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QUESTION 1

I.  Multiple choices: for the following statements as applied in radioactivity,

radiation, health and safety write whether they are True or False.

a) Ultrasound frequencies are those above 20 Hertz.

b) When a transducer is connected to a computer it can produce images of internal
organs.

¢) One advantage of ultrasonography is that it uses radiation.

d) Kidney stones are broken up by means of ultrasonic waves that are produced by a
lithotripter.

e) An atom is made primarily of three fundamental particles; protons, electrons and
neutrons.

f) A nuclear reaction is when a particle penetrates and changes a nucleus.

g) If an object gains energy its mass decreases.

h) When an atom emits a beta particle, its mass number decreases by 2 and its atomic
number decreases by 1.

i) The standard unit is the curie, the number of nuclear disintegrations occurring per
second in 1 kg of uranium.

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

(20 marks)
II.  Briefly describe ultrasonography.
(5 marks)
QUESTION 2
i.  Describe alpha radiation.
(7 marks)

ii.  Cesium — 137, 13ICs is one of the radioactive wastes from a nuclear power

plant or an atomic bomb explosion, emits beta and gamma radiation. Write a
nuclear equation for the decay of Cesium — 137,

(6 marks)
ifi.  Describe the arrangement of electrons in an atom and the importance attached
to such an arrangement.
(6 marks)
iv.  Strontium — 90, a beta emitter, is one of many radionuclides present in the
wastes of operating nuclear power plants, Write a balanced nuclear equation

for the decay.
(6 marks)
QUESTION 3
a) Describe radiation under the following headings:
i) Units of Activity (3]
ii) Units of Radiation Dose [3]
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iii) Additive Units for Radiation Dose [3]
iv) Radiation Sickness [3}
V) Radiation-Produced Free Radicals [3]
Vi) Background Radiation 3]
(18 marks)
What is the health and safety importance of gamma rays and how can they be

distinguished among other particles?
: (4 marks)
At 1.5 m from a small source, the radiation intensity is 40 units. What is the

c)
radiation intensity at 5,6 m ?
(3 marks)
QUESTION 4
i.  Describe nuclear waste and how it can be safely dealt with to safeguard
public health.
(15 marks)
it.  Describe applications of radioactivity under the following heading;
a. Radioactive tracers [5]
b. Radiological dating [5]
(10 marks)
QUESTION §
a. Describe how a scan is produced.
(4 marks)
b. Describe carbon-14 dating
(8 marks)
c. Briefly describe sources of radiation
(6 marks)
d. Briefly describe irradiation of food
(3 marks)

In the 1940s scrolls were found in the Dead Sea. Some were made up of
copper and others were made of parchment, when one parchment scroll was
analyzed by the carbon-14 dating method, its specific activity was found to be
0.175 Bqg™. Calculate the age of the scroll to two significant figures.

(4 marks)
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FORMULAE- ACOUSTIC AND HEALTH
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