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TOPIC WISE MULTIPLE CHOICE QUESTIONS

9.1 WAVEFRONTS

1)

()

(4)

(5)

(6)

(")

(8)

9)

(10)

1%,

The blue colour of sky is due to: . T | | LH.R-?C‘.'L‘..{ RERY
(a) diffraction of light _ ) L (D) e fll‘CULn of Ilcht '

(c) polarization of light v (0\ schtt 3I’I’]1 of h.unt

Angle et veRn ray o Ilgm aiid walve 1"om LHR 2015 (G-11)
(@)o° VLS (b) 60°

(@50 L (d) 120°

F:"ras_e uirference between two points of a wave front is SGD-2016 (G-1)
(a) zero (b) %

OF; (d) 37

When a ray of light enters from denser into a rare medium wavelength of light ray
will: FSD-2016 (G-I)

(a) increase (b) decrease

(c) unchanged (d) cannot be determined

The locus of all points in the same phase of vibration is: BWP-2019 (G-I11)

(a) wave front (b) wavelength

(c) crest (d) trough

In case of point source, the shape of wave-front isDGK-2018 (G-11), MTN-2019 (G-I)
(a) plane (b) spherical

(c) cylindrical (d) circular

Light waves are: MTN-2018 (G-I)

(a) longitudinal waves (b) transverse waves

(c) stationary waves (d) mechanical waves

A ray of light shows the direction of propagation of light. It is a line which is:

(a) normal to the wave front (b) parallel to wave front
(c) opposite to wave front (d) equal to wa fro at| | -
The wave nature of light was prrpcsed b/ T n N[ e
(a) Newton - AVl a ) Jouh RN '

(c) Mayawe Ii e \ «d; Fuygen
Electrc=i .a1n= |c dave na ure, tf\i‘ﬁﬁ“ was proposed by

(a) Rertz | ) IR (b) Maxwell
-.(Ic) Einstlint ' (d) Huygen
Small segments of a large spherical wavefronts approximately
(a) a circular wavefront (b) cylindrical wavefront
(c) plane wavefront (d) spherical wavefront
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(12)

(13)

(14)

(15)

(16)

(17)

(18)
(19)

(20)

Such a surface on which all the points have the same phase of vibration is called

(a) crest (b) trough

(c) wavelength (d) wavefront [~

A line normal to the wavefront, shn\/vlng the directicn of p: wpdgatu on cf ligint e r,aued
(a) beam of light \ * (I, rey of ‘uh

(c) both aand b ' (@) ncne 0y these -

Which-zxperiment was perfeimea by Hu“qens

(a) Diffraction - | ~ ~(b) Polarization

(c) Inteifecenca) | \ ST (d) Refraction

\Which ong of the! faiiowing properties of light does not change with the nature of
nediun-

) velocity (b) wavelength

(c) amplitude (d) frequency

Light waves are

(a) matter waves (b) mechanical waves
(c) electromagnetic waves (d) none of these
Young’s experiment performed for the first time in proved wave nature
of light

(a) 1981 (b) 1801

(c) 1765 (d) 1678

Wave nature of light is confirmed by phenomena

(a) Polarization (b) Interference

(c) Diffraction (d) All of these

Sun emits

(a) yellow light (b) red light

(c) blue light (d) white light
According to Newton light travels in the form of

(a) waves (b) photons

C) corpuscles (d) all of these
9.2 HUYGEN’S PRINCIPLE

(21)

(22)

(23)

24|

According to Huygen’s principle, each point on a wave front acts as a source of:
LHR-2017 (G-11)

(a) secondary wavelet (b) primary wavelet

(c) new wave front (d) sound

Huygen’s principle enables us to determine the -

(a) frequency and wavelength of new wavefront e [~ A

(b) shape and location of new wavefront ¢\ — - N [ 0O Lo

(c) amplitude and location of new Mq./efref* 1R \ ' il

(d) shape and size of new waefrar | [ ) ) |

According to Huygen’s | pr"n(lp76, pha*e m.ffe erce between two points on a

wavefront, | ( LTSS

@0 |\ (b)

Y ARIEIE R (d) m/4

edaraing-to r[uygen s principle, the new wavefront at time t + At is a

{2) secant envelope to all secondary wavelets
(b) tangent envelope to all secondary wavelets
(c) tangent envelope to all primary wavelets
(d) secant envelope to all primary wavelets
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(25) The phase difference between two successive wave fronts of light is
71' -

a) — b ¥

()2 by 7

(c)2r ; Vo) zery '
(26) The distance traveled by-tte light.hetween prirnary,wave fr nt tc a secondary wave
front is given by

