Chapter

a similar disturbance (i.e., having the

Wavefront:
A surface passing through all the points undergoing

same phase) at a given instant is called a wave front.

Spherical wave front:
When the disturbance is propagated out in all directions from a point source, the
wavefronts in this case are spherical.

Plane wave front:
A small part of spherical or cylindrical wave front at very large distance from source of light

Rays:
lled rays. It represent the

Radial lines leaving the point source in all directions are ca

direction of propagation of light.

Wavelength:
The distance between two consecutive wavefronts is called wavelength.

Huygen’s Principle:
o Huygen’s principle is that all the points on a primary wave front can be considered as the
source for the production of secondary wavelets. .
lope to all of them.

Position of new wave front of all secondary wavelets is tangent enve

[ ]
There is an infinite number of wave fronts possible.

[

Interference:

o When two or more waves overlap each other ther¢ is a resultant wave. This phenomenon is
called interference.

Conditions for interference of light:

(1) Monochromatic (Having single wave length)

(2) Coherence (Having constant phase difference)

Constructive Interference: '
When two waves, traveling in the same medium overlap and the amplitude of the resultant
al waves, it is called constructive interference.

[ ]
wave is greater than either of individu

Destructive Interference: .
In case of destructive interference, the amplitude of the resulting wave is less than either of

“the individual waves.

Young’s Double Slit Experiment:

In Young’s double slit experiment.
For bright fringe, path difference is d Sinf = mA

®
i.
ii. For dark fringe, 4sing = ( ,,,+l) ]
. 2
jii. The distance between two adjacent bright or dark fringes.
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Newton's Rings: -
I 'S ring °1 Tinoe . .
. Tg:[‘\:‘;rl‘l z ?g;\s'eir‘;e;;rxg‘; tf?a?ggtlsq 820;111;:;1‘ due to interference in a thin air film enclosed
Apparatus for Newton’s Ring:
1) Extended source of monochromatic light
(2) Semi silvered glass plate (beam splitter)
(3) Plano convex lens of large focal length
~ (4) Flat glass plate
(5) Microscope
Interference In Different Types Of The Films:
Thin film of refracting medium having thickness com
rays e.g.
(1) Oil film on water
(2) Soap film
(3) Airfilm
Michelson’s Interferometer:
o  Michelson’s interferometer is an instrument that is ca
extremely high precision.
o  Ifmirror is moved through distance L , then m fringes pass before eye.
L=mA/2

parable to the wavelength of light

pable of measuring distance with

Diffraction:
*  Bending of light around obstacles is due to diffraction of light.
o Foradiffraction gratings.
nth order maxima: dsinf =ni
X-rays Diffraction: '
* Diffraction of X-rays by crystals using Bragg’s equation -
2dsin @ = nA where n is the order of reflection
Polarization: :
*  Polarization of light proves that light consists of transverse electromagnetic waves.
Diffraction Grating:
Diffraction grating is a multi-slit arrangement of parallel and equally spaced slits.
*  Distance between two slits is called grating element. X
d=1I/N
where ‘N’ is the number of lines in one unit length.
Grating equation is given as
dsin 0 = m)
where ‘m’ is called the order of diffraction pattern
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Topic 9.1

TOPICAL MULTIPLE CHOICE QUESTIONS

(1) The wave nature of | Wavefronts
() Newton of light was proposed by

@) g) Maxwel] g;i;mle
clee « . uygen
@) l;gl(_)tg'“gnctlc wave nature of light was proposed by

3) (¢) Einstein | *Ed) m?;;i”

‘ (S,:;l::l(l::(c}ﬁ;::?\t:\g‘ large spherical wavefronts a.pprf).\'imatcly.

