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GAF-472 Seat No.

B. Sc. (Sen V) Eramination
Novenber / December - 2016

CC PHY - 608 : Nuclear Physics &
Molecular Spectra

Time : 3 Hoursl potal Marks : 70

{r{'rt : (r) {urul+r rtrl rqfqa rgudl tsor 0.
Q) rte0 oug-u dc {aB.&r-u ler eun t}.

r (u) qd il 4 lr&il-il tqrq {r\'1. rz
(il c-eq rtt) QRqr <\e,'t l{rlqtotn'u 6}e4

?rql 3{.
Q) p-r,r.0 ouqo{ qr6dl.0 uqqnerl }4I {a

\eel\qrq&ilu.tmql.
(s) /-r.r'0 g4{4 rD,{r.0 {q[ er1.

(00 oA il qtr.u rqrq r*rq1. 4
(r) outJop-{Qe'il hq.t e"il.
Q) *d[.t] ger ger o& ailq"tt,{ 0.

(qlu\,r, elelt, e.[r,ll,t)
(e) 4{-0 lDu 1eI srl.

e+ + e- --r _.
(a) 6Asih srr'0 Rest O"d_ 0.

(1.02 MeY 0.511 MeV 0MeD
(s) *fQ'tl tshttdt{ teq Ebil.
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(s) ot{ il ds-r) rqrq qrq'|.

(t) a-arr Jlad-dlilu.t O'u{ ru){ rpt {uLe'I.

(z) a -3Rr qqtqe{ U{|t rslq qlc,{ oarerer ilr{
rtmql.

Z (ut) oA t A ue.t'l.u rq.rq a,ttql. tz
(t) +L{ha [\tis't*ar 6ouesdr.0 qql Er'I.

(z) 'Atel.t' seil qr .t1q eq't.
(3) U235 fq.,is.t rDqt"[ 6era prdl 6tri.{l orql srl.

(q) or{ i. qtr.r vqror r,turl. 4
(t) th.t 1p1.t.{l .tt-rr utt\.
(z) -{l{.{l il},rL 1e[ sil.

nru235 +u nI -_ f _ + 3ont +e
(S) 1otqa r,titrftqt.ti .tt"t r'ttd.
(+) *lsdlrr otdl (Reactor) "ti rur,tttt .tlrla{

.tt"t r,ttq.l.

(s) Ru{s't u[}rrL{ qler-dler.tl hhe t} -

Z.:-> . (+8,44,6,42)

(s) ord t qc-tl rqtq auq'l i 4
(t) se,tr -qidlq{ h.'is.t trrtcrtql.

(Z) 1oto1c Esil"ti qtqil sql-aq {sl.n atql 3il.

s (q) q{ il 4 xr'tl4r sqror r{[q'l : tz
(t) si{t qa1 arr{l h< rrl } qhcr"ter qelqa

a.tr-t tcl utLQdl 
"rCtqa l"tt.,tl.t'l qie 0.
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(z) va{l u"{lEr$ ar?.{l 3,r-t-qslqz dlote 4-s-tl

qie 0, i't ttfar.t s{.
(g) rr"r-t qelqa4 sq\-a.tqLe 3'rot u.tqdl uLd.

(q) oA i. qrr.tr vqrq r,uq't : 4

(r) cuHu ug 6"trls q.e[,{a qt{ t}. +u{ } ulg ?

(z) {qr-r lrdhn trrrcr ugul 6*t1s qelqa }"r
.ts{l qrqil ?

(s) tL"t-t 0nQu{-a au 

- 

-ft erafg$aL O.

Qerc, ug, uLruo usrer)

(+) ilq{ .rglqa {qqqr sd qtqtc usm .{slqa lqt-t1

6qqlor s{l rrr,r ?

(S) at"L+i-rA art.'rrLdrr s?1..

(s) cr{ t d*tl sqrot qrrl i 4

(t) ar.ter (rotationaD .rslqa {qqq.t qL) lLdFu
oitaqsr-fl qerl cR.].

