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I)O2 0 Wave Optics

1. To demonstrate the phenomenon of interference | 5. If /, 1s the intensity of the principal maximum in
we require two sources which emit radiation of the single shit diffraction pattern, then what will be
(a) near]y the same ﬁ'equency 1ts intensity when the slit width 1s doubled?
(b) the same frequency (a) 1o (b) 1y/2 (¢) 2/, (d) 4/
(¢) different wavelength (2005)
(d) the same frequency and having a definite phase 6. Whenan llIlpOlaI‘iZCd light ofintensity ]0 1s 1ncident
relationship. on a polarizing sheet, the intensity of the light which
(2003) does not get transmitted 1s
(a) zero (b) 1,
2. The maximum number of possible interference 1 1
maxima for slit-separation equal to twice the (¢) 2]0 (d) 4[0
wavelength 1 Young’s double-slit experiment 1s (2005)
() amiimite {5} uve (c) three (NEss; 7. Two point white dots are 1 mm apart on a black
(<004) paper. They are viewed by eye of pupil diameter
3. The angle of incidence at which reflected light n 3 mm. Approximately, what 1s the maximum
totally polarized for reflection ﬁom air 10 glass diStance at WhiCh these dOtS Cdall be reS()hfed by the
(refractive index n), is eye? |Take wavelength of light = 500 nm]
(a) Siﬂ_l(??) (b) Sin‘i(l/n) (ﬂ) 6 m (b) 3 m (C) > m (d) ] m .
(¢) tan '(1/n) (d) tan'(n). (<00
(2004) | 8. Ina Young’s double slit experiment the intensity at
. . . A .
4. A Young’s double slit experiment uses a a point where the path difference 1s 6 (A being the
monochromatic source. The shape of the L |
. - ' wavelength of light used) 1s /. If /, denotes the
interference fringes formed on a screen ;
(a) straight line (b) parabola maximum intensity, 7 1s equal to
(¢) hyperbola (d) circle .
3 L V3 1
(2005) @3 O®F ©% @3
(2007)
( Answer Key )
1. (d) (b) 3 (d) 4. (a) S (a) 6. (¢
7. (¢) (a)
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EXPLANATIONS

(d) : For interference phenomenon, two sources
should emit radiation of the same frequency and
having a definite phase relationship.

(b) : For interference maxima, dsin® = nA
2As10 = nA
: n
or S1n O = >
This equation 1s satisfied it v = -2, -1, 0, 1, 2.
s 1s never greater than (+1), less than (-1)
Maximum number of maxima can be five.

(d) : According to Brewster's law of polarization,

n = tan i, where 7, 1s angle of incidence

"
I, = tan ' (n).
(a) : Straight line fringes are formed on screen.

(a) : For diffraction pattern

[ sin ¢ : .
b where ¢ denotes path difference
\

I=1,

. . (sing )
For principal maxima, ¢ = 0. Hence Y =il

Hence intensity remains constant at 7
I=1, (1) = 1.

(¢) : Intensity of polarized light = 7,/2
' Intensity of light not transmitted
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Iy, 1
_7 _to_ 1o
07 T
(¢) : Resolution limit = dezk
Again resolution limit =sin6 =6 = %
y L22A
" LI{P
p-_24 S ~—
o 122 5
_3 3
or A0 )x(GBxI07) 30 .

(1.22)x(5x1077) 6.1
(a) : In Young’s double slit experiment intensity at
a point 1s given by

[ h
I =1, cos” ¢
2
where ¢ = phase difference, /,= maximum intensity
(A
2( ¢
— =C08" | ~ '
or I, 2 | .. (1)
Phase difference ¢ = -2%- x path difference
21 A .
¢=‘%><g or ‘i|>=‘g—[ .. (1)

Substitute eqn. (11) mn eqn. (1), we get

I _ 2= 1 _3
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