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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.
Group - A

Answer any five of the following questions : 2x5=10

1. What is Compton effect? Write down the expression for
Compton shift.

2. The wave Iéngth of the first Balmer line in Hydrogen
spectrum is 6563A. Find the wave length of the first line
of the Lyman series.

(O8]

- What do you mean by matter wave? What is the
expression of its wave length?

4. State the Heisenberg’s uncertainty pnn<:1ple State the
energy-time uncertainty principle.

P.T.O.
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rove that the wave function y(x) = Ae™ is an eigen

function of the momentum operator. K = Propagation
constant.

Write down the properties of nuclear forces.

When a nucleus emits a gamma ray photon, what
happens to its atomic number, mass number and actual
mass?

Describe the function of moderator and control rods in
a nuclear reactor.

Group - B

Answer any four of the following n:mm:.o:w : 5%x4=20

Give an account of Einstein’s explanation of Photoelectric
effect on the basis of quantum theory. 5

Write down the basic postulates of Bohr’s theory for
hydrogen atom. Using Bohr’s quantization principle, find
the velocity of revolution of an electron in the 2™ orbit
of a Hydrogen-like atom. il

What do you mean by wave-particle duality? Calculate
the de Broglie wavelength of an electron of kinetic energy
500 eV in A unit. [h=6.626 x 10 J.s, leV =1.602
x 10%], mc2=0.5 MeV]. , 2+3

Derive the Schrodinger’s time independent equation in
one dimension. Normalize the wave function given below
to find out the Constant ‘A’ for the Gaussian wave
packet given as :

13.

14.

15

y(x)=4e

3+2
Derive the expression for average life of a radioactive
substance in terms of decay constant. 1.0 gm of a
radioactive substance takes 91 days to lose 0.9 gm.
Calculate the half-life and mean life of the substance.

3+2

Write down the differences between nuclear fission and
fusion. What is the source of energy in the sun? How

‘is it generated? Illustrate with an example. 24142
Group-C
Answer any one of the following questions :
: 10x1=10

Consider a particle of energy E < V, moving from left
to right towards a region having a rectangular potential
barrier of height V, represented by the equations

V=0for —-o<x<0
V=V,forO<x<lL

V=0forL<x<wx

(1) Write down the Schrodinger wave equations and
its vrv_\mmom:% acceptable solution in the three regions
and also mention the boundary conditions of the

problem.
PT.O.
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RaLLe?oM) Use the equation to work out the transmission co-

16.

3

efficient for £ < V.
(i) What is quantum mechanical tunnelling? 3+5+2

(@ Derive the semi-empirical mass formula of a nucleus
of mass number ‘4’, containing ‘Z’ protons and ‘N’
neuirons explain each term used in the expression.

(i) How does the uncertainty principle rule out the
possibility of electron being inside of nucleus?

(i) Write down the value of the mass of a photon.
5+4+1

IHEM
fom-<
mﬂzﬁﬂ&%mﬁm@%%_ 2x5=10

. 5w foFm Re2 lon faam o o SRS

G Tt ,
ARG IfEce 29 e (@I ©IH 79

6563A | TR CaNT 2/ @ wIH oAy el

Al

e ©I% TE0e T @R ? @9 ©F5 e AR
AN

E\EIR D (O B A BRI w@,aﬂ: I -
sfesaerm NSt I T

10.

11

12,

V-1/42 -

oY AN (T 0T WCAFE yi(x) = e TN BRI
AT G W S K = R &< |

Nefe Irea Bl el

i <l AR @w A 7 cela ffs w3,
O O AREIIRS A, ©F AT IR AFS S
J G2 .

SRR BRTS VOt G FCOE T0eq P T
3l ,

fert - 9
053 ARGl 51AfB 2tew Bed WS | 5x4=20

RIATOIN SUG ARICY IR0 e ©fee
ferama e SCesa STl i

TR | (AT (FATHIRCS i I92E 30,
QROGITEH- T AR RO T 9T TG
Afwe @5 AT I 2+3

©qH-34] (Roel G0 I @RI? 500 eV aifoxfew
3% 2EREGT T @eifa sa5 i A a3 fefy
IR [h=6.626x 10 Js, leV=1.602 x 10°],
mc = 0.5 MeV). 2+3

TR 9o WS T R ARl fdd

PT.O.
1400



7)) :
(@ fesg wan ANEIS 93R Foat wwieg
2IZITT AWK 0l G]2 ANINE AN
sSafee Srad Il

o cir ./.u.z
On.urm Cli Tﬁ.O
=
f = m
12 @
{ m
P2
/; kg 6 )
D 5
A )

7
BALE AT | oS om sromld wamieiae e sehmm
I SITIL6T T ‘A’ $ICIT Wi [T et

€Axvn\~m-n|w-m._a. given that _;am-p{&xul\w. () E < V,-99 T Grif A ERIER IR IR
4 - s <52 e .
: 3+2
) RGN @RRE Bt <62 3+5+2
13. ¥ &I ARafFe 3 coufEn «md oo il ;
SRt & WSS @@ st 1.0 gm @3 16. (3) ‘A’ &9 Wy G0 NEFATH T4-Sud o
(STEH ML 0.9 gm FATS 91 i AXF ¥l aft (@@ S, T W0 27 (25T IR N’ G
AL WEERA GR IG-GR e e | 342 I | wfeRfETe ze Al XIS Gl |
14. fSfPe wcrrem @R Reametsa w =197y @1 | TR / () TfrsTel NS Fea FeFacm e 3e=s
& T T2 B eI Beotw 2w @B Twrmad I ATRACE Jfoa (A2
TSt SO il 7 (o) CFIBLAT SCEF T (0T 5+4+1
et - o |

7 @RI 9ol 208 Sea we 1 10x1=10

15, W@, E <V, XM& i @3 U1 93 Y, Tl 7@
e e 2bitas IN e (Ae oty it
sifelet | e eq 2kl AR ARetdekm
AR IS :

V=0for ~co<x<0(
V=VforO<x<lL

V=0forL<x<w




