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WEST BENGAL STATE UNIVERSITY
B.Sc. Programme 6th Semester Examination, 2023

PHSGDSE04T-PHYSICS (DSE2)

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. NEE AT 7% R SN AT T
Candidates should answer in their own words I e eI 79 e AT Je2y
and adhere to the word limit as practicable. Bew #/7

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

> T erifE Wt @k A Ut - 77F elvn Bew e

3 Answer any fifteen questions from the following: 2x15=130
FersfeiRe r-cpien i evin Tag wes
(a) Find spin parity of the ,F** nucleus.
oF" SREFIGR spin parity f

(b) The half life of an unstable nucleus is 7 . What fraction of the original nucleus
will be decayed in time 27 ?

6 efFaeR Sy - | o Fefrania o word 27 TR 2 ST AP 9
(c) Determine the unknown particle, X in reaction ;30° (,H', p)X.

150° GH', p)X e wrem 31 (xX) & ot e e
(d) Write down the Geiger-Nuttal law for « -decay by radioactive nuclei.

o T 964 ISP Geiger-Nuttal 3@f cicait)

(e) What are the Magic Numbers for both proton and neutron?

ﬁ%ﬁwec&ﬁmmmmﬁﬁsﬁ?

(f) Write the spontaneous alpha decay equation of °Us,,.

Uy e faraT caices wereet et Fo 9 ot @ R oty
(2) What is the essential difference between an electron and /3 -ray?

Gl FErela aw @l g A e eEATy cid 9 o

(h) Complete the following nuclear reaction:

frrsfeiie stramefs Ridrm syl e
6Li3 - =y ?BB:; " 1l’l()
3SC!”+ _"32316 3. 41_132

(1) What do you mean by mirror nuclei? Give an example.

woft SR (mirror nuclei) 7910e B G 2 32/ @ Trizge wig |
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() Calculate the binding energy per nucleon for 23U ?

5 U-aa e o <o «fe 2R e
(k) What is packing fraction?
FACTI-SAR (packing fraction) & ¢
(1) Name the accelerator that works on the principle of EM induction.

G@WW@@%%@W@HWW@W%@?

(m) What are the basic features of weak interaction?
Weak interaction-«3 (af*graf@ e

(n) What is radiation?
Rfe 5 ¢

(0) Define mass defect.

o &6 F 9

(p) Explain the basic assumptions of the nuclear shell model.

SR cePT eifomet (nuclear shell model)-47 iRl siaeefer A s
(@) Is the reaction p — n+e* + v, possible? Give reasons.
pon+e +v,, 9 RENF 799 9 e 72 Gt 3@

(r) In which process of radioactivity accompanied by mono-energetic X-rays.

(I (BT afors aa-fes s X 3 e o
(s) Explain clearly what is meant by Q value of a nuclear reaction.
fiifre e Q skaia Wi wercs R @t = 3zam

(t) Calculate the distance of closest approach for an alpha particle with kinetic
energy 5 MeV hitting a Auyo nucleus.

5 MeV sifexf& smm «ofb wemet ot B Auyy WORFICR SR i @ Ty
i (IS 7 T3 R W e Fea

2. (a) Give an example of a nucleus that shows B decay.
51 zwelt RGorrih PSR Srizae wis)

(b) Do the electrons come out with the same energy from such nucleus?

<% Tl e fsfe electron-aa *fe R sy @32 79

(c) Explain clearly what is the energy conservation problem in -decay phenomenon.

T A0S 2 e o TS i @

(d) How was it solved?

- afba e 27 fere o

3. (a) What do you mean by quarks? How many possible quarks are there? List them.
Quark T 01 9 T FWRY Quark W 9 wiTha i =)

(b) Write down the properties of nuclear force.

ﬁt‘sﬁs\awm\aﬁ (earail
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(c) Define nuclear cross-section.
fAGfre Rferma ereew A o

(d) Uranium-238 emits « -particles of kinetic energy 4.27 MeV. Determine the
a -disintegration energy of Uranium-238.

U™ SRR 4.27 MeV iR smoin o 3t fsfs ) U™ Wefaamia seme
a5+ *fes o e 3

4. (a) For each of the following decays state the conservation law that forbids it:
%ﬁ%ﬁﬁﬁmmﬁ%ﬂﬁ%mﬁwﬂs
n—>p+e”
n—->n +e”
n—p+mn
n—>p+y
(b) The kinetic energy of photoelectrons range from zero to 4.0x107"°J when light

of wavelength 300 nm falls on a metal surface. Determine the stopping potential
and threshold wavelength.

T4 300 nm SRR WA (FINS NSI-HBA TN oo, w4 ke Il
FEinefia fofea iR 47 @ 4.0x107°7 i) Stopping potential @3}
aiffes e fadize scan

(c) What is meant by internal conversion?
‘Internal conversion’ @S & icall ¢

5. (a) Outline the similarities between a nucleus and a liquid drop. Why the Weisacker
mass formula is called semi-empirical mass formula?

FefRt win wae-aa Rega S0 @ Ay Siicg ©f @IS | Weisacker—ad ©4 T
semi-empirical ©F J& (F+ Io7 &7 9

(b) How binding energy and'stability are related?
Fefarar-aa <m =1 @ wix el Fror w1 9

() Calculate the binding energy of ;sN”. Given M(;sN”) = 15.000109u,
M(H') = 1.007825u, M, = 1.008665u.

1sN” @3 35w = e e 1 oremt wiivms M(;sN7) = 15.000109u,
M(;H') = 1.007825u, M, = 1.008665u.
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