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HG-208 Seat No.

B. Sc. (Sern VI) Eramination
March/April-2015

Physics : CC-Phy-601

Tirne : 3 Hoursl [Total Marks : 70

(ur) -[{.tr{e{l oA il 4-u %qrot r4q'l :

0) e*< qgqfl u) doulcllqdl +rfbrd 3?'|,.

(2) q61r,{lq €iqt}A qrr qdfd u) grad, div ui
curl .rt +r{lsrsil eql. i qrs{I. "tstur? r'ri $h
4t\ ttCh 1tl2 qgt grad, div r{i curl 'tt tt{Is?€ii
q4.

(3) e{6a 6ig'rdl rr){ ttgca u{kter drlql.

(.,t) -{Itr-tLttl4l orq a qrr.rl %cra qrq'l :

(1) oaldlt{ g{i{ .ur tr€lir,ri *s ]+zd hr, h, qi
h3 -il. tei {9uc'1.

(2) e{tda Eg\dt rr) H2 (r)

(3) crt'-( orgqdl-r[ {lo3 rr{lsru r,rtnr? pn (l) :

(4) (*< qg,{A{ {trI1 ur{Isrer \?r0 p2 (r) :
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(s) str orgqdl-u 1tr1cX tr{Isrer \ie{l ps (x) :



(3) -(l{rr"riEl cr{ il d*-tl rqrE tuurr.i : 4

(t) e** otgnrdl ru) p,(_x): (_l )/ p{x) tuho ril.
(2) e"tltlz otgordl rtrZ

II" (r) = 2x Hn(r) - Hn*r(r) {rt}trt gfl.

(u) .{I{tL{r{l cr{ t A"tL sqrq r,rLq'l : 12

(1) hqreftq se.tuu"r.{l }tse{l ql$et_sreu..,
+t"flgtgr dLrq\.

(2) eLilq qhq[{ld cjeu rch.0 nt1.{l uLnr.l.

(3) &[\aa{{t lqqr,o{l,r Rtsia.t] 6qq)or s{1,
U\qatrt ].il.flge tr"0sreL {qql.

1or; .ft{.trtie{l or{ i qLr.tr rqLq qtrrl i 4

(l) tlgrr-rtiDr^t uncuul-tr urtLl Rg.t r.LRr, atqr.lq
n i u1iu, qiDB uRL -- rq.

(2) &ltteat qdisrsL.rl sqr qr"rl i, rq.ia qL.t] ct{l.}
d"tLrri qrQ" d ?

(3) o1-asdl (geodesicl {eQ t ?

(4) m ea,t'l Q.s set, /-Et"tril.u .ilar dlaL citqL.fl
uqrdl qr, og1.ru{eL-fl r,Lu 4{ oLtit cl B.
.rrrLl qr ger otqt.{l nqdl trl0 ?, aLl q"rtQe

lcil o" lael elrr ?

(5) alqLq.qtott tttdq. qt, tt*r{t llrqrq cttt.sru
-tctar u), ulct{ rr{lner eu.l.
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(3) -tl{tLqi{l ori. t dg{ rqrot r,rLd :

(1) slett.lr Ue$ q<la-{l qa6{l {raL e\es.{l aLLrd

$rflsrct q.q.q'I.

(2) rigr.t eler .tL)

].tl.{La u{lsret
\qql.

{6t \

-ft{-tLtlt{I otd i Q-tr tqLq attql I 12

(1) ntuL e,uqd e,'le'r "tD dg qRqrcL.t[ a)R.rt
nr{Igter eql, 6d qr{otq 1el .uZ{ nrtbreL
anql.

(2) Qsr cLu utr?il{l $r[\.t r{ } 1a, ar] : l.
(3) Coherent states tt?ie'1.

-ft{-tL"tir{I oA t {rtr rqrq uLql ; 4

(1) QsrcL?6i. o{lm rqt .u{r{l brlqqqLrri ur{ B ?

(21 m i, rtt .tt) iiotJtt rei.art r,ig q.l rtlq"tqt{
ar{0?

(3) r - z Q.dati utlc<t Rig rrtl. 11^ (0, 6; rr)'tl
/ = l r'ri m : r I rr)-[ gdlt sr{Le{r"t eh].

(4) t\-,r P4g 6d{ r,0n:t eul.
(s) Coherent dtot qla qi rsrdlse sru qDl.il

dsrctd rttql.

