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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. 2N AT FGZ RGN e wed1
Candidates should answer in their own words AN ST GINT T TET AN TG
and adhere to the word limit as practicable. Geq Fha1

All symbols are of usual significance.

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

> TR Y wRfAE g3 AAfF (I @-@IT 175 elvin Tea wie
1. Answer any fifteen questions from the following: 2x15=130

frefeiRe G-It sieafe aivi Tea s
(a) Find spin parity of the ,F'° nucleus.
o F'° TNERFAIGR spin parity e e

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

=l FeEFaIeT Wiy 7 1 o1 FeRFrSa 3o Wore 27 Y #ita oA AR 2

(c) Determine the unknown particle, X in reaction ;50° GH', p)X.
180° H', p)X Riferaifba wramat weiif® (X) R o faefy weam

(d) Write down the Geiger-Nuttal law for e -decay by radioactive nuclei.
a T RE6A IRFB Geiger-Nuttal T4 TRt

(e) What are the Magic Numbers for both proton and neutron?
AoE @ (2o Wiftrr el B & o

(f) Write the spontaneous alpha decay equation of 2**Us,.
23Uy, RGPt (e STt it Fos s fsfw @3 RigFal erean

(2) What is the essential difference between an electron and /3 -ray?

@36 A 9 R GBI oy AwEa ik B o

(h) Complete the following nuclear reaction:

oo AR R = st
SLis + - "Bes + 'ng
BCl+ - %86 + *He,

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

ot fRSTEFaRT (mirror nuclei) 3970S & I 2 21 @3f6 Tzl Wi
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(j) Calculate the binding energy per nucleon for 5°U?
2355 . TG 3R ifs et iR iR 3
(k) What is packing fraction?
FNTIH-SMH (packing fraction) & 2
(1) Name the accelerator that works on the principle of EM induction.

oo pERH S @3 B e T I TR Irgea Fidife =
(m) What are the basic features of weak interaction?

Weak interaction-<3 (B e
(n) What is radiation?

R ¢
(o) Define mass defect.

x Foainka i

(p) Explain the basic assumptions of the nuclear shell model.
HeRF (er &%t (nuclear shell model)-a7 &SR wietef g <@

(@) Is the reaction p — n+e* +v, possible? Give reasons.
pon+et +v,, a3 & 781 ¢ Figd TR YT IEN

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

et (TGN Afere GFT-HF F=oiF X F & 2

(s) Explain clearly what is meant by Q value of a nuclear reaction.
eRre REFTT Q SRR W Fo1Cs & Ric [yt Feam

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

5 MeV WW‘QWWWQ& AU79WWWWW@W
SR (0 I A OR W e ‘

2. (a) Give an example of a nucleus that shows S decay.
51 o1 Rl ORI izt e !

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

<3 FeErameRl (i R electron-43 e & womm @32 2w 9 !

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

HY rafere W& e [ o ~Re I F@n 4

(dy How was it solved?
@5 T 27 oI ¢ 4

3. (a) What do you mean by quarks? How many possible quarks are there? List them

Quark T I ? FO&e TERY Quark SR ? Oiva M ) 2+
(b) Write down the properties of nuclear force. .
Biefre ER WRTeR @l ' 2
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(c) Define nuclear cross-section.
fofre Rt eramm 1 ?

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

U e 4.27 MeV oifeifE i a ot fefe w1 U2 fRofsmmiiog wiemet
fRgow *ifes T et Il

4. (a) For each of the following decays state the conservation law that forbids it:

ﬁaﬁﬂvaﬁsﬁ?ﬁﬂﬁammwwﬁﬂfamﬁﬁﬁmﬁwﬂg

n—>p+e
n—>n +e”
n—o>p+T
n—>p+Y

otoelectrons range from zero to 4.0x107°J when light

b) The kinetic energy of ph :
() of wavelength 300 nm falls on a metal surface. Determine the stopping potential

and threshold wavelength.
waoOmnmﬁmﬁawm@mw.m@mW,W% -

EGRan el sfoxifFn TR =T CTF 4.0x107°J SR} Stopping potential «R
s e e el

(c) Whatis meant by internal conversion?

5. (a) Outline the similarities bet}Veen j«x‘nucleus and a liquid drop. Why the Weisacker
. mass formula is called semi-empirical mass formula?
g7 SNF OFeT-ad @ WU @ Y SR o @81 Weisacker-93 ©F J&F

semi-empirical & a @AY
(b) How binding energy and stability are related?
ﬁ‘@ﬁfaﬂ-aﬁaﬁﬂﬁ%emmﬁﬁww?
Calculate the binding energy of 1sN”. Given M(;sN”) = 15.000109u,
M(H") = 1.0078251, M, = 1.008665u.
5N < T e fadfa Tl | (R BT M(1sN') = 15.000109u,
M(,H') = 1.007825u, M, = 1.008665u.
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