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This question paper contains three

sections as under :

Section-A @|ug ‘3’ Max. Marks-5

This section contains one compulsory question
with 10 parts, having 2 parts from each unit, short

\ answer in 20 words for each part. All questions carry

equal marks.
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Section-B gvg ‘a’ Max. Marks.3;

This section contains 1_0 questions having 2
questions from each unit. Answer 5 gquestions (250
words each) selecting one question from each unit. All
questions carry equal marks.
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Section-C gvs ‘w’ Max. Marks-20

This section contains 4 descriptive type questions
ﬁ;uestioﬁs may have sub-divisions) covering all units
but not more than one question from each unit. Answer
any two questions (500 words each). All questions carry
equal marks.
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(@) Define curl of a vector funct

Section A/@US-H

jon. Is it a
scalar or a vector ?

aﬁﬂw%ﬁ%aﬁnﬁuﬁmaﬁﬁmuw
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(b) What does contraction mean in tensors ?

S F wEed @ own o ¥ 7

(¢) Show that the derivative of unit step

function is the Dirac delta function.
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(d) What do you understand by time like and

6136

gpace like vectors ?
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(¢) What is four-acceleration of the A SO
cle 7
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(¢ Exp

lain pair production.
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) Write Legendre’s differential equation ang

(h)
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also mention its fwo independent solutions
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Give the orthonormality relation correcting
the Hermite polynomials.
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Write the wave equation in spherical polar

coordinates for the circular membrane.
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What is the diffusivity in Cartesi®®

Coordinate System 7?7
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Section B/@Us-&
UNIT-I/3&1E-1

If a tensor Affr is symmetric with respect to
indices p and gq in one coordinate system, show
that it remains symmetric with respect to p and
g in any other coordinate system.
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What do you mean by symmetric and

antisymmetric tensors 7 Show that any inner

product of the tensors A; and pos is a tensor

of rank 3.
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uNIT-1U/3%E-11

Dirac delt2 function with 1ts def'mitiq,
sS :

how that :

4, Discu

and properties and s

T flx)d(x—-a) dx = f(a) .

T fuse-a de=1@.

5. Find the Fourier series for the output of a Half

wave rectifier given by -
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UNIT-III/3a8-111

Define a four-vector. How are the components

of the four momentum vector related to the three

momentum of a particle ?
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7. What is Doppler’s effect in light ? Obtain a

relativistic formulation of Doppler’s effect. What

do you mean by Red shift ?
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UNIT-IVA&EE-IV

8. Prove that a general solution of differential
equation 2Ly +xy' + (x* ~n?)y=0 for all values
of n is yx)=CyJ,(x)+CYpy, (x); where J,(x)
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and Y,(x) are the Bessels functions of the first
and second kind respectively, C, and C, being

constants.

fag #fm fF omwc™ s
rzy"+xy'+(x2—n2}y=0

T OUE AEE B T y(x)=Cd,(x) + Cy Yoy, (x);
n® gl 7A@ fag, sl J,(x) IROY,(x) FEW:
Teell ol qud aw & S§d wew §, C, 3 C,
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Prove that :
d 1 |
(i) {E Pn(x}]ﬂl = En(n +1)

Gi) [ #1-2*) B, () P,,(x) dx = 0 unless m=n 1.

fag =i fF
d 1
@) [E Pn(x]]le = S+

Gi) |7 #1-2%) P, (x) B,() dx = O unless m=n 1.
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UNIT-V/g&TE-V

10. Discuss the general solution of Laplace’s equation

in spherical polar coordinates.

TerwR Yot v § aram wde ® amre
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11. Give the theory of two-dimensional heat conduction

in a thin rectangular plate under suitable initial

and boundary conditions.
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(b) Prove the following vector identities .

() curl curlA = grad divA - V?A

(ii) diveurl A=0.

frefafaa afew Toud & fau fag sifa |
(i)  curl curlA = grad divA —v32aA

(ii) diveurl A=0.

13. What are the consequences if momentum and
AR wre § fgemant sen famo @ fagra s energy are invariant under Lorentz
Section C/@vs-H Transformations ? Prove the relation
, E* - p’c” = mfc*, where symbols have their usuél
12. (a) Define divergence of a vector function and meaning,
give ité physical significance. Obtain an
: e Zrawitym
expression for div A in Cartesian coordinates. ' * 76 R M 3 s s
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e equation in

14. Solve Legendre equation 15. (a) Find the solution of Laplac
three-dimensional Cartesian coordinates
2
22y d ' _
L }F_zx"£+”{”+l)}'=0 using separation of variable method.
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(b) Discuss the potential at various points due

where n 1s a positive integer and discuss the
convergence of this solution. If P.ix) is a

polynomial . solution, show that these functions
to a line charge between two parallel earthed

form an orthogonal system. ' plates
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_ (l—xz)ﬁ—2x£+n{n+l}y=0
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