-0{..rL.rir{l cr{ I dc-il r"u,+ r,rLq'l | 4

(1) eqlql ] lz .{l qLqor't Erol (zl + t) gl.e3

&haal4q{ tuti &l\eaiqr
{uLdl, t.fi otGt{ {r{lcrsr

(l't)

(3)

elqE{ar ttttQ. 0.
(2) r,tt,toL.r lirc qpln{a .{r .ilq eql.
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-{l{tr"tir0 ot{ il qi{,u fqror r,uq1 ,

(t) errhl l nrn 1oy = 1-1p {?")!
nl

e{6e otgtrdt rtD gnlx) = 2n tl_r(}) drtq.r.

eulel ? n 1*ry = (-tf Hn(.r).

etilrq qhql{ld oleu nt<loti rturar uaoru 1 i }rt
athttl{tc 1eu r& &.

(s) enlql ] eLs{tsr,{.t,t1 {Jtr rrLrt d &heal,0q.t.tl qsL
qJlq qrq r S.

.ia Rtlg lsystem point) {aQ { ?

+lu S-q'f't daQ { ?

r - z itr(erl urQ.er lttg \r{ rr.,n 10, 6y .u).il
I = z r'ti m = 0 ru)-rl gCIl sgrlpt aiil.

ENGLISH VERSION

Attempt any two out of three . 12

(1) Prove orthogonality of Legandra polynomials.

(2) Write down expression for grad, div and curl in
orthogonal curvilinear coordinate system. Also.
Write down the equations of grad, div and curl
in rylindrical and spherical coordinate system.

(3) Obain Rodrigue,s equation for Hernnte polynomrals.

Attempt any four out of five : 4
(l ) Write down the values of scale factors h, , h, and

h, rn spherical coordinate system.

l0

(2)

(3)

(4)

(6)

(7)

(E)

(A)

(ts)

(2) For Hermire polynomial, Hr (r) =
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(c)

(A)

(B)

(3) Usitrg Rodrigue equation oflegendra polynomials
n /l\ =rn r"

(4) Using Rodrigue equation oflegendra polynomials

Pu [v) : 

-

(5) tJsirrg Rodrigue equation of l-egendra polynomials

Po (.;r) :
Attempt any one out of two :

(l) Prove thag for Legendra polynomials

p/(-x) : (-l)r P(x)
(21 Prove that, for Hermite polynomial

HnG) - h H'(r) Hnnr (x)

Att€mpt any two out of three : l2
(l ) Obtrin Euler-tagrange eclmtion by using variatronal

principle.

(2) Explain : Lagrange undetemrined multiplier method

(3) Obtain Hamitton's canonical equations by use of
Hemilon's pnnciple.

Attempt any four out offive : 4

(l) By usrng electro-mechanical analogies, which
quantily of mechanical is similar to the electric
quantity - Resistanoe (R)

(2\ Which coordinate is lreated as an independent

coordinate in Flamilton formula.

(J) Define - Ceodesic.

(4) A particle ofmass m is moving under the action

of gravity on the surface of a smooth sphere of

radius /. At which angle 0", the partiole flies off

fiom surface.

(5) A cylinder rolhng down without s pping on an

inclined plane. Write down the equation ol
acceleration.
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(C) Aftempt any one out of two : 4
(l ) Obtain the equation ofmotion ofsimple pendutum

by using the method of Lagrange undetermined
trtuhiplia

(2) Obtain, Hamilton's and Hamiltonian,s canonical
equation for compound pendulum. Also oblain the
equation ofmotron.

3 (A) Attetnpt any two out of three :

(l) Write down Schrondinger equadon for simple
harmonic oscillator in one dirnension and obtarn
energy eigen value for it.

(2) Explain - Ladder operator and prove that
[a'a4=1

(3) Explain - Coherent states.

(B) Attempt any four out of five :

(1) Ladder operator is also known as
(2) Why f6', is known as magnetic quantum number.

(3) Draw the polar diagram of ,l,n (0,0) for I =
I and m =: latapointinx_ z plane.

la) Write down the equation for zero poinl energy.
(5) Grve difference between coherent uave packet and

classical opemtor

(C) Arternpt any one otrt of two : 4
(l) Prove that, the eigen value ofL2 is (2/ + 1) fold

degenerate.

(2) Write note on eigen value spectrum.

l2
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' 4 nttempt any fve out of eight : l0

{l} Show that H2,, (o) = (-t)' 
(#

(2) Obtain Hn (-r):2n Hn 1(-r) for Hermite polynomials.

(3) Show that, r\( r) - ( l)n Hn(;r).

(4) Why " 1" is kno*n as undetermined multiplicr, in Lagrange

undetermined multiplier method ?

(5) Prove that, the cyclic coordinate ofLagrangian is also
a cyclic coordinatc of flamiltonian.

(6) Define Slsrern potnt.

(7) Define . Space rnversion.

(8) Draw the polar diagram of ry.. (0, Q) for /: 2 and

m : 0 at a point in x - z plane.
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