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TOPIC 7: ATOMIC AND NUCLEAR REVIEW 

1. Which one of the following correctly gives the number of electrons, protons and neutrons in a 
neutral atom of the nuclide Cu? 

 Number of electrons Number of protons Number of neutrons 

A. 65 29 36 

B. 36 36 29 

C. 29 29 65 

D. 29 29 36 

(1) 

 

2. A freshly-prepared sample of cobalt-64 ( )	  decays	  by	  the	  emission	  of	  γ-‐ray	  photons.	  The	  
decay	  may	  be	  represented	  by	  the	  nuclear	  equation	  

+ energy. 

 After this decay, the binding energy per nucleon has 

A. increased in magnitude because energy has been emitted from the nucleus. 

B. decreased in magnitude because energy has been emitted from the nucleus. 

C. stayed constant because the number of nucleons in the nucleus is unchanged. 

D. stayed constant because the proton number is unchanged. 
(1) 

 

3. The unified mass unit is defined as the rest mass of 

A. a proton. 

B. an atom of carbon-12 divided by 12. 

C. an atom of carbon-12. 

D. an atom of hydrogen-1. 
(1) 
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4. In the Geiger-Marsden experiment, α	  particles are scattered by gold nuclei. The experimental 

results indicate that most a particles are 

A. scattered only at small angles. 

B. scattered only at large angles. 

C. absorbed in the target. 

D. scattered back along the original direction. 
(1) 

  

7. Ag-102, Ag-103 and Ag-104 are three isotopes of the element silver. 

 Which one of the following is a true statement about the nuclei of these isotopes? 

A. All have the same mass. 

B. All have the same number of nucleons. 

C. All have the same number of neutrons. 

D. All have the same number of protons. 
(1) 

 

 

 

8. In a fission chain reaction, 

A. energy from one fission reaction causes further fission reactions. 

B. nuclei produced in one fission reaction cause further fission reactions. 

C. neutrons from one fission reaction cause further fission reactions. 

D. gamma radiation produced in one fission reaction causes further fission reactions. 
(1) 
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9. This question is about nuclear binding energy. 

(a) (i) Define nucleon. 

........................................................................................................................... 
(1) 

(ii) Define nuclear binding energy of a nucleus. 

 
(1) 

 The axes below show values of nucleon number A (horizontal axis) and average binding energy 
per nucleon E (vertical axis). (Binding energy is taken to be a positive quantity). 

 

(b) Mark on the E axis above, the approximate position of 

(i) the isotope  (label this F). 
(1) 

(ii) the isotope  (label this H). 
(1) 

(iii) the isotope  (label this U). 
(1)  

(c) Using the grid in part (a), draw a graph to show the variation with nucleon number A of 
the average binding energy per nucleon E. 

(2) 
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(d) Use the following data to deduce that the binding energy per nucleon of the isotope  
is 2.2 MeV. 

 nuclear mass of  = 3.01603 u 
mass of proton = 1.00728 u 
mass of neutron = 1.00867 u 

 (3) 

 In the nuclear reaction  energy is released. 

(e) (i) State the name of this type of reaction. 

........................................................................................................................... 
(1) 

(ii) Use your graph in (c) to explain why energy is released in this reaction. 

........................................................................................................................... 
(2) 

(Total 13 marks) 

 

10. Which one of the following provides direct evidence for the existence of discrete energy levels 
in an atom? 

A. The continuous spectrum of the light emitted by a white-hot metal. 

B. The line emission spectrum of a gas at low pressure. 

C. The emission of gamma radiation from radioactive atoms. 

D. The ionization of gas atoms when bombarded by alpha particles. 
(1) 


