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-tttr-rLrti{i ot{ i Q-tL clcuor ?,{rrr'l : tz
(t) e*'< orgr{dl rD ilgq n{l*aer atre1.

(z) qgl.,{I,t qr{ nq%rcl.

(e) e,il6a q.gqA trD t!t3 n.{I*rcL oLr+).

-fi{-trrtis{l oLd i qLr.,tL rqrtr urq'l | 4

(r) rqun .{tr qcld 
"tr) *e }ser{ hr, h2 r4A

h,.ti tctt'l Gtltl.

(z) -tqLstr qrq qclcrti a-ilv.i){ r.0:reL

eql.
(a) 4 (x)-{l Etcr wue).

(+) H, (r) : _.
(r) ar(x):
-{li.tt'tlt{I oA i ds-rl rcrot qrd i 4

(t) et-( orgrrdl qt) nfnttr sil \ 4GJ=GOI r,(x\

(g) uhc l{ }, z.rH,,(x) =2n H,, ,(x)+Ho*r?)

(r)
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z (ot) -{l{-LL"ti{l or{ il A-tL rqrq qLd : lz
(t) Rqr.ettt se-rur2t {l rtear{l l,ilder-ererr-r

tr"0grcr {qq).

(z) 0"{lea.t il facic e"{l., il.rl 6'{ql"t r{1, eLu-n{

ilr{lsret anql.

(s) U"{leatt f{ci,rt-t1 (:qqlor s{1, 0.{lea.t.u

]-tl-ftce il.{lsrst drrq:I.

(q) -0{+t rirn cr{ il qntL r"tLq qLql : 4

(r) ot-.ts.ft dad qi ?

(z) 
"ilg r{oL-atw[4t trl.

(r) l{ga-,tiDts uLul.<ttr,t'lrti qiDuerf{t , (eq)i

a,rger rtl l{gauRL 't0 ?

(a) T+v =-iti r*rr=--.
(5) a)qLqqtuLr ttrtde qi, uu{L RtqLq cLqltr

-tqurr "tr) ,releLqq (r){ +.{Isrst e"r'i.

(r) 'fl{-tt"ti{l oA I ds.tl rqrq uLql i 4

(r) ererr-jr tt'{ls?,eL qr{l *1a-r{ u.{krer rute'I.

(z) +igr.t ele! "tt) &rtlaal-0{-r rli Br{lca't.tL

3'i4re r{lster {qdl, cL[iLd ttr{brer dLrql.
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B (.{) -il{-tL"ris{l .A t 4-1 r"tLtt ouq'l : Lz

(t) utuL qrqd eleg "t12, d* qRrtreL{ all3-rr
tt{l.nsL e.,{1, Olri ur,{cr-r 1er tD{ ar{lsr,et

{qql.
(z) erlql ! l'?'1 qrqor'r |tr{dl (zl+r) +les

uqs{dL qrtq. 0.

(3) q{a qr.tltr e"tl.

(q) 4{-tLqi{t cA I qLr-u rq.rq uuql | 4

(r) dst cL?6i .'tbr sqr -rLq{l .rcr q.'Iqqqr,rl

qL{ &.

(2) Coherent aict dla r{i serhsa cLis qarL-r'l

rtttqC rttq'I.

(s)'n"i ur.u) {tJl r sq\-e.rr'is ql q'lq"iqr.ti

qL{8?

(+) x-z t'rrrtcni uA<r &ig qril .i.,,(0,0)

"tt).tl 7=2 r4i nr=+l ttD-tl g{h-srtLut.t

e'ir).

(s) q+ Rig 6t%l{ *r{Islrr a"il.

(s) -0{{tqi{I or{ il ds.rl rqrq }unl : 4

(r) qel-rL RotL'rt.0 {lt-tl Gqqlor s{1, s1c0q

iorqr.tgr?s (22)t oitO,r ,u,rl rl hotr{ srL.

