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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 6th Semester Examination, 2021

PHSGDSE04T-PHysIcs (DSE2)

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfer T F0Z TN ‘2"7@77 fac e
Candidates should answer in their own words AT TS ST I AT TN
and adhere to the word limit as practicable. eq PEE

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest
> MR e RRGF @3k AT (AF -t 76 2vaa s wie

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

(a) Define atomic mass unit.
ARNARE S GFF TR T |
(b) Determine the approximate density of the nucleus.

fefFaeR S Ty 6 et

(c) The radius of Ge is measured to be twice the radius of “Be, From this

information, find out the number of nucleons in Ge.

Ge IO *Be, -a3 JPCE fawd o =fkwist T4 271 @2 O RF Ge-9F M
o el e e Fa@

(d) What do you mean by charge independence of Nuclear force?
fSfre o1 wigE-faeeme q@ics & @il ¢
(e) What are the Magic Numbers for both proton and neutron?

feeEw ¢ (2iiber wWifers FAref &5 & ¢
(f) Write the spontaneous alpha decay equation of **°U,, .

35y, eI U STl e Foss fstie «s RiEmifs e

(g) What is the essential difference between an electron and B-ray?
@35 FEFE 4R G0 L 7R M AT AL F o

(h) Complete the following nuclear reaction:

Tl simafas e ey s
o i; + —"Bes+ 'ng
PClLyy + —2S6+ *He,
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(i) Write down the Geiger-Nuttall law for ¢ -decay.
o -RE60TR @ Geiger-Nuttall 340 5102
(j) What are the different processes by which gamma-ray can be absorbed in matter?
SR I Tre omicd s W I[E T [ 7 ormfers *ife w1 3@ ©f @l
(k) Determine the threshold wavelength for pair production.
ol Teovead ooy @lifes eamony faefiad et
(1) Why Bethe-Bloch formula is not applicable in case of electron?
FEFAE (G Bethe-Bloch Tefb eitarey w8 &1 ¢
(m) What is Cerenkov angle?
Cerenkov angle St 1 2

(n) Explain clearly what is meant by Q value of a nuclear reaction.
efzre Riga Q M N @1 & @GN A1 IR

(o) Calculate the distance of closest approach for an alpha particle with kinetic
energy 5 MeV hitting a Au,, nucleus.
5 MeV sffexfe i aofo st 3t @3 Ay, FefEien wa w1z @ 1w
for (FCO I A I A el e

(p) Name a reaction where parity is not conserved. Which class of interaction does
this reaction belongs to?
a3l fTefre RiFaa I F@ @A Tt Al parity 30 27 911 @6 @6 @09
@5t 9

(q9) What do you mean by Baryon number and Lepton number?
Baryon k271 8 Lepton 2! Ie100 6 QIR 9

(r) What do you mean by Strangeness quantum number?
ffoae! @RG24 Tw e [ @i 2

(s) Write down the relationship between Isospin and charge of a nucleon.
fTefEReta ST € Isospin-@3 W& =R (6 @l

(t) Write down the quark composition of proton to explain its +1e charge.

@B @FRIE 910w 7T O AR @B +1e SN [ FCRA |

2. (a) What is binding energy of a nucleon? How does the binding energy per nucleon
vary with mass number of a nucleus? Sketch it.

T *f fF ¢ fNefFaoR 3o =, fTefFmem o7 A M~k 21 ©f o=
&l

(b) Write down the semi empirical mass formula and explain the significance of
Coulomb energy term and the Surface term of this formula.

Semi empirical mass formula @2l ¢ @3 For7 *If& ¢ = “Ifeq S @al|
(c) What is Nuclear Isomer?

fAefre SigemE & ¢
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3. (a) Determine the ground-state spin parity of '’O, on the basis of shell model.

Shell Al (AIEFF Model STAica 0, @2 SIRICE (1 S<E7 (ground state) 19 @
STl (Spin and Parity) faef@ S
(b) Explain the neutrino hypothesis in B-decay.
B-decay @3 (@ TOTGCA! S (hypothesis) T R*itw @t
(c) What is meant by internal conversion?
‘Internal conversion’ I5C® & @I 9

4. (a) What is Compton Effect?
{5+ et 5 9

(b) The kinetic energy of photoelectrons range from zero to 4.0x10™'?J when light
of wavelength 300 nm falls on a metal surface. Determine the stopping potential
and threshold wavelength.

T4 300 nm SIHMCHE O (PG NI TA@  oNw, wiq e
RPICOI- 2 asfor sifexifes ife) #7) (tF 4.0x107"° J =& Stopping potential
=R @llfess emond fffael Fcl

(c) Explain what is meant by ‘cross-section’ of a nuclear reaction.

fofae R exran 350e F @RI I S

(d) What is the SI unit of cross section of nuclear reaction? Determine its relation
with ST unit of length.
frefame RIER cross section @3 SI 7&f$0e @FF GCA 8 SI A& TS MR IFCHR
AL 47 TR el S

5. (a) For each of the following decays state the conservation law that forbids it:
feferfie afol [Reba @ e Sz qr fqia ©f [Kiqo T

n—opte-
n—mat+e—
n—op+ta—
n—p+y
(b) Distinguish between Ionisation Chamber and Geiger-Muller Counter.
Tonisation Chamber €3} Geiger-Muller Counter €3 (< #1195 1|
(c) What are the hypercharges of u and d quarks?
u @R d IR 22 & 9

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.
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