SHORT QUESTIONS

e short answers of the following questions.

bble looks black when it bursts, why?

f a bubble are dependent on the thickness “ t “ of the film. Since
2nt=mA

s thinner and thinner as it dries out. As the surface film of the

increasingly thinner, a change in overall color can be seen.

| out longer wavelengths in the red ranée. As the bubble film

avelengths are cancelled out. As it gets even thinner,
avelengths in the blue

- writ
A soa [ bu
The colors ©

A bubble become
pubble becomes
Thick walls cance
gets thinner, yellow w
green light is lost. Beyond this point, even shorter w
wavelength range disappear.

gventually, the film becomes too thin to create
wavelengths, as all wavelengths are cancelled out.
appears black due to destructive interference of light i
because the waves coming from air (rare medium) are re
boundary of the film (denser medium) are 180° out of phase.

interference of visible
At this point the bubble
n the thinnest film
flected from the

ifference between interference and diffraction?

What is the d

1 | Diffraction is the bending of waves

Interfe;ence is the superpt;sition of
two waves.

around an obstacle.

Two separate wave fronts originating
from two coherent sources proruce

interference.

Secondary wavelets originating from
different parts of the same wave front

cause diffraction.

The region of minimum intensity is

In diffraction they are not perfectly
dark.

perfectly dark in interference.
The width of the fringes is equal in

In diffraction the width of the fringes is

never equal.

interference.
The intensity of all positions of
maxima are of the same intensity in

interference.

In diffraction, only zeroth order
maxima has maximum intensity while

all other maxima are of lower intensity
than the zeroth order mnaxima.

used, why?

d glass plate is also
the wave travels twice through a second

e same orientation, the same
ss as used for plate G but

In a Michelson interferometer a secon
Between glass plate M and mirror Mz
glass ~late P, the compensator, which has th

th.id-n&:-'i, and is made of the same quality of gla
without a metal coating. The compensator; 35 the name suggests, compensates

for +'ie difference in optical path length between the two beams of the
int.rferometer because the beam reflecied to mirror My passes three times
through the optically denser medium of the glass plate M, whereas the beam
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transmitted to mirror M, passes 5 I ""'ﬁ
only once. The compensator e

plate equalizes the optical path
length of the two rays. White ;
light has only a very limited 1
coherence length, when using a ‘
white light source, the two @L_ I &ﬂf -
optical paths must be equal for N n = -5& ——

all wavelengths. LivhEuniree L,

LY LR

Brewster’s law is stated as “The tangent of the angle at which the polarization
is obtained by reflection is equal to the refractive index of the mediun!."

i.e.
Urpziarzoa aANe:
n= tan ep A ;;:unnw;: z:hx!; ¢
. - - m B
If natural light is incident on a smooth | N hES
surface at polarizing angle, it is Ircdeg Aetcomcs
ole r

reflected along BC and refracted along N
BD as shown in figure. From figure; n=1 . At

8,+90° + 6, = 180° n=15 e

r = 180° - (8, + 90°) Py

6,=90°-8, (1) *n.'?r:é'n:’: v
From Snell’s law; D '

Ny Sin B[ =n; Sin 9, (2)

— DGigse |

Putting value from Eq. 1 in Eq. 2, we get;
‘ Ny Sin 8, = n; Sin (90° - 6,)
n]_ Sin ep =m COS ep

ng " Cos Bp
nz

;: =tan6,=n=tane, (for air n, = 1)

Which is Brewster’s law.
What is meant by the path difference with reference to the interference of two
wave motion?

@ The difference between the lengths of the
‘ e same initial and terminal points is calle
When two waves pass through a medj
displacement at that point is the vector sum of the displacements due to two

componefwt waves. This modification in displacement as a result of
superposition o twe - es is called INTERFERENCE,

Path covered by two waves having
d as path difference.
Um at a point, then the resultant
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The path difff.!rer.\ce of two waves determines the type of interference
for constructive interference, the phase difference is; .
Phase difference = ¢ =0, 2r, 4n, 6n
Which correspond respectively to the path difference of;

Path difference=d =0, 4, 24, 3A....... =maA
where m=0, 1. Z:/3 sesniinsinis
For destructive interference, the phase difference is;

Phase difference = ¢ = m, 3, 5M.......
wWhich correspond respectively to the path difference of;

Path difference=d = %, 3;,, %, ....... =(m+ -;-) A

Where m=0,1,2,3 ..ceeens
sossible to see the interference where thelig

reasons.
The headlights are not coherent sources and are therefore incapable of

producing sustained interference.
II. Since

_____———-'——-_-'___
@ you will not see an interference pattern from the automobile headlights for two
|

AL

Ay = —J'
The headlights are so far apart (d is very large) in comparison to the
wavelengths emitted that, even if they were made into coherent sources,
the interference maxima and minima would be too closely spaced to be

observable.

shadow in the light from a distant head lamp of
iced for the sound from the car.hotn. Why?

Sound and light both travel as waves. The properties of these waves differ quite
considerably. Sound waves travel a million times slower than light waves and
have wavelengths ranging from 1 cm to 10 m, and will easily diffract round
corners. Light waves have much smaller wavelengths, and only diffract through
very small holes. Since diffraction depends upon the wavelength of waves and

the wavelength of light waves is very

so light waves cannot diffract aroun
shadow, while sound waves diffract about the pole,

observed.

a car, but no such effect is not

7

much shorter than those of sound waves,
d the telephone pole, hence casts clear
therefore no such effect s

hossible to obtain th

354

Scanned by CamScanner



der of 10 x 10 °m. Therefore it s
) short wavelength of the or | .
:orta:i:sai\l:fev;wproduce interference fringes of x-rayshbnyoung s double sjjt

in fi son is that the fringe spacing is:

experiment or by thin film method. ;I;‘e rea ;
Ay =—

d i -10 h .

and unless the slits are separated by a distance of 10 x 10 “"m, the fringes so
obtained will be closed together that they cannot be observed. However it is
possible to obtain X-rays diffraction by making use of crystals such as rock sa|t
in which the atoms are uniformly spaced in planes and separated by a distance

of order of 2 A® to 5 A°. Therefore, the diffraction of X-rays takes place when
they incident on the surface of crystals.

~~ Cah we apply Huygens’s principle to'radar waves?

The-r_adar cTi;h trm_enna transmits pulses of radio waves or microwaves which
bounce off any object in their path. The object returns a tiny part of the wave's
energy te a dish or antenna which is usually located at the same site as the
transmitter.

Since radar waves are actually radio waves which is part of electromagnetic
spectrum, therefore Huygens’s principle is applicable to radar waves.

ify thatlight waves are transverse?
To prove the polarization of light, we perform an experiment.
The ordinary un-polarized light falls on a tourmaline crystal from the source.
The internal molecular structure of the crystal is such that it allows only those
electric vibrations which are parallel to its crystallographic axis and absorbs all

the remaining vibrations. Thus

the light passed  through this _‘:"“‘“‘_"._ %J*:m;n.w . ""“*;"*“
crystal has  all the field’s of AT g 4i1
vibrations in one plane and js ; r Husn i
known as the plane S : e ‘
polarized light. When SR % Ve oes

another tourmaline crystal e ; 0 I*Z'I*imuﬂ

is placed inthepath  of e Figure1

to each other, then no light will
Pass through th -.~l. When the
second crystal is further rotated, th s @ second cryz.2l. W

i e € emergent |j i i ar. This
shows that light is a transverse Wwave, ¥ ‘ght will again appe
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