®) At AEARIER™ . ) cAt
A VoL
@fs |\ @ =
127 | "\lJavelet of light moves in
~  (a) Backward direction (b) Forward direction
c) All direction (d) Any direction
(28)  Soap film shows colors due to: RWP-2019 (G-I)
(a) Interference (b) Diffraction
(c) Polarization (d) Reflection
(29) The sources are said to be coherent if they
(a) have constant phase difference (b) are very less distance apart
(c) are monochromatic (d)botha & ¢
(30) Can two head lights of a car produce interference
(a) yes (b) no
(c) partially produce (d) botha & ¢
(31) Sodium chloride in a flame gives
(a) pure yellow light (b) pure blue light
(c) pure green light (d) pure red light
(32) To observe the phenomenon of interference
(a) light should be monochromatic (b)light must be coherent

(c) the sources should close to each other  (d) all of these

(33)  Iftwo light waves are not coherent then which of the phenomena cannot take place
(a) diffraction (b) interference
(c) polarization (d) all of these

(34) The two different flashllghts will not produce an interference pattern, because
(a) light beams are not coming from the coherent sources
(b) light beams are coming from the coherent sources e Y — VA
(c) light beams are not coming from the trafisinitted fighf Seurces. .' | ([ O \O~—~
(d) light beams are coming-from tl'e franssaitte light soyrces o

(35)  Ifthe waves interfere constiuctiveiy! thor/ thie an'plituce ¢fithe rwultf nil wave will be
(a) greater then eithar-or individual Wal /2 (b} Lessten either of individual wave
(c) equakig eittier Jf irdivis 1ual waive <(d) none of these

(36)  Monochrdéinatic Iignt'mean=*+aving
-, (e bhe colntr | dighi (b) two colour light

{|c t‘trl % esiour light (d) colourless light

|4, -

’S DOUBLE SLIT EXPERIMENT
(37) Fringe spacing increases if we use: LHR-2019 (G-1I)
(a) red light (b) blue light
(c) yellow light (d) green light
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(38)

(39)

(40)

(42)

(43)

(44)

(45)

(46)

(47)

(41).

For which of the following colours will the fringe width be minimum in the double

slit experiment: GRW:-2019.4G/it)
(a) violet (b) red s
(c) green {d) vellswy - :
Fringe spacing increases if-we uga: A~ W VL CRYWEP=ZU19 (G-I
(a) lowest order ' (Y highast ¢rasr'— -
(c) red Yalit \ ' (R (o ) Blig Tight
In Youn{’s deublo st =xpcr1 nent, the position for bright fringes is:  FSD-2017
kd . \ m%
a) N = . b) Y
( ) e (b) ¥, Ld
y AL m
DY, 2! - @ Y,
In Young’s double slit experiment, the distance between two adjacent bright or dark
fringes SWL-2018, RWP-2016 (G-1)
d dA
a) — b) —
(@) O (b) 3
dL LA
c) — d —
(©) . (d) 5
Fringe spacing is inversely proportional to: BWP-2017 (G-11)
(a) wave-length (b) slit separation

(c) distance between the slits and screen (d) frequency of light
The fringe spacing in double slit experiment can be increased by decreasing

(a) width of the slits (b) separation of the slits

(c) wavelength of light (d) distance between the slit and screen
In Young’s double slit experiment, fringe spacing will be maximum if we used

(a) yellow light (b) red light

(c) green light (d) blue light

Maxima is termed as

(a) bright fringe (b) monochromatic light

(c) white light (d) dark fringe

What happened to the fringe spacing, when the experiment is performed in water
instead of air?

(a) enlarge (b) shrink
(c) disappear (d) no effect i LR )
The condition for the constructive mterff‘rence of two- \,umrem heam° i¢ nP aies;
the path difference WI|| be \ , _ “ e
(@) mtegral multiple of '_ I o/ (b) lnter ra multnp!e
(c) eve..-rnt.egnl ma_ltl-pl_e(,f.ﬂ A (d) odd mtegral multiple of = >
_In Yourig’s'doubla dlit experiment, the position of dark fringe is expressed as
NN (1AL AL
g =l m+—=|— b = -
.\),mL Zjd ()ym[ 4jd
mAL mAd
C =— d =—
(©) Yo == (@ Vo=
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(49)

(50)

(51)

(52)

(53)

(54)

(55)

(56)

In Young’s double slit experiment, the condition for bright fringe is expressed as

(@) dsinez(m—ljz (b) dsinez(m+ﬂﬁ 1<

(c) 2dsin@d=mA ) (T c_sm U-:m/'t

The fringe spacing deperids Upsiii Faml \

(a) wavelgngth of light— | W |\, '_Abj senziation between the slits
(c) the giztance of sereer: fiomThe shits® ~—(d) all of these

In Yourig’s 'double dlitiesners fient, if the distance between the slits and screen is halved
and the distence setween the slits is doubled then the fringe spacing is

g( Yhalf' (b) double

(c) four times (d) one fourth

In young’s double slit experiment if blue light is used instead of red light then fringe
spacing.

