) 2

ALLEN®

Wave Optics

WAVE OPTICS

ject Topic PDF With Solution\Physics\English\ Work Wave Optics

node06\BOBA-BB\Kota\JEE MAIN\Jee Main-2021_Sub;
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In a Young's double slit experiment, the width

of the one of the slit is three times the other slit.

The amplitude of the light coming from a slit is

proportional to the slit-width. Find the ratio of

the maximum to the minimum intensity in the

interference pattern.
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An unpolarized light beam is incident on the

polarizer of a polarization experiment and the

intensity of light beam emerging from the

analyzer is measured as 100 Lumens. Now, if

the analyzer is rotated around the horizontal

axis (direction of light) by 30° in clockwise

direction, the intensity of emerging light will be

Lumens.

If the source of light used in a Young's double

slit experiment is changed from red to violet :

(1) consecutive fringe lines will come closer.

(2) the central bright fringe will become a dark
fringe.

(3) the fringes will become brighter.

(4) the intensity of minima will increase.

Two coherent light sources having intensity in

the ratio 2x produce an interference pattern.

| ]
The ratio LI"“" will be :

max min

24/2x V2x
S @ 5
J2x 2/2x
S @ 1

Consider the diffraction pattern obtained from
the sunlight incident on a pinhole of diameter
0.1pm. If the diameter of the pinhole is slightly
increased, it will affect the diffraction pattern
such thtat :

(1) its size decreases, and intensity decreases
(2) its size increases, and intensity increases

(3) its size increases, but intensity decreases

(4) its size decreases, but intensity increases

In a Young's double slit experiment two slits are
separated by 2 mm and the screen is placed one
meter away. When a light of wavelength 500
nm is used, the fringe separation will be:

(1) 0.25 mm (2) 0.50 mm

(3) 0.75 mm (4) 1 mm
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In Young's double slit arrangement, slits are
separated by a gap of 0.5 mm, and the screen is
placed at a distance of 0.5 m from them. The
distance between the first and the third bright
fringe formed when the slits are illuminated by
a monochromatic light of 5890 A is :-

(1) 1178 x 10 m (2) 1178 x 106 m

3) 1178 x 10-12m (4) 5890 x 10-" m

A galaxy is moving away from the earth at a
speed of 286 kms-1. The shift in the wavelength
of a red line at 630 nm is X X 10-10 m. The value
of x, to the nearest integer, is .
[Take the wvalue of speed o
as 3 x 108 ms-1]

In the Young's double slit experiment, the
distance between the slits varies in time as
d(t) = dy + ap sinwt ; where dy, ® and a, are
constants. The difference between the largest
fringe width and the smallest fringe width
obtained over time is given as :

light c,

n 21.D(d,) o 2).Da,
(dg —ap) (dg —ap)

3) 2D, “4) 1D
a d, +a,

In Young's double slit experiment, if the source
of light changes from orange to blue then :
(1) the central bright fringe will become a dark
fringe.
(2) the distance between consecutive fringes
will decrease.
(3) the distance between consecutive fringes
will increase.
(4) the intensity of the minima will increase.
The difference in the number of waves when
yellow light propagates through air and vacuum
columns of the same thickness is one. The
thickness of the air column is mm.
[Refractive index of air = 1.0003, wavelength of
yellow light in vacuum = 6000 A]
White light is passed through a double slit and
interference is observed on a screen 1.5 m
away. The separation between the slits is 0.3
mm. The first violet and red fringes are formed
2.0 mm and 3.5 mm away from the central
white fringes. The difference in wavelengths of
red and voilet light is ......... nm.
A source of light is placed in front of a screen.
Intensity of light on the screen is I. Two
Polaroids P; and P, are so placed in between the
source of light and screen that the intensity of
light on screen is I/2. P, should be rotated by an
angle of ........... (degrees) so that the intensity of

light on the screen becomes %
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The light waves from two coherent sources
have same intensity I; = I, = Iy. In interference
pattern the intensity of light at minima is
zero.What will be the intensity of light at
maxima ?

(D I 221 (351 @41

A fringe width of 6 mm was produced for two
slits separated by 1 mm apart. The screen is
placed 10 m away. The wavelength of light
used is 'x' nm. The value of 'x' to the nearest
integer is

16.

17.

In a Young's double slit experiment, the slits are
separated by 0.3 mm and the screen is 1.5 m
away from the plane of slits. Distance between
fourth bright fringes on both sides of central
bright is 2.4 cm. The frequency of light used
is x 10" Hz.

