
I |||ilil iltilillt til illlil llil tilt flil ffil

GAF-458 Seat No

B. Sc. (Sern V) Examination
November / December - 2015

CC-PHY-5OI : Physics
(New Course)

Time : 3 Hours] lTota] l\larks : 70
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'
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(z) qrqqr hse a"flgret

,2 y' * ty' *(r2 - n2)1,= o ,tt2 x = o hg qr{

singularities.0 qql cil.

z (q) cl6 qeL 4 lrEil-u sqrot q.br'l : tz
(r) hqaeL [qlcroitr]i d{ru{r[\d s{t i".u gaL ger

qcrr.0 6€,Lersr tu{ trtq.{l uLru).

(S) ft \ere[ 'u2 s1gft,r Q.rr.u-t (f,) ati. qrcrlir

6tq{ (r).u pt1 attdl tq-fl qul-r'l rritt zr =
w.L qqcI.

(3) erglioq-t ilr{I3?sr't) 6nr,lcr s{l -01.-u slxsr

"tt) ctfir-u u"{lsreL {qq'i.

(r) ttg eleu

(z) dti qt{l 3sa {ti q.t.t qtttal 
"tstst

(q) g'16 {s qr? ltal-u %qtot e"ir : 4

(t) 
"tt",tt utul : Stain

at'\2) atlk 
= _ [c^ , 0,,, . P,r . Pr ]

(3) rs.q.{l quqraL aRr 0.

[ttle{, qle{, 2.ttt]

GAF458I 2 lContd...
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/ .\
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'
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(r) hse ttr(lcrgr *2y"+'r-'+(r2-r)r=o.tI (lle

aulq1.

(z) {l'dd,q2.r] l{tctr ttqmq'I.

(3) * etgrLo,{-t L d rltJ.tn ,r" e{l r<tirt elq al utfbta

srl ] 4- =qqq.
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(+) aa .{er'{ }aer ,3ooirL qer{ t} ? attq\.

(s) iutttc sr) 3 [x, r*l=rft

(O) anlql ] 1"0,r Qor.u.t sLu (p) rsirr {eq (e"[cft.t.t)

t).

Q) qt6c1-t hQ,r qi att6ot-t B"ta i "tL-tth.t 
gtl.

(a) errlq) I ete-tl ur{[h.t E.ttt q-t e1,{ t}.

ENGLISH VERSION

Instruetions : (1) Symbols used have usual meaning.

f (a) Attempt any two questions '. 72

(l) Separate the Helmholtz equation in
spherical polar coordinates.

Q) Obtain the solution of a differential
equation y"+zry'+2y=O at x=O Point

by using power series.

(3) Obtain the solution of Bessel's equation

at x=0 point by using the method of
Frobcnius.

(b) Attempt any Four questions : 4

(l) Write down the general form of Laplace's
equation.

(2) Write down the general form the di-ffusion
equation.
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(3)

(4)
Define : Singular Point
Write down the general form for the
second order linear differential equation.

(6) .,y) =

AL

\r, ctq *

,(t)

Iqx, Qr, PK, P;l

1..--,0f',(-ll'']
(c) Attempt any one question :

(D Obtain separation of Laplace's equation
in Cartesian coordinate system.

(2) Discues the singularities at x=0 point
for a given differential equation :

,:y', e,'n(r2 -.2)t=0.

2 (a) Attempt any two questions : 12

(f) Define constraints and discuss different
types of constraints with illustrations.

(2) Obtain the formula for angular
momentum (L) and Kinetic energy (T)
for a rigid body and obtain the relation
2T = W.L.

(3) By using Lagrangian equation obtain
the equation of motion for the following
problems.
(1) Simple pendulum
(2) A bead slinding along a uniformly

rotating wire on a force free space.

(b) Attenrpt any four questions : 4

(1) Define : Degree of Freedom.

(3) Moment of Inertia is a 

- 

quantity.

[Scalar, Vector, Tensor]
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(4) Which one is true from following ?

/l(l) t= I lq*.t,x)
/ o\

(2> L=L\oo.ax,

/ o\(3) L=LlPs, Py,

(5) Show Lorentz force for a particle moving
in a electro magnetic field with velocity
V and having Charge r7 .

(c) Attempt any one question :

(D Obtain generalized form for the kine tic
energy.

(2) Write a note on : Spherical pendulum.

3 (a) Attempt any two questions '. 12

(D Obtain the general form of uncertainty
principle for the pair of A and B
observables which are in the same state.

(2) Prove that :

(1) ft+alt =zI +ni

- .-t(2) A"l =A
!i

(3) [;lalr = 6+ /
(3) Prove that lt'1,,f='nLt

(b) Attempt any Four questions : 4
(l) State any one postulates of wave

mechanics.

(2) What is an operator ? Give one
illu^ctration.
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(3) Define : Self Adjoint operator.
(4) If two operators A and B are commutate

then [r. Rl= __ [r. o, *1.

(5) For a non degerate eigen value belonging
to given operator there is _ eigen
function possible. [one, many]

(c) Attempt any one question :

(1) Write a note on "Dirac Delta function".
(2) Prove that any two eigenfunctions

belonging to distinct eigen values of a
self Adjoint operator are mutually
orthogonal.

Attempt any Five questions :

(1) State the solution of a differential equation

iy"+,y'+(,2 -t)t'=0.
(2) Explain the principle of D' Alembert.
(3) If Lagrangian L is independent of any

coordinate 4a then prove that PK =constant.

(4) llow rnany degree of freedorn does a rigid body
have ? Explain it.

(5) Prove that [r, ]'.] =i1

(6) Prove that Iinear momentum @) is a seU
Adjoint operator.

(?) f)efine eigen function and eigen value.

(8) Prove that expectation value of lfl is non

negatrve.

l0
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