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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) In ultrasonography, a transducer is a device that both emits receives sound waves.
b) Ultrasound frequencies used in diagnosis range from two million to fifteen million
Hertz.
¢) A special form of ultrasound imaging called echocardiography is used to monitor
foetal heart problems.
d) An atom is the smallest potion of an element that retains all the properties of the
element.
e} An atomic number indicates the number of neutrons in the nucleus of an atom of an
element,
f) Isotopes are atoms of an element having the same atomic number but different mass
numbers
g2) The nucleus of an isotope is called a nuclide
h) The unified atomic unit is one twelfth than mass of carbon containing twelve
nucleons.
i) Nuclear fission is the spontaneous breaking apart into isotopes of intermediate mass
number.
j) One electron volt is the energy an electron receives when accelerated under the
influence of one volt.
(20 marks)
II. Briefly describe nuclear fission.
(5 marks)
QUESTION 2
i.  Define the following terms as applied in nuclear science:
a) Rem 2]
b) Rad 2]
c) lonization radiation. 2]
d) Half-life period (2]
e) Curie [2]
(10 marks)
ii.  Isotopes with unstable atomic nuclei are said to be radioactive, explain why?
(2 marks)
iii.  State the two rules for a balanced nuclear equation
(4 marks)
tv.  Symbolize nuclear decay and construct a nuclear equation, which illustrate the alpha
decay of uranium-238,235U to thorium.
(5 marks)
v.  Radium-226,228Ra, is an alpha and gamma emitter. Write a balanced nuclear

equation for its decay.
(4 marks)
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QUESTION 3
a) ' Describe beta radiation
(7 marks)
b) Answer the following questions concerning the nuclear binding energy of helium.
i) Write the symbol of a helium nucleus
(1 mark)
i1) What does helium nucleus consist of?
(1 mark)

1i) The mass of a proton is 1.00727252 u and that of a neutron is 1.008665 u.
Calculate the total mass of the separated nucleons.
(3 marks)

iv) The total mass of the helium nucleus is 4.001506 u. Determine the difference
between the calculated and measured masses for the helium-4 nucleus and also
using FEinstein’s equation, calculate the energy equivalent of this mass

difference.
(6 marks)
¢) Briefly describe gamma radiation,
(7 marks)
QUESTION 4
1. Briefly describe magnetic resonance imaging (MRI)
(7 marks)
1i. Describe detection and measurement of radiation using the following devices.
a) The Geiger counter
(4 marks)
b) Scintillation counters
(3 marks)
¢) Cloud chambers
(3 marks)
iii. Describe the process of fission and how it goes in a nuclear reactor
(8 marks)
QUESTION 5
a. Describe the use of radioisotopes in medicine.
(15 marks)
b. Briefly describe sources of radiation
(S marks)
c. Briefly describe irradiation of food
(5 marks)
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