
PHYSICS

BOOKS - NEW JYOTHI PHYSICS (TAMIL

ENGLISH)

WAVE OPTICS

Solved Problems

1. Wavelength of light in air is . Calculate

its wavelength in water(n =4/3) and glass(n=

6000Å

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Stxiksh3Wqhe


3/2).

Watch Video Solution

2. A light of wavelength  incident on a

glass slab and undergoes refraction. Calculate

the speed, wavelength and frequency of the

refracted light (Refractive index of glass is 

)

Watch Video Solution

5800Å

3/2

https://dl.doubtnut.com/l/_Stxiksh3Wqhe
https://dl.doubtnut.com/l/_fXRZwrlUZHHs


3. A star emiting light of wavelength  is

moving towards the eart with a speed of 3600

km/sec. Determine the wavelength shift and

apparent wavelength due to Doppler e�ect.

The speed of light is 

Watch Video Solution

4500Å

3 × 108m/s

4. What speed should be galaxy move with

respect to us to the sodium line at 589.0 nm is

observed at 589.6nm?

https://dl.doubtnut.com/l/_HaSamn7B6yr0
https://dl.doubtnut.com/l/_behfh5otpRcY


Watch Video Solution

5. a. When monochromatic light is incident on

a surface separating two media, the re�ected

and refracted light both have the same

frequency as the incident frequency. Explain

why. 

b. When light travels from a rarer to a denser

medium, the speed decreases. Does the

reduction in speed imply a reduction in energy

carried by the light wave? 

c. In the wave picture of light, intensity of light

https://dl.doubtnut.com/l/_behfh5otpRcY
https://dl.doubtnut.com/l/_VaEct8bMSJjp


is determined by the square of the amplitude

of the wave. What determine the intensity of

light in the photon picture of light?

Watch Video Solution

6. In an interference pattern, the ratio of

maximum intensity to minimum intensity is

25:1. Find the ratio of the amplitudes and

intensities of the two interfering waves.

Watch Video Solution

https://dl.doubtnut.com/l/_VaEct8bMSJjp
https://dl.doubtnut.com/l/_uvbV7WqoocBB
https://dl.doubtnut.com/l/_3TddA2yfuuVy


7. Two wavelengths  and  are used in

Young's double slit expt. . What is

the value of  if 4th bright band of one

coincides with 6th bright band of the other?

Watch Video Solution

λ1 λ2

λ1 = 430nm

λ2

8. Two slits are made 1 min apart and the

screen is placed 1 m away from the slits. What

is the �rnge separation when blue green light

of wavelength 500 nm is used?

Watch Video Solution

https://dl.doubtnut.com/l/_3TddA2yfuuVy
https://dl.doubtnut.com/l/_x3oNNspjDUmW


9. What is the e�ect on the interference

fringes in a Young' double slit experiment due

to each of the following operations. 

a. the screen is moved away from the plane of

the slits. 

b. the (monolchromatic) source is replaced by

another (monochromatic) source of shorter

wavelength. 

c. the separation between the two slits is

increased. 

d. the source slit is moved closer to the double

https://dl.doubtnut.com/l/_x3oNNspjDUmW
https://dl.doubtnut.com/l/_NGXA9B55KiBv


slit plane: 

e. the width of the source slit is increased. 

f. The monochromatic source is replaced by a

source of white light? 

(in each operation, take all parameters, other

than the one speci�ed, to remain unchanged).

Watch Video Solution

10. Plane wave of  nm incident

normally on a slit of width 0.18 mm. Calculate

λ = 600

https://dl.doubtnut.com/l/_NGXA9B55KiBv
https://dl.doubtnut.com/l/_5PpzsfdFkFaR


the total angular wideth of the central

maximum.

Watch Video Solution

11. In a single slit di�raction the distance

between the �rst minima on either side of the

central maximum is 5mm. The screen is place

data distance of 75 cm from the slit and the

wavelength of light used is 546nm. Calculate

the slit width.

