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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—d

(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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Deduce the general equations of successive radioactive

disintegration.  Explain  secular and transient
radioactive equilibrium also plots the curves.
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What is nuclear reaction ? Explain direct and
compound nucleus hypothesis with suitable examples.
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What is nuclear fission ? Explain nuclear fission on the
basis of liquid drop model. Why is fission of 23°u

produced by slow neutron and 238 u by fast neutrons ?
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Discuss the classification of elementary particles. What
are the conservative laws governing elementary
particles ?
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Section-B / YUs—Yg
(Short Answer Type Questions) / (75 ITRIF U%)

Note : Section ‘B’ contains eight (08) short answer type

qre
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questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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Complete the following reactions :

Q) 127SCI+}H —>13§S+ .........

(i) 2si+oH > 22A1+ ...

iii) °Be + 2He > ........ +in
()4 2 0

(i) 2cl+iH > Ys+....

i 23q; 1 28
(i) Jisi+gH o> AL+ L
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What is Q-value of a nuclear reaction and how can it
be determined ?
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Calculate the binding energy per nucleon in jHe.
(given m = 100728 u, m = 1.00867 u and M
(3He) =4.002603 u).
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Write down the basic assumptions of liquid drop
model. Explain its usefulness in understanding the
nuclear phenomena.
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Discuss the principle of gas ionization detector ? What
advantages has it over other type of nuclear detector ?
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Discuss the conservation laws which govern nuclear
reactions.
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7.  What are anti-particles ? Explain with special reference
to positron and antipositron ?
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8. A 10 MeV a-particle is made to hit a *°pb target.

Approximately what percentage of the a-energy will
be consumed in giving motion to the centre of mass ?
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Section—C / GUe—TT
(Objective Type Questions) / (@& T)
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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Indicate whether the following statements are True or False :
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1. The average binding energy per nucleons of a nucleus
IS :

(@ 8eV
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(b) 8keVv
(c) 8 MeV
(d) 8GeV
NG & Ut Il T a=F Sott 2l @
() 8ev
(@) 8kev
(@) 8Mev
() 8Gev
In SI base units, 1 Bq is equal to :
(@) 10 disintegration per second
(b) 1.5 disintegration per second
(c) 0.01 disintegration per second
(d) 1 disintegration per second
1 Bq T9. 7. 196 ¥ 9_7eR 2l 2 ¢
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If the half-life of radioactive Cobalt-60 is 4.3 years,
then what fraction of the original sample will be after
22 years ?
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Meson has a mass nearly :
@ 2lam.u.

(b) 274 a.m.u.

(c) 10.013 am.u.

(d) 0.025a.m.u.
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(|) 10.013 a.m.u.

() 0.025a.m.u.
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The nucleus £%x in the nuclear reaction

sHe + 1IN — 2X + H is:
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If the half-life of a radioactive sample is 40 minutes
and initial count rate was 1000 per minute, then how
much time will it take to drop the count rate to 125 per
minutes :

(@) 120 minutes
(b) 90 minutes
(c) 30 minutes

(d) 60 minutes
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If a C-14 has a half life of 5730 years, then how will it
take for the quantity of C-14 in a sample to drop to 1/8

of initial quantity ?

(@) 2.58x 10" years
(b) 1.44 x10* years
(c) 1.72x 10" years

(d) 2.58x 10" years
AT C-14 3T g MY 5730 Y &, A 39 C-14 T &
IR A1 @ 1/8 619 M H JHI o

(31) 2.58 x10* T
(@) 1.44x10* T
(@) 1.72 x10* T
(8) 2.58x10* T
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Process by which energy is released in sun ?
(@) Fission
(b) Haber’s process
(c) Fusion
(d) Radioactivity
@ Pl 3§ O fw R & ol Paed § 2
(o) fame
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In Nal(TI) detector Tl works as :
(@) wavelength shifter

(b) quencher

(c) dynodes

(d) multiplier
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Which of the following statement is not true about
o-radiation ?
(@) Itis produced by unstable nuclei.
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(b) It can ionize gases.

(c) Itcan be deflected by a magnetic field.

(d) Itis ashort wavelength EM photon
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