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B. Sc. (Sem. VI) Examination

March/APril-2017
CCPHY-601 : PhYsics

Mathematical Physics, Ctassical Phy sics, Quantum Physics)

Time : 3 Hoursl [Total Marks : 70

r (q) .{l{.1"tlr{l orq a q qr.t1.u cfqtq qtql : lt
(i) att< otgqdt ltt) ttlldtd 3il ]

l. I -,r:
[,"1]'1't'=2" dfi

(2) <{tlb[I{ {t}t1 ?ttinc].

(3) et[6a otgrrdl "tL)d tt$ca (Rodrigue's)

t"{Ir?qt dt?cl.

(br) .tl{-tL"tiei} otq e qt? qr.tl.tt Itqtq qtql ; 4

(1) oildl,{ qrt l{dth tD *}q }5ad.u }Lei q',tl.

(2) Pr(x)'{l Etc etd.

(3) H1,(x)'{l Eto et"il.

(4) H2 (x)'{l E"td e"il.

(5) -rt{r3tl qt}t qcld rtl} div I { tt{I3tct quil.
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(3) -{t{-rL"riqi "r{ i ds rrt.tl rqrq atLt : 4
(1) P"(1) = t tttf4a ltt.
(z) niQ)=zna,_,(x) nLlota r{.

2 (lt) -{l{tr{e{l "r{ il { lrd.tL rqrq qrql : rz
(i) [\qtc0,{ seie[rt2r.[ qee{l at]6ei-sr9u-g

+t.{ls?,eL {qq'I.

(2) ergtrq b{hqlhd cgeLr uaLt a"tztd.
(g) B"[ea.t-u ].r1.0se +tr{lg?,ei\ dird.

(ot) .{l{.u"ti{l or{ i qlr qr.tl.u rqrq qLql : 4

(1) nrtrterl qrQel 4 hgul +u){ e.gort dctr

elq &

(,A) qrr

e) ulq
(C) qr.carq

(D) uldqeq

(2) hgrr-riDrs ttr*rolr,il.tL uLtLl, hgrtuh-&.ga

qres 6tsl (6(/))i Urt{q qihsrrh s6 'r4 ?

(3) "t! r{ut s'li r!qL,{ ?

(4) al{rqqrqL ?t\ctct r{? tuqr f{qLq otqsrtL

.tqrgr?. 
"tr) 

q{groist (2)t n,{lsrct e,',tl.
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(5) T+V=_qiT-V=
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(e) .{t{-tL.tit{l oL\ il dg r^'t'tl vqLtt a4tql : 4

(1) edql ) eL",{Lst{'t'il trsltlrL"t,d }'0eal'fl{'t'il

qCL qt'|,{ ,ttnt g e'I,{ t} .

(2) 3"{lca\'t{ otlGts 'retc ttltand'

g (r,t) .ft{-tL,tiril ot{ I 4 u"'t'i{L rctot t{tql ' lZ

(1) rtlieclCl r;Ie3'tt ctitL hQq'i "tL) rttL'tt'llsrcL

uuutis 1N"; {tl+ii.

.(2) AsuLu T r -tI*{ eql' e+i eulql }

la'a1=I
(3) 3lc[l'tEottt'tstl3

I a/.^a\ | e2 1

* - -o'l* u. l,'"' *J.;;:; *t t
L 

srl

ttLfQc s?1.

(6t) '0q'tt{ell tA il qtr r"+\tt ctqtq uLq'l : 4

(1) x-z ttrtQti uL\et Erig tt} v,.-(e'() rt}

l=2 ati m = +2 ttt2 g{l'r sL'ttqpt dtr'i'

(2) Asrctu (a)i o(Im g'{L 'tt'tr{l'tilq"tqLti
atLi 0 ?

(3) Coherent wave packet 4i se'LtiiSq Sttc

qrA-t] Ottq.t rlttn{'I.

(4) odd ParitY ati even ParitY dad $ ?

(5) sltt 6'"rd't daA { ?
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(3) .tl{.tt,rip[ ot{ i fu lrt-tl .rqLq au\r.l : .4
(t) oile{lq qrrtria qL) slgft.r Q..L.u.t_tL q.l (Ll-tL

tt{brst{ e u7 6 qe'l"rl hqtr.i srl.
(z) qtq"t.t ll'tct q.efl{a ,{r tlq eq'i.

