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8.1, a steady interference pattern is seen on the screen. The n"" order bright

fringe is located at a point P, which is above O. The distance between P and O is x.
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Fig. 8.1

Determine the path difference between wave 1and 2. [1]
Determine the phase difference between wave 1and 2. [1]

You can also observe dark fringes on the screen. Determine the separation
between the centre of a dark fringe and the centre of its neighboring bright
fringe in terms of x and n. [2]

If the screen size is only big enough to display ri" order bright fringes on both
sides of O, deduce how many dark fringes you can see and what is the order of
the final dark fringe. [2]
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(b)  When the wavelength of the source is 500 nm, the centre of the 120" dark fringe
counting from O lies at R. Upon replacement of the source by one of unknown
wavelength, R s found to be the location of the 90™ bright fringe (counting from O as
zero). Find the wavelength of the unknown source. [4]

Hint:
For part afii) and (b), how could you relate the n” fringe position to the fringe separation
equation:

y=iDa

What can you say about the consecutive bright finge separation compare to the dark fringe
separation?
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8(a)(i) Path difference between wave 1 and 2 is ni. [1]

8(a)(ii) Phase difference between wave 1and 2is 2an.  [1]

8(a)(ii) =l X
a n

The separation between the centre of a dark fringe and its neighboring bright fringe is

x
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8(a)(iv) Number of dark fringes = 2n. 0l
Highest order dark fringe = n 1
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8(b)

Distance of dark fringe from O = (m-0.5) ND/a [1]
3 2=(12005AD/a (=500 nm) [1]

Yoo=2Z120
90 AD/a=119.5\D/a [
A= (119.5/90)(500 nm) = 664 nm  [1]





