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QUESTION 1 IS COMPULSORY
e ANSWER ANY OTHER THREE QUESTIONS
e ALL QUESTIONS ARE WORTH 25 MARKS EACH

¢ FORMULAE AND PERIODIC TABLE ARE PROVIDED

+ BEGIN EACH QUESTION ON A SEPARATE SHEET OF PAPER.

DO NO OPEN THIS EXAMINATION PAPER UNTIL PERMISSION HAS BEEN
GRANTED BY THE INVIGILATOR.
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QUESTION1 -

L Multiple Choices: Write True or False against each letter corresponding to
the following statements as they apply to radiation and radioactivity

The formation of a nucleus from its nucleons is called nuclear fission.
, i

The formation of just one nucleus of helium-4 releases 4.54 x 1072).

The nuclear strong force is able to overcome the electrostatic force of repulsion
between protons, and it binds the nucleons into a package.

To achieve less energy and thus more stability, radio-nuclides eject small
nuclear fragments, and may simultaneously release high-energy electromagnetic

radiation.
All non-ionizing radiation is not electromagnetic radiation.

Electric fields are produced by electric charges, while magnetic fields are produced by
moving charges, or a current.

In radiation therapy, selected cells or tissues are to be destroyed with damage to nearby
healthy tissues.

When a radioisotope is to be used for therapy, alpha as well as Beta and gamma emitters can
be used.

A given isotope should not be able to concentrate in the desired area or preferably emit alpha
or beta particles because they have limited penetration power and will not damage adjacent
tissues.

Ultrasound frequencies are those above 20 000 Hz.

Uranium (235) can be split by a neutron into smaller pieces, such as strontium and xenon,
accompanied by the release of more neutrons and a tremendous amount of energy.

(22 marks)
II.
Describe the health and safety importance of beta particles and how can they be distinguished

among other particles.

(3 marks)
QUESTION 2

a) Describe the biological effects of radiation and how exposure can be prevented
(10 marks)
b) Describe the general uses of radioactivity

(15 marks)
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QUESTION 3

i.  Describe biological effects of radiation.

(12 marks)
ii.  Describe a nuclear rea?tion.
N h (5 marks)
iti.  Describe beta radiation.
(8 marks)

QUESTION 4

a) Describe the process of nuclear fission involving Uranium — 235 and also calculate
the amount of energy that will be emitted.

(20 marks)
b} Write the two rules for writing nuclear reactions.
(2 marks)
¢) What are the dangers of radiation to human beings?
(3 marks)
QUESTION 5
i. Describe the process of fission and how it goes in a nuclear reactor.
(8 marks)
ii. Describe the use of radioisotopes in medicine in general and specifically of Iodine
131, Technectium-99m and Cobalt-60.
(14 marks)
itl. Name three sources of radiation.
(3 marks)
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FORMULAE- ACOUSTIC AND HEALTH/RADIOACTIVITY AND
RADIATION

4
1. W= Z -"—Er% where pC = 420 RAYLS
i=1

2. SPL =10 log (pi/po )’
NR=10 10g10 = T_Ag
O TA,

w

SPL~= 10 log 1o [ = 10 519
SWL=10 log W/W,
=W

NS n ek

A
I =_ﬁrﬁ0r Pms = (1 pc)“z
pC
S.LL =10 logio (ML)
R = Sa '

1-i

o x

10. @=SG+Spd+ ...
Si+8S;

11.SPL = SWL + 10 logyo { ,32+3}

12, T= 0.16_1 v
Si
_ 0.161V
13. T = - S[In ( 1- &)]+4mV
14. 1= pllpC?
p3““32

15. TL=10 log 10 [iT]

1 0.227
t= —— In( )
1.21x 104 yr-1 s

v . . 1
17. Radiation Intensity o =

16.
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PERIODIC TABLE OF ELEMENTS
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3 Na | Mg - TRANSITION ELEMENTS Al | Si P S | €y Ar
[ 2 . 13 14 5 16 17 133
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