+ .0{.tt'tie{l cLi. I qiar nr-tUt ntqLq uLq) : l0
(r) .ru[3rr ru]r rrstirti i.dtq-a I { r"04v etl,il.

(2) clldltr .uur<Rt"r[ div ,;{ il,{letsr sbr).
(3) +tteteles-{l d{rr'qt }uq1.

(4) 3'{leaq qi er*r+ qdlrtcr.tr or{ i Q ct*Lqct

terLq'i.

(5) &.{lear.tL flrcia{ rrr.r err,ii.

(6) tti.st lrLqd eleri t1 6tdr lvave packet.tr Eqr
ojclt.{.tL dlq, ai coherent state r& &?

(7) "m"i rtL *tt) iiadl,r sq\-a.t dg sJ & ?

(8) slenq Qcr"rL.t (L)il I-t qal{, o[ldl{ rrL,r r{clilqi
nrflsret eq].

ENGLISH VERSION

1 (a) Attempt any two out of three : lz(1) For Legendra polynomials, prove that
I ..1

! x"\(xlJx =2' ' 'Yt) -.t \2n+l)l
(:2) Explain - Curvilinear coordinates.
(3) Obtain Rodrigue,s formula for

Hermite polynomials.
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@) Attempt any four out of five.

(1) Write the value of scale factors h1, h2

and h3 in spherical coordinate system

\2) Write the value of P2(x)

(3) Write the value of H6(x)

(4) Write the value of H2(x)

(5) Write the equation of div I , in
cylindrical coordinate system.

(c) Attempt any one out of two.

(1) Prove that, P,(1) = 1

(2) Prove that H',(x)=2n H, 
'(x)

2 (a) Attempt any two out of three :

(1) Obtain Euler-l,angrange equation by
using variational principle of Calculus.

(2) Explain - Langrange's undetermined
multipliers method.

(3) Obtain the canonical equation of
Hemilton.

(b) Attempt any four out of five,

(1) The minimum distance between two

points on a plane is 

-.
(A) Cycloid

(B) Straight line
(C) Parabola

(D) Hyperbola

t2
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By using electro-mechanical analogies,

which quantity of mechanical is

equivalent to the electrical quantity -
the electromotive force a(r).

What is great circle ?

A cylinder rolling down without slipping

on a inclined plane, write down the

equation of frictional force (,1).

(5) T+ $= andT-V=
of two :

Lagrangian is also

of Hemiltonian.

cyclic coordinate of
the cyclic coordinate

(2) Explain the physical interpretation of
Hemilton.

(a) Attempt any two out of three : 12

(1) Obtain ihe normalization constant (Nn),

for the wave function of simple harmonic

oscillator.
(2) Write note on Ladder operator and prove

that [a, a*] = 1

(3) Prove that the square of operator of angular

momentum

-) .r[ r af. ^a) I az1
L- =-n-l -:-=-lSlDU-; l+ ----;- 

- 
1

lsin0 d0 \ e0 / sinr e 60' l

(2)

(3)

(4)

(c) Attempt any one out
(1) Prove that, the
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G) Attempt any four out of five.

(1) Draw Polar diagrarn for y,.-(0,/) for I=2

and m = +2, at a point in a x-z Plane.

(2) Ladder operator (a) is also known as

(3) Give the difference between the coherent

wave packet and classical operator.

(4) What is odd parity and even parity ?

(5) What is space inversion ?

(c) Attempt ary one out of two.

(1) For spherical coordinate system, separate

the equation of L2 into e and 0
coordinates.

(2) Write note on eigen value spectrum.

Attempt any five out of eight.

(1) Write. an equation of Gradient v (vt'l in

10

cylindrical

(2) Write an

coordinate
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coordinate system.

equation of div I in spherical

system.
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(3) Define : Simple pendulum.

(4) Give any two difference between Hemilton

formulation and Lagrange formulation.

(5) Write the statement of Hemilton's principle.

(6) Due to which property of wave packet of

simple harmonic oscillator, is known as

coherent state.

O Why "m" is known as magnetic quantum

number ?

(8) Write an equation for the Z-component of

anguliar momentum (L) in spherical coordinate

system.
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