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III Year (T.D.C.) Science Examination, 2018

PHYSICS
Paper—III .
(Solid State, Nuclear and Particle Physics)

Time Allowed : Three Hours
Maximum Marks : 50

PART - A (@ug-31) [Marks : 10
Answer all questions (50 words each).
Al questions carry equal marks.
W Y AT €| I U ST YR v § S T R
asft 7oAl & 3k THE € |
PART - B (@ue-v) [Marks : 25

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

T $hTE § Weh-Teh ¥99 70 §U, el Ui U9 Hig |

Yo Y99 1 ST 250 V] | 1y 7 8

Tt 99l ¥ o THE ¥ |

PART - C (@Wus-9)  [Marks : 15

Answer any two questions (300 words each).
All questions carry equal marks.
g ST T HISIT | Tk T3 o1 ST 300 WIsai & 3iferes 7 &1 |

| 9 % 37k T ¥
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PART - A

(@us-A)

UNIT - I

- (g=E-1)
1. (a) What is Wigner-Seitz cell ?
. far-qIg s IR 1 87
(b) State bragg's law of X-ray diffraction. Draw diagram. . -~

X -fapor foereda =1 st fam farfed | o @it |

UNIT - II

(gehT3-11)
(¢) Which bonding is found in crystals éf inert gas ?
fafera T ¥ frtedl § SHA-G1 SiEF TR S 82
(d) What are the failures of drpde-lorentz theqry 2

g\‘e’—aﬁmﬁmﬁwﬁmﬁ%?
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(FTS-111)
(e) Define fermi level.
FHT W g Fifsm )
(f)  Whatis the significance of hall coefficient ?
=IeT T[T o1 7Ewd 1 2
= UNIT - IV
(3FTE-1V )
(g) The radius of a nucleus is 3.46 fm. Identify it.
T iy &t i 3.46 fin 2 1 39 ye=f |
(h) Whatare magic numbers ? Why are they so called ?
ST Fem 1 82 3% ¥ il et s
UNIT - V
| (3F1E-V)
(i) Draw a labelled diagram of nuclear reactor.
T 9t 1 mifeRg fag Eifey |
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UNIT - III




(j) Calculate the radius of a cyclotron orbit of proton

travelling with velocity 73 in a magnetic field of | wb/

(@us-9)
UNIT -1
(gts-1)

2. (a) [llustrate the logical relation

Lattice + Basis — Crystal structure

Explain each term of this relation

-

(b) Distinguish between primitive and non-primitive cell.
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(a) ifher Heiy GRRIO 99y
ST + ST fopea —» 9=
39 Heltl 1 YAF I qHIE |
(b) NG T Y ¥R H 9T FIfSw
3. Find reciprocal lattice vectors for a space lattice defined by

the following translation vectors. Also write nature of direct

and reciprocal lattice.

@=5i+5]—5k,b =5 +5]+5k c =5/ -5} +5k

71 T wicw g wfenfya st siers & foe sgoRs
STeTes |G 1 o -
G=5[+5]-5k,b=- +5]+5k =57 —5}+5k

Y o ohn ekl i Wi ot fafad |
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UNIT - II

(ghTE-11)

4. Explain the formation and nature of covalent .crystals. Explain
continuous variation of ionicr and covalent bond characteristics
in crystals. -
oS fhtedl i sFee d yohf wresd | e d st
o HeHAISeh oY o1 Taq URadT aaemsd |

5. Discuss electrocal (ac and dc) and thermal conductivity of _

metals.

wigall A feregda (vt @ fog) oo i S w ==
Hifs |

UNIT - III
(3=T3-1I1)
6. Explain Hall effect. Derive expression for Hall coefficient.
e T WA | et 19 % ferg e et
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7. Explain the following :
(a) Effective mass
(b) Magnetoresistance
(¢) Impurity levels
= =1 Tmemd .
(a) ‘ Hﬁ SSTHA
(b) T Ffy
(c) fe &R

: UNIT - IV

(3FE-1V)
8. Write properties of ground state of deuteron. Why deuteron
has no excited state ?
72 % frepam W%Tﬂaﬁwlwﬁﬁﬁﬁﬁa
e T T &2
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9.

10.

11.

State assumptions, successes and drawbacks of liquid drop
model. How is a nucleus similar to a liquid drop ?
29 S¢ Hiee S AIAE, Thed 9 fawkead saET | A

e YR 29 9g ¥ el TEdl &7
UNIT - V

(3E-V)
Describe the construction and working of GM counter.
GM -1 i FATIE & HIREAYONEA! 6l U Fhifor |
A 0.01 mm thick ]Li target is bombarded with a beam of
flux of 10'3 particles/cm?-s. As a result, 10 ﬁeutrons/s- are
produced. Calculate the reaction cross-section. Den_sity of
lithium = 500 kg/m>.
Arers 0.01 it &% 7L @ W 1013 AR, T e
Fi S i SR A ¥ e TRoTEET 108 =/, S
T € | stfufsran sruey ai=ae S sifsg | wifegs =i o =
500 feram /.
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PART - C

(TvE-u)
UNIT -1
(3aTE-1)
12. (a) Tabulate the Bravais lattice types and their cell
parameters for all 3-d crystal systems.
(b) What is Brillouin zone ? 6+1%
(a) @ 3-fofta e Frerrll @ 39 o &R 3 9%
IR AIUET I WRftag Fifw
(b) e Avee FT §7?
UNIT - IT
(3&TE-11)
13. (a) Evaluate Madelung constant for a 1-d lattice of
alternate positi've and negative ions.
3163/4150 9 PToO.




(b) Evaluate salient features of sommerfeld's theory for free
electron gas model. 3at4
(a) USRS SARHE & FOTCH STl i 1-foredta <ot &
fere ﬂ%?-m frdieR o geaie e |
(b) T TR wrew % fay whes fagra % faie
SOl <1 A hifsC |
UNIT - 11

(gTE-111)

14. Expalin the control of conductivity of semiconductors by
impurities and current flow in semiconductors. Establish
necessary relations.
admaﬁﬁammmmﬁmammﬁﬁm
elTE TS | ST T wfud Hife
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UNIT - IV

(3HT3-1V )

15. (a) Calculate Coulomb energy and surface energy terms
for 25U nucleus. |
(b)  The half-life of random is 3.8 days. After how many
days will % of the mass of a sample remain ?
(a) H U % fa Feiin s 9 gaw o w2 51 oy
S|
(b) i@ﬁﬁﬂ—mssﬁ?%umﬁﬁ?mmm
% S Sy éhﬂ%m
UNIT -V
(3E-V)
16. (a) Complete the following reactions :
&) - 2Chy > =S+ 1 He
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(i) ““B+..—> jLi+ 3 He
(i) SLi+...—> ;Be+qn
(iv) “N+!H—>..+ He

(b) Differentiate between lepton, meson, baryon, hadron.
Give two examples of each.
Srefa, e, A, Te | e i) TEE & D
Serel SIS |

(¢) Discuss briefly the concept of quarks.

ST Y AU Sl Hiera = s
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