(a) increases (b) decreases

(c) remain same (d) none of these

In young’s double slit experiment, the fringe spacing can be increased by
(a) decreasing the separation of slits

(b) increasing the wavelength

(c) increasing the distance between slits and screen

(d) all of these
In young’s experiment if white light is used then

(a) no fringe will be seen (b) bright fringe will be seen

(c) few coloured fringes will be seen (d) dark fringe will be seen

Newton’s rings are formed as a result of: LHR-2017 (G-1)
(a) interference (b) dispersion

(c) diffraction (d) polarization

In Newton’s ring experimental arrangement, we observe the pattern through

(a) telescope (b) microscope

(c) spectrometer (d) interferometer

(57)

(58)

.. ey
[ %194

In Newton’s Ring, at the point of contact of the lens and G m ss Pl m:, tne' \
thickness of the film is - RN I e
(a) very large ) (n very i TR N

(©) almostzero rA Y| (o\ conhnLa‘Iv cia 1gqs

The path cil’rfe;eﬁre meaws *he\p\na & cha rge of

@oo | ||\ (b) 60°

a0 | L (d) 45°

' “Rly'using the transmitted light, the central spot of Newton’s ring appears to be
(a) bright (b) dark
(c) red (d) blue
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9.7 MICHELSON INTERFEROMETER

(60)

(61)
RN (Y

(63)

(64)
(65)

(66)

(67)

(68)
(69)

(70)

In a Michelson interferometer by moving the mirror through a c‘is"anf‘a of % thit

path difference changes by : | DGV- 018 (G LH R- 2()1t,( JHGRW-2019 (G-1)
(a) (( th) A,
(c) x ) - 42N
Micheldor, measured tha lergih of standard meter in terms of wavelength of
(@) 5¢ divm!ly qht ' (b) red cadmium light
1.0 laimur light (d) cesium light
which instrument is used to view the fringes in Michelson interferometer
(a) compound microscope (b) interferometer
(c) spectrometer (d) telescope
Michelson’s formula for the displacement L is
A m
(@ L=m 5 (b) AL 5
(c) L=2mA (d) AL =2m
Michelson’s interferometer can also be used to find the
(a) wavelength of light (b) frequency of light
(c) velocity of light (d) velocity of sound
Michelson’s interferometer was devised in
(a) 1864 (b) 1687
(c) 1881 (d) 1786
Michelson shows that the standard meter was equivalent to of
wavelength of red cadmium light
(a) 15553163.5 (b) 16553153.5
(c) 1653163.5 (d) 1553163.5

Michelson’s Interferometer is an instrument that can be used to measure
(a) distance with extremely low precision  (b) distance with extremely high precision

c) bothaand b d) none

9.8 & 9.9 DIFFRACTION OF LIGHT & DIFFRACTION DUE TO NARROW SLIT
Diffraction is a special type of: (GRW 2015)
(a) interference (b) polarization -
(c) reflection (d) refraction N (T '
The property of bending of light around the obstacle is !\. aWn'ay L! iR 2015 (G=i)=
(a) interference (h)-gifirattion ™ | ™ ° =A™
(c) reflection \ 2 (W) polarization |, | -
Diffraction is a character st c of /| ' . '
(a) paraicle Lo = hhwave
(c) botrganait \ \ 77 (d) none of these

(71)

NIRNE

Diffraciion'efiects &re 1B

~ (@}, rore fgrlshamn n ndges (b) less for cylindrical
s {gdesdiG round edge (d) less for sharp edge
Diffraction is a property of
(a) interference (b) wave
(c) reflection (d) polarization
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(73)

(74)

(75} ¢

(76)

In diffraction the phenomenon is found to be prominent when the wavelength of
light is large as compared with the

(a) aperture of the slit (b) distance betwesen squri.e drd lit
(c) number of the slits i (d) all of-thiese
In dlffractlon pattern due to narr: )W slits f'!e aQuation for th 1i rstm; nira qm IS
(a) —smé’ A / (b} dTb.r_»..q—_ '
Vg W = A2 2

- ) \ | o od 2
o dsné:— TR LE B d —S|n¢9:—/1
(c) dsis vAR (d) 3

\Wien the finkt pdSSES through the pinhole openlng, then the spreading of light is
Ulelo

(a) interference (b)diffraction
(c) polarization (d) scattering
Which of the following waves can be diffracted