() plane waveft ot (b) cylmc.incal \V{ch:.ﬁont

4) Such a surf: R . (d) sphcrlcal wavcﬁmfl N
(a) crest ace on which all the points have the same phase of vibration is called

(b) trough

(©) .\\’avcleng(h (dywavefront

) A line normal to the wavefront, showing the direction of propagation of light is called

«(b)vray of light

(a) beam of light
(d) none of these

(¢) bothaand b
(6) To convert spherical wavefronts into plane wavefronts
(a) a concave lens is placed in front of source
(b) a convex lens is placed in front of source
{¢)'source is placed at the principle focus of conv
(d) all of these
(7) Which one of the following properti¢

ex lens
s of light does not change with the nature of medium
(a) velocity (b) wavelength
(¢) amplitude ~(d) frequency
8) Blue colour of the sky is due to
(a) dispersion »(!))ascuttcring
(¢) interference (d) polarization
d for the first time in

Young's experiment performe proved wave nature

)
of light
(a) 1981 by 1801
(¢) 1765 (d) 1678

of light is conformed by phenomena
(b) Interference
«(dnAll of these

(10) Wave nature
(2) Polarization

(c) Diffraction

Light reaches the carth in the form of
(a) spherical wavefront (b plane wavefront
(c) both A and B (d) none of these

A source of light “S” is shown in the figure. What is true?

(a) spherical wavefront are present near source

(b) plane wavefront will be formed at large distance from source
(c) rays are parallel only in case of plane wavefronts

(dyall of these

(1)

(12)
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Huygen’s Principle

‘oen’ inciple enables i
13) Huygen’s princip us to determine t
( (a) frequency and wavelength of new wavefrong &ﬁape and location of :
(¢c) amplitude and location of new wavefront (d) shape and size o?‘lrllgwn\ijlv\:fzrigﬁtﬁom

According to Huygen’s princi .
(14) coiifEe of p Ple, every point of a wavefront may be considered as a

(a) primary wavelets
(¢) source wavelets

Physical Optics

Eg;?econdary wavelets
. T none of these
(15) Accordl:lg to lHu) g¢n s principle, the new wavefront at time t + At is a
?3 fzrclal::nftmevrf\g{)g tg ta ! Sﬁcoqdary wavelets (bﬂ/t;ngent envelope to all secondary wavelets
b E diff p€ 10 all primary wavelets (d) secant envelope to all primary wavelets
(16)  The phase difference between two successive wave front of light is '

/4
@ > | 1%
M"r | (d) zero

(17) The electromagnetic wave theory was proposed by
(a) Hertz ' b Maxwell
(¢) E1n§leln (d) Huygen : v
(18) The dlstaqcc traveled by the light between primary wavefront to a secondary
wavefront is given by A )

(a) —
iy b)Y cAt
At A
() = (@) =
C t
(199  Wavelet of light moves in
(a) Backward direction ~{b’ﬂ70rward direction
(c) All directions (d) Any direction

Interference of Light Waves

(20) The sources are said to be coherent if they have

(a) constant phase difference (b) very less distance apart
(¢) monochromatic )botha& ¢
-(21)  Can two head light of a car produce interference
(a) yes (b) no
(c) partially produce (~el)’EOth a&c ,

(22) Two lamps of same colour are place close to each other. The light coming from both
the lamps reach a screen where no interference pattern is observed. Why is it so?

Lamp-1

No Interference
> I ’ is observed

Lamp-2

(a) beams of light are not monochromatic
(b) beams of light does not have same frequency

(¢) beams does not have same speed
(beams are not coherent means a constant phase difference
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(23) To observe the phenomenon of interference
(b)light must be coherent

(a) light should be monochromatic
(@) all of these

(c) the sources should close to each other
If two light waves are not coherent then which of the phenomenon cannot be take place

(24)
(a) diffraction b interference
(d) all of these

(c¢) polarization
The two different flashlights will not produce an interference pattern, because

(a)Tight beams are not coming from the coherent sources

(b) l.ight beams are coming from the coherent sources
(¢) light beams are not coming from the transmitted light sources

(d) light beams are coming from the transmitted light sources '

