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When a wave is obstructed by an obstacle, the rays
bend round the corner. This phenomenon is known as
diffraction. We can explain the effect using Huygens'

principle. When a wavefront is partially obstructed,
only the wavelets from the exposed parts superpose

and the resulting waveiront has a different shape. This
allows for the bending round the edges. In case of light
waves, beautiful fringe patterns comprising maximum

and minimum intensity are formed due to diffraction.
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FRAUNHOFER DIFFRACTION BY A CIRCULAR APERTURE
The mathematical analysis shows that the first dark ring 1s formed by the light diffracted from the hole

| .22A

at an angle 0 with the axis sinbt = -
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(a) It results from superposition of secondary wavelets ongimating from various parts of single coherent

SOUTCC.,

(b) Diffraction fringes are never of equal width.
(¢) Intensity of all the bright fringes 1s not the same.
(d) Dark Innges are not perfectly dark.
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QUESWON

e

A single slit of width a is illuminated by a monochromatic light of wavelength
600 nm. The value of a for which first minimum appears at 0 = 30° on the screen
will be: . ‘ [15 April 2023 - Shift 1]
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In a single slit experiment, a parallel beam of green light of wavelength 550 nm
passes through a slit of width 0.20 mm. The transmitted light is collected on a
screen -awaz. The distance of first order minima from the central maximum

will be x x 10-5> m. The value of x is: [05 Apr. 2024 - Shift 2]
AD _ SSOX 02X | s asing = Ix2A Tame = %
AX |5 13T =
e i MRBYRHe = s50x152
S = 'S$o =S .
In© 2= %Xlo ° - _‘C‘JL-
- P
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Ans. (275)




A parallel beam of monochromatic light of wavelength 600 nm passes through

single slit of 0.4 mm wiMWrresponding to second order
minima would be _ & M [08 Apr. 2024 - Shift 1]
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In a single slit diffraction pattern, a4 light of wavelength 6000 1\ is used. The
distance between the first and third minima in the diffraction pattern is found to be
3 mm when the screen in placed 50 cm away from slits. The width of the slit

is__ <  x10*m. [29 Jan. 2024 - Shift 2]
asSimg = 2 A

}asing = p|
[#

Ans. (2)




QUESTION

Two slits ar@apart and the screen is located 1 m away from the slits. A light
of wavelength 500 nm is used. The width of each slit to obtain 10 maxima of the

double slit pattern within the central maximum of the single slit pattern
IS < x10*m [08 Apr. 2024 - Shift 2]
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QUESTION

A parallel beam of monochromatic light of wavelength 5000 - A is incident
normally on a single narrow slit of width 0.001 mm. The light is focused by convex

lens on screen, placed on its focal plane. The first minima will be formed for the
angle of diffractionof ___ (degree). [27 Jan 2024 - Shift 2]
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Ans. (30)
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QUESTION W™

A monochromatic light of wavelength 6000 A is incident on the single slit of width
0.01 mm.If the diffraction pattern is formed at the focus of the convex lens of focal

lengt the linear width of the central maximum is: [01 Feb. 2024 - Shift 1]
X e 5
= QoXlo o .
2’/;[1 _ 2X oo X0 X 0%lt
| X)10 >
ATDB.uno o

Ans. (2)
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QUESTION

The diffraction pattern of a light of wavelength 400 nm diffracting from a slit of
widt}@s focused on the focal plane of a convex lens of focal length 100 cm.—n

The width of the\lSt secondary maxima will bej 50 Jan. 2024 - Shift 1]
e g |
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Single-Slit Diffraction Equations @

NS

Screen with a
narrow slit Screen

Condition for minima:

asinf = nA
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Difference Between Interference and
Diffraction of Light
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&N
W = /
ol
[ = focal distance ol convex lens

a = width of slit

Angular width = A0 =

DIFFERENCE BETWEEN FRESNEL
AND FRAUNHOFFER DIFERACTION

Fraunhofie
The source 18 at finte | Source & screen ar
distance on one side of | effectively at infinit
obstacle and screen also at | distance from obsta
finite distance from obstacle
and on the other side.

2. | Wave front is either | Plane wave front.
| spherical or eylindrical.

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