(a) sound waves (b) light waves

C) water waves (d) all of these
9.10 DIFFRACTION GRATING

(77)

(78)

(79)

(80)

(81)

(82)

LY sl |
| % I‘E)é_/

The optical instrument with a regular pattern, which splits light into several beams
is called

(a) slit (b) pinhole camera

(c) grating (d) grating element

The distance between two adjacent lines or slits is called

(a) slit (b) grating

(c) grating element (d) narrow slit

A typical diffraction grating has about

(a) 400 to 5000 lines per meter (b) 400 to 5000 lines per centimeter
(c) 400 to 5000 lines per cubic meter (d) 400 to 5000 lines per millimeter
The relation of grating element can be expressed as

@) d Iength of grating element

~ distance between the slits
(b) d _ lengthof grating element
~ number of lines rules on it
() d= number of linesruled on it _
length of grating element I
(d) d=(length of grating element)x (numberfilines ruled srit) ) |

On a compact disc the Wldfh of eacn fmn ruhng is apou |
(@) 0.5mm - @0 L
(C) 0. 5Pm YA WA d/ e 5 f"”,
When'.0. = (*0 alf\ng the ”Ju acﬁql bi r‘rrmal to the grating, the path difference
betweein ﬁﬁ rays'cq m'nq out froiil the slits of grating will be

(@) inimup 1L (b) maximum

@ TR : (d) none of these
14 adiffraction grating has 1000 lines per mm. Its grating element will be
(a) 1x10%cm (b) 1x10°cm
(c) 1x10°mm (d) 1x10™*cm
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(84)

(85)

(86}

(88)

(89)

(90)

A A :
(@) — (b) — L K
(c) 4 _ ' (7I é-
A diffraction grating usec t¢ Fﬂc..K3 P j|1fmctlon pottern for yeI' ow light and then for
red lignt, The distan ce bet:veentht rad spo*c Wi be that for yellow light.
(@) lesszan | AR IR (b) greater than
(c) disappear | " (d) no change
gt more oraers ot spectra using a diffraction grating, the wavelength should
{802 diCreased (b) be increased
(C) be remained same (d) none of these
To get orders of spectra using a diffraction grating, we can use the relation
sm sin@ sm sinéd
b
(@) n — (b) n
sm 7 dsiné
(€ n oI (d) n=
9.11 DIFFRACTION OF X-RAYS BY CRYSTALS
Bragg’s equation is: LHR-2019 (G-I)
. A
(@) 2dsm6:n5 (b) 2dsin6=nx
. A .
(© 25|n9=n§ (d) dsino=2
X- rays | |s a type of electromagnetic radiation of much shorter wavelength of the order of
(@) 10* (b) 10" m
(c)10% (d) 10 ?m
Bragg’s equation is expressed as
(a)%sine:nx (b) dsin 6 =ni
. . nA
(c) 2dsin © =nA (d) 2dsin 6 = >
The study of atomic structure of crystals by X-rays was initiated in
(a) 1914 (b) 1901 Vi
(c) 1811 (d)1931 .. [ Ve
Diffraction of x-rays by crystal shows that ~ b A e | & VO
(a) the intensity of lightis kigh ") () xiray lies ‘-hc rtu viav elength
(c) x-rays has greater frequenty, 71 1 | “I(a)bath'b Ric! '
X-rays-arz v-\ry usefui i detgrmining, thﬁ strctuseof
(a) hernaglobir, "~ | RIEA \ i (b) double helix structure of DNA
(c) bothia & b’ | VA T (d) pulse rate
\Whitth Golbur! »Hfl:‘lglhe maximum deviation in prism
'-f|c eligve (b) blue
(;) orange (d) green

@7

In diffraction grating the path difference for constructive interference should be
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ANSWER KEYS

(Topic Wise Multiple Choice Questions)
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9.1.

Ans:

9.2.

9.3.

Ans:

9.4.

Ans:

9.5.

Ans:

9.7.

L

SHORT QUESTIONS
(From Textbook Exercise)

Under what conditions two or more sources of light behave-agcthe rentssurces?
MTN-15(G-1), GRW-15(G-1), MIRPUR (AJK) 15, MTN-16 (G-1), R&-16 (S-11)} $WLH17] FiSpca 7, H{C-I8, LHR-
18 (G-11), FSD-19 (G-I), RWP-19 (G:I)

Two or more sources are'said ts; e C)h Tan 1f licht comlm from! these sources have
same freayericy, same-wayelength and'fava corisiantitase difference.
How is-te distance hetwaun fatexizrenceiringes affected by the separation between

the slits oy Young'’s exporm ofit? Can fringes disappear?
SGD-15(G-1)&(G-11), RWP-15 (G-I), SGD-16 (G-1), MTN-19 (G-I)
I_\ vé KNOW that fringe width is given by Ay = %

where “d” is separation between slits. It means that Ay o« % . This relation shows that

if separation between the slits increases then fringe width decreases. If separation
between slits is very large then the fringes may disappear.

