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1.
The SI unit of time, second, used to be defined as 9 192 631 770 times the period of the electromagnetic wave emitted from a caesium-133 atom. In which region of the electromagnetic spectrum is this wave to be found ?




A.
ultra-violet
B.
radio wave




C.
visible

D.
microwave


2.


[image: image1.wmf]x

y

z

O

direction

of

unpolarised

wave

detector



An unpolarised microwave travels along the positive y-axis. A metal grid is placed in the xz-plane. The electromagnetic wave detected by the detector is




A.
unpolarised.




B.
plane-polarised in the yz-plane.




C.
plane-polarised in the xz-plane.




D.
plane-polarised in the xy-plane.


3.
In a Young’s double slit experiment, a monochromatic light source of wavelength 400 nm is used and the separation of the slits is 0.05 mm. If 13 bright fringes are observed, what is the angle subtended by those fringes at the centre of the double slit ?
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A.
5.5∘

B.
5.8∘



C.
6.0∘

D.
6.4∘
4.
Yellow light of wavelength 520 nm (in air) is incident normally from air onto a liquid film whose refractive index is 1.3. For what minimum value of film thickness will the greatest amount of light be transmitted through the film ?



A.
100 nm

B.
200 nm




C.
300 nm

D.
400 nm
(Essay)

5.
By considering the propagation of light waves through slit(s), carefully describe diffraction.
















   (2.5 marks)

6.
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Figure 6
To measure the diameter of a metal wire, the wire is placed between two flat parallel-sided glass plates as shown in Figue 6, forming a wedge-shaped air film of length 50 mm. The plates are illuminated from above by sodium light of wavelength λ and interference fringes are observed from above.

(a)
Draw a labelled diagram of a suitable experimental arrangement which includes the apparatus of Figure 6 to measure the separation between adjacent fringes.

(3 marks)

(b)
Briefly explain the formation of the fringes and hence write down in terms of λ and t, the condition for a bright fringe to be produced at a particular point where the separation of the plates is t. (see Figure 6)









(3 marks)

(c)
In this experiment, the wavelength of the light is 589 nm, and the fringes are found to have a separation of 0.157 mm. Calculate the diameter of the wire.


(4 marks)

(d)
If the space in the wedge is filled with water of refractive index 1.32, what will happen to the fringe pattern observed? Explain your answer briefly.




(2 marks)
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Figure 1

Due to wave nature of light, light fringes are observed outside the normal

geometric image of slit. 
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Waves from secondary sources P1, P2 etc. may cancel (in intensity) if waves are
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in antiphase (( phase difference) or add if in phase
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giving rise to the observation of dark or bright fringes, viewed at a distance from

slit. e.g. in fig. 2 all such waves from secondary sources X and Y across slit will

cancel in direction (2, since path difference are (/2.
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This is DIFFRACTION
6.
(a)
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(b)
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Interference takes place between ray 1 and ray 2


path difference = 2t
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Condition for bright fringe: 2t = (n + ½)(
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(c)
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2t = (n + ½)(  ;   2(t + (t) = (n + 1 + ½)(
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( Fringe separation decreases.
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