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Electric power

Q1.  Use right-hand slap rule to find direction.           A

Q2.  F = BIL 
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Q3.  Consider a loop around the tube through P. Use Lenz’s Law to find the direction of induced current in the loop to be anti-clockwise (viewed from top). Hence into the page at P when you look at the drawing.                    D

Q4 and 5.  The magnetic field of the induced current exerts an upward magnetic force on the magnet and increases with the speed of the falling magnet. Eventually this magnetic force equals the weight of the magnet and the net force (acceleration) equals zero. Hence constant speed.                   B

Q6.  Max ( 
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Q7. f = 5 s-1, T = 1/f = 0.2 s, T/4 = 0.05 s.
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Q8.    emf
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Notes: (1) Doubling the rate of rotation doubles the emf. 

(2) Rotating the armature in the opposite direction does not change the polarity of the induced emf.

Q9.     emf
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Q10. The period of the AC supply is 20 ms. (f = 1/T = 50 Hz.
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Q11. 220 volts.

Q12. 
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Q13.              D

Q14. In the first 5.0 s the voltage at the primary coil and hence the current in this coil decreases uniformly. The magnetic field in the soft iron rod generated by the current also decreases uniformly resulting in a uniformly decreasing  magnetic flux through coil 2 and coil 3. Uniformly decreasing flux induces constant emf in each coil. Because the two coils have different number of turns, (the induced emfs are different. 

Q15. The total current through the appliances equals the current through the transmission lines. Voltage drop across transmission lines = 240 – 230 = 10 volts, resistance = 2.0 (, 
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Q16. 
[image: image12.wmf]50

0

.

2

10

2

2

=

=

=

R

V

P

drop

loss

w

Q17. Electrical energy = area under load curve

= 7.5 ( 19 = 142.5 kwh  (1 grid square = 2.5 ( 3 = 7.5 kwh)

Q18. Lowest voltage at farm house B occurs when power consumption is highest, i.e. at t = 15.

Interactions of light and matter

Q1.  The double slits are two coherent light sources and they are in phase. The path difference from the two slits to point P is an integral multiple of (, resulting in constructive interference of light (bright fringe) from the two sources.

Q2.  A static interference pattern would not be possible if the single slit was removed. Lights from the double slits are no longer coherent because they are from different points of the filament and the different points emit light randomly.

Q3.  The spacing of the fringes in the interference pattern 
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. Blue light has shorter wavelength and (the fringes are closer together than those for red light.

Q4.                 C

Q5.  The frequencies of visible light are lower than UV light, (the photons of visible light have lower energy than the photons of UV light because photon energy = hf. When an electron in the metal absorbs a lower energy photon, it gains an amount of energy less than the work function of the metal and (it is unable to overcome the electric force that bounds it within the metal. Hence there are no photoelectrons.

Q6. Threshold frequency for bismuth fo = 8.2 ( 1014 s-1.

Work function ( = hfo = (4.14(10-15 eVs)(8.2(1014 s-1) = 3.4 eV.

Q7.  de Broglie ( =
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Q8.  The properties of waves, e.g. diffraction, are significant only when the size of obstacles or slits w is not much larger than the wavelength ( of ordinary objects, i.e. 
[image: image15.wmf]1

³

w

l

 for significant diffraction. (the size of obstacles and slits must be less than 

10-34 m. There are no known obstacles or slits of that size to diffract waves of such short wavelength, note that the spacing of atoms in a crystal is on the order of 10-10 m, so the wave properties of ordinary objects go undetected.

Q9.  Choice A represents ground state; choice C first excited state; choice B second and choice D third.          C

Q10.  Emitted photon energy = E4 – E2 

= – 0.85 – (– 3.40) = 2.55 eV.
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Q11.  




Each transition gives off a photon. The 6 transitions have different energies, (6 photons of different frequencies.

Sound

Q1.  
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Alternatively, a difference of 3 dB is equivalent to doubling the intensity, 12 dB = 3 + 3 + 3 + 3 dB, (
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Q2.  Since 
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Q3.  The sound level at Q would be higher than 98 dB because of the reflected sound increases the intensity at Q by say 10%, i.e. 
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dB. Estimated level about 98.4 dB.

Q4.  AC power pack supplies power to drive the loudspeaker at 50 Hz. 
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m. The first soft spot (destructive interference of the forward sound wave and the reflected wave) occurs at 
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m from the wall. The second one, if it exists, occurs at 
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Q5.          (p
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or             (p
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Q6.  LZ < LX < LY

Q7.  Curve 1 has a loudness of 60 phons and curve 2  80 phons. Sound Z lies in the middle of the two equal loudness curves, 

(70 phons.

Q8.  Baffles help to prevent the sound from the back of the loudspeaker cone cancelling the sound from the front of the cone due to interference. The enclosure formed by baffles has a lower resonant frequency than that of the loudspeaker. This effectively lowers the low cutoff frequency and thus increases the frequency range of the system. Multiple loudspeakers within the same enclosure give a fairly flat response over a broader frequency range, i.e. the same loudness over a broader frequency range. These features result in higher fidelity for the system.

Q9.  The inner contour is for the 90dB 2kHz sound. It is closer to the loudspeaker for the same intensity level as the 100 Hz sound because it is more directional (i.e. has less diffraction, because extent of diffraction 
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, where v, f and w are speed of sound, frequency of sound and diameter of the loudspeaker respectively) than the 100 Hz sound. If all frequencies were omni-directional, contours would be circular and overlapping with the loudspeaker at the centre. Since they are not omni-directional, the loudspeaker is off the centre, so that the contours are closer to the loudspeaker on its sides and further away in front of it to give the same intensity level.
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