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B Sc. PART III (PCM) EXAMINATION, 2013

N él
PHYSICS
Paper I : Relativity, Quantum Mechanics, Atomic Molecular and
Nuclear Physics
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Section—A 1x10=10
1. According to special theory of relativity the expression for kinetic

energy of a relativistic particles is : TR & &R fagm= & JER,

Trferra Ho1 ¥ TS Sl I SHow T—
(a) K = mc? — myc® (b) K = mic? + myc?
K= % mv> (d) KE = Myc?— mc? +:§' mv.
2. Correct relation is : &l T~ §—
@ v=vp-A G2 (b) vy = vg- A2
(c) vgzvp-l-?\.%;f ' (d)v3=vp—i%’f.

3. For a simple hormonic oscillator zero point energy (is) : ./

" O Ed aters % g fag oo i eleE §—

(a) %hw (b) %-hw ©) :-‘ fiw ) hv.
4. Correct relation is : T8 T 8—
(a) [Ly, Ly]= 0 ‘ (b) [L2, L]=0
(c) [Ly, L] =ihL, d[L,L]=ihL_
5. Which transition is not allowed : SY1-91 THAU TS T&T 8—
(a) 2F5.r2 — 2D5;2 (b) 2D3f_'_’, - ZPI»Q
{C} 2D3;2 -'-'-)?'Sh?_ (d’ EP]Q e zS|m.
6. ForL=1,8= % , the multiplicity of energy state is :
L= 1.s=%%fmm TG F TEAHA e—
(a) 3 (b)6 (c)4 (d) L1.
7. One a.m.u. 1s : @ a.m.u. Bl t—
1 . 1 1 ..
(a) H! 57 ©75:0 @7l

8. The value of nuclear cross-section is approximately equal to :

Tirsg sfufira TRAR o1 WA S g —
(a) 10735 m? HIZ® (b) 10-28 m? Hiz®
(c) 10-38 m? "I (d) 10714 m? e,

(2) 10 MeV electron 91 & 192 (b) 10 MeV o-particle 351 % o F0I
(c) 10 MeV neutron =i % =2f1 (d) None of these T1H ¥ I3 &1 |
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9. From cyclotran it is possible to get : B ¥ W fFd W TF

wod'eppedn
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10. From Heizenberg's Uncertainty principle, the correct relation is :

FTgeiaT & SAyaaa fagr 3 & gy §—

(a) Ax Ap 2 h/2 (bY AE Ar = h/2
(c) AT A 2 /2 . (d)all of the options Sugw i !
Section—B 2x5=

1. Calculate debroglie wavelength of 28-8 eV neutron (mass of neutror

= 1-67 x 107Y7 Kg). 2saevm1a?=gﬁﬂm-é‘r AnTeRt qoTee i o
mﬁq_@qmw_léfxlo—”ﬁm)l Jreran

Show that momentum operator -:h-% is Hcrm:tian.
Tofed s G R - it e
. On the basis of vector atom model calculate the value of total
qu.mtum number j for f electron. 99X Aled & FTHN £ Folag & fau Fﬂfﬁ
FTUSH & j 1 W [1d i |
How photoelectric effect is explained by Einstein sided ? Expl:nn.
IR & faanr | ye Jgn w9E #1 =ren F4 g aean|
3. Explain Duane and Hunt's law. §3TF 9 ¥ a9 91 S99EQ Stuar
Explain Different nuclear models. fafy=1 ifiig wieei =t gusmsa|
4. What is Raman effect. Discuss the differences in intensity of stokes
and anti-stokes lines. T4 WWTE 1 & | ©IF 9 Yid Vi & daarei ¥ 3
HI FHART | Fgar
Explain the significance of negative result of Michelson-Morley
experiment. ARHTEA d WIS YANT % %NS YHUMH & Hgo &l GHART |
‘5. Obtain Lorentz transformation relations. TR=<H & ITFIERAYE
Tl &) A HIWT | 3gar
Explain the significance of mass energy equivalence. T9H q Sl &
Tqed & Yifas =are #1 g9Ee !’
Section—C 10x3=30
1. Show that energy obtained from fussion of 1 gm of deutron is almost
1-3 times the energy obtained from fission of 1 gm of uranium. fSERY % |
—wummﬁ@vﬁ@mmmwﬁ lmw%wﬁm
TH TN 4-5 T 3 B
z. Prove that : fag ®ifSe—[L . L,)=if L, [L* L]=

3. For hydrogen atom, obtain Redial wave function and energy eigen
values using Shrodinger equation. ¥RFISH % WY & fag, g w wer
& HI F I HA m@nmﬁwmmﬁml

4. Write and explain selection rules for spectral lines. WagH! @i &

AU Tur A & To@u Ue 9% Sa1EA S |
5. Write down the equation of motion for an operator A and use it

o that : WAW%Mﬁwmﬁﬁmnﬁmmmm
g e _Lp,
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