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2. What is ionizing radiation?

Define the term ‘radius’.

Explain whether radiation is good or bad?

Draw the sun on a sunny day.
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Define the term ‘radius’. 
The distance from the centre of a circle to 
the perimeter.
Explain whether radiation is good or bad? 
It can be either good or bad depending on its 
use. It is very useful for treating cancer but 
when exposed to human tissue can cause 
cancer too.

Draw the sun on a sunny day.

2. What is ionizing radiation?





Learning objective
Describe the random nature of radioactive emission 

Identify alpha, beta, gamma emission by recalling: their 
nature, their relative ionizing effects, their relative 
penetrating abilities 

Describe the deflection of alpha particle, beta particles and 
gamma rays in electric fields and in magnetic fields 

Recognize the general term ionizing radiation can be used 
to describe radioactive emissions 

Describe and explain example of practical applications of 
alpha, beta and gamma emissions
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Radioactive emission, on an atomic 
level, is a truly random process. 



Alpha emission

84
211Po→ 82

207Pb+ _
_X

Mass Charge

What is the missing particle?

Explain the other properties using this information.

Add the mass and charge to your table.



Alpha particle

84
211Po→ 82

207Pb+ 2
4α

Mass Charge

4 +2



Beta emission

6
14C→ 7

14N + _
_X

Mass Charge

What is the missing particle?

Explain the other properties using this information.

Add the mass and charge to your table.



Beta particle

6
14C→ 7

14N + −1
0β

Mass Charge

1/2000 -1



Gamma emission

28
60Ni→ 28

60Ni + _
_X

Mass Charge

What is the missing particle?

Explain the other properties using this information.

Add the mass and charge to your table.



Gamma particle

28
60Ni→ 28

60Ni + 0
0γ

Mass Charge

0 0



Ionisation

Add the information to the table



Penetrating power of radiation

Add the information to the table



Penetrating power of radiation

Add the information to the table



Deflection in an electric field

Add the information to the table



Deflection in a magnetic field

Add the information to the table
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α

Helium 
nucleus 4 +2 10

Stopped 
by paper/
skin/few 
cm of air

Strongly

Towards 
the 

negative 
plate, 
weakly

Use LHR, 
path 

forms a 
circular 

path

Beta 

β

High speed 
electron 1/2000 -1 50

Stopped 
by a few 
mm of 
aluminu

m

Weakly

Towards 
the 

positive 
plate, 

strongly

Use LHR, 
path 

forms a 
circular 

path

Gamm
a 

ᵞ

Electromag
netic 

radiation
0 0 100

Reduced 
by lead

Very 
weakly

No effect No effect



Use of radiation: 
smoke detector

Why is alpha radiation used for this?



Use of radiation: automatic 
thickness monitoring

Why is beta radiation used for this?



Use of radiation: 
radioactive tracers

Why is gamma radiation used for this?





Learning objective
Describe the random nature of radioactive emission 

Identify alpha, beta, gamma emission by recalling: their 
nature, their relative ionizing effects, their relative 
penetrating abilities 

Describe the deflection of alpha particle, beta particles and 
gamma rays in electric fields and in magnetic fields 

Recognize the general term ionizing radiation can be used 
to describe radioactive emissions 

Describe and explain example of practical applications of 
alpha, beta and gamma emissions



Use a different color if you receive any help.

Explain what other questions you could be asked in your exam.

Answer the question without any help.





What is radioactivity? 

Write down your best 
answer to this question. 

Include any key words or 
diagrams you think are 

necessary.


