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Activity 

Practice-for-exam questions 

Alex Weatherall 

Use the following questions either in class or for individual work af ter students have read the articles in 

the magazine. Some of  the questions require additional data,so students should either make 

reasonable estimates of  quantities, or look up values using a data book or websites. Suggested 

outline answers to questions are provided in a separate document.  

Splitting the nucleus 
1 Cockcrof t and Walton bombarded lithium atoms with protons which caused their nuclei to 

change into helium nuclei.  

a What is this process called? 

b Helium nuclei are also produced in radioactive decay, when they are of ten known by another 

name. What is that name?  

c Three quantities are conserved in this nuclear reaction. What are they? 

2 Cockcrof t and Walton used a cloud chamber that showed the tracks made by the nuclei during 

the collision. Suggest how they could have used the tracks to help identify the products of  the reaction.  

3 According to the calculations in Boxes 2 and 3, the theoretical energy increase in Cockcrof t 

and Walton's experiment was 18 MeV but the measured increase in kinetic energy was only 15.825 

MeV. 

a State possible sources of  experimental uncertainty that could account for the dif ference. 

b i Suggest how Cockcrof t and Walton would have tried to address the problem of  

experimental uncertainty.  

ii Suggest additional steps that a present-day experimenter might be able to take to 

reduce experimental uncertainty when carrying out the same experiment.  

At a glance: High-energy colliders 
1 Figure 3 in the article shows a charged particle moving in a magnetic f ield. 

a State the sign of  the particle's charge. 

b How would the track be dif ferent if  the particle was replaced by another with the same 
momentum but twice the electric charge, and the magnetic f ield strength was also do ubled? 

2 a Calculate the magnetic f ield needed to steer a 50 TeV electron around the FCC.  

b Compare your answer with the value quoted in the article and comment on any dif ference.  
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Pointing a space telescope  

1 a The Hubble telescope (HST) rotates around its axis at a maximum rate of  90 degrees 
every 15 minutes. 

Calculate the angular velocity of  the rotation and express your answer in rad s–1. 

b The HST has a total mass of  1.1  10 kg and a moment of  inertia of  3.1  104 kg m2.  

Calculate the angular momentum of  the Hubble Space Telescope if  it rotates at half  its maximum rate.  

c Figure 1 in the article shows that the HST has two solar panels attached to either side like 
long wings to provide power to the telescope.  

If  the solar panels were removed f rom the telescope (and replaced with a long -term internal power 

source of  the same mass as the panels) what would happen to HST's moment of  inertia? 

2 The article describes the need to make an accurate measurement of  direction so that the HST 
can analyse the same section of  deep space. 

a  Identify two factors f rom the article that would give rise to a random error in measurement, and 
describe how these random errors are reduced.  

b Identify a factor f rom the article that would give rise to a systematic error in measurement, and 

describe how that was reduced.  

c The article states that 0.000 002° (= 10–6  2 = 7.2  10–3 arcsec) is the maximum directional 

error allowed by the HST.  

The HST's CCD imaging system has a resolution of  0.040 arcsec, which means it can just distinguish 
two stars as dif ferent objects if they are separated by 0.040 arcsec. 

Express the maximum directional error as a percentage of  the CCD resolution, and comment on your 
answer. 
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