Can visible light produce interference fringes? Explain.

RWP-15(G-1), MTN-15(G-1) & (G-11), MIRPUR (AJK) 15, DGK-16 (G-1), & (G-11), BWP-16 (G-1), RWP-16 (G-1),
GRW-16 (G-1), BWP-17 (G-11), FSD-17, SWL-18, RWP-19 (G-I), BWP-19 (G-11)

Yes, visible light can produce interference.

If white light is used for interference, then we can see colours on both side of central maxima on
the screen. But the pattern will not be well defined due to overlapping of colours.

In the Young’s experiment, one of the slits is covered with blue filter and other with
red filter. What would be the pattern of light intensity on the screen?

Blue filter gives blue light and red filter gives red light. For interference the two waves
must have same frequency. As in the case one light is red and the other is blue therefore
no interference will take place. We shall observe two coloured images on the screen with
constant intensity.

Explain whether the Young’s experiment is an experiment for studying interference

or diffraction effects of light.
DGK-18 (G-1), LHR-19 (G-I}, GRW-19 (G-I), SWL-19
Young’s experiment is an experiment for studying the interference of light. Although

light also diffracts while passing through the slits, yet interference phenomenon |s mare-| |
prominent than diffraction phenomenon — [~ \ [
/] ](r\“acn,n' /- VN L f . e —
S] '_ .l_ 1 L k o
d \l: il ter. reroe 1 " L _.I
Q ,..; ; L
—, e P '._. 2 Difiractied
N A2 N o : AL ?

Could Lo ok thin Ne vior’s vings with transmltted light? If yes, would the pattern

) l““ (nfferem frn! n the- dbtained with reflected light?

L$9R-13(G-11), LHR-14(G-1), SGD-16 (G-11), LHR-16 (G-1), BWP-17 (G-I), SWL-18, GRW-19 (G-I)

B
\l!e-can obtain Newton’s ring with transmitted light but the pattern will be exactly

opposite from that obtained with reflected light. In case of reflected light the central
spot appears dark and in the case of transmitted light central spot appears white.
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9.9.

Ans:

How would you manage to get more orders of spectra using a diffraction grating?
DGK-15(G-1), BWP-15(G-1), RWP-15(G-1), SWL-16, MTN-16 (G-11), RWP-16 (G-I), GRW-16.4C-1), LHR-18.(G=7),

SWL-18, LHR-19 (G-1), RWP-19 (G-1), SWL-19, MTN-19 (G-11), BWP-19 (G-11) _- ¢
We know that for diffraction gratlng v [ |
dsind=mA
_dsing
7

where il is ¢rdes of diffre chion:._
1) This shows 'that| order '=f spectra can be increased by increasing the value of d (grating

t‘-ll";m_er.r; 5sd = ﬁ Therefore, d can be increased by decreasing number of lines (N) on the

grating.
2) Using the light of shorter wavelength.

TOPIC WISE SHORT QUESTIONS

9.1 WAVE FRONTS

(1)

Ans:

()

Ans:

(3)

Ans:

Define wavefront? FSD-2015, SWL-2019, SWL-2014
Wavefront:
Such a surface on which all the points have the same phase of vibration is know as
wavefront. There are two types of wavefront
(i)  Spherical wavefront: Set of points which determine the surface of sphere.
(i) Plane wavefront: A small part of spherical wavefront at very large distance from
source of light.
Define A ray of Light and spherical wave front.
FSD-2015, GRW-2013, LHR-2014, FSD-2017
Ray of Light:
Ray of light is a line drawing normal to a wave front
showing the direction of propagation of wavefront, it
always makes an angle 90° with wavefront of light.
Spherical Wavefront:
Consider a point source, S, emitting light waves in all directions. The wave fronts will ba._

concentric spheres with centre at the source, S. Such a wave fron‘r i balleu “Srma (al'- i

wave front”. __ | :
How does one can obtain a plane wave? — T O AN E-SVv_ ,_J,‘?d*:) ('b-l |)
Plane wave: _ A VALY

A 1

plane wave
A usual way to obtain a plane wave is to place a point source of light at the focus of a
convex lens. The rays coming out of the lens will constitute plane waves.
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4) Define beam of light. BWP-2019 (G-I)
Ans: A light beam or beam of light is a directional projection of light erergy radiating
from a light source. For example: Sunlight forms a light beam (a- 9ur| teﬂm wher fllttrod
through media such as clouds or windows.

