
Objective: Understand the properties and 
uses of x-rays 18/03/2020

OUTCOMES:
Developing State the frequency and wavelength of x-rays
Progressing Describe the uses of x-rays
Advancing Explain why x-rays are considered ionising
Excelling Evaluate the pros and cons of using x-rays in scans



What do x-rays do?
Task:
• What do x-rays do 

when they reach the 
bone?

• Are x-rays dangerous?
• What do radiologists 

wear when carrying 
out x-rays?

Challenge: Is there any situation where an 
x-ray may not be suitable?



What do x-rays do?
Task:
• What do x-rays do 

when they reach the 
bone?

• Are x-rays dangerous?
• What do radiologists 

wear when carrying 
out x-rays?

Challenge: Is there any situation where an 
x-ray may not be suitable?

• Absorbed into the bone 
to create an image

• They are ionising if 
they become an ion, what 
can they cause?

• Lead sheet clothing
• Challenge: Pregnant 

women cannot undergo X-
rays



Dangers Ionising radiation
Task:

Explain what you think Ionising radiation means.

X- Rays have no 
Why?

Challenge:
Explain how you think x- rays can cause cells to become ionised.



Dangers Ionising radiation
Task:

Explain what you think Ionising radiation means.

X- Rays have no 
Why?

Challenge:
Explain how you think x- rays can cause cells to become ionised.

Atoms become ionised by losing or gaining electrons to 
become charged. This can cause cells to mutate what 
happens then?

X-rays travel in 
a wave so do 
not have a 
charge.

X-rays are neutrally charged and have no electrostatic forces. 
They make direct contact with electrons to become ionised.



Objective: Understand the properties and 
uses of gamma rays 18/03/2020

OUTCOMES:
Developing State the frequency and wavelength of gamma rays
Progressing Describe the uses of gamma rays
Advancing Explain why gamma rays are considered ionising
Excelling Evaluate the pros and cons of using gamma rays to 

treat cancer



CHECKPOINT

Task: Choose the correct statement about the wavelength and frequency of 
Gamma Rays.

Gamma rays have the shortest 
wavelength and highest frequency.
Wavelength = 10-12 Metres
Frequency = 1019 Hz
Gamma rays have the longest 
wavelength and lowest frequency. 
Wavelength = 109 Metres
Frequency = 10-13 Hz

Challenge:
Justify whether gamma rays have 
high or low energy based on their 
frequency.



CHECKPOINT

Task: Choose the correct statement about the wavelength and frequency of 
Gamma Rays.

Gamma rays have the shortest 
wavelength and highest frequency.
Wavelength = 10-12 Metres
Frequency = 1019 Hz
Gamma rays have the longest 
wavelength and lowest frequency. 
Wavelength = 109 Metres
Frequency = 10-13 Hz

Challenge:
Justify whether gamma rays have 
high or low energy based on their 
frequency.

Gamma rays have a high frequency 
and short wavelength, therefore they 
must have high energy.

Gamma rays have the shortest 
wavelength and highest frequency.
Wavelength = 10-12 Metres
Frequency = 1019 Hz



Uses of Gamma Rays
Task: Use the images to determine the uses of gamma 
rays.

Challenge: Explain how you think gamma rays work in 
this specific scenario.



Uses of Gamma Rays
Task: Use the images to determine the uses of gamma 
rays.

Challenge: Explain how you think gamma rays work in 
this specific scenario.Gamma rays are used to sterilise medical equipment 

because they are highly penetrating and can kill all living 
cells.

Sterilising hospital equipment



Uses of Gamma Rays
Task: Use the images to determine the uses of gamma 
rays.

Challenge: Explain how you think gamma rays work in 
this specific scenario.



Uses of Gamma Rays
Task: Use the images to determine the uses of gamma 
rays.

Challenge: Explain how you think gamma rays work in 
this specific scenario.Gamma rays are highly penetrating and can be targeted at 

cancerous or abnormal cells. They can be able to kill/destroy 
these abnormal cells e.g. treatment of tumours.

Treating cancer (Gamma knife surgery)



Uses of Gamma Rays
Task: Use the images to determine the uses of gamma 
rays.

Challenge: Explain how you think gamma rays work in 
this specific scenario.



Uses of Gamma Rays
Task: Use the images to determine the uses of gamma 
rays.

