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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 

7(c)(i) correct symbols for d.c. power supply, a lamp and a thermistor 
 

 

 
 

 

B1 

 three components in a complete series circuit B1 

7(c)(ii) resistance (of thermistor) decreases (when temperature increases) B1 

 resistance of circuit decreases OR greater current (in lamp so brightness of lamp increases) OR greater p.d. across lamp 
(so brightness of lamp increases) 

B1 

   

Question Answer Marks 

8(a) downwards / into the page / anti-clockwise B1 

8(b) current, (magnetic) field, motion at right angles to each other B1 

 magnetic field from left to right / N to S AND current is from A to B / positive to negative B1 
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8(c) (at vertical) the coil stops OR (at vertical) the coil overshoots and comes back OR the coil vibrates (about the vertical) B1 

 any one from: 

• (as the coil approaches vertical) the turning effect decreases 

• (at vertical) the turning effect is zero 

• (past vertical) the turning effect reverses / changes direction 

B1 

8(d) reverses the current  B1 

 any two from: 

• (brushes) ensure current is maintained / owtte 

• coil rotates continuously / continues to move in the same direction 

• (allows current to change direction) without wires getting tangled 

• (reverses the current) every half turn / 180 degrees / OR (reverses the current) when the coil is vertical / at right angles 
to the magnetic field 

B2 

   

Question Answer Marks 

9(a)(i) large unstable nucleus OR neutrons hit nucleus OR neutrons are released (from nucleus) B1 

 (large) nucleus splits (into smaller nuclei) B1 

 (large) release of energy  B1 
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