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Fringe shift is given by x =
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5 (d)
Let nth minima of 400 nm coincides with mth minima of 560 nm, then

L

2n—1 7 14

Ory, —7=3=3~

ie. 4"minima of 400 nm coincides with 3" minima of 560 nm.

Location of this minima is,
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_ (2x4—1)(1000)(400 x 10~°)

1 2% 0.4 = 14 mm

Next 11t minima of 400 nm will coincide with 8 minima of 560 nm. Location of this
minima is,

v (2 x11—1) (1000) (400 x 107°)

2 2% 0.1 =42 mm

~ Required distance =Y, —Y; =28 mm

6 (a)
Amplitude 4; and A4, are added as vector. Angle between these vectors is the phase
difference (81 — B2) between them

R= \/A% + A% + 2414, c0s(B1 — B2)

7 (<)
The interference fringes for two slits are hyperbolic
8 (d)

Momentum transferred in one second
_2U 25,4 2x6x40x107*
P =7 ¢~ 3 x 108
=1.6 x 107 % g — m/s?
9 (d)
Diffraction shows the wave nature of light and photoelectric effect shows particle nature of
light
10 (d)
Phase difference, ¢ = ZTTT X path difference
2 A 0w .
P=7 X637
Intensity, I = Iycos? (%)

4

[ 2
— = co0s“(30°) =
Iy

11 (a)
At any point along the path 1, path difference between the waves is 0
Hence maxima is obtained all along the path 1
At any point along the path 2, path difference is 1.5 A4 which is odd multiple of%, so minima
is obtained all along the path 2
13 (c)
Let a; and a; be amplitudes of the two waves.
For maximum intensity
Imax = (al + a2)2
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For minimum intensity

Imin = (a3 — a)?

Given, I — 1 = (a1 — )
a+ap 5
ai—a; 1
ap 3
> %3

(law of componendo and dividendo)
Also, Intensity o¢ (amplitude)?

. 11 a 2 9
(@)
Total phase difference
= Initial phase difference + Phase difference due to path
360° 360°

2
= 66° + —— X Ax = 66° + —— X 7 = 66° + 90 = 156
(@)

Photoelectric effect verifies particle nature of light. Reflection and refraction verify both

particle nature and wave nature of light

(a)

. 1 1 1
The speed of light C = Jiome —Zx8=1= 0.25
(©

Path difference, x = (51 + S;0) — (§S, + S,0)

Ifx = n4, the central fringe at O will be bright. Ifx = (2n — 1)A4/2, the central fringe at O will

be dark.

(9

Critical angle, C = sin™1(0.6)

sin(C) = 0.6

1 1

~sinC 0.6

Polarizing angle i, = tan~!(y) = tan™* (0—2)
= tan"1(1.6667)

U
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A B D D D D A C D D D
Q. 11 12 13 14 15 16 17 18 19 20
A B C C A A C A C C
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