To artificially produce a light beami, a Iamp s lsod in mcny Imhtrng dc\/u,es such as

vehicle head lights.
mﬂ u@.@

(5) Write twoistegs of Huy; gen s “ru c pln A BWP-2019, LHR-2014
OF
What is! the' Hu&vg s p1 mclple?
[-50)-201¢, SCGE 2ul13,2015, 2016, 2018, LHR-2016, 2019, MTN-2013, 2016 DGK-2012, 2015
| BWF-2013, 2014, DGK-2015, SWL-2017
Ans:  Huygen’s principle consists of two steps that is given below:

(i) Every point of a wavefront may be considered as a source of secondary wavelets
which spread out in forward direction with a speed equal to the speed of propagation
of the wave.

(if) The new position of the wavefront after a certain interval of time can be found by

constructing a surface touches all the secondary wavelets.
9.3 INTETERFERENCE OF LIGHT WAVES

(6) What are conditions of detectable Interference? MTN-2016, DGK-2018
OR
What conditions must be met by interfering beams to observe the phenomena of
interference? DGK-2014
OR

Write the conditions to observe the phenomenon of interference of light.
FSD 2013, RWP 2012
Ans: Conditions for detectable Interference are:
(i) The interfering beams must be monochromatic (Single wavelength).
(i) The interfering beams must be coherent (Having zero phase difference are constant
phase difference).
@) How are two coherent light beams produced?
Ans: A common method of producing two coherent light beams is to use a monochromatic
source to illuminate a screen containing two small holes, usually in the shape of slits. The
light emerging from the two slits is coherent because a single source produces the

original beam and two slits serve only to split it into two parts. Huygen’s wavefront ™ \

which send out secondary wavelets are also coherent source of light. ’
(8) What are conditions for constructive and destructlve mrnvﬁ Fence? \
- \ '\/I M- “'O*d,( 3\/\/'4014
Ans: Constructive Interference: _! AL ol
If the two Ilght waves meat lt @ poirt in SLch a \ua-y t1 1t ht,y re| niorce each other and
bright ﬁ-rge is §eer or, {helscreen. ""hr: type et Interference is called constructive
interferssice. | | s \
For conitrigtive, |rterferencn sath difference is As=n
., [est uctive! interfhrence:
RN ¢ thc-tight waves cancel each other at a point, a dark fringe is formed on screen. This

type of interference is called destructive interference.

For destructive interference path difference is As = (n + %)x
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(9)

Ans:

\(] ruﬁ

.0y

Ans:

(11)

Ans:

(12)

Ans:

What is interference of light? Write down the conditions to observe interference.
RWP-2G13

Interference of Light S
When two light waves of same frequency fiaving phase whem ceDass thivugh-a mglon
simultaneously, Superimpose, they Tjelp edchy dtfier ax some poirits and ~aiicel out each
other at some other points.\ This h ping/and caw"elmj ef7 ec'r i5.callédinterference.
Conditions: . )
Conditiors for gelectali 2 er“erence cre

@i T \The 1n1e|fe||ng hearns #yust be monochromatlc (Single wavelength).

(it The, \iniefferirg beams must be coherent (Having zero phase difference
arzeoristant phase difference).

Write the equation for bright fringes in Young’s double slit experiment. Also
explain the terms used in the formula
Equation for bright fringes in Young’s double slit experiment is

y = Distance of fringe from the centre of screen.
m = Order of fringe
A = Wavelength of the wave.
L = Distance between slit and source
d = Distance between the slits
What is fringe spacing?
Distance between any two consecutive bright or dark fringes is called fringe spacing.
Mathematically expression for fringe spacing is
A LA
"
In above equation Ay is fringe spacing, L is the distance between slit, screen d is the

distance between two slit and A is the wavelength of light.
where

1
AV oc =
yocd

Ay oc L .
Explaln for which colour of light, the fringe spacing in double slit eyPerment it ey
maximum.

We know that equation for fringe snacmg 5 T N | > A

In abOJe equatmm AY_is'fs mqe ;{Ccmc i’is_thedistance between slit, screen d is the

distanci o¢! woen | vm<I| andk 151h vvavelength of light.
whera MRER

o[ |1
1 VA B
I

Ay oc L
Thus Ay will be maximum for light of greater wavelength 2, i.e for red colour Ay will be
maximum.
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(13)

Ans:

How will you increase the fringe width in Young’s double slit experiment"

OR - [ -
On what factors, the distance between adijacent hright Ir'nge« ik yDy lnﬁ’, dt u‘nr'C slits
experiment depend? P RAARIRR Y BY/P-2017 (G-1)
] L'L YAV VD )

We know thﬁt fringe Wldth Is i ven by Ay = R

We cansacresse thie, fr n, Jewiath b\, increasing distance between slits and screen (L) or
by increasiny Wave langta cof light (1) or by decreasing the slits separation (d)
In'{he Youno’: cxperiment, one of the slits is covered with blue filter and other with

{e¢Ailer, What would be the pattern of light intensity on the screen? RWP-2013

Blue filter gives blue light and red filter gives red light. For interference the two waves
must have same frequency. As in the case one light is red and the other is blue therefore
no interference will take place. We shall observe two coloured images on the screen with
constant intensity.