Watch Video Solution

https://dl.doubtnut.com/l/_5PpzsfdFkFaR
https://dl.doubtnut.com/l/_jGBRROCh7BCX


12. Assume that light of wavelength  is

coming from a star. What is the limit of

resolution of a telescope whose objective has

a diameter of 100 inch?

Watch Video Solution

6000A

13. For what distance is ray optics a good

approximation when the aperture is 3mm wide

and the wavelength is 500 nm?

Watch Video Solution

https://dl.doubtnut.com/l/_jGBRROCh7BCX
https://dl.doubtnut.com/l/_H2tUFoMzebzU
https://dl.doubtnut.com/l/_y67hbtOT0nVJ


14. Discuss the intensity of transmitted light

when a polaroid sheet is rotated between two

crossed polaroids.

Watch Video Solution

15. The angle of polarisation on a certain

crystal is . The re�ected light is

completely polarised. Find the refractive index

of the crystal andangle of refraction.

55∘C

https://dl.doubtnut.com/l/_y67hbtOT0nVJ
https://dl.doubtnut.com/l/_rzV2Tl7Z2DFw
https://dl.doubtnut.com/l/_2zlTL83xtnDh


Watch Video Solution

16. Unpolarised light is incident on a plane

glass surface. What should be the angle of

incidence so that the re�ected and refracted

rays are perpendicular to each other? (Given

n=1.5)

Watch Video Solution

17. Two polarising sheets are arranged with

their axes parallel so that the intensity of

https://dl.doubtnut.com/l/_2zlTL83xtnDh
https://dl.doubtnut.com/l/_jjCGOwKQqsAD
https://dl.doubtnut.com/l/_w6JqqjyIp49g


Solution To Exercises From Ncert Text

transmitted polarized light is maximum.

Through what angle must the sheet be

rotated so that the intensity of transmitted

light drops to of the maximum intensity?

Watch Video Solution

1

3

1. Monochromatic light of wavelength 589 nm

is incident from air on a water surface. What

are the wavelength, frequency and speed of

https://dl.doubtnut.com/l/_w6JqqjyIp49g
https://dl.doubtnut.com/l/_rY2MJHJkWtgk


refracted light? Refractive index of water is

1.33.

Watch Video Solution

2. What is the shape of the wavefront in each

of the following cases? 

a. Light diverging from a point source.

b. Light emerging out of a convex lens when a

point source is placed at its focus. 

c. The portion of the wavefront of light from a

distanct star intercepted by the Earth.

https://dl.doubtnut.com/l/_rY2MJHJkWtgk
https://dl.doubtnut.com/l/_lABB9HLHmJMH


Watch Video Solution

3. a. The refractive index is glass is 1.5. What is

the speed of light in glasss? (Speed of light

invacuum is )  

b. Is the speed of light inglass independent of

he colour of light? If not, which of the two

colours red and violet travels slower in a glass

prism?

Watch Video Solution

3.0 × 108ms− 1

https://dl.doubtnut.com/l/_lABB9HLHmJMH
https://dl.doubtnut.com/l/_iJJXGeE92RgU


4. In a Young's double slit experiment, the slits

are separated by 0.28 mm and the screen is

placed 1.4 m away. The distance between the

central bright fringe and the fourth bright

fringe is measured to be 1.2 cm. Determine the

wavelength of light used in the experiment.

Watch Video Solution

5. In Young's double slit experiment using

monochromatic light of wavelength , theλ

https://dl.doubtnut.com/l/_VHHjRuAvYTzS
https://dl.doubtnut.com/l/_u7Rkg3Bj5h4N


intensity of light at a point on the screen

where path di�erence is  is K units. What is

the intensity of light at a point where path

di�erence is ?

Watch Video Solution

λ

λ

3

6. A beam of light consisting of two

wavelengths, 650 nm and 520 nm, is used to

obtained interference friges ina Young's

double slit experiment. 

a. Find the distance of the third bright fringe

https://dl.doubtnut.com/l/_u7Rkg3Bj5h4N
https://dl.doubtnut.com/l/_Jr40MUjwo8v1


on the screen from the central maximum for

wavelength 650 nm.

