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Activity 

Practice-for-exam questions 
Ian Lovat  

Use the questions below either in class or for individual work after students have read the articles in 
the magazine. Some of the questions require additional data. Students should either make reasonable 
estimates of quantities, or look up values using a data book or websites. Suggested answers to 
questions are provided in a separate document.  

Oklo: a natural nuclear reactor 
1 a Explain what is meant by isotope. 

b In the article, Table 1 gives the half life of 238U as 4.468 × 109 years. 

Show that this is consistent with a decay constant of 0.155136 × 10–9 years–1 

c Assuming that all the 238U was present when the Earth formed 4.6 × 109 years ago, 
calculate the percentage of that original 238U that is present in the Earth now. 

2 Use data from Table 2 in the article to show that the mass defect, Δm, for the fission of a 
single 235U nucleus is 3.0490 × 10−28 kg as stated in Box 2.  

Dating with carbon-14  
1 The article states that 14C undergoes beta decay, emitting an electron and an antineutrino with 
a combined kinetic energy of 156 keV. 

Use the data below to show that the figure of 156 keV is approximately correct. 

 The mass of 14C is 14.003242 u and the mass of 14N is 14.003074 u 

 1 u (atomic mass unit) = 1.66054 × 10–27 kg 

 The speed of light c = 3.0 × 108  ms–1 

 1 eV = 1.6022 × 10–19 J 

2 A wood sample from an archaeological site is found to contain 0.24 mg of 14C while a sample 
of the same mass of fresh wood contains 0.60 mg of 14C.  The decay constant of 14C is 1.21 × 10–4 y–1, 
and you can assume that, over the period concerned, the proportion of 14C in the atmosphere has 
been constant. 

Calculate the approximate age of the archaeological sample. 
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Mathskit: exponentials  
The resistance of a thermistor is measured as the temperature is changed and the results of the 
measurements are given in this table. 

Temperature / °C Resistance / Ω 

0 1500 

10 1005 

20 674 

30 452 

40 303 

50 203 

60 136 

70 91 

80 61 

90 41 

100 27 

It is suggested that the resistance may change exponentially with temperature. 

By doing some calculations using the data in the table above, show whether or not this suggestion is 
correct for this range of temperatures. 

The Nobel prize 100 years on: the photoelectric 
effect  
1 The work function of zinc is 6.90 × 10–19 J 

The work function of potassium is 3.60 × 10–19 J 

The Planck constant h = 6.626 × 10–34 J s 

a Using the data and the equation given in the article, calculate the threshold frequency, f0 for 
photoelectric emission to occur from: 

 i a zinc surface 

 ii a potassium surface 

b Visible light has a wavelength range of approximately 400–650 nm.  

Use your answers to part (a) to explain why potassium will emit electrons when illuminated by visible 
light, but zinc needs ultraviolet light in order to emit electrons. 

c A piece of zinc and a piece of potassium are both illuminated with the same wavelength and 
intensity of ultraviolet light. 

Explain the similarities and the differences in the electrons emitted from the two surfaces. 
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2 In early film projection systems, photoelectric cells were used to produce the sound. A narrow 
beam of light was directed through a clear strip of varying width down the side of the film and onto a 
photoelectric cell. The signal from the photoelectric cell was amplified and fed to the speakers. 

To see an image of this type of film sound track, go to https://en.wikipedia.org/wiki/Soundtrack 

a Suggest how this system produced an electrical signal that could be amplified.  

b A photoelectric cell consists of a potassium coated plate inside an evacuated glass envelope 
as in the diagram below. Electrons emitted from the cathode are collected by the anode. 

  
Suggest why a potassium coating was used on the cathode. 

c Suggest why the cathode and anode were encased in an evacuated glass tube. 

d In the circuit, the photocell is connected so that the anode is positive compared to the 
cathode.  

Explain why this is necessary. 
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