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QUESTION 1

I. Write True or False against each letter corresponding to the following
statements as they apply to radiation and radioactivity

In radiation therapy, selected cells or tissues are to be destroyed without damage to nearby
healthy tissues.

When a radioisotope is to be used for therapy, aipha 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

Ultrasonography employs very high frequency sound waves in place of X-rays.

Ultrasound can be used to monitor foetal growth.

A special form of ultrasound imaging called echocardiography is used to monitor foetal heart
problems.

When bombarded with neutrons, the nuclei of several heavy elements split into smaller
pieces.

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.

The sum of the masses of the products is less than the masses of the reactants, that is, nuclear
reactions do follow the law of conservation of energy.

Nuclear reactions obey the combined law of conservation of mass and energy.

The amount of mass that disappears is converted into an equivalent amount of energy.

{24 marks)
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1I. There are how many types of ionising radiation and what are they?
(1 mark)
QUESTION 2
I.  Describe the uses of radioactivity under the following topics:
a) Tracers
(2]
b)  Checking the function of thyroid gland
(4]
¢) Radiotherapy
(6]
d)  Carbon dating
[6]
II.  Describe Magnetic resonance imaging (MRI)
(7]
(25 marks)
QUESTION 3
i.  Describebiological effects of radiation
(12 marks)
ii.  Describe a nuclear reaction
(5 marks)
iti.  Describenuclear waste and methods of its disposal.
(8 marks)
QUESTION 4
a) Describe alpha radiation,
(7 marks)

b) Cesium — 137, *2ICs 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)

¢) Describe the arrangement of electrons in an atom and the importance attached to such an
arrangement.

(6 marks)

d) 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 5
1) Describe the helium nucleus by answering the following questions:
a) What is its symbol? [1]
b) What does it consist of (1]
¢) The mass of a proton is 1.0072752 , the neutron is 1.008665: Calculate the total
mass of four (4) nucleons [5]
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d) Determine the difference between the calculated and measured mass for the

€)

i)

helium — 4 nucleuses. [3]
Using Einstein’s equation, calculate the energy equivalent of this mass difference.
[3]
(13 marks)

ii) If a nurse standing 0.6m from a patient with a radium implant receives an
exposure of 32 mrem, what would be the exposure level at 2.4 m away?
(8 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/RADIOACTIVITY AND
RADIATION
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