Watch Video Solution

7. Ina double slit experiment the angular width

of a fringe is found to be  on a screen

placed 1m away.The wavelength of light is 600

nm. What will be the angular width of the

fringe if the entire experimental apparatus is

immersed in water? Take refractive index of

water of be

0.2∘

4
3

https://dl.doubtnut.com/l/_Jr40MUjwo8v1
https://dl.doubtnut.com/l/_DaYJFKF5wCmj


Watch Video Solution

8. What is the Breswster angle for air to glass

transition? (Refractive indexof glass=1.5)

Watch Video Solution

9. Light of wavelength  falls on a plane

re�ecting surface. What are the wavelength

and frequency of the re�ected light? For what

angle of incidence is the re�ected ray normal

to the incident ray?

5000Å

https://dl.doubtnut.com/l/_DaYJFKF5wCmj
https://dl.doubtnut.com/l/_iyEePgWUELqi
https://dl.doubtnut.com/l/_3OMQsgyuPcdB


Watch Video Solution

10. Estimate the distance for which ray optics

is good approximation foran aperture of 4mm

and wavelength 400 nm.

Watch Video Solution

11. The  line emitted by hydrogen in

a star is found to be red shifted by .

6563ÅHα

15Å

https://dl.doubtnut.com/l/_3OMQsgyuPcdB
https://dl.doubtnut.com/l/_pHszk0zZcHNV
https://dl.doubtnut.com/l/_mpDDRtTqSubi


Estimate the speed with which the star is

receding from the Earth.

Watch Video Solution

12. Explain how Corpuscular theory predicts

the speed of light in a medium, say, water, to

be greater than the speed of light in vacuum.

Is the prediction con�rmed by experimental

determination of the speed of light in water?

If not, which alternative picture of light is

consistent with experiment?

https://dl.doubtnut.com/l/_mpDDRtTqSubi
https://dl.doubtnut.com/l/_4wIxShPMRdcE


Watch Video Solution

13. You have learnt in the text how Huygens'

principle leads to the laws of re�ection and

refraction. Use the same principle to deduce

directly that a point object placed in front of a

plane mirror produces a virtual image whose

distance from the mirror is equal to the object

distance from the mirror.

Watch Video Solution

https://dl.doubtnut.com/l/_4wIxShPMRdcE
https://dl.doubtnut.com/l/_MRc6HgnIXdRJ


14. Let us list some of the factors, which could

possibly infuence the speed of wave

propagation. 

(i) Nature of the source (ii) Direction of

propagation 

(iii) Motion of the source and /or observer (iv)

Wavelength 

v. Intensity of the wave. 

On which of these factors, if any, does 

a. the speed of light in vacuum. 

b. the speed of light in a medium (say, glass or

water), depend?

https://dl.doubtnut.com/l/_ahiBOWzOQ7HU


Watch Video Solution

15. For sound waves, the Doppler formula for

frequency shift di�ers slightly between the

two situations: (i) source at rest, observer

moving and (ii) source moving, observer at

rest. The exact Doppler formulas for the case

of light waves in vacuum are, however strictly

identical for these situations. Explain why this

should be so. Would you expect the formulas

to be strictly identical for the two situations in

case of light travelling in a medium?

https://dl.doubtnut.com/l/_ahiBOWzOQ7HU
https://dl.doubtnut.com/l/_rcQ7SeFP8276


Watch Video Solution

16. In double slit experiment using light of

wavelength 600 nm, the angular width of a

fringe formed on a distance screen is .

What is the spacing between the two slits?

Watch Video Solution

0.1∘

17. Answer the following questions: 

a. In a single slit di�raction experiment, the

https://dl.doubtnut.com/l/_rcQ7SeFP8276
https://dl.doubtnut.com/l/_r63187WHEyyc
https://dl.doubtnut.com/l/_hIsYnm3N6utP


width of the slit is made double the original

width. How does this a�ect the size and

intensity of the cenral di�raction band? 

b. In what way is di�raction from each slit

related to the interference pattern in a double

slit experiment? 

c. When a tiny circular obstacle is placed in the

path of light from a distant source, a bright

spot is seen at the centre of the shadow of the

obstacle. Explain why.

d. Two students are separated by a 7m

partition wall in a room 10 m high. If both light

and sound waves can bend around obstacles,

https://dl.doubtnut.com/l/_hIsYnm3N6utP


howare the students unable to see each other

even though they can converse easily. 

e.Ray optics is based on the assumption that

the light travels in a straight lin. Di�raction

e�ects (observed when light propagates

through small apertures/slits a or around

small obstacles) disprove this assumption. Yet

the ray options assumptioni is so commonly

used in understanding location and several

other properties of images in optical

instruments. What is the justi�cation?

