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1. (a) Explam brlefly the formation of Newton s rings on the ba515 of wave theory . of l1ght; e

and glve a elear~ labeled diagram of an arrangement that may be used for its demenstratlon
140 marks] .

(b) The d1ameter of the 10™ bright rmg,m a Newtcm s ring apparatus changes from 140 cm - '

to 1.27 cm when a liquid is intfoduced between the lens and the plate. Fmd the. mclex of
' refraetlon of the 11_qu1cl. Denve.any formula you may us_e ' T [60 rnarlcs]r o

2. (a) In an expenrnent camed out w1th reﬂected (multlple reflection) and transmxtted llght‘.-" .
- fromi a plane parallel thin film, it is often considered only two rays to discuss the interference

- phenomenon. . Show that the condition for maximum due to the two rays reﬂeeted are given

by

2ut Cosr = (n+]/2)}1‘., take the angle of incidence i= sin’ (;z sin r) , where the thlelmess of . -
the film is ¢, the refraction index of the film is i (>l) =0, 1 2,3, 4 and Ais the
wavelength of the incident hght 3 [50 marks]

(b) A wedge shaped air film was formed between two thm parallel sided glass plates by
means of-a straight piece of wire. The two plates are in contact along one edge of the film and
the wire is parallel to this edge. Light of wavelength 589 nm is made normally incident on the
upper plate. The distance between the 7" and the 167" dark fringes was 26.3 mm. ‘The
distance between the junction of the glass plates and the wire was 35. 6 mm. Calculate the

angle of the wedge and the dlameter of the wire. =~ ' [50 mar_ks] '

- 3. (a) Obtam an expression for the intensity on the screen at point P due to the smgle sl1t" '
" Fraunhofer diffraction as shown in the followmg figure. You may start from the expression

» . forthe d1splacemer1t
dyg = a (ds/X) Sin ( wt-kX) of 'the
h | . wavelet at P coming from the element

o | the amplitude at ds, X is the distance
traversed by the wavelet and k (= 27/2)
is the wave number and “@ ” is the
angular frequency. -+ [60 marks]

71/2

ds, situated at the origin, where “a” is -



000431?

. (b) The Fraunhofer diffraction pattern of a smgle slit of w1dth 0.05 cm is observed on the

-‘ -screen-in the focal plane of a lens of focal length 1.0 m. When the 1ne1dent light contains

wavelengths A; and Ay, it is found that the fourth minimum eerrespondmg to A and the ﬁﬂh
-_‘mmlmum corresponding to A; coincide at 0.5 cm from the centre. Calculate A andA;? -
[40 marks]

- ‘"4 (a) What isa dx:Efractlon gratmg'7 Name fwon main types of gratmgs : [20 marlcs]‘ 3
| .(b) For 11ght II’IGIdCIlt normal to a dlffractlng gratmg, the condmon for the m order
. mterference maxima is d sin = m A, where symbols hKave their usual meanings. _ -
Show that the angular dispersion of light, D, ‘in the m™ order due to-the grating is g1ven by
D=m/ (d‘—mz/lz) % : - _ [40 marks]

(c ) A dlft'raenon grating has 2500 rulmg per cm. If this gratmg is to resolve the two sodmm

- lines of wavelengths 589. 0 nm and 589.6 nm in, second erder find the minimum number of .
- rulings of this grating that must be 1llurn1nated oL o [40 marks]

- 5 (a) Explam what is meant by polanzatlon of l1ght and name three types of polarxzatmn‘?‘

S : [40 marks]
; '( b) Brleﬂy explaln how a quarter wave plate can convert plane polanzed light into.circularly
_"'polarlzed l1ght ‘ e ' [30 marks] .

' (e) A quarter wave plate is made from a transparent rmneral w1th 1nd1c:es of refractlon :

- u~= 1.732 and p= 1.456 for light of free space wavelength A = 589 nm. Caleulate the
minimum thickness required for the plate used to be at this wavelength ‘
[30. mar'lcs]-_

' 6 Br1efly dlscuss any three of the followmgs ' _ o _ o [100 marlks} )
“(a) It is impossible to obtain interference pattern from two separate sources such as two lamp
filaments set side by side. . _ |
(b) What happens when whlte light is used in the Newton sting expenment‘?
(c) Optlcal actlvny of solids and liquids. _ ,
| (d) State. whlch property of the lasers suit medmal applleatmns very well and why’? Name
three examples of the uses ef_ lasers in medicine.

(e) The light reflected from the surface of a compact disc is multi-colored.
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