
 

Balwyn High School 
 

Year 11 Physics: Radiations and Nuclear Energy 

Instructions: Circle ONE answer for each question for multiple choice. Write all your responses in the 
space provided. Good Luck! 

NAME: FORM:  
 

 
Question 1 
How many protons are present in the nucleus of Au197

79 ? 
A 79 B 118 C 197 D 276 
 
Question 2 
How many neutrons are present in the nucleus of Au197

79 ? 
A 79 B 118 C 197 D 276 
 
Question 3 
Different isotopes of an element have: 
A the same number of protons but different numbers of electrons 
B the same number of electrons and different numbers of protons 
C different mass numbers and different atomic numbers 
D different mass numbers but the same atomic number 
 
Question 4 
Different isotopes of an element are: 
A physically and chemically the same 
B physically the same but chemically different 
C physically different but chemically the same 
D both physically and chemically the different 
 
Question 5 

Mo99
42  decays to form Tc99

43 . The type of radioactive decay observed is 
A neutron B An alpha particle C A beta particle D a gamma ray 
 
Question 6 
Which radiation has greater ionising properties? 
A gamma rays B neutrons C alpha particles D beta particles 
 
Question 7 
A nucleus becomes increasingly unstable when: 
A There are more protons than electrons B There are more protons than alpha particles 
C There are more neutrons than protons D It decays alpha particles from the nucleus 
 
Question 8 
For the nuclear process  14 N  +  1

1 H  -->  11
6 C  +   X, the identity of X is   

A 4
2 He B 1

0 n C 0
1− e D 1

1 H 
 
Question 9  
238 234

92 90U Th X energy→ + +  
In the above equation X = 
A 4

2 He B 4( 1
0 n) C 0

1− e D −
4
2 He 

 



Question 10  
XNC +→ ?

7
14
6   

In the above equation ?
? N and X are 

A γ00
14
7 +N  B β1

14
7 −+N  C α42

14
7 +N  D nN 1

0
14
7 +  

 
Question 11 
When an atom undergoes β-decay 
A The mass number decreases by 2 and the atomic number decreases by 4 
B The mass number is constant and the atomic number increases by 1 
C The mass number is constant and the atomic number is constant 
D The mass number increases by 1 and the atomic number is constant 
E The mass number increases by 1 and the atomic number decreases by 1 
 
Question 12 
When an atom undergoes α-decay 
A The mass number decreases by 2 and the atomic number decreases by 4 
B The mass number decreases by 4 and the atomic number decreases by 2 
C The mass number is constant and the atomic number increases by 1 
D The mass number increases by 4 and the atomic number is constant 
E The mass number increases by 4 and the atomic number decreases by 2 
 
Question 13 
A radioactive isotope has a half life of 10 days. What is the time required for the activity of the 
isotope to fall to a 16th of its original value. 
A 16 days B 20 days C 40 days D 160 days 
 
Question 14 
The radioisotope 25Na has a half-life of 1 minute.  Approximately what percentage remains after 2 
minutes? 
A 50% B 33% C 25% D 12.5% 
 
A Geiger counter is used to measure the radioactive disintegrations from a sample of a certain 
radioisotope. 
The graph shows the decay of 1000 Thorium-234 nuclei. 

  
Question 15 
What is the half-life of this sample? 
A 8 days B 16 days C 24 days D 48 days 
 
 
Question 16 
How many Thorium- 234 nuclei are there after 3 half-lifes? 
A 1000 B 500 C 250 D 125 
 
 
End section A         (16 Marks Total) 



Question 1 
Which of the following is the most damaging radiation dose?   
 A    200µGy of gamma radiation 
 B  20 µGy of alpha radiation 
 C  50 µGy of beta radiation 
 
Explain your answer: 
 
 
 
 
 
 

(2 marks) 
Question 2 
Which of the following is the most damaging radiation dose?   
 A  200 µSv of gamma radiation 
 B  20 µSv of Alpha radiation 
 C  50 µSv of beta radiation 
 
Explain your answer: 
 
 
 
 
 
 

(2 marks) 
 
Question 3 
In a nuclear reaction, a single atom of Polonium-210 undergoes alpha decay. Write an equation to represent 
this process. 
 
 
 
 
 

(2 marks) 
Question 4 
Radiation is known to have long-term and short-term effects on the body. What is the principle cause of the 
harmful effects of radiation? 

A Alpha particle 
B Beta particles  
C Toxins  
D Chemically reactive ions 

 
Justify your answer and give an example of the damage that radiation may cause. 
 
 
 
 
 
 
 
 
 
 
 
 

(2 marks) 



Question 5 
A scientific base in Antarctica is performing an experiment requiring the radioactive source Sodium-24, which 
has a half-life of 15 hours. It can be delivered to the base by air in two and a half days from Hobart. If 100 mg 
are required for the experiment, how much must be produced in Hobart? 
 
 
 
 
 
 
 
 
 
 

 (2 marks) 
Question 6 
Samples of two radioactive elements are placed two separate rooms. Both of them have the same number of 
radioactive atoms.  Sample A has a half-life of 5min.  Sample B has a half-life of 1hr.  If you were forced to 
stand in a room with one of the samples, which one would you choose?  Justify your answer. 
 
 
 
 
 
 
 
 

 (2 marks) 
Question 7 
Jill asked Tom “If you had to be near radiation, which would you prefer, Alpha, Beta, or Gamma?” Tom 
answered by saying “You have not given me enough information to make a correct choice.” List at least two 
bits of information that Tom would need to make a correct decision. (Justify your answer) 
 
1. 
 
 
 
 
 
2. 
 
 
 
 

(2 marks) 
Question 8 
The “quality Factors” of Alpha, Beta and Gamma radiation are 20, 1 and 1 respectively.   
a) Show an example of how to use these values.  
b) Why are these values used to determine the dose equivalent? 
 
 
 
 
 
 
 
 
 

(2 Marks) 
 
End Paper          (32 Marks Total) 
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