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Question Answer Marks 

11(a)(i) (nuclear) fusion B1 

11(a)(ii) ∆m = [0.030377 – (3  0.002388)] u 

 
     ( = 0.023213 u) 

B1 

E = ∆m c2 C1 

    = 0.023213  1.66  10–27  (3.00  108)2 = 3.47  10–12 J A1 

11(b)(i) mass of 1 mol of helium-4 = 4 g 
or 
mass of 1 helium atom = 4 u 

C1 

N rate = (6.02  1023  7.34  1011) / (4  10–3)  
 
or 
 

N rate = (7.34  1011) / (4  1.66  10–27) 

C1 

luminosity = 1.10  1038  3.47  10–12 

 

    = 3.83  1026 W 

A1 

11(b)(ii) L = 4r2T4 

 

3.83  1026 = 4  5.67  10–8  (6.96  108)2  T4 

C1 

T = 5770 K A1 
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