If the waves interfere constructively then the amplitude of the resultant wave will be

Nz greater then either of individual wave  (b) Less then either of individual wave
(d) none of these

(c) equal to either of individual wave
(27) A screen is illuminated by white light coming from the two sources. One cant

(25)

(26)

observe interference because

(a) beams are not monochromatic _
(b) as sources are different phase difference changes

(c) beams are coherent

Ldﬁ iboth A and B
Young’s Double Slit Experiment

In Young’s double slit experiment, the distance between two adjacent bright or dark

(28)
fringes
(a) < (b) £
LA L
(c) £ ) LA
A d
(29)  The process which was/were taking place in YDSE is/are
(a) interference (b) diffraction
~@0th A and B (d) none of these
(30) In Young’s double slit experiment, fringe spacing will be maximum if we use
(a) yellow light (b) red light
(c) green light (d) blue light
(31) Maxima is termed as
(&) bright fringe (b) monochromatic light
(¢) white light (d) dark fringe
(32) What happen to the fringe spacing, when the experiment is performed in water
instead of air P
(a) enlarge (b) shrink
(c) disappear (d) no effect
33) The condition for the constructive interference of two coherent beams is obtained,

the path difference will be
(a) integral multiple of 4 ﬂﬁintegral multiple of A
2

(c) even integral multiple of A (d) odd integral multiple of g
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A YDSE arrangement is showp in the figure

34) in whi
( a cellophane paper. What happens ¢ the int‘cw“-ch one of the slits jg covered with
ns , A
screen? Ity of dark & bright fringes on
Cellophanc :
Paper
—_— Screen

(a) intensity of both decreases

((:)r\nlcnsily of both increases )
brighter becomes less bright but dark becomes less dark

(d) all of these » TS5 dar

7 ’ . ) .
(35)  In Young’s double slit experiment, the condition for bright fringe is e pressed as

: 1
(il) (151[19:(”1—;)& (b) dSil]():(np}-%)/l

(€) 2dsm @ =mA , @ (‘dﬁlsin 2 =%

(36) Two interfering beams have intensities as 91 and 4]. What will be the ratio at
corresponding intensities of constructive and destructive interference? o
(a) 3:2 (b) 5:1
(c) 25:1 %djll:2

(37)  In Young’s double slit experiment, if the distance between the slits and screen is halved
and the distance between the slits i« doubled then the fringe spacing is

(a) half (b) double
(c) four times (done fourth
(38)  Inyoung’s deuble slit experiment if blue light is used instead of red light then fringe
spacing.
(a) increases b decreases

Ec) remain same (d) none of these

interference in Thin Films

(39} The speed of light in vacuum depeads upon the
(biywavelength

(a) frequency
(¢) nature of the medium {7 honc of these

(40)  The colours appears in the thin film$ is duc to the |
@) interference (h) dlsg)er§1011
(¢) polarization {d) scattering

(41)  The sky during sunset seems red due to . |
) scattering (b) dispersion

(¢) polarization . (d) interference
(42) In interference of thin films the path difference depends upon the

UaTangle of incidence (b) angle of reﬂecti.on
(¢) angle of deviation (d) angle of refraction

(43) Whenever light changes its medium the quantity remains same is
(a) speed (b) wavelength

wrequency (d) all of these
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ite li oh the prism, the light
Tenes ¢ « white light p.lssul thoug
(“) "‘ hl'nu:r-fih( " (h) deviate
i d) mterlere
(c) pnl'll‘i/cd - (d) mte IL L
J \n oil film ~|nc.|(lmu over a wet footpath shows colour dut to
. “') dispersion ol light waves (b Ditlraction of light waves
@y interference vl “light waves (d) polarization
(46)  Whenaray of light enters from rare medium to denser medium its wavelength
(a1) INCICUSUS ydecreases
(¢) remain same (d) none
Newton's Ring '
as sho\vn in thefigure. If the

