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2 C Between t1 and t2, displacement increases at increasing rate. Between t2 and t3, 

displacement increases at decreasing rate. After t3, the displacement remains constant as 
velocity is zero. 

   
3 B Gradient of the first graph gives resultant force in the y-direction, which is a constant. 

Hence, acceleration in the y-direction is constant. 
Gradient of the second graph gives velocity in the x-direction, which is a constant. 
This is similar to a scenario of an object moving in a projectile (parabolic path) under 
constant acceleration of free fall. 
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t1 = 2.29 s 
change in momentum  = area under graph 
                                    = ½ (2.29)(8)  ½ (4  2.29)(6) 
                                    = 4.03 N s 

   
5 B For equilibrium, the lines of action of three non-parallel forces must intersect at a single 

point. The three forces should form a closed triangle. 
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14 A This is derived from 21

3
pV N m c   and is not an assumption. 

   
15 B Work done on gas = 25  103  (80  40)  103 = 1000 J 

U = Q + W = 2500 + 1000 = 1500 J 

Avoid using  3

2
U PV   as the gas may not be monatomic.  
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Amplitude is inversely proportional to distance (first graph).  
Intensity is proportional to amplitude2  (second graph). 
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20 C Electric field lines point from higher potential to lower potential and must be perpendicular 

to equipotential lines. 
   
21 B  

 
 
 
 
 
 
 
 
 
 
 
 
When negative charge is moved to Y, distance to Z is shorter. In addition, the vector sum of 
the two perpendicular electric field strengths will result in a resultant field strength of higher 
magnitude as shown above. 

   
22 D total energy delivered by the battery  2500  500  3000 J 

total energy 3000
e.m.f. 2.00 V

total charge 1500
    

   
23 C Increasing R4 increases the effective resistance of the combination of R2 and R4 in parallel. 

By potential divider rule, the p.d. across the parallel combination increases. Since R2 
remains constant, the ammeter reading will increase. 

   
24 D In the driver circuit, the p.d. across XY should be minimized, so the resistance of the NTC 

thermistor needs to be maximised, according to potential divider rule. Hence, the 
temperature should be low. 
The terminal p.d. of the test circuit should be maximised, so the resistance of the LDR 
needs to be maximised. Hence, the environment should be dark. 
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For coil to remain horizontal, 
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26 D The coil is connected to an ammeter (a closed circuit), so there is induced current in the 

circuit. By Lenz’s law, the magnetic force acting on the induced current should oppose the 
rotation of the coil. Hence, the rotation will slow down, the period of rotation will increase. 
So, the answer is either B or D. 
According to Faraday’s law, the emf induced is proportional to the rate of change of the flux 
linkage. If the rotation slows down, the rate of change of the flux linkage decreases, hence 
the amplitude of the graph will decrease. The answer is D. 
Mathematically,  

emf cos sin
d d

NBA t NBA t
dt dt

  
      

As the rotation of the coil slows down, the period T increases and 
2

2 f
T

    (hence the 

amplitude NBA) decreases. 
 
Note: The magnetic force damps the rotation of the coil. But take note of the difference 
between this damping and the other examples of damping of SHM, such as a spring-mass 
system in water. For a spring-mass system in water, its amplitude and period of oscillation 
are unrelated. When damped, its amplitude will decrease exponentially in time, but its 
period (or frequency) can be taken to be unchanged. 

   
27 A In the initial orientation, the component of B perpendicular to the area is 

B  0.15  103  sin10  2.60  105 T 
initial flux linkage, ini  BnA  2.60  105  5  0.12  1.56  105 Wb. 
The final flux linkage is 0 when the angle becomes 0. 
Hence, the change in flux linkage is 1.56  105 Wb. 
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30 B If a red filter is used, only red light incidents on the metal. Red light photons have lower 

energy than yellow. Hence, no photoelectric effect will be observed. 
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