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AREA 1 – Sound

Q1 From graph 
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Q2 Distance is doubled, (intensity is a quarter of the original, 
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Q3 Since the intensity is 
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 of the original and 
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, halving the intensity corresponds to a drop of 3 dB, halving it again results in a further drop of 3 dB, (6 dB.

Q4 From the graph the difference in response 
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Q5 Signal is strongest along the central antinodal line where constructive interference of the two sound waves occurs. However the signal strength decreases as Lee moves away from the sources due to 
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Answer A.

Q6 Lee traverses alternate nodal and antinodal lines that form a symmetrical pattern about the line OP. 

Answer C.

Q7 The extent of diffraction 
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 and w are the wavelength of the sound and the width of the gap respectively. Diffraction is significant when 
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 is around 1 or above, i.e. 
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Q8 Lee’s prediction would be correct if the wavelength is very much shorter than 0.3 m, i.e. the frequency is very much higher than 1100Hz. 

Answer A.

(Note: In Qs 5 – 8, the given graphs are not traces appearing on the CRO screen)

Q9 Sound waves in air are longitudinal waves and travel away from the source. Chris’ answer is correct.

Q10 
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For open pipes 
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Q11 
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Q12 
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For closed pipes, 
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, hence pipe D.

AREA 2 – Electric power

Q1 
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Q2 Current through globe = current through branch

   = 
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Q3 Voltage across each branch = 240 v

    (voltage across each globe = 
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Q4 Power per globe = total power ( number of globe
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Q5 The three branches are independent of each other because they are connected in parallel. The twelve globes in the middle branch are in series, if one burnt out, the rest would be out. Answer B.

Q6 For a given power higher voltage for transmission results in smaller current in the transmission lines. Since power loss in the lines is directly proportional to I2, hence power loss is minimised. Answers B, D.

Q7 
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Q8 Voltage drop
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Q9 
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Q10 (Note: It is not clear from the diagram which wire end of the coil is connected to slip ring P)

Suppose the bottom wire is connected to P. 

According to Lenz’ law the induced current flows towards slip ring Q making its potential higher than slip ring P while the coil rotates to the horizontal position.  
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Answer A. (Answer D for the reverse connection of the slip rings)

Q11 
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Q12 When the frequency is doubled, the peak voltage is doubled and the period is halved.
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Q13 Use right-hand slap rule − thumb points in the direction of current (into the page), fingers in the direction of the magnetic field (to the right), palm presses the coil downwards. Answer B.

Q14 Length of one turn of coil = circumference = (D
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AREA 3 – Electronic systems

Q1 
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Q2 Two 10-k( resistors connected in parallel is equivalent to a single 5-k( resistor. 
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Q3  
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Q4 In the first second, 
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, no charging of the capacitor occurs. In the second second, 
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v, charging occurs and the capacitor is almost fully charged. In the third second, 
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 and this is equivalent to a short circuit at the input, hence the capacitor discharges. Answer D.

Q5 Consider 
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Q6 When the diode is forward biased, the capacitor becomes fully charged (positive charges accumulate at the ‘top’ plate and negative at the ‘bottom’ plate, voltage across the capacitor reaches peak output of the diode). As the output of the diode decreases and then the diode goes into reverse biased, the capacitor discharges (voltage across the capacitor and the amount of charges accumulated at the two plates decrease) through the load resistor. If the time constant RLC is long in comparison with the period of the supply, little discharge occurs and the voltage across the capacitor (or load resistor) stays fairly constant.

Q7 
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A, from fig. 6b, 
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Q8 IF increases as RD decreases. (LED light output increases.

Q9 The output of the amplifier is directly proportional to the input, hence the output signal has the same waveform as the input and a magnified amplitude.

Q10                       VOUT                                          VOUT

                               inverting

                          0                VIN                               VIN
                                                              non-inverting

Q11 4 bands and each can be white or black (2 choices), hence  number of types = 
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Q12 Answer B.

Q13 Falling-edge flip flops. 
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