(47) A Plano-convex lens is placed on the glass slab the way
light is transmitted at point of contact “l’“ Then what is tru’

BENREE
\O/J

L
(a1) centre becomes bright (b) no phase change-oceurs
i both A and B

(¢) centre remains dark
In Newton's Ring, at the point of contact of the lens and the glass plate, the

(48)
thickness of the film is
(a) very large (b) very thin
9 almost zero (d) continually changes
(49)  Newton’s rings are formed due to
() DilTraction ‘mucrlbrcncv
(¢) Polarization (d) Dispersion
(30)  The path difference \mt.m\ the phase change of
(a) V0" (h) 60"
T80 (d) 43
(51)  In the figure ul Q.47 if light is reflected back at point of contact then centre becomes
(gycturk (h) bright
(d) no interierence is observed

(¢) may be bright or dark

Michelson Interferometer

Vichelson measured the length of standard meter in terms of way clength of

(52)  Michels asur
(a) sodium lighn o) red cadmium Light
(¢) platinum light (d)cestum light -
(53)  Which instrument is used to view the fringes in Michelson interferometes
(a) cnmpnund mlcrmcnpu (b) interferometer
(¢) spectrometer mk"h“‘““l’“
(54)  Michelson’s formula for the displacement |
"

Tﬁ/.:m—j— : (h) 21
(¢) 1=2ms () 2/  2m
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55)

(56)

(7)

(59)

onic. 9.8&9.9:

(60)

(61)

(62)

(63)

(64)

Physical Optics

. > \
Michelson’s interferometer can also be ugeq to find th
! s o

“vavelength of light
(©) velocity of light
Michelson’s interferometer was devised in
(a) ! 64

1881

(b) frequency of light
(d) velocity of sound

(b) 1687
(d) 1786

In a Michelson interferometer by movine the mirr. ;
s e mirror through a distance of =, the
4

path difference changes by

/ ;
@7 ) -
=
(C). “ . (d) ZCTo
Michelson shows that the standard meter was cquivalent to of

(a) 15553163.5 1515
- - -‘--

(¢) 1653163.5 : 553163 3

Mlchclmm S l.ntcrfcrumctcr ts an instrument that can be used to measure

(a) distance with extremely low precision by distance with extremely high precision

(¢)bothaand b (d) none

wavelength of red cadmium light
(b) 16333
31

Diffraction of Light & Diffraction Due to Narrow Slit
A sphere is placed in front of the light source as shown in the figure. The light then
falls on a sereen. The centre of sereen is bright due to

s
/ 4 \‘\\

/ /
) // NS (

————)

—

Source

Sphere
~—

Shadow
(b) dispersion

%e!‘ﬂiil])uclinn
T wave

(d) none ol these

(a) interference

(¢) scattering

Diffraction is a characteristics of
(a) particle

(¢) bothaand b

We can't see through the corners yet can hear. This is due to -
(b) smaller wavelength of light

(Dl of these
Wrwae

(d) polarization
prominent when the wavelength of

(a) greater wavelength ol sound
(¢) diflraction of sound
Diffraction is a property of
(a) interference

(¢) reflection

In diffraction the phenomenon is found to be

light is large as compared with the _ '
(b) size ol'the shit

\(»*I')/i;|101'llll'L‘ ol the slit

(¢) number of the slits

(d) all of these
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{65) In diffraction pattern duc to narrow slits the cquation for :hc first minimum is
i dsin0="2
(a) ‘:San =4 B sin0 = 2
4 L d . ()«-3')-/1
{c) dsin@ == (d) 7 sne=
5 2 :
{(66) When the light passes through the pinhole opening, then the spreading of light ;,
due to ;
{a) interference (,l.,«)mllmcl.lon
(¢} polarization (d) scattering
{67)  Which of the following waves can be diffracted
{b) light waves

Mﬁater waves
Diffraction Gratinq

(68)

(69)
(70)

(71)

(72)

(73)

(74)

