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3163

Third Year Science Examination, 2017

PHYSICS
Paper-III
(Solid State, Nuclear and Fractional Physics)

Time Allowed : Three Hours

Maximum Marks : 50

PART-A (@US-37) [Marks : 10

Answer all questions (50 words each).

All questions carry equal marks.

) ye9 IfEr g1 e U 1 I9 50 veal 9
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PART-B ( @US-d ) [Marks : 25

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.
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PART-C (@UE-H) [Marks : 15
Answer any two questions (300 words each).

All questions carry equal marks.

HIE S T BV TIF T H1 W 300 I3l A
3y 7 =

gft gl ® siF wuH R

PART-A
(@us-31)
1. Answer the following questions :
Frafafea g = s <ifse ;
1) Explain crystal structure of NaCl.
NaCl i fshieel HTE UHamEy)
(i) ~ Which X-ray diffraction method requires

X-rays of continuous wavelengths?

X-foror foarda =t forw fafer & waa oo
1 X-FRol & erervEsar Bt 22

(iii)  Give two examples of crystals which possess
van der Waals bonding.
I X died 949 g ] fpall @ S
IS
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(iv)  Define dc conductivity.
de =TeTehal IR Sifs

(v)  Write down the law of mass action for an
intrinsic semiconductor.

I erfeee & v semm R @ Bam
fefem)

(vi) Draw energy level diagram showing donor
impurity levels.
A IWIfE R owH aren Sei wRfe
itau

(vii) Find the mass number of the nucleus whose
radius is —%— that of OS189?
I S Ht K0 W& T HIAC ot
A

(viii) Isotope ,C' decays to B Find the particle
emitted.
gueitis (O gfa Bt BU S @
ScqfSia w1 9 it

(ix) Draw a diagram of the device-cloud
chamber.

AY Frs-ghw & o wifau
(x) State Big Bang theory briefly.

g o four o fag @1 S wifw
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PART-B
(guzg-7)
UNIT-I
(3RTE-1)
Write a note on symmetry elements present in a
crystal. Define point groups.
frted o formm wwfit af W feooft fafe)
fog ug uRwifim sifvgy
Describe Debye-Scherrermethodfordetermination

of érystal structure.

el 9= T w0 S feanR-9 fafy =1 9ol

hITSTU
UNIT-II

(gehTE-11 )

Prove that Madelung constant for a 1-d crystal is
oc =2 In2.

fos =T ff ww-fadla frea & fag BEem
e o = 2 In2.

Discuss Drude-Lorentz theory. State its successes

and limitations.

ge-q fagr ot ==l SifNw sweh! qhararsl
g Hmet #1 3eeE Hife)
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~ UNIT-III
(3RTE-111 )

6. Explain Hall Effect. Derive the expression for Hall

coefficient.

Bld Y9 HHHABY| Bl TONE T HSHh T
HifsT|

7. State the assumptions of Kronig-Penney model.
Discuss motion of free electrons on an array of
atoms and explain the origin of band gap.
HIFT-O Hieer %I TR Jaeel w/ATET &
TF @ell W o Soiael &1 I i == Hisg
qT ST AU hi I GHHART

UNIT-1V

(3RTE-1IV )

8.  Obtain Weizsacker’s semi-empirical mass formula.

Explain each term.
TS % oY Sufes FEH ¥ ol 9w
HIFT| T T8 TS

9. Give detailed theory of «c-decay.

-8 & fowqa fagra &1 9 iy
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UNIT-V

(FFE-V)

10. Describe the construction and working of

11.

12.

cyclotron. Find expression for maximum velocity
of particle.

HEFARLT FI T6E F HE JUel TR S B
Afyehaw a1 & fou =9 Fm i

Elucidate the terms ‘dead time’ and ‘quenching’
with respect to GM counter.

GM T & Hed # w5 ‘fifra wma’ 9 ‘v’
T it
PART-C
(Tve-u)
Explain each term with the help of suitable
diagram :
U T ol Wer ¥ Y U8 AHEET
(a) Unit cell of bee crystal
= Bfa i s 91 398 S
(b) Brillouin zone
e e
(c) Crystal plane with Miller indices (1, 1, 1)
foer g=i (1, 1, 1) aren frew aa
(d) Primitive translation vector
TR TR |iEw
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(e)

13. (a)

(b)

(c)

14. (a)

(o)

Lave spots.
el

Explain origin of metallic binding. List the
properties of such crystals.

yifars 59 &1 IO 9ueEu o frea &
o Eeg fafem)

Explain origin of covalent binding. List the
properties of such crystals.

TEHdlSE 94 F I gueRe W e
& e e fafe

Explain Sommerfeld’s theory of conduction
in metals.

ugell W Aeed H WiWhee  fugrd
AR

Nuclear force is short range, charge
independent, strong and saturated force.
Explain the above statement.

RE o Y W, Y FRfyE, vea 9
TIW 9 €1 SR HUT THET

Draw the binding energy per nucleon curve
state its significance.

e Sl fi i o ST 35 Tew
ERIE
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(¢) A nucleus jX decays first by emitting

an oc-particle, then a neutrino and finally
high energy y-radiation. Write the da{lghter
nuclide after each step.
GlR:ED ?X T UH oc—hU] SHNIA Sl
e A A 9 ¥a W T o B
y-Foafso S %@ gu afad s 31 T
A & q] Fam aﬁw fafem)

15. Examine the possibility of the following
transformations. Give reasons in each case :

ﬁmmﬁwwaﬁqﬂmﬁmlm
feafa & w10 S@RT

(a) M —e' +O+7
) n°— p,te +0
¢ pon’+e +9

@ y—e +e

@ n° > +7n

® 7T ->u +9+9
@ u —e +e +9

(h) p+n—->n+p
o skt ok
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