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Paper 1 
Multiple Choice 

 

Question Key  Question Key  Question Key 

1 A  6 C  11 A 

2 C  7 B  12 C 

3 B  8 C  13 B 

4 B  9 C  14 C 

5 D  10 D  15 A 

        

16 D  21 D  26 A 

17 B  22 B  27 B 

18 B  23 C  28 A 

19 A  24 D  29 C 

20 A  25 B  30 C 

 
 

1 Since vectors are initially in opposite 

directions, the initial (X − Y) yields the 

largest magnitude, eliminate B and D 

 

 180∘ means that Y is rotated half-round 

only, where magnitude of (X − Y) will not 

return to original value. 

 

2 took 1 sec for vertical component of 

velocity to be zero  
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3 by conservation of linear momentum 
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4 consider free body diagram of buoy: 
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5 consider free body diagram of mass in 

translational equilibrium: 
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6 mean density so assume earth is uniform  

sphere: 
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7 by conservation of energy, loss of GPE =   

work done against air resistance: 
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8 all points along a radius have the same 

angular speed (the linear speed of the 

point on the circumference is the max and 

the linear speed at the centre is zero)  

 

 

9 Eliminate A and B as all geostationary 

satellites, regardless of their mass, has to 

be at a fixed distance away from centre of 

Earth 

 

 Eliminate D, the satellite will have the 

same angular velocity as the point on 

Earth’s surface directly below them but the 

satellite will have far more linear velocity 

(see reasoning in Q8)  

 

 

10 gravitational potential is a scalar sum so: 
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11 ideal gas so internal energy is purely KE 

and is directly proportional to 

thermodynamic temperature: 
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12 ideal gas so internal energy is purely KE 

and is directly proportional to 

thermodynamic temperature. Since 

temperature remains constant, total KE of 

both initial or final states is same. 
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13 half of KE converted into thermal  

energy 
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14 start with displacement equation and  

differentiate with respect to time 
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15 A because the radio need not be  

outputting sounds of (driving) 

frequency which matches that of the 

natural frequency of the loudspeaker 
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16 diagram 2 shows frequency 
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diagram 1 shows wavelength 
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17 stationary wave so XY represents half-

wavelength 

 

 ( )2 5 10 cm = =   

 eliminate A and C 

 

 
 6 divisions on time base gives 1 period 
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18 double slit experiment so 

15
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19 approach question using kinematics 

  

consider time of flight (time spent 

inside uniform field) 
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20 current along wire is constant so the  

larger the diameter, the lower the drift 

velocity, eliminate C and D 
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21 non-ideal voltmeter can be regarded  

as its resistance in parallel with an 

idea voltmeter 
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22 e.m.f. of call is 65 cm worth of p.d. 
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23 the forces are N3L pairs, eliminate B & D 

 

wires attract so current flowing in same 

direction 

 

 

24 initially current is normal to B so max  

value expected with θ = 0, eliminate A & C 

 

sinF B L = I  so cannot be straight line 

 

 

25 component of flux normal to area is 
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26 regular square wave so rms 0=I I   

 

 

27 magnetic flux linkage in an a.c. generator  

is of the form 
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28 electron has mass, consider: 
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29 mass defect is difference between total  

mass of individual separate nucleons and 

mass of nucleus 

 

bismuth isotope has 83 protons and 129 

neutrons 

 

p n83 129m M M M+= −   

 

30 alpha decay reaction: 

 

( )

2

238

2

13

234 4

2U Th

energy released

rest mass rest mass

of uranium o

J

238.1249 234.1165 4.0026

8

s

.67

f product

10  

u

c

c



−

→ +

    
= −    

    

= 

= − −

 

  