(75)

g | @ =

(a) sound waves
el of these

lits light into several heamy

The optical instrument with a regular pattern, which sp
is called
(b) pinhole camera

{@)3slit
(c) grating (d) grating element
The distance between two adjacent lines or slits is-callcd
(a) slit (byprating
(c) grating element (d) narrow slit
A typical diffraction grating has about _
' $y700 to 5000 lines per centimeter

(a) 400 to 5000 lines per meter y _ nt
(¢) 400 to 5000 lines per cubic meter (d) 400 to 5000 lines per millimeter
The relatién of grating element can be expressed as
(a) d = lengthof grating element

distance betweenthe slits

M/ _ lengthof grating element
number of lines rules onit
(©) d = number of lines ruled on it
lengthof grating elenent
(d) d = (lengthof grating element)x (number of lines ruled onit)
On a compact disc the width of each fine ruling is about
(a) 0.5mm (b) 0.5cm
Spum (d) 0.5dm
When 0 = 0, along the direction of normal to the grating, the path difference
between the rays coming out from the slits of grating will be
(b) maximum

(a) minimum :
Zero (d) none of these

Loy
If a diffraction grating has 1000 lines per mm. Its grating element will be

(a) 1107 em (b) 1x107 cm

- I'XIO_Smm S 1x107 em
3 d/llffractmn grating the path difference for constructive interference should be
= ' A
@ 3 "
A
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( A diffraction grating used to make a gj ffraction ysical Optics

76) : :
d light. The distance betwe pattern .
re P the £ed spots wijg e 07 YelloW light and then for

a) less than
. greater than—— "t for vellow light

(c) disappear :

N To get more orders of spectra using a diffracti) no Ch%}nge
ecrease Op grating, the Wavelength sh

(¢) remain same Increase gth should b
(78) To get orders of spectra using 4 diffraction( d) none of these)

Gi= sind gratmg3 We can use the relation

. (b) =50
iy sin _E A
© af p= dsin0

lopic 0.1 ;

Diffraction of X
. -rays by Crystals
79y X-zays is a type of electromagnetic radiati m rter w
. (M g adiation of much shorter avelength of the order of

0'%m

e b) 10-1°

(¢} 10°°m Ed; ]0_,2nm1
(80) Bragg’s equation is expressed as

o 0 2algn o
{a) 5 Sin & =ni (b) d Sin 6 = n\
(x4 Sin 4 =n) (d) 2dSin g = 2

2

(81) The study of atomic structure of crystals by X-rays was initiated in
@y1914 (b) 1901
(c) 1811 (d) 1931

(82) Diffraction of x-rays by crystal shows that
(a) the intensity of light is high j x-ray has shorter wavelength
(c) x-rays has greater frequency (d) bothb& ¢

(83) X-rays are very useful in determine the structure of
(a) hemoglobin (b) double helix structure of DNA

eyPotha & b (d) pulse rate
(84)  Which colour suffers the maximum deviation in prism

(a) yellow £bYblue

(¢) orange (d) green
85) Diffraction effects were discovered in '(1{1 -

(a) 1901
(d) 1810

¢) 1918
m
Polarization

86)  The phenomenon of polarization is done by '
(a) selective absorption (b) refraction through crystals
(¢) scattering through particles ~(-d’)/’ all of these
87)  Polarizer are made by special substances called
(b) super conductor

@Michroic substances on
(¢) organic substances (d) none of these
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(88).. Which one of the following proves that light waves are transverse in nature
- () interlcerence (b) diffraction
&Y polarization (d) reflection
(89)  Longitudinal waves do not exhibit
(1) relraction (b) reflection
(c) dittraction (hypolarization
(90) C“'_'ﬁ“i"L' the light into onc plane of vibration is called
(a) Interlerence (h)dillraction
(¢) dispersion )y pularilulion
(91)  The plane of polarization is rotated many degrees when thickness of such crystals iy
(7) I mm (b) less than Tmm
(d) order of IA" .
“1". How its intengjg,

