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(a) Complete the nuclear equations for these two processes. 

 

[3] 
 

(b) Students want to carry out an investigation into gamma photon absorption using a source of 

 
They add sheets of lead between the source S and a radiation detector T, to give a total 
thickness d of lead. S and T remain in fixed positions, as shown in Fig. 2.1. 

 
 

Fig. 2.1 
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(ii) The students record the number N of gamma photons detected by T in 10 minutes for 
each different thickness d of lead. The background count is negligible. 

 
The results are shown in a table. The table includes values of ln N, including the absolute 
uncertainties. 

 
N d / mm ln N 

4300 ± 440 0 8.37 ± 0.10 

2500 ± 250 10 7.82 ± 0.10 

1400 ± 150 20 7.24 ± 0.11 

800 ± 90 30 6.68 ± 0.11 

500 ± 60 40 6.21 ± 0.12 

300 ± 40 50  

 

N and d are related by the equation N = N0 e–μd where N0 and μ are constants. 

1. The students decide to plot a graph of ln N against d. 
 

Show that this should give a straight line with gradient = – μ and y-intercept = ln N0. 

[1] 
 

2. Complete the missing value of ln N in the table, including the absolute uncertainty. 
 

Show your calculation of the absolute uncertainty in the space below. 
 

[2] 
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Fig.  

 



 
 

 

4. Use Fig. 2.2 to determine the value of μ in m–1, including the absolute uncertainty. 

 
μ = ...................... ± ...................... m–1 [4] 

 
5. Determine the thickness, d½, of lead which halves the number of gamma photons 

reaching T. 
 
 

d½ = ...................................................... m [2] 
 
 
 

 

 

Total Marks for Question Set 14: 15 
 

 



of the University of Cambridge 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
Oxford Cambridge and RSA 

Copyright Information 
OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose 
work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series. 

 
If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity. 

 
For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA. 

 
OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department 


