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Positron emission tomography
The marks available for each question are shown in square brackets at the end of the question

1. 
Different isotopes of fluorine are shown below. 
	Isotope
	Stability

	Fluorine-18 
	Unstable, beta plus decay

	Fluorine-19 
	Stable, 

	Fluorine-20 
	Unstable, beta minus decay


(a)
What is an isotope? 
[1]
(b)
Why is fluorine useful for making a radiotracer? 
[1]
(c)
The isotope used in PET is flourine-18. Explain why the other isotopes of fluorine listed above are not suitable for PET.
[2]
2. 
The radioactive isotope carbon-11 used in PET is produced by firing high speed protons at nitrogen atoms.
(a)
Why do the protons need to be travelling at high speed? [1]
(b)
How are protons accelerated up to high speeds? [1]
(c)
The nuclear reaction for the production of carbon-11 is shown below. Suggest what the particle (X) emitted in this process is. [1]
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3.
The diagram below shows a slice of lemon in a (very small) PET scanner.

One of the pips in the lemon is radioactive and is emitting positrons.  Detectors shaded with the same shade of grey show pairs of gamma rays detected at the same time.
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(a) Which one of the pips is radioactive?[1]

(b) How are these gamma rays created after a positron is emitted?[1]

(c) Why do the gamma rays travel in opposite directions?[1]



























