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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 6th Semester Examination, 2022

PHSGDSE04T-PHysIcs (DSE2)

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfes I 0E KNG Q"Y/VW fact FC 1
Candidates should answer in their own words AR e ©IR0F I ST XA N
and adhere to the word limit as practicable. e FEE |

All symbols are of usual significance.

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

> TR e RMGF @3 AT (AF -t 76 2vaa s wie

1. Answer any fifteen questions from the following: 2x15=130
T @-(Hieat el alcis Tee mies

(a) Determine the energy released in MeV unit when 107’ kg of mass is converted to
energy.

10?7 kg &7 T *Ifere Foirefie 2 o Teoiy Wi #famid MeV GFF 2 S|
(b) Find the radius of '*’Auyo in fm unit.

197 Aut7o ST NS fm @FCE &M Tt

(c) Protons inside the nucleus repel each other, then how the shape and size of the
nucleus is maintained?

SR Tgize @bael ke o s Tee NOHFIeR SIFR € 9o
IS AT [FOIE 9

(d) Draw the beta decay diagram of Sodium-24.
Sodium-24-93 &6l %3-93 *Ife Hafb (s

(e) Draw the V(r)—rdiagram, where V(r) is the nuclear potential and r is the
distances between nucleons.

el fea v(r) ¢ Melmmeler wufEe r@ees (1) Balt sw= @i

(f) In which process electromagnetic radiation is emitted from radioactive nucleus.
Give example.

@I 2fFn @36 owiE e (e ofbe paar o fsfe 27, Tnizgel wie |

(g) What is internal conversion of nuclei?

NefFaR Sreredid Foed F 9

(h) Complete the following reaction.

U +'n—>

Toltaa Aol ooy et
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(1) How high energy electrons are emitted from nucleus though they orbit the
nucleus itself?

SefFaeT Sorer 32 o AP Arge [l F-aua 75 [efFa @ 3z fsfe
7 fFeled ¢

(j) Define decay constant for a radioactive nucleus.

3o (owiEy el 9o 593 0o H @I 2

(k) What are the conservation laws applicable to nuclear reactions?

efzam Rieam @Fe @6 @ ol 39 acey ¢

(I) Can an electron be accelerated in a cyclotron?
FAIBCHICTIC T G0 2eTE Gl 371 FeCo AN & 9
(m) Write the basic working principle of a linear accelerator.
@3 Linear accelerator-<&3 &1 FATSH @l
(n) Why does the anode of a G-M counter have to be made of a thin wire?
@3 G-M counter-93 SHIANG 7 OF e Al =7 & 9
(o) How does a charged pion decay?
ﬁﬁmu‘lﬁ@ﬁﬁf@pmHQSW‘Wf@ ?
(P) Write down two characteristics of a *.
a1+ e 90 CREy e
(d) Why does the decay 1" — e* + ¥ not observe?
W — e +y Riel @a a6 9 9
(r) What do you mean by Strangeness quantum number?
ffoae! RIS R4 FET0e [ @ ¢
(s) Write down the quark structure of proton and neutron.
(o =R FSECR IR T (el
(t) What do you mean by charmed quark?
Charmed quark 3eTCs & IaN 9

2. (a) Derive the mass-energy equivalence relationship.
A ¢ *ifeq geror Wl ey Fea

(b) Find the proton number for the most stable nucleus from the semi-empirical mass
formula.

3o % EFIeR & @B 74 semi-empirical mass formula RGF e
I

(c) Write three evidences that support the shell model of nucleus.
ST shell model-«3 Foics fonlb I nie
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3. (a) Derive the expression for half-life and mean-life of radioactive substance. 4
G (oETER 7 -G G C-Gewa AR el e
(b) A nucleus emits an « particle followed by two A particles. Show that the final 3

nucleus is the isotope of the initial one.

@3 TS 2 @36 ¢ @R SRHAE 7o 4 el il I mAS @ e
TS el Wefmaem awfo SigeEnel

238 . .. . .
(©) 28U nucleus undergoes successive disintegration to yield *5Th, *!Pa, iU, 3

>wTh and finally *;2Ra. What radioactive particles are emitted during each

transmutation?

ssy foefen @vEE Rl 2 Tdiwe 34Th, 24Pa, 24U, 20Th @

7

T 25Ra BeAE 23| &fofb BiR (i (I cowiERn et fKifeael 2 ¢

4. (a) Write the laws of photoelectric effect. 3+142+2
+2
e ©fbe e @l @1

(b) Show how the photoelectric current increases with increasing potential applied.
Consider three different intensities I;,1,,1;, wherel, >1, >1,and constant

wavelength A .

2ne Rer@@ A AETE it e-izg [FeiE st 27 2 wi7ifee Wi Sikol
1,1, 1, G I, >1, > 1, 8 TI% &< |

(c) Write the semi empirical mass formula. Explain how the stability is reduced by
coulomb repulsion.

5 Sfoeele g AN @0 8 Fo77 [eda «mfb i Fe@h

(d) What are the force carriers correspond to four fundamental forces.

oigfed 351 86 7o -9 ATl [ ¢

5. (a) n—e +e 2+2+(2+2)
+2
=+,

Are these reactions possible?
Toitaa [Riefe e el I e @Rite |

(b) When the current is produced, to detect radiation, between the electrodes of a GM
counter and how the intensity of radiation is measured?

GM counter-9 Sferel7 Wy FI9 ©fte 2[ifee 53 ¢ [T Sigel FeiE et
9

(c) Write the quark composition of Kaon" and hence explain its charge.
q p Y g

Kaon' -&3 (FIIRF 916+ (104l '8 OF AR @7 positive SN i FCEM

6327 3 Turn Over



CBCS/B.Sc./Programme/6th Sem./PHSGDSE04T/2022

(d) According to classical physics, what are the physical properties that should be
conserved during a nuclear reaction. In which type of system these conservation
laws apply.

Fateq »mifRmE fos s e Ridm & & a4 wkafrs At 2 @ &R
TRER (T @ e elrrey o

(e) What do you mean by Isospin Quantum Number?

Isospin Quantum YT IO & @ 9
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N.B.:

Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.