Jera few mm

(92)  Light passes through Polaroid-1 and its intensity becomes
varies when this light passes through Polaroid-2

oriented at ()=45° l
|
()2 '\I\; I

a) - -
i 2
= I Polaroida
(c) 4 () g 3 AT )
(93)  The organic substance which show optical rotation when they are in solution
() tartaric acid (b) sugar
(¢) alcohol (hBotha & b
(24)  Light glarc can be reduce by using
Ly polaroid (b) un-polarized glass
(¢)botha&b (d) analyzer
(95):  Glare produces when light reflects from water snow and rough road surfaces when
their angle of incidence is
(a) small \(Jfﬁurgc
(¢) very large (d) none ol these
(96)  Light reflected from smooth surface of water is partially polarized
(;r’)/;\m'pcmliculilr to the surface (b) parallel to the surlace
(c) along the surface ' (d) in opposite direction te the surface
97) The frequency of cxceitation when a Polareid is given a complete rotation. Placed in
front of planc polarized light rotated with a frequency “f is
(a) 7 uby 2f
(¢) 4/ W) -
' 2
)8)  Commercially polarizing material is called
) polaroid

(a) glass
(¢) analyzer

1) A Polaroid glass
(a) increases glare
(¢) no glare

< (dy prism

of hight produced at a road surface.
W) decrgases glare
(d) very yterise glare
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MULTIPLE CHOICE QUESTIONS
(From Past Papers 2012-2017)

(Federal Board)
(1) -~ In case of X-ray diffraction by crystal the wavelength can be found by using the
equation (FDR 2012)
- (a)dsin@ =n)\ Lw)/2’d sinf=n\,
(¢) 2dcosO=n); (d) d cos 6 = nAi '
(2) In a diffraction grating, distance between the two adjacent slits in called ,
‘(/ ' (FDR 2013)
) Grating element (b) Normal to grating
(c) Fringes (d) Diffraction |
3) To determine the inter planer space, equation used is : (FDR 2013)
(a) d sinB = n\ (by 2d sinO = nA
(09 52‘“9 = n\ (d) sin0 = n).
1) Colors secn on oily water surface are due to the (FDR 2014)
~(4) interference of light (b) Diffraction of light
(¢) Polarization (d) Refraction of light
) The technique used to study the structure of hemoglobin is _ (FDR 2014)
(g.)’ﬁ-rays diffraction (b) Newton’s rings
(c¢) Polarization (d) Interface
) of light proves that light consists of transverse electromagnetic waves
(FDR 2015)
(a) interference ’ (b) diffraction
(e)/;z)larization (d) dispersion
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9.1.
Ans:

9.2.

Ans:

9.3.
Ans:

9.4.

Ans:

9.6.
Ans:

9.7.

Ans:

SHORT QUESTIONSZSlN

(From Textbook Exercise) -

Under what conditions two or more sources of light behave a8 cthrent sources? -
Two or more sources are said (o be coherent il light coming {rom these sources have
same [requency and have constant phase difference. _—
How is the distance between interface fringes affected by the separation between th,
slits of Young's experiment? Can fringes disappear?
We know that [ringe width is given by

I . .

o

—~

W
Where =d™ separation between slits. l'hcrcl'm'cf\)""'d [his relation shows ,that if

vinee width decreases. [ separation between

Sc.pamli“” between the slits increases then |
slits s very Targe then the fringes may disappear
Can visible light produce interference fringes
Yes. visible light can produce interference,

[ white Jight s used for interference then we ¢

the sereen. But the pattern will not be well deline
In the Young's experiment, onc of the dlits is covered with bluc filter and other with

red filter. What would be the pattern of light infensity on the S(.I'C-Cﬂ-
Blue filter gives blue light and red filter gives red light. For interference the two waves
e i the case one Heht is red and the other is blue therefore

W e shall obsery e two Coloured images on the screen with

2 Ixplain.
1 see colours on both _\'idg/ol'ccmral maxima on

d due to overlapping ol colours.

must have same frequency.
no mterlerence will tke place.
constant intensity.

