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1 (a) (i) State the values above which blood pressure is considered too
high in a normal adult.

[1]

(ii) State the values below which blood pressure is considered low in
a normal adult.

[1]

(b) (i) Describe the method by which a practitioner uses a
sphygmomanometer and stethoscope to take a reading of the
systolic and diastolic readings of a patient at rest.

[6]
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(if) Suggest two physical factors which may affect blood pressure.

1.

2. 2]

(iii) The practitioner considers the reading taken to be low.

What might the practitioner do to confirm that the blood pressure
reading is low?

[1]
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12754

A patient is required to have both an ECG and an EEG scan.

(@) (i) What organ is an ECG used to examine?

[1]

(ii) What organ is an EEG used to examine?

[1]

(iii) Outline the similarity in the methods by which these medical
examinations are completed.

[1]

The patient is found to have no abnormal readings whilst resting.

(b) (i) On the graph below, sketch a typical ECG trace over 4 seconds.
[3]
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(i) On the graph below, sketch a typical EEG trace over 2 seconds.

[3]

» Time/s
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Radiopharmaceuticals are a group of pharmaceutical drugs which contain
radioisotopes. These drugs can be injected into the patient.

Discuss the use of radiopharmaceuticals and evaluate the properties
which enable their use in nuclear medicine.

In your discussion include:

e the properties of radiopharmaceuticals which make them suitable for
imaging

e two examples of radiopharmaceuticals and suggest a medical purpose
for each radiopharmaceutical.

Quality of written communication will be assessed in this question.

Properties

Examiner Only
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Examples and purpose

[8]
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4 (a) (i) Whatis background radiation?

[1]

(ii) State two main natural sources of background radiation.
1.

2. 2]

The largest artificial component of background radiation is due to medical
exposure. Whilst the risk associated with this is very small, it is not zero.

(b) What are the risks associated with exposure to radiation?

[2]

(c) In health physics, film-badge dosimeters are worn by people who may
be exposed to radiation.
The badge is attached to the wearer’s lab coat.
It is worn for a period of approximately four weeks.
After this time the film is processed to display the level of exposure to
radioactivity and X-rays.
A diagram of a film-badge dosimeter is shown below.

Open window

— ] Plastic of
L J various thicknesses
( N\
/ Aluminium of
Q < various thicknesses
\_ Yy,

Source: Principal Examiner
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(i) The window labelled Q detects gamma radiation. What material is
the window Q made from? Explain your answer.

[2]

(i) The aluminium window detects X-rays. Explain in detail why it is
made from various thicknesses of aluminium.

[2]

(iii) Which type of radiation will not be detected by this badge?
Explain your answer.

[2]

(d) (i) There are several limitations associated with using a film-badge
dosimeter as a method of monitoring personal exposure to
radiation. Suggest two different limitations.

1.

[2]

(i) Suggest a method by which health professionals could protect
themselves from overexposure to radiation.

[1]

12754 9 [Turn over



5 Cobalt-60 is a radioactive source often used in schools to demonstrate

radioactivity.
It has a half-life of 1930 days.

(a) Calculate the decay constant of cobalt-60.
Give your answer to 3 significant figures.

You are advised to show your working.

Decay constant = days™ [3]

A technician noted the counts obtained from the cobalt-60 source to
be 504 counts over a time of 1 minute. The technician also noted the
background count rate was 390 counts over a time of 1000 seconds.

(b) (i) Why did the technician take the background count for
1000 seconds?

[1]

(i) What pieces of equipment did the technician use to detect and
record the counts?

Detect: [1]

Record: [1]

(iii) Show that the activity of the source is 8.01 Bq.

You must show your working.

[3]

12754 10



(iv) After one year the technician checked the activity of the source.
By how much would the activity of the source be expected to
decrease?

You are advised to show your working.

Decrease in activity = Bq [5]

(v) The source is to be replaced when its activity drops to 1.40Bq.
Calculate how many years it will take for the activity to drop from
8.01Bq to 1.40Bq.

You are advised to show your working.

Number of years = [4]

12754 11
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6 The absorption of ultrasound occurs as it travels through the human body.
This is one form of attenuation or loss of signal strength.

(a) (i) State two other forms of loss of signal strength which occur.

1.

2. [2]

(ii) Discuss how attenuation affects the choice of frequency of
ultrasound used to view internal organs in the body.

In your discussion:

e provide values of frequency ranges used for organs at
different depths inside the body
give the reasons why this frequency range is used
suggest an organ to be viewed for each frequency range.

[6]

12754 12



(b) (i) Whatis meant by intensity reflection coefficient?

[1]

Ultrasound is transmitted from fat tissue to muscle tissue.

The speed of ultrasound in fat is 1450ms~1.

The speed of ultrasound in muscle is 1.097 times faster than in fat.
The density of muscle is 1075kgm=3.

The density of fat is 952.0 kgm~3.

(if) Calculate the specific acoustic impedance of muscle.
Give your answer to 3 significant figures. Provide a unit.

You are advised to show your working.

Specific acoustic impedance =

Unit = [5]

(iii) Show the intensity reflection coefficient at the muscle—fat
boundary is 0.01137.

You must show your working.

[3]
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(iv) Calculate the percentage of ultrasound energy transmitted
through the muscle—fat boundary.

Percentage of ultrasound energy transmitted = % [2]

12754 14
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(a) A patientis to attend an outpatient appointment at a local hospital to
have an MRI scan.

(i)

What do the letters MRI stand for?

[1]

(ii) Two of the main parts of the MRI scanner are the electromagnet

(b) (i)

(ii)

and the field gradient coils.
Describe the purpose these two pieces of equipment perform.

Electromagnet:

[2]

Field gradient coils:

[1]

The doctor informs the patient of what to expect during the
MRI scan.
Suggest three points the doctor will want to explain to the patient.

1.

[3]

Before the scan takes place, a nurse discusses some very
important safety concerns.

Suggest one safety issue the nurse will raise with the patient and
explain why this is a safety issue.

Safety issue: [1]

Explanation:

[1]

15

Examiner Only
Marks | Remark

[Turn over



(c) State two advantages of having an MRI scan rather than a

conventional X-ray.
1.
2. [2]

12754 16



8 Apatient is suspected of having a tumour in his digestive tract.
A surgeon uses an endoscope to view the digestive tract in order to make

a diagnosis.

(@) (i) Describe what happens during an endoscopic procedure.

[2]

(ii) Outline the main parts of the endoscope and describe in detail
how each part contributes to an image of the internal body
organs.

[6]

(b) Doctors can also request a CT scan to examine the digestive tract.

Suggest one advantage and one disadvantage of having an
endoscopic scan over a CT scan.

Advantage:

Disadvantage:

[2]

12754 17
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