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1.
Discuss the differences in the dangers of radioisotopes with short or long half-lives

[4 marks]

2.
(b)  This sign wams people that a radioactive source is being used in a laboratory.

Why is it important to warn people that a radioactive source is being used?

(1)

(c) To study the blood flow in a patient’'s lungs, a doctor injects some technetium-99
compound into the patient. The gamma radiation given out by the technetium-99
atoms Is detected using a gamma camera outside the patient’s body.

Which statement gives the reason why gamma radiation is used? Put a tick (v") in
the box next to your choice.

It can travel through a vacuum.

It is not affected by a magnet.

It can pass through the human body.

(1)

PhysicsAndMathsTutor.com



3.

A doctor uses the radioactive isotope technetium-99 to find out if a patient’s kidneys are
working cormrectly.

Detectors

The doctor injects a small amount of technetium-99 into the patient's bloodstream.
Technetium-99 emits gamma radiation.

If the patient’s kidneys are working correctly, the technetium-99 will pass from the
bloodstream into the kidneys and then into the patient’s urine.

Detectors are used to measure the radiation emitted from the kidneys.
The level of radiation emitted from each kidney is recorded on a graph.
Left kidney Right kidney

Count Count
rate rale

Y

(a) How do the graphs show that technetium-99 is passing from the bloodstream into
each kidney?

w

Time Time

(1
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(b) By looking at the graphs, the doctor is able to tell if there is a problem with the
patient's kidneys.

Which one of the following statements is correct?

Put a tick ( v') in the box next to your answer.

Only the right kidney is working
correctly.

Only the left kidney is working
correctly.

Both kidneys are working correctly.

Explain the reason for your answer.

(3
(Total 4 marks)
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4,

(a) A radiation detector and counter were used to detect and measure the radiation emitted
from a weak source. The graph shows how the number of counts recorded in one minute
changed with time.
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(iy  Ewven though the readings from the counter were accurately recorded, not all the
points fit the smooth curve. What does this tell us about the process of radioactive
decay?

(1}
(i)  After ten minutes the number of counts recorded each minute is almost constant.
Explain why.
(2)
(b) The radioactive isotope sodium-24 injected into the bloodstream can be used to trace blood
flow to the heart. Sodium-24 emits both befa particles and gamma rays.
(i)y Whatis a beta parficle?
(1}
(iiy Whatis a gamma ray?
(1)
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(i)  The count rate from a solution containing sodium-24 decreases from 584 counts per
minute to 73 counts per minute in 45 hours. Calculate the half-life of sodium-2.2.
Show clearly how you work out your answer.

HalHlife= ... ... hours
(3)
(iv) Give one advantage of using sodium-24 to trace blood flow compared to using an
isotope with a half-life of:
[A] T Y BAIS, e
(1)
[Blten secomds. ...
(1)

{Total 10 marks)

lodine-131 ("*'1) is a radioactive isotope used in medicine.
The graph shows how the count rate of a sample of iodine-131 changed over 24 days.
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(i) Use the graph to calculate the half-life of iodine-131. To obtain full marks you should show
clearly how you work out your answer.

HalfHife ............................... d3y5

(2)
(i) lodine-131 is used to destroy cancer cells in the human thyroid gland.
Explain why the length of the half-life of iodine-131 is important in this use.
(2)
(Total 4 marks)
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