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Nuclear Physics
GUREARIIIREA))
Bachelor of Science (BSC-12/16)
Third Year, Examination, 2018

Time : 3 Hours Max. Marks : 40

Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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Section-A / Gvs—h
(Long Answer Type Questions) / (€T SR 7%)

Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9%) marks each.

Learners are required to answer two (02) questions
only.
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1. Explain the theory of successive disintegration of

radioactive decay. What do you mean by radioactive

equilibrium ? Obtain the condition for secular and
transient equilibrium.
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2. Write an essay on cosmic rays, convering the nature of

primary and secondary cosmic rays. Discuss the theory
of their formation. What are cosmic showers ?
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3. What are nuclear forces ? Explain the salient features

of nuclear forces. Describe Yu Kawa theory of nucleon
forces and show that minimum meson mass is

specified by m > LN (where R is range of nuclear
Rc

force and c is speed of light).
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4. Discuss the principle and working of scintillation
detector. Explain the solid scintillation counter and its
resolution. Why thallium (T1) is used in Nal Crystal ?
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Section-B / Yis—g

(Short Answer Type Questions) / (FF{J; SN 79)

Note : Section ‘B’ contains eight (08) short answer type
questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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1. What are nucleons ? Discuss the concept of binding

energy of the nucleus. Also explain the binding energy
curve.
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2. What is liquid drop model ? How is it used to explain
the fission phenomenon ?
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3. The half life of radium is 1590 years. After how many
years 1 gm of the pure element (i) be reduced to one
centigram (ii) lose one centigram ?
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4. Write short notes on the following :
(@ Nuclear quadrupole moment and its importance
(b) Spin and isospin
(c) Parity
feferiad W wfera fewfordt forfy -
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5. Explain the method used to determine the masses of
charged and neutral pions.
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6. Determine the possible values of spin of =  meson by
the means of the reaction :

T+ p > Nn+y
CIRIER T+ p o> n+y ® gl =~ TqH @
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7. Compete the following reactions :

(i) ‘s> YNt v

(i) ZNa > ZNa+e +....

10
(i) U > " The. +Q
(iv) .Rb+.. > KT+
fr=AfetiRaa srfdfeharell @1 quf I :
Q) 120 > YN+ + vV
(i) iiNa - isNa+ et
(ii)) “2U > 2 Th e +Q
(iv) Rb+.. > KT+

8. p° and K° mesons both decay mostly to =* and =~ .
Why the mean life time of »° (1072%s) and K° (0.89 x
10" ¥s) is different ?
p0 TG kO WOIM VBN o+ &R - H &7 BW §,
A gl SR Y p0(10%%s) 4
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Section—-C / Gue—T[
(Objective Type Questions) / (@IS J)
Note : Section ‘C’ contains ten (10) objective type
questions of half () mark each. All the questions
of this Section are compulsory.
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1. The International System of units (SI) of radioactivity
IS :
(@ Becquerel
(b) Curie
(c) Fermi
(d) Moles
IR AHG Yool | AT AlhIdT &7 A5 & :
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2. The mass number of a radioactive element after

emitting an alpha particle is :

(@ Remains unchanged

(b) Increases by one

(c) Increases by three

(d) Decreases by four
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3. If my is the atomic mass of Hydrogen, m, is the mass
of a neutron and M is the atomic mass of the atom,
which of the following is the mass defect formula ?

@ am=Zmy+Nm,—M

(b) aAm=Zmy+Nm,+M

0 am=Zmy—Nm,—M

d am=Zmyg—Nm,+M

I m, TESOM B WA TIFH &, m, b g
B GHAM T, IR M WA & AT SIAE 7, ol
frefoRad & SIF-91 S afd & 93 © ?

@) am=Zmy+Nm,—M

@ am=Zmy+Nm,+M

@) am=Zmy—N.m,-M

& am=Zmy—-Nm,+M
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4. Which type of radiation is stopped by a sheet of

paper ?

(@) Alpha particle

(b) Beta particle

(c) Gammaray

(d) X-ray
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5. Which of the following about the gamma ray is true ?

(@) Itcarries a postitive charge

(b) It carries a negative charge

(c) It can the deflected by magnetic and electric
fields

(d) It has zero rest mass and a neutral charge
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6. Thisreaction H + *H — ;He + 1 n iscalled :
(@ Fusion
(b) Fission
(c) Alphadecay
(d) Gamma decay
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7. Conservation laws that describe events involving the
elementary particles include the conservation of :

(@) energy

(b) linear and angular momentum

(c) baryon and lepton numbers

(d) All of these are correct
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8. The nuclear radius of ;.

Al is approximately :

(@ 1.05fm
(b) 3.60fm
(c) 0.350 fm
(d) 11.2fm

27y P Y e e
() 1.05fm
(@) 3.60 fm
(|) 0.350 fm
(&) 11.2fm
9. Anantiproton is an atomic particle that has :
(@) the mass of a proton and the charge of an electron
(b) the mass of an electron and the charge of a proton

(c) the mass of a neutron and the charge of a proton

(d) the mass of a proton and the charge of a neutron
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10. Which of the following is not a type of radiation
detector ?

(@ GM detector
(b) Proportional detector
(c) Semiconductor detector

(d) Flame emission detector
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