9.6 NEWTON’S RINGS

(15)
Ans:

(16)

AnNs:

(A7)

Why the centre of Newton’s rings is dark?
At the point of the contact of the lens and the glass plate, the thickness of the film is
effective zero but due to reflection at the lower surface of air film from the denser

medium an additional path difference %is introduced. Consequently, the centre of

Newton’s rings is dark.
In Newton’s ring, why are the fringes circular?

LHR-2017 (G-1)
Concentric Circular bright and dark fringes obtained due to the
air film of irregular thickness is enclosed between a plano
convex lens and a glass plate

Fig. (b) A pattern of Newton’s
rings due to interference of

Why central spot of Newton’s rings is dark? monochromatic light. . -
FSD 2014, GRW-2019 (G- |) BWE- 2017 (G- =0 0
OR ~[1& )}
The central spot is dark in Newton’s Rings) whv? — .;'_. AN ( F~\ . ‘312)"
- ! QR | 1 | .
The center of Newton’s r’ ngs HT uar ‘( ajtt’ OLC h *h;. t1 cl« ntss of alr film is effectively
zero at cmte r Explain VoL S DGK-2018 (G-11)

At the [ising of vongact of fhu uen; }}\ 'rm glass plate the thickness of the film is effectively
zero hut! due o' reﬂec.non at the-fower surface of air film from denser medium, an additional

'-.::"hql*f Jifigveiice of E is introduced. Consequently, the center of Newton rings is dark due to

destructive interference
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9.7 MICHELSON’S INTERFEROMETER

(18) Who measured the length of a standard meter? How much wavelen ur-are there i
a meter? [

Ans: Michelson measured the length of standera, meter-in ter.‘.’s of tive \na\,"mnﬂ. i red
Cadmium light and showed that.ihe.swancard’ metzi Was =qusv1lent t01,553,163.5
Wavelength of this light.

(19) What isivlichelssiTinterieromeiar? |\~

Ans: It is antinsirumerit that calt el uzes i measure distance with extremely high precision.
Albert A. Michilsor,_cevised this instrument in 1881 using the idea of interference of
|:i".jl‘,1t raye, ey precise length measurement can be made with interferometer (100 nm or
1) "mm)

Equation for interferometer L = m%

(20) What is the contribution of Michelson to measure the length of standard meter
using interferometer? BWP-2017 (G-I)
Ans: Michelson used an instrument that can be used to measure distance with extremely high
precision this instrument is known as Michelson’s interferometer.
Michelson measured the length of the standard meter in terms of wavelength of red cadmium
light and proved that 1standard meter = 1553163.5 wavelength of this light.

9.8 DIFFRACTION OF LIGHT

(21) What is the condition for diffraction?

Ans:  This Phenomenon takes place only when the wavelength of light is comparable with the
size of obstacle or aperture of the slit. The diffraction of light occurs in effect, due to the
interference between rays coming from different parts of the same wavefront.

(22) What is the diffraction of light? GRW 2012, 2018, SWL-2016

Ans: The property of bending of light around obstacles and spreading of light waves into the
geometrical shadow of an obstacle is called diffraction.

Condition for diffraction:
Wavelength of light is comparable with the size of obstacle or aperture of the slit.

(23) What is physical difference between interference fringes and diffraction fringes?

Ans: :

Interference Fringes ,
(1) Interference fringes are equal in size | (i) Diffractien ‘rrmqef vriae near dlffrar%'rrg -object

“ang’become rralt s Unr‘ rove dW&y from it.

(ii) Points of mirin; um intensity are '/ (s}, Faints) o.. .mmum intensity are not perfectly
perfectly dark— | |\ 7"~ () 1} 1 N dark—""

(|||) All brignt | harns are. 31 unlform (iii) All bright bands are not of the same intensity.

nTe Q4] It
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(24)

Ans:

What is difference between interference and diffraction?
BWP-2016 (G-I), MTN-2019 (G-I), FSD 2012 $Sh 201':(’: D

Interference

-

Interference of light is defined ‘as’ a
phenomenon of super position /07 ' tvic
coherent 4ighit \waves—2i saiie amplituas
moving ir=5 inediuni at same, fime. aris iy
same directicn

aiferierence  fiinges are of the same

o argénsty,

Interference fringes are of same width.
Interference fringes are equally spaced.
The points of minimum intensity are
perfectly dark.