Challenge: Explain how you think gamma rays work in 
this specific scenario.Gamma rays are used to destroy bacteria on food because they can be 
targeted at abnormal cells and will kill these cells to preserve the life 
of the food (e.g. inhibits sprouting in vegetables such as carrots, onion 

and potatoes)

Destroying bacteria from food



Using Gamma Rays to treat cancer

The radiation is pointed at a particular 
part of the body and in the most cases 

it does not destroy the surrounding 
parts.

Normal cells in the radiotherapy 
area may also be damaged but 

they can usually repair themselves

Gamma rays can interact with the cells in your 
body, they could damage the body and being 

the reason for cell death of normal cells.

Another result of the use of gamma 
rays could be an abnormal cell division, 
which leads to genetic damage and to 

DNA mutations in other cells that 
survive the radiation.

This treatment method may lead to 
the development of a second cancer.

Task: Sort the following into advantages and disadvantages of using 
gamma rays for cancer treatment.



Using Gamma Rays to treat cancer

The radiation is pointed at a particular 
part of the body and in the most cases 

it does not destroy the surrounding 
parts.

Normal cells in the radiotherapy 
area may also be damaged but 

they can usually repair themselves

Gamma rays can interact with the cells in your 
body, they could damage the body and being 

the reason for cell death of normal cells.

Another result of the use of gamma 
rays could be an abnormal cell division, 
which leads to genetic damage and to 

DNA mutations in other cells that 
survive the radiation.

This treatment method may lead to 
the development of a second cancer.

Task: Sort the following into advantages and disadvantages of using 
gamma rays for cancer treatment.



EQP - 1
Some people may not like the idea of eating food treated with radiation.
(i) What evidence could a food scientist produce to show that food treated 
with radiation is safe to eat?

(ii) The diagram shows the sign displayed on food treated with radiation.

(ii) Why is it important for people to know which foods have been treated 
with radiation?

Scientists may test the irradiated food on animals and then on humans 1
Scientists would then show that there has been no measured ill effects or 
harm caused to the subjects who have eaten the food. 1

So the person can make their own decision about eating or not eating treated food: 1
(1 extra mark for any of the following)
- May be against religious views
- May be under the belief that it could cause cancer
-



Objective: Understand the properties and 
uses of infrared 18/03/2020

OUTCOMES:
Developing State the frequency and wavelength of infrared 

waves
Progressing Describe the uses of infrared waves
Advancing Investigate how the type of surface affects the 

amount of infrared radiation absorbed by the surface.
Excelling Apply knowledge to exam style question



Task: State which object would 
release the most infrared radiation. 

Challenge: Explain why the object you have chosen 
would give off the largest amount of radiation

Bunsen burner Coffee The Sun

Checkpoint



Task: State which object would 
release the most infrared radiation. 

Challenge: Explain why the object you have chosen 
would give off the largest amount of radiation

Bunsen burner Coffee The SunThe Sun

The sun would provide the most infrared 
radiation as it is the hottest object and also 
has the greatest amount of thermal energy 

Checkpoint



Task: How do we feel heat from the sun?

Infrared radiation



Task: How do we feel heat from the sun?

Infrared radiation

Space does not have any particles to 
move so infrared must travel as a wave 
through space.



Teacher model

Things to consider: 
• Does it radiate lots of heat?
• Do we want the blanket to 

allow somebody to cool down? 
• Which would be the worst 

choice of colour blanket?

Task: A man fell into an icy river. The fire brigade 
rescue him and wrap a black blanket around him. Explain 
why this is not correct. (6 Marks)

• Fire brigade use a black blanket which is a good emitter and 
absorber of the infrared radiation.

•

• This will cause the man to get colder.
• The better colour would be shiny silver.
• This is because it is a poor emitter of radiation. 
• Which would allow the heat to be trapped and the man would 

warm up quickly.



Your turn

Things to consider: 
• Does it radiate lots of heat?
• Do we want the blanket to 

allow somebody to cool down? 
• Which would be the worst 

choice of colour blanket?

Task: A man fell into an icy river. The fire brigade 
rescue him and wrap a shiny silver blanket around him. 
Explain why (6 Marks)

• Fire brigade use a shiny blanket as it is a poor emitter of 
radiation.

• This will trap the mans body heat.
• Preventing the man from getting colder whilst also warming 

him up. 
• The worst colour would be matte black.
• This is because it is a good emitter of radiation. 
• Which would allow the heat to be lost and the man would not 

warm up as quickly with this type of blanket.