View Text Solution

https://dl.doubtnut.com/l/_hIsYnm3N6utP


18. Two towers on top of two hills are 40 km

apart. The line joining them passes 50 m

above a hil halfway between the towers. What

is the longest wavelength of radio waves,

which can be sent between the towers without

appreciable di�raction e�ects?

Watch Video Solution

19. A parallel beam of light of wavelength 500

nm falls on a narrow slit and the resulting

https://dl.doubtnut.com/l/_3oaimXvWZe0r
https://dl.doubtnut.com/l/_WUIDrxZPeaWP


di�raction pattern is observed on a screen 1 m

away. It is observed that the �rst minimum is

at a distance of 2.5 mm from the centre of the

screen. Find the width of the slit.

Watch Video Solution

20. Suggest a possible explanation. 

As you have learnt in the text, the principle of

linear super position of wave displacement is

basic to understanding intensity distributions

https://dl.doubtnut.com/l/_WUIDrxZPeaWP
https://dl.doubtnut.com/l/_hnTzNHOJfEaB


in di�raction and interference patterns. What

is the justidication of this principle?

Watch Video Solution

21. In deriving the single slit di�raction

pattern, it was stated that the intensity is zero

at angles of . Justify this by suitably

dividing the slit to bring out the cancellation.

Watch Video Solution

nλ

a

https://dl.doubtnut.com/l/_hnTzNHOJfEaB
https://dl.doubtnut.com/l/_3Qj0ptIWGoKO


Practice Problems For Self Assessment

1. Two polaroids are placed  to each other

and the transmitted intensity is zero. What

happens when one more polaroid is placed

between these two bisecting the angle

between them?

Watch Video Solution

90∘

2. Two towers on the top of the two hills are

40 mm apart. The line joining them passses

https://dl.doubtnut.com/l/_gmfAF1wh2L5v
https://dl.doubtnut.com/l/_TZ7slDnpUGPo


50m above a hill half way between the towers.

What is the longest wavelength of radio

waves, which can be sent between the towers

without appreciable di�raction e�ect?

Watch Video Solution

3. Two coherent sources of intensity ratio

81:64 interfere. Deduce the ratio of intensities

beween the maxima and minimain the

interference pattern.

Watch Video Solution

https://dl.doubtnut.com/l/_TZ7slDnpUGPo
https://dl.doubtnut.com/l/_9DarDnw8mgFE


4. In Young's double slit experiment, the band

width on a screen is double when the screen is

moved through 1m. If te distance between the

slits is 0.4mm and the wavelength of light

used is 600nm , �nd the band width.

Watch Video Solution

5. In Young's double slit experiment, the

distance of the screen from the two slits in 1m.

When a light of wavelength 600nm is allowed

https://dl.doubtnut.com/l/_9DarDnw8mgFE
https://dl.doubtnut.com/l/_DE70zGdoHcVW
https://dl.doubtnut.com/l/_cOYtRegYDsaG


to fall on the slits width of the fringes

obtained on the screen is 2mm. Calculate the

width of the fringe if the wavelength of the

incident light is 400nm. Calculate band width

in each case if the arrangement is immersed in

water of refractive index 1.33.

Watch Video Solution

6. In Young's double slit experiment, the

separatation of the slit is 2mm. The screen is

at a distance 1m from the slit. How many

https://dl.doubtnut.com/l/_cOYtRegYDsaG
https://dl.doubtnut.com/l/_35CZGyf5Mha6


bands can be seen in a space of 1cm? Given

wavelength of light =400nm.