Interference is a result of super position of
only a few secondary wavelets from two
coherent sources.

- th="eages of a opening or obstacle placed

1mmlr CATE

siffraction  of', light. 15 deTined as the
phenamericn ofbencirg of a light around

in its path

Diffraction fringes are not of the same
intensity.

Diffraction fringes are not of same width.
Diffraction fringes are not equally spaced.
The points of minimum intensity are not
perfectly dark.

Diffraction is the result of superposition
of a very large number of secondary wave
lets coming from single source.

9.9 & 9.10 DIFFRACTOIN DUE TO NARROW SLIT & DIFFRACTION GRATING

(25)

Ans:

(26)

Ans:

What is grating element?

The distance between two adjacent slits d is called grating element. Its value is obtained by
dividing the length L of the grating by the total number of lines ruled on it.

Grating element =d =

Length of grating

No.of linesruledonit

d= =
N
_ 1
No.of lines/cm
d= lcm
N 20h
What is diffraction of light, write qratmm equation? - N

2 DGR-4016 (G-1h, DGK 2L1< + buD 2016 (G-1)
The property of bendina of I ght alound wbstatees and s spreading e£light waves into the
geomerrlgc,l shatow of’\n wstPr‘Ie\Q cé! hﬁd diffiaction.

Gratiny ejjat nn
wlﬂg m;i

. wh’fﬁ " is order of diffraction and A is the wavelength of light, d is the grating

element and 0O is the angle of diffraction.
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(27)
Ans:

28)

Ans:

Define diffraction grating and grating element. SGD-2012
A diffraction grating is a glass plate having a large number of close paraiie! equigistant
slits mechanically ruled on it = ™ |
Grating element. The distance between twc, adjacest snis- 15 cailed craticg elzmiert Its
value is obtained by dividing the length)L of tfie ¢rating by the toial huimber of-tiies ruled on it.
Lengths? grating™ L 1 o

NG, Of l¥nes riled'oniit

Grating element =d =

d:L-

N |
. 0.
10

(1R
' No.of lines/cm

A typical diffraction grating has 5000 lines per centimeter. What will be the grating
element of this diffraction grating in meters? BWP-2017 (G-11)

Length of grating
No.of linesruledonit
L = 1 _ 1 _ 1 _ Im
N’ No.of lines/cm  5000/cm  5000/10°m 500000

As we known that grating element =d =

d= =2x10"%m

9.11 DIFFRACTION OF X-RAYS BY CRYSTALS

(29)  Why Natural crystals are used for x-ray diffraction instead of diffraction grating?

Ans:  X-raysisa t%/ope of electromagnetic radiation of much shorter wavelength, typically of the
order of 10 "m. In order to observe the effects of diffraction, the grating spacing must be
of the order of the wavelength of the radiation used. However, the natural crystals (NaCl)
have spacing comparable to the wavelength of x-rays. This spacing is sufficient for the
diffraction of x-rays through natural crystals.

(30) What is Bragg’s equation? Describe its applications?

Ans: The Bragg’s equation is expressed as
2d SinB = nA
n=1,23......... is called order of bright fringes.
Applications
(i) It can be used to find the interplaner spacing ‘d’ between parallel planes of crystals.
(if) X-rays diffraction is used to find the structure of biologically molecules such as

hemoglobin. .
(31) Why diffraction grating cannot be used for X-rays diffraction? LHR-2017 (G-I ¢
OR N 4L

Why X-rays cannot be diffracted by ordinary glass grating?—, | [BGK-2013(G:%

Ans:  X-rays have smaller wavelength and high energy wiich"canzol pe diffiacica” by
diffraction grating because size of gr;:,tinq alerpini ie muchigieaterthah tic-wavelength of
x-rays which is of the order ¢f 10=1m\ »rays Ciffrectioh tan be stusly by crystal.

(32) Whatis Brayg’s law? Dorive Brasg's equaticn.| '~ ' LHR-2019 (G-1)

Ans:  When iX-ray arg-scattered from.a crystals-lattice; peaks of scattered intensity are observed
which correspphditc the Forjowing-cuiiitions:
() The angie ¢fiincitlehce= angle of scattering.

. __)ii',..T he pathierigardifference is equal to an integer number of wavelength.
J I' | b sddasing=nA| Wheren=1,2,----------- .

This equation is known as Bragg’s equation.
By using Bragg’s law we can calculate details about the crystal structure and wavelength
of x-rays incident upon the crystal.

160