(2) qr,ror.t lJq.t qelqa qr. .ilq a"il.
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I -ft{.u"tic{l oA t qirr-u rqttt rtLq'i : 10,

(r) q*l"tl.t qtrt qchri sra./ rri drr, -ti q"il s',t'i.

(z) uL&t r sil 3 al t') = z n .H n_r(s)

(s) oildlq g{lq qn qdRrrr\ 
"urti in"[lsret e.t.

(+) lrrdu dad { ?

(s) sLelL.er qht{tla ojeLr uelipri rrur,iL qrlqis (i.)i
].t ithqlh<r 1eu rU t} ?

(e) itg q)e, qL,,qLhd sr'i.

(z) +]rr 6<J.t alad { ?

(s) .r-z nrrrrcni r,ttQer foig qr{ t.,,r(e,0) ,t).il

I = z, m = xz "rD-t) 
g{h srqreru e)rf .

ENGLISH VERSION

1 (a) Attempt any two out of three : 12

(l) Obtain Rodrigue's equation for Legendra

Polynomials.

(2) Explain : Curvilinear coordinates.

(3) Obtaiu Rodrigue's equation for Hermite
PoLynomials.

PP-4481 4 lContd...



O) Attempt any four out of five :

(1) Write down the value of sca-le factors hi,

h2 and h3 in c5'lindrical coordinate

system.

(2) Write the equation ot a,r,rily./) n
cylindrical coordinate system.

€) Write the value of{ (x) .

(4) a1(r)=

(5) H2\xt:

(c) Attempt any one out of two :

(1) For Legendra polinomials, prove that,

n(-r)=( itr,Gi)

(2) Prove that,

2x H r( x) = 2n H r,-r(x) + H r* (x)

Z (a) Attempt any two out of three : 12

(1) Obtain Euler-Langrange equation by

using variational principle of calculus.

Q) State Hemilton's principle. From it, obtain

Langrange's equation.

(3) Using Ilemilton's principle, derive

canonical equations of Hemilton.
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(b) Atterrpt any four out of five :

(f) What is geodesic ?

(2) Define - Great circle.

(3) By using electromechanical analogies.
which quantity of electricity is equiva-lent
to the mechanical quantity mass (/rr)?

(!) 'I'+V =__and 7 -v =,_.
(5) A cylinder is rolling down without slipping

on an inclined plane. Write down the

equation of frictional force (l).
Attempt any one out of two:
(1) Obtain Newton's equations from

Langrange, equation.

(2) Obtain the equations of canonical of
Hemiltonian and Hemilton for compound
pendulum and then find the equation of
motion for it.

(a) Attempt any two out of three : 12

(1) Write down Schrodinger equation for
simple harmonic oscillator in one
dimension and obtain energy eigen value
for it.

(2) Prove that, the eigen values of Z2 has

(2/ +l) fold degenerate.

(c)

(3) Write note on parity.
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(b) Attempt any four out of five '. 4

(1) Ladder operator is also known as 

-.
e\ Give the difference between coherent

wave packet and classical operator.

(3) Why 'n" is known as magletic quantum

number ?

(4) Draw polar diagram for n.,,, (0, S) for

1 = 2 and n1 = +l at a point in .r * z plane.

(5) Write down the equation of zero point energy.

(c) Attempt any one out of two '. 4

(1) By using separation of variable, separate

the angular momentum operator (12) in

spherical coordinates.

e) Write note on eigen value spectrum.

4 Attempt any five out of eight : 10

(l) Write down the equations for grad and div in

curvilinear coordinate system.

(2) Prove that, Hi,G) =2n.11,,_r1r1

(3) Write the equation of 
"urt 

i in spherical

polar coordinate system.

@) What, is phase space ?

PP-4481 IContd...



(5) WhV, multiplier I is known as uadetermined,

in Lagrange undetemined multipliers ?

(6) Define - Simple pendulum.

@ What is space inversion ?

(8) Draw Polar diaglarn fot \.n(e, Q) tot t = Z,

and m=+2 at a point in r-z pl,ane.

8PP-4481 Ie60 l