Watch Video Solution

7. Two coherent souces of intensity ratio 

intefere. Show that 

Watch Video Solution

α

=
Imax − Imini

Imax + Imini

2√α

1 + α

8. A central fringe of the interference pattern

produced by a light of wavelength  is6000Å

https://dl.doubtnut.com/l/_35CZGyf5Mha6
https://dl.doubtnut.com/l/_mkyn7h6DJo9j
https://dl.doubtnut.com/l/_IsbzynIxRI22


shifted to the position of 5th bright �rnge

when a glass plate of refractive index 1.5 is

introduced in the path of the ray. Calculate the

thickness of the glass plate.

Watch Video Solution

9. A parallel beam of light of wavelength 435

nm falls on a slit of width 0.4 mm. Find the

distance between two dark bands on either

side so the central maximum of the pattern

https://dl.doubtnut.com/l/_IsbzynIxRI22
https://dl.doubtnut.com/l/_epy9ov7JXW53


produced on a screen placed at a distance of

2m from the slit.

Watch Video Solution

10. A slit of width a is illuminated by white

light. For what value of a does the �rst

minimum for red light of wavelength 650 nm

fall at angle of di�raction ?

Watch Video Solution

θ = 15∘

https://dl.doubtnut.com/l/_epy9ov7JXW53
https://dl.doubtnut.com/l/_z1ccwKgxWemH


11. A slit 4 cm wide is irradiated with

microwaves of wavelength 2 cm. Find the

angular spread of central maxima assuming

incidence normal to the plane of the slit.

Watch Video Solution

12. Determine the angular separation between

central maximum and �rst order maximum of

the di�raction pattern due to a single slit of

https://dl.doubtnut.com/l/_UpoKd86qPFaK
https://dl.doubtnut.com/l/_0kR69rGoHx7r


width 0.25 mm when light of wavelength

589nm falls normally on it.

Watch Video Solution

13. When a beam of white light illuminates a

narrow list,what is the width of the slit so that

the second minimum for light of wavelength

600 nm falls at .

Watch Video Solution

θ = 12∘

https://dl.doubtnut.com/l/_0kR69rGoHx7r
https://dl.doubtnut.com/l/_7WlvSgFiPpv6


Evaluation Questions And Answers

14. Two nicols prisms are so orientated that

the maximum amount of light is transmitted.

Two what fraction of itsmaximum value is the

intensity of transmitted light reduced when

the analyser is rotated through ?

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_rPDdv23uCnre


1. What is the path di�erence between the two

waves,when the crest of one wave falls on the

crest of the other?

Watch Video Solution

2. What is the path di�erence between the

two waves the crest of the wave falls on the

trough of the other?

Watch Video Solution

https://dl.doubtnut.com/l/_Vbds0Udh4hHI
https://dl.doubtnut.com/l/_TNHQLNFlFkzY
https://dl.doubtnut.com/l/_kaYUn6RpjyU2


3. What is constructive interference?

Watch Video Solution

4. In Young's double slit experiment, 62 fringes

are seen in visible region for sodium light of

wavelength 5893 Å. If violet light of

wavelength 4359 Å is used in place of sodium

light, then what is the number of fringes seen?

Watch Video Solution

https://dl.doubtnut.com/l/_kaYUn6RpjyU2
https://dl.doubtnut.com/l/_nqdJZwH1BrXD
https://dl.doubtnut.com/l/_p1eH92iRuQhv


5. In Young's Double slit Experiment, if one of

the slits is closed, what happens?

Watch Video Solution

6. When both the slits are opened, we can see

interference pattern. Why?

Watch Video Solution

7. If two sources are used, what is the

resultant amplitude of electric �eld and

https://dl.doubtnut.com/l/_p1eH92iRuQhv
https://dl.doubtnut.com/l/_irbaRAzgZzR1
https://dl.doubtnut.com/l/_UohFakf7LZ90


intensity of light for constructive interference?

View Text Solution

8. For destructive intergerence, what is the

value of resultant amplitude and intensity of

light?

Watch Video Solution

9. If one of the slits in the interference

experiment is closed, what will be your

https://dl.doubtnut.com/l/_UohFakf