(z) CO uq1 'tt) 
otut u+trtit'i taq l8?0 N/m 0.

iu-t-uL1Rt'i 1et {ttLel uti i.r{ 6tt{{ 1e,.1

eV { {utql.

(CO{ eq = 1.14 x10-26 kg,

h = 6.63 x 10-27 erg sec).

4 cL{ il qiqti rqrq rtrql : lo
(r) *pdlrr Rd+er a"tmq'I.

Q) grtsr (rotationat) qelqa{i 3',t eaeit +elcl.

(s) dasitt:rs qclqa{i X",r eaell ret"[.
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(a) r,rrt.t rrttf r,ti celrlz { 0 ?

(r) ++rJ{0?
(e) rlr-t qelqa qi 6-111.: qsha eul { atrca B ?

(z) ur"tLql qqlqe rai uqJlt re['ra{ Xur cttrec { 0 ?

(s) Rqt *lsdlttt qi qREr lsdl,rtt ed { a+rca 0 ?

ENGLISH VERSION
Instructions :

(1) Symbols used have their usual meaning.
(2) Figures to the right indicate the marks of the

question.

f (a) Attempt any two : 12

(l) Discuss resolution of a -decay paradox.

(2) Explain how the PauIIi's Newtrino
hypothesis helps to understand p -decay

spectrum.

(3) Discuss / -emission process.

@) Attempt any four : 4

(D Write Geiger-Nuttle rule.
(2) Neutrino particle known as

@oson, Fermion, Quarks)
(3) Complete the reaction :

e++e--+
(4) Rest energy of the electron is 

-.

(1.02 MeV, 0.51r MeV, 0Me$
(5) Write the value of neutrino helicity.
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(c) Attempt any one :

(l) Obtain an equation for a -disintegration
energy.

(2) Explain fine structure of a -spectrum

with suitable example.

2 (a) Attempt any two :

(l) Discuss Asymmetrical Fission-Mass
yield.

(2) Write note on 'Leptons'.

(3) Discuss energy released in the process

of u235.

O) Attempt any four :

(1) Define induce neutron.

(2) Complete reaction :

- - r15g2U"'*on' - 
- 

+ 
- 

+ 3gn'*Q

(3) Give the name of fundamental
interactions.

@) Give the name of moderators used in
Nuclear Reactor.

(5) Bohr-Wheelar Iimit for nuclear fission
reaction is

Z21> (48, M, 6, 42)

(c) Attempt any one :

(1) Explain Fission of Lighter Nuclei.

(2) Discuss elementary particle quantum
numbers.
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3 (a) Att€mpt any two : lz
(1) By obtaining neceesar5/ equations prove

that rotational spectra consists of an
equidi,stan ce lines.

(2) By obtaining necessary equat-on prove
that vibrational epectra consists of single
band.

(3) Explain Quantum Theory to understand
Raman spectra.

O) Attempt any four : 4
(1) C6H6 molecule gives infrared spectra. Is

it true or falee ?

(2) Why the homonuclear molecule does not
give infrared spectra ?

(3) Raman displacement Au ie a
characteristics of
(Nature, God particle, Molecule)

(4) To obtain Raman spectra which spectral
Iine can be used ?

(5) Define Wave number.
(c) Attempt any one : 4

(1) Discuss the experimental anangement
to obtain Rotational spectra.

(2) The force constant of the bond in CO
molecule is 1820 N/m. Calculate the
frequency of vibration of the molecule
and spacing between its vibrational
energy levels in eV.
(Given : Mass of CO = 1.14 xlg-26 1t
h = 6.68 x1027 erg_sec).
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4 Attempt any five : l0
(1) Explain Nuclear Reactor.

(2) Explain salient features of Rotatibnal spectra.

(3) Explain salient features of Electronic epectra.

(4) What is Raman effect and spectra ?

(5) What is Quarks ?

(6) What i,s difference between Rarnan spectra
and Infrared epectra ?

(7) What is difrerence between Atomic and
Molecular spectra?

(8) What ie difference - Stable Nucleus and
Unstable nucleus ?
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