jacobian J(u, V=12

Yo Ju, v) = 1 FREm R 7

(¢)  Write the component of four force vector.
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(d) Isit possible for a free particle to completely absorb a photon ?

1 TF Tth 59 T BIeH B T €9 & a9y 40 7

@ Write the value of Hy(x), H,(x), Hy(x) and Hy(x) for Hermine polynomials.
TS TEIE F R0 H(x), H,(x), Hy(x) 3R Hy(x) % w1 = ferfed |

(H What is the required condition for method of separation of variables ?

=R qerm 6 ffty & wam ot e w4 fAf |

UNIT-1/9fR -1

2. - (a) Derive an expression for gradient of a scalar field in orthogonal curvilinear co-

ordinate system and find it in spherical co-ordinate system. 3
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(b) Prove that: 3
forg #if :
u,v,w
wherex+y+z=u,y+z=uv,Z=uvw
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(a) Prove the following relations for Dirac-Dclta function : 3
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(i) .r%ﬁ{x)=—5(x)
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(i) J. d(x-a)d(x-b)dx=3(b-a)
-0

(b) Define Metric tensor and Associate tensor. Explain the role of Associate tensor

in raising and lowering of index of a tensor. 3
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UNIT-1 /e~ 11

3. (a) Define four frequency vectors and hence derive the relation for longitudinal and
trapsverse Doppler’s effect. https://www. pdusuonline.com 3
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@ Prove that Lorentz force can be expressed as . 3
F —qu
%Wﬁmﬁﬁﬁﬁwﬁmmmm%
- Fu=aUE, .

OR/Jgan

(a) Prove that a photon can not gwe rise to an electron-positron pair in free space in
absence of an additional external field. 3
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(b) Olgrtqin thc equations for transformation of an electric field and magnetic field. 3
T &3 o garhig 9 % fore war=rw it @ TR HRR
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UNIT - 111/ g2 - 11

4. (a) Starting with Rodrigues formula for P (x) prove the orthogonality conditions i.e. 3

+|

J‘ P,(x) P (x)dx =
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2
f P (x)P (x)dx= T+ Snm
-

H,(x)

. . . 2
(b) Prove that co-efficient of 1" is in 2~ t° 3
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(a) Prove that : 3

forg iR 5 -
(i) xJn'(x) =nln(x) - x] 4 (x)
+1
(i) jpn(x} dx=2
-1 .

(b)  Find power series solution of Hermite differential equation. 3
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5. (a) Solve the wave equation in spherical polar coordinates for a vibrating circular
membrane. 3
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(b) Discuss vibrations of circular membrane and find out A,and B_co-efficient. 3
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(a) Explain process of diffusion, derive a necessary formula for heat conduction in
thin rectangular plate. 3
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(b) Find the general solution of Laplace equation in spherical co-
using separation of variables method.
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