The width of one of the two slits in a Young's
double slit experiment is three times the other
slit. If the amplitude of the light coming from a
slit is proportional to the slit-width, the ratio of

minimum to maximum intensity in the

interference pattern is x : 4 where X is
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SOLUTION Sol. Gi N I )
1. Official Ans. by NTA (3) oL Giventhat ==X
Sol. Amplitude oc Width of slit We know,
= A, =3A 2 2
? : ) Imaxz(\/i'i'\/g) &Iminz(\/i_\/g)
LT {MJ DL L 215 2JL7L  242x
NN D TS T T T  2x+1
max min 1 2 ' +1
-~ Intensity I oc A2 2
5. Official Ans. by NTA (4)
2
o o | AFA Sol. sino= "%
Imin | Al - Az | a
) when a increases, 0 decreases,
_ [ A3A width decreases
| A, —3A, | width decreases so intensity will increases
A ) 6. Official Ans. by NTA (1)
A
=£2Alj =4:1 Sol B_7L_D_500x10-9x1
! ' d 2x107
2. Official Ans. by NTA (75)
Y [3=§><104m=2.5><10’1mm
I, Polarizer Analyzer 2
1.2 1,/2 = 100 lumens _
Sol. A b=0.25mm
7. Official Ans. by NTA (2)
Assuming initially axis of Polarizer and | go, p= AD _ 5890x 109 x0.5
° -3
Analyzer are parallel d 0.5x10
1, Polarizer  Analyzer =589 x 10 m
1,/2 1,/2 cos’ 30° Distance between first and third bright fringe is
e 2B =2x589 x 10-°m
=1178 x 10-m Ans. (2)
2 Now emerging intensity = I?()cos2 30° 8.  Official Ans. by NTA (6)
; AL
-;g \/, ) Sol. TC =V
= 3
3 =100(7J =100X§=75 v 286
g 4 A=Y = =22 563010
3 c 3x10
55' Ans. 75 =6 x 10-10
3 3. Official Ans. by NTA (1) 9.  Official Ans. by NTA (2)
£
é Sol. PB= }‘_D Sol. Fringe Width, = kTD
g d
‘_E; Bmax = dmin and Bmin = dmax
i' A >ty d =dy + ap sinmt
8 A.D ArD dmax = do + a9 and d,i, = do — a9
%; BR = > and BV = é 7\.D 0 7\.D
% - Bmin = and = Bmax =
3 Br >By d, +a, d, —a,
E Fringe pattern will shrink. B B . = AD _ AD - 22‘Dag
2 Option (1) is correct. dy-a, d,+a, dj-a,
g 4 Official Ans. by NTA (4 10.  Official Ans. by NTA (2)
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Sol. Fringe width = AD/d 13. Official Ans. by NTA (30)
I
as A decreases , fringe width also decreases Sol. I= Eocos2 )
11.  Official Ans. by NTA (2) P, P,
Sol. Thickness t = nA / \ [ \
S0, N Ayae = (0 + 1) A o \/ i \] v
x : 2
nA=Mn+1) —
air Pl P2
4 N
”air - 1 3 >
i Noa
t=nA o \/ 2 \j\\g
4
= 10 6000A =2mm .3l
3 —cos” ¢ = <
12. Official Ans. by NTA (300) 3
cos’p=—
Sol. Position of bright fri 2 y
ol. Position of bright fringe y =n 1 i NG
cos" op=— = ¢ =30
DA 2
y;of red = L =3.5mm Ans. 30
d 14. Official Ans. by NTA (4)
2
Sol. I = (I, +4/1, ) =4L
A, =3.5><10732 (\/71 \/72)
D 15. Official Ans. by NTA (600)
AD Bd
d Sol. = — A= —
Similarly A, =2x107 — b= D
b s N 6x107 %107
3x107 =7 10
Ak, = (mloa)(mj 10
1.5 A=6x10-"m =600 x 10°m
=3 x 107 =300 nm A =600 nm
16. Official Ans. by NTA (5) g
Ans. 300.0 SHA S
Sol. 8B =2.4cm; o - 2.4 cm z
_8xlSxe 5 4x10? 3
0.3x107 xf :
f=5x10"Hz 3
17. Official Ans. by NTA (1) ;
Sol. Given amplitude o slit width i
3

Also intensity oc (Amplitude)2 oc (Slit width)2

2
I =GJ =9=1, =9I,

L
L
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