[-xplain whether the Young’s experiment is
or diffraction cffects of light.

Young s experiment is an experiment lor
dittracts while pass through the shits. But mterlerence

an cxperiment for studying interference

study the interlerence ol heht although light
phenomenon is more

also
prominent then difTraction phenomenon.
! /””"'/ Z| practon ¢
S = _::,_.» = ) i
e g} = _ .
, //,,/>K\\ . :‘,‘,- e Gnee ?
A = L
| I = -L Cilfraction Z
| ———E 7

An oil film spreading over a wet footpath shows colours. Explain how doces it happen?

I white lightis incident ona filme ofirregular thickness at all possible angles. we should
consider the interference pattern due to cach spectral colour separated. 1t is quite possible
that at a certain place on the film. Its thickness and the angle of ineidence of lightar
such that the condition ¢f destructive intertference of one Culzyur s hci-n(é ;;uisﬁcd,bllcncc

that pattern of the 11 il she ' - ' :

at patteri 'nl l'hu ll].m will shew the remamme constituent colour ol the white [1eht due

lo constructive mterlerence. -

Could vou obtain Newton's ri i

e s et yhtain .\u-\mn s rings with transmitted light? 1f ves, would the patter? he
ent from the obtained with reflected lioht? | \

We can obtain N -
am Ney | : . ) , .
from that ob Ll\ln'n's rme v ith transmitted lTight but the pattern will be evactly UPP"‘“L
/ « 3 dne L N . - : AXS A -
ned with reflected Tight, In case of reflected lioht the central spot appedr

dark and in the case of : .
i the case vl ransmitted light centrai spot annear w hin
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V=
/":;'hi—tc light spectrum obtaingq With a digr »
1 rt\Lthl] gru"

9.8

AnS:

9.9.
Ans:

9.10.
Ans:

0.11.
Ans:

Qs

Int . X
; coincides with the
. wave length 1 the o . .
a wave A . urth ¢, der imue ng, the third .
the ratio 0 clengths, MRE of a seconq g order image of
o sin () = 34 avelengt)y, Caleulate

For lirst wavelength
 second cave fength o/ sing) = 45,

lFo
As the two orders cotncides therefore

3)'] = 4/v-‘_|

Aot
PR

Thus ratio is

= 4:3
How would you ma‘mi'gc;t.o get more orders of spectra using a (i .
we know that for diffraction grating. & a diffraction grating?

dsinf) = msi
d'sind

e ===
/.

Where 'm’ is order of diffraction.

This shows that order of spectra can.be i increasi i
0 ] ; P n-be increased by mncreasing the valued d (grating element)
Asd = — , Therefore, d can be-im

N : Ejdcercais‘_mg:nﬁ:ﬂxr of-lines (N) on the grating. ‘

2y Using the light of shorter wavefength. . . B
Why the Polaroid sunglasses arc better than ordinary SuRgInsses”

Polaroid sunglasses are better then ordinary sun glasses hecause they reduce the elare of liaht
through reflected from water glass. snow and rough road is partially polarized and Dl{\th(.‘S ‘_—’l';rc_

therefore the glare is reduced by the polaroid.
How would vou distinguish between unpolarized and plan polarized lights?

Ordinary light (unpolarized licht) has a number of planes ol vibrations on the other hand in
pnl;lri/c-d Hieht, vibration are confined inone plane only. The unpolarized and polarized-light can he

Jistineuished by using a polarized light, the Tight would be stopped at some particular erientation
\ Initial light was '
non-polarized

N~ befora i.e. first
o~

polaroid while

- atter first
' - polaroid light is
D plane polarized.

