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Multiple Choice Answers

Q31:  C

Q33:  D

Q34:  C
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Question Answer Marks 

8(a)(i) three concentric circles centred on X B1 

second and third circles further apart than first and second circles B1 

direction of arrows clockwise B1 

8(a)(ii) strength of magnetic field increases  B1 

 its direction reverses   B1 

8(b) any three from: 

• P = I 2R OR power (loss) = I 2R 
• (high voltage allows) low current (so at same power output, less power  / energy lost)  

• thin wires have high resistance (so more power / energy lost) 

• (low) current has a greater effect (on efficiency) than (high) resistance (of the thin wires) 

B3 

   

Question Answer Marks 

9(a)(i) most of the atom is empty space  B1 

9(a)(ii) any two from: 
1 the nucleus is very small 
2 mass of gold nucleus is much greater than mass of alpha particle 
3 the nucleus is positively charged 

B2 

corresponding explanation to conclusion: 
1 not many alpha particles pass close to the nucleus / owtte 
2 large force between alpha and nucleus (has bigger effect on small mass of alpha) 
3 alpha particles are positively charged, AND force is repulsive  

B2 

9(b)(i) (in the nucleus a) neutron is changed into a proton (and an electron which is the emitted -particle) B1 
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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 

9(a)(i) (A signal that has one of) two possible states  B1 

9(a)(ii) A B C D 

0 0 0 1 

0 1 0 1 

1 0 0 1 

1 1 1 0 

 
C all correct ; 
D all correct ; 

B2 

9(b) NAND B1 

Question Answer Marks 

10(a) 241
95 Am  → 237

93Np  + 4
2∝   

 237Np  nucleon number correct for Np  B1 

 
93Np  proton number correct for Np  B1 

 + 4
2∝  alpha notation correct B1 

10(b)(i) alpha (particles emitted from americium) B1 

 move close to / hit molecules in the air (between the metal plates)  B1 

 removing electrons (out of the molecules)  B1 
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Question Answer Marks 

10(b)(ii) Any two from: 
• alpha not penetrating / short range AND alpha (particles) stopped by smoke particles 
• alpha (particles) more highly ionising (than gamma) AND ionise air more easily 
• range of alpha particles is short / alpha is not penetrating AND alpha less harmful (to humans) 

B2 
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