1. Five sfitz are iluminated by paraliel in-phase light of wavelength & = 520 nm. The
centre-to-centre separation of neighbouring slits is d = 0.025 mme. The light

impinges on a distant scraen and bright and dark lines arc secn at different angles o

ta the central {straight-throught fight.

{a) What is the angle O at which the secand principal maximum is sgen?
{b) What is the angle {p) at which the very first interference minimum s sean?

For convenience, as all the ralevard angles are small, you may approximate sing by 6.
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2. In dayligiv, the pupll of an eve has a diameter of 3.1 mm.

(a} At what distance would two small colovred ohjeetz (4 = B0 nm) 35 cm apart by
barely resclved by the naked sye, assuming that the spatial resalution is fimited
aly by diffraction?

(b) If cells on the relima dra separated by x om, what is the minimum value of ¥ auch
that overall resolulios: is net imited by this cell-to-call distance, assuming lhe

pupnil — rating distanoe 1 2.3 o,
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2. Asingle slit has width 43, A diffraction pattern is producad an a distant seraen,
Within the physical eanstraints of betwaen 8 = B0° and ( = -90° given by the screen,

wherz 8 Is the angle betwesn & diffractad ray of interest and lhe undeviated ray {at
B =0, '

“{a) Hiow many diffraction maxima are seen? .
(b} Whal arg tho angles at which the difmction minima appear?
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4. Light beams from two soUrces, one of which is of wavalength 553.7472 nm and the

other of slighly graatar than fhls, pass through a “diffraction grafing” with 7700 shits.
The two yavelangths are ssparahl_h {respivable) in the 4™ order.

{a) ¥What is the minmum possikle wavelength for the other beam?

{D) If half the slits were blacked-out {let us say slks T 10 A853), It what order would
the beams now be rasolvable?

{c} If altternate slits were blacked-out {that is, #2, #4, #G etc.) in what order wauld the
Beams now b resolvabie.
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