May or may rot be
polarized befcre the
polaroid

Non-polarized

(i) -
4 . T
e '\90"
ﬂ:—_'——-_> Y Nolight(light was polarized)
AR —————— dim light (light was non-polanzed) -

s
F—~
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Physical optle
N

Chapter— S
/_—
fraction of Iighl.(lm
)

129) Sk
&7 etch out three di
Ans: wree differences between interference and dif

FIFRACTION

DIFFERENCE B/W INTERFERENCE AND DI
| DIFFRACTION

\ ~ S g o 7 -
- INTERFERENCE
L, ceriere N . 5 ' 2 H
! intcraq-ncL { is  the result  of tion is the result of interactiq,
; ion of waves : . s (rom diffe

- : aves coming  (rom ning from drierent p;
____tWo wavefronts. § Pt

|. Diflrac
of waves €Ol
ol sam¢ wavelront. |

2. Diffraction maxima are not of same

brightness.

width and B
minima are not pcrt'céli);'

v 20 S —_—
» 2. Interference m e
C widtl nee maxima are of same
o 1and brightness.
'3, Interference. minima are_ perfectly Wi~
; dm.kt"““CL minima are perfeetly | 3. Diflraction
30y 3 '
20 Slate Huy — T e T
graphicai‘ glt;ns s principle. Also distinguish between a wave-front and a waveleg |y,
Ans: .Hllygen's sketch, (Graph paper is not required) . (FDR 2017)
the 1 principle enables us 0 determine the shap¢ and location ot
ne new Ve N . .
= w wavefront at a later time t+At. ple consists of two
narts:
Sverv . . .
: er)l point of a wavefront ma
wave - : et
‘o‘ :€1§ which spread out in forward directior
:i]eeL of propagation of the wave.
The new positi e . -
fon (;L};\ position of the wavelront after a certain inte
foun / - : -
nd bv constructing a surface touches all the seconc

S
- SHORT/QUESTIONS
2012-2017)

g (From past papers

(Federal Board)
t footpath shows colours. fixp!

This princi

¢ of sccondary

y be considered as a soure
ed cqual to the

1 with a spe

pval of time can be
Jary wavelets.

ain how it happens.

LI

(1} An oil film spreading over a we
.\ 1 ¢ 7 PR LD . (FI)R 20]
{2} \;}} Newton's #ings” at the point of contact of the lens and the glass plate, the spotis da i)

]y? plal te. Lhe ¢ S dark.
{3)  What are the coherent sources of light” Eg:;:: ;012)
.d . . - . 0
(4) In a doublf: slit experiment the sccond order maximum ocecurs at 0=0.25 'l]’}‘:)
. m\'elcngth is 650 nm. Determine the slit separation. | (Fbll '2 :
{5) y are natum.l cry:stal used for X-ray diffraction instead of diffraction grating? ‘ i
(6) State Huygens’s principle. Also draw ligure o grating? (FDR 2119
(7) An oil fi ing over S
l nl]m Spreadml_ over 3 et f()()(p,'n,\ cshow zolors 3ri .ﬂ‘ SOOI (FDR 20'5)
offen’ slors. Briefly describe how it does
(8)  How is the distance between the interference fringes affc (FORVY
¢ fringes affected by the separation between

the slits of Young’
) g’s arrangement? Can i y -
(9)  Inthe Young’s sli ? Can interference fringes dis: ‘
\ ; 2’s slit arrang - . ges disappear? 2016
gement, one of the slits is covered with blue filter and f’F DR~,| rj
> ‘ other with ¢

filter. What would be th
| ’ e pattern of light intensity
i) ekt Gthose intensity on the screen? Fxplai ]
ifferences between interference and diffra‘cti‘rfr[:lalf{]l.' I :;ll;:: ig:gj
ol hight.

(11)  Slate Huygens’s pri
ygens's principle. Al 2
graphical sk . Also distinguish betwe .
sketch. (Graph paper is not required) etween a wave-front and 2 wavelet bY
(FDR2017)
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