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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. NS T TYZ RANG 207 i Fed |
Candidates should answer in their own words AT [FeeTE SIaT I T8 AT TG
and adhere to the word limit as practicable. Gex ST

All symbols are of usual significance.

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

s 7R e RS gk A AT @-FIEL 775 elvid Tea e

1. Answer any fifteen questions from the following:

RS @I ST 2o Teg wes
(a) Find spin parity of the oF"? nucleus.
o F'° fRS{ae spin parity e

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

G FeraeE Oy 7 | Jo1 FoRrarite T HoR= 2r I A SRR AT 2
(c) Determine the unknown particle, X in reaction 1808 H', p)X.
1s0° (H!, p)X Rl s st (X) & ot faefa an
(d) Write down the Geiger-Nuttal law for « -decay by radioactive nuclei.
o Tl TG IR Geiger-Nuttal M @t
(e) What are the Magic Numbers for both proton and neutron?
5 @ (2livma Wit el & & 2
(f) Write the spontaneous alpha decay equation of 25Ug,.

235(],, TSR (ACF ATl P Fozpd fFefam @7 REFa @wan

(g) What is the essential difference between an electron and S -ray?

G 3EET G @S [ 7R g e 2w F 2

(h) Complete the following nuclear reaction:
RS #rmeRe Ridra =) v

5Li; + — "Bes + 'ng

2x15=30

3Cly, + — 3256+ “He,
(i) What do you mean by mirror nuclei? Give an example.

wofet RSPt (mirror nuclei) TFCS 6 QI 2 22 Gf6 Trrzad wha |
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5
;e binding energy per nucleon for 2U?

(k) Whatis packing fraction?
S-SRk (packing fraction) &0
(1) Name the accelerator that works on the principle of EM induction.

@@Wwﬁa@mﬁ@wmmmaﬁﬁm@@?

(m) What are the basic features of weak interaction?
Weak interaction-<« fErafe @

(n) Whatis radiation?
Rz ?

(o) Define mass defect.
o T 2

(p) Explain the basic assum
ey caem @if$@et (nuclear shell model)

(q) Is the reaction p —>n+e* +v, possible? Give reasons.

pon+e +v,, 3 Rferl & 7181 2 g 7 YT N

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

T (ST AESCS G-I oo X AR Al ¢

(s) Explain clearly what is meant by Q value of a nuclear reaction.
ioRre RiFTR Q A TH 1o fF I Gl
(t) Calculate the distance of closest approach for an alpha particle with kinetic

energy 5 MeV hitting a Auyy nucleus.
5 MeV sifeife 7 3 wieTt Tt @356 Auyy WOEFAEH FRGE F0r @ T19

et (A0S I & O Wi T T

ptions of the nuclear shell model.
97 SRR gt Tt TN

2. (a) Give an example of a nucleus that shows S decay.
! ol RBea [T Trizgd v |

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

3 el i 5fe electron-u7 *fe & Fnm W2 =7 ¢

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

= #mfors e saw [ o ~{geiE WU T

(d) How was it solved?

«foa e =7 el ¢

3. (a) What do you mean by quarks? How many possible quarks are there? List them.
Quark FICF A&t 2 TS TSR Quark R ¢ Sited AlfFTa I

(b) Write down the properties of nuclear force.

ﬁ@‘maﬁahﬁﬁmﬁ Gl
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(c) Define nuclear cross-section.

efre Rirmm exrm R 9

(d) Uranium-238 _emits ¢ -particles of kinetic energy 4.27 MeV. Determine the
o -disintegration energy of Uranium-238.
U [Refmam 4.27 M
: . eV ARRE ool o Tt Fsfe e U2 oty e
6w =ifE T T s

4. (a) For each of the following decays state the conservation law that forbids it:
FrfiRs foB Rt @ raw wizs et AR of R3o Fis
n—>p+e” )
n—>a +e”
n—->p+m
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.
Wsoommmwm-mﬁmw,wﬁ%m-

s iaelE sfeefen i) < Qe 4.0x1071°J S&f&1 Stopping potential IR
el wammd dime S .

(c) What is meant by internal conversion?
‘Internal conversion’ IS fF GG ?

5. (a) Outline the similarities between a nucleus and a liquid drop. Why the Weisacker

mass formula is called semi-empirical mass formula?
et o SRe-ad R Wy @ A S © @RS 1 Weisacker-43 & Jac®
semi-empirical ©F 74 (4 FEANRI ?

(b) How binding energy and stability are related?
W—ﬁQWWGWWWW?

(c) Calculate the binding energy of 1sN7. Given M(;sN7) = 15.000109,
M(H') = 1.007825u, M, = 1.008665u.
(N7« T e e e 1 et wieR? M(15N7) = 15.000109,
M(;H") = 1.007825u, M, = 1.008665u.
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