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Question Answer Marks 

9(b)(ii) 22 g A3 

(87 years is) three half -lives OR 25 / 8 OR 87 / 29 = 3 (half lives) (C1) 

1 / 8th (of the strontium remains) OR 25 / 8 (decays) OR 3.125 seen (C1) 

   

Question Answer Marks 

10(a)(i) position A and / or E B1 

position G B1 

10(a)(ii) 1 month  B1 

10(b)(i) 110 000 (km / h) A3 

(v = )2r / T  (C1) 

T = 365  24h OR 2  1.5  108 / 365  24 (C1) 

10(b)(ii) 500 s A2 

v = s / t OR (t =) s / v OR 1.5  1011 / 3.0  108 (C1) 

   

Question Answer Marks 

11(a) inward force / force of gravitational attraction, is balanced by an outward force / force due to fusion reactions B1 

11(b)(i) ratio of the speed at which the galaxy is moving away from the Earth/observer to its distance (from the Earth/observer)  A2 

ratio of speed (of a galaxy) to distance (away from observer) (C1) 
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Question Answer Marks 

11(b)(ii) (age of universe =) d / v = 1 / H0 OR age (of universe) = 1 / H0 B1 

11(b)(iii) 4.5  1017 (s) B1 
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9(a)(ii) advantage – one from: 

• Continuous supply of energy  

• not affected by the weather OR not affected by wind strength 

• produces large amounts of energy 

B1 

 disadvantage – one from: 

• resources finite / not renewable 

• cost / difficulty of building / cost / difficulty of decommissioning 

• danger if any leak of radiation 

• produces hazardous / dangerous waste OR difficulty of storage of used radioactive material OR nuclear waste must be 
stored for a long time 

B1 

9(b) 2
1H  + 

2
1H  → 

3
2He  + 1

0n   

 LHS correct B1 

 3
2He  on RHS B1 

 1
0n  on RHS B1 

   

Question Answer Marks 

10(a) 24 km / s A3 

 v = 2r / T OR (v =) 2r / T OR (2  2.28  108) / (690  24  60  60) (C1) 

 (2  2.28  108) / (690  24  60  60) OR (T =) 690  24  60  60 OR (T=) 59 616 000 (s) (C1) 

10(b) elliptical / ellipse B1 
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Question Answer Marks 

10(c)(i) wavelength (of light from distant galaxies) increases B1 

 occurs when galaxies are moving away (from Earth) B1 

10(c)(ii) speed / velocity (that galaxy is moving away from Earth) B1 

 

1


