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Area of study 1 −−−− Electric power 
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Q4  ( )( )( )( ) 015.0100.5103050.020 23 =××== −−nBILF N 
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Q6  The magnetic forces on AB and CD are equal, opposite and 

aligned. The magnetic forces on AD and BC are also equal, 

opposite and aligned. .: zero net force and torque on the coil.  

.: the coil remains at rest. 

 

Q7  ( )( ) 0025.010.0050.050.0 =×== BAφ  Wb 

 

Q8  (i) flux decreases, .: induced current flows in the direction 

ADCBA according to Lenz’s law. The same direction and 

explanation apply for (ii). 
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Q17  Light globe is rated 6V20W. 3.3
6
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≈==
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P
I A. 

42.13.3 ≈×≈= IRVdrop V 

.: increase power pack voltage to 10 V ( 1064 =+ V) would 

ensure a voltage of 6 V across the light globe. 

 

 

 

 

 

Area of study 2 −−−− Interactions of light and matter 
 

Q1  To ensure the lights from S1 and S2 are coherent enough for 

interference pattern to form on the viewing screen. 

 

Q2  Point P is on the second dark fringe from the central bright 

fringe. 945630
2

3

2

1
121 =×==−∴ λPSPS nm 71045.9 −×= m. 

 

Q3  C 

 

Q4  C 

 

Q5  Max. kinetic energy ( )( ) 1919 107.33.2106.1 −− ×≈×== oqV J 

 

Q6  The stopping voltage for 2L  is higher than that for 1L .  

.: the frequency of 2L  is higher than the frequency of 1L . If the 

threshold frequency of the metal is lower than both frequencies, 

1L  and 2L will both produce photoelectrons. If the threshold 

frequency is between the two frequencies, only 2L  produces 

photoelectrons. If the threshold frequency is higher than both 

frequencies, no photoelectrons will be produced.  

 

Q7  2.25 eV (Read from graph) 
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Q8  Max. whfEk −=  

( )( ) ( )( ) 19191434 101.325.2106.1101.101063.6 −−− ×≈×−××= J 

The range is 0 to 19101.3 −× J approximately. 
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Q10  8.0=w nm, de Broglie ( )( )631
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.: w≈λ . Hence significant diffraction will occur. 

 

Q11  Ionisation of the mercury atom can occur because the 

photon energy (11.3 eV) is greater than the ionisation energy 

(10.4 eV). The electron emitted will have 9.04.103.11 =−  eV of 

kinetic energy.  

 

Q12  Shortest wavelength ⇒  highest frequency ⇒  highest 

photon energy ⇒  from 3=n  to 1=n . 

.: photon energy 7.67.34.10 =−= eV. 
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Detailed study 3 − Sound 
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Q1  Read from graph, 0.4=λ m. 5.84
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                Third harmonic of the 45 cm tube    D                       

 
 

Q7  When the tube is 15 cm long, it will also resonate at 564 Hz 

but as its fundamental frequency.    A 

 

 

 

 

 

 

Q8  When the 45-cm tube resonates at its fundamental 

frequency, 8.1445.0 =×=λ m, 188
8.1

4.338
===

λ

v
f Hz. 

Third harmonic: 5643188 =× Hz 

Fifth harmonic: 9405188 =× Hz 

Seventh harmonic: 13167188 =× Hz   C 

 

Q9  High frequency sound is more directional than low 

frequency sound. .: Low frequency sound will arrive at point Y 

at higher intensity.      B 

 

Q10  Low frequency sound diffracts more through the opening. 

.: its intensity at point Z is lower.    C 

 

Q11  Both A and B are on the same equal-loudness curve.        C 

 

Q12  The lowest intensity level is required for the same 

perceived loudness in the range 1000 – 4000 Hz.   C 
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