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i I - i forward direction with a_ speed ||
E | equal o the speed of prapagation
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In 1801 . Thomas Young a
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ﬂ1 separation  between the beams BC ond
| EF will be very small and the y y
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same medium and produce interterence
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3 mirror  while the Other part 1S transmited

honzonjaug through the qlass pPlare G,
towards mirr oI Ma . These two___ ports move

|
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E at ___righi angles — to  eocch  other . The reflec. ||
% ted  portion of beam  labelled as 1 ; l'jn _____ : |
the figure rravels a__ distance Lix t0 __ _mirror
M, .  which reflects the bheom  back  towar. |f
llds  G,. The  half  silvered  plate G, portialy |}
?;.-r thia porfion that finolly __arrives
obServers eye . The other transmi._ ||
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il are
9.4 Wb en  these  roys  reach the  wave

“z
| NN T tay 5  would  have a  path

% » Fferenc L T e T -..:.-__.,_él._,_Thusﬁ__ when

these _two  tays  reach ot poin} P___on ||
the  Screen ,  they - will  interfere  destructively ||

ﬁjmlary each  pair 2 and 6,3 and 7.4

ﬂazzd 8 differ —_in  path by A and :
|| they  will  also inferfere destructively .
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1 A diffraction %@mg __con.
| sists of o glass plate _on  which  very
aqyidi,sma} parallel lines are drawn 'bg
of o  fine dlam%@sl point . The lines
1lact as aaagn.@ through which the

light carmaf % while the spacings

between  the _.cfies’ on-‘ithe glass plate
&

act as _ through which light can

pass . ~  typical.  diffraction = groting  has
| _per  centimeter
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;W length L __of the qgrating by  the  {oial
1 | 1
‘| number N of  the  lines ruled  on it .||
5 Thus . grating  element.

1 .
f Length of the grating  _

NO OfF lines ruled on it

%mm
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| S of constant inter planer  spacing d
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Defination OELZATiOR o |

f process of  confining  the  beom.  of  lignt}
i one - gade . ob_ - wibcation. > i4 aea |
} ,_pol arization 0t light . .
1 Interference _and  diffraction  sho. ||

il w _ that light . has wave  nature i.e. |}

lllight  trovels  in  the  form  of wave.

| Polarization  tells  us that
\llight _wave  are  tronsverse  waves _ not

Langjiurmj‘ Waves . <S>
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ﬁ Obtained  from the unpolorized - light by |}
L;l'l removing all Waves from _ the’ beom '
Eifjﬁf_pf * those that  have one por’ric_ular
%di reciiom. Seaothis . = CoB be  done by I/_cm'ou_
|

1|5 processes . 4
K Selective obsmph’on

x . Reflection of light  from Adifferent
SNrfases o '
Retraction of light  through  crystals .
J| % 2 Scottering of  light by  gmall
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, When a  polarized  light

g luspasced through certain  LCrysialg . v "
| tney _rofate  the  plane  of  polorization. ||
 Quartz __and sodium  chlorate  Crystals
i; Qre. bep_LmJ_ MPJI-JS which _are termed |
m ___opticelly octive crystals . . '
1 A few  millimeter  thick- ||
(ness  of  guch  crystals  will  rofate  the
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'‘QUESTIONS

] Under what condltlons two or'more sources of- Ilght behave as coherent sources?

2 How is the distance between interference fringes affected by the separatlon betweer
the slits of Young's experiment? Can fringes disappear?

3 Can visible light produce in‘}terference fringes‘? E)’(plain

4 In the Young’s experlment one of the slits is covered with blue filter and other with
red filter. What would be the pattem of light intensity on‘the screen?

Please visit for more data at: www.pakcity.org
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' tek i ing interf
9.5 Explain whether the Young's experiment is an experiment for studying erence

or diffraction effects of light.

‘ in how -
9.6 An oil flm spreading over a wet footpath shows colours. Explain d0§s it

happen?

9.7 Could you obtain Newton’s rings with transmitted light? If yes, would the pattern be

different from that obtained with reflected Iight?

9.8 In the white light spectrum obtained with a diffraction grating, the th:g ng\zlgzatghe
of a wavelength coincides with the fourth order Image of a seco gth.

Calculate the ratio of the two wavelengths.
7)

9.'9:}’-1":;i;low would you manage to get more orders of spectra using a diffraction grating?

9.10 Why the polaroid sunglasses are better than ordinary sunglasses?

9.11 How would you distinguish between un-polarized and plane-polarized lights?

9.12 Fill in the blanks.

principle, each]

(i) According to ___ int on a wavefront acts as a source

of secondary . 3
(i) In Young's experiment, the e between two adjacent bright fringes for
violet light is t at for green light. | |
(iii) The distance betwegé%ght fringes in the interference pattern as
. the wavelength o sed increases.

~ (iv) A diffraction ing is used to make a diffraction pattern for yellow light and
then for r ht. The distances between the red spots will be - than
that for yellow light. | -

(v) The phenomenon of polarization of light reveals that light waves are
waves.

nd

(vi) A polaroidﬁ Is @a commercial __
(vii) A polaroidglass ___ - glare of light produced at a road surface.

———————

NUMERICAL PROBLEMS

9.1 " Light of wavelength 546 nm |s allowed to illuminate the slits ' ’ ' ‘

_ - NS of Young’s experiment. Thé
separation between the slits is 0.10 mm and the distance of the s?:reenﬁ:rom the slits
where mterfgrence eﬂfects are observed is 20 cm. At what angle the first minimum wil
fall? What will'be the linear distance on the screen between adjacent maxima? |

(Ans: 0.16°, 1.1 mm)

Please visit for more data at: www.pakcity.org
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N placed 200 cm away from the slits. The
2.40 mm fror the central bright image.

(Ans: 600 nm)

(Ans: 0.30 mm)

9.4 Ala:f;O”GOC:‘; Ot?atﬁ- light of A = 588 nm is allowed to fall on the half silvered glass
p 1, € WMichelson Interferometer. If mirror M i1s moved through 0.233 mm,

how many fringes will be observed to shift?
- (Ans: 792)

9.5/ A second order spectrum
a diffraction grating havin
light used.

Is formed at an angle of 38.0° when light falls normally on
g 5400 lines per centimetre. Determine wavelength of the

( Ans. 570 nm)

9.6 A lightis incident normally on a grating which has 2500 lines per centimetre. Compute
the wavelength of a spectral line for which th viation in second orderis 15.0°.

(Ans: 518 nm)

1 e
9.7 Sodium light (1= 589 nm) ;{w normally on a grating having 3000 lines per
Qrde

centimetre. What is the high ot the spectrum obtained with this grating?
s (Ans: 5th)
O

480 nm illuminates a diffraction grating. The second order

an angle of 30° from the central image. How many lines in a
grating have been ruled?

(Ans: 5.2 x 10° lines per cm)

3.9 X-rays of'waveiength 0.150 nm are observed to undergo a first order reflection at a
Bragg angle of 13.3° from a quartz (SiO,) crystal. What is the interplanar spacing of
the reflecting planes in the crystal? | '

(Ans: 0.326 nm)

9.10An X-ray beam of wavelength A undergoes a first order reflection from a crystal
When its angle of incidence to a crystal face is 26.5°, and an X-ray beam of
Wavelength 0.097 nm undergoes a third order reflection when its angle of incidence
o that face is 60.0°. Assuming that the two beams reflect from the same family of
~ Planes, calculate (a) the interplanar spacing of the planes and (b) the wavelength A.

[Ans:(a) 0.168 nm(b) 0.150 nm]

Q@ . QX
S paKCIty.org @
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