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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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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.

B-60 P.T.O.



Are

1.

B-60

[2] PH-11

. @Grs ‘P H IR (04) <Y SN ¥ A M E
TS Y @ oy W Al (91) s fuiRd €
RrenRial of 39 ¥ ®ad 1 (02) T B SR o
g |

Discuss the phenomenon of natural radioactivity. State

fundamental laws of radioactivity and derive the

Rutherford-Soddy law. If the radioactive substance is

placed in vacuum, what will be the effect on its rate of

disintegration ?
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What are cosmic rays ? State the main features of these
rays. Discuss the effect of these rays on earth’s
magnetic field and latitude. What light do these effects
throw on the nature of cosmic rays ?
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Discuss the properties of nuclear forces. Explain why a
stable system of di-neutron has not been observed.
Show the deuteron cannot be in excited state (but still
be bound) at L > 0.
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Discuss the principle and working of gaseous detector.

Explain the G. M. Counter. What is quenching and
why is it required ?

N WEe & Mg ok SR @ @
PITT | Y. T, BISUCY HT GHSNSU | T8 1 & 3R
Ig T MTWP § ?

Section-B / Yvs—Y
(Short Answer Type Questions) / (?rrgr SN %)

Note : Section ‘B’ contains eight (08) short answer type
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questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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Discuss the semi-empirical mass formula for the
nucleus and explain its different terms.
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Discuss the various nuclear models to explain the
property of nucleus.
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What is radiocarbon dating ? Compute the age of

fossil, if it has 10% carbon-14 compared to leaving
sample.
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Define the half life and mean life of a radionuclide. If
the activity of a radioactive sample is decreased by a
factor of 8 in thirty days, calculate the half life and
average life of the sample.
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Explain the concept of strangeness and the principle of
associate production.
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Discuss the nuclear fusion and comment on ‘to initiate
a fusion reaction, we require a fission reaction.’

TP Fgd @I gedT & IRAT BT TG gaTgv
& “Fore ffhar @ IR™ oxd & fou fagoes
S & wevd Bl 27 |




[5] PH-11

7. Discuss in detail the principle and working of linear
accelerator. What are the advantages of a linear
accelerator over the circulation accelerator ?
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8. Complete the following reaction :

#ZNa—ENa+et+..
U Th+..... +Q
81Rb — 84Kr +v

2ZNa—>BNa+et +...
U5 Th+..... +Q
8IRb — 8Kr +v
Section—-C / Gue—T[

(Objective Type Questions) / (a¥fS Je-)
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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The decay constant of a radioactive nuclide is

2.5x10-3s~L. The half-life of the nuclide, in minutes
is closest to :

@ 6.7

(b) 36

(c) 26

d) 46
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(@) 46

For chain reaction to continue, the multiplication factor
(K) should be :

@ K>1

(b) K<1

(o0 K=1

(d) None of the above
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An element is presented by the formula : éX. What is
the name of index Z ?

(@ Mass number

(b) Atomic number

(c) Neutron number

(d) Quantum number
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The reaction §n+ 235U — 141Ba + 32Kr +33n is called :
(@) Fusion

(b) Fission

(c) Alphadecay

(d) Gamma decay
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Nucleus 2X has radius R. The radius of nucleus 3 Y
is closest to :
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(b) R

(c0 2R
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A conservation law that is not universal but applies
only to certain kins of interactions is conservation of :

(@) Lepton number
(b) Baryon number
(c) Spin

(d) Strangeness
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A moderator is use to slow :

(@) Protons

(b) Alpha particle

(c) Neutrons

(d) Beta particles
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The anti particle of electron is :

(@) Positron

(b) Neutron

(c) Proton

(d) Negatron
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9. Which of the following is not a property of nuclear
forces ?
(@ Spin dependent
(b) Saturation property
(c) Short range
(d) Charge dependent
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10. Liquid scintillators are used for which of the following
materials ?

(@ Low energy beta material
(b) High energy beta material
(c) Low energy gamma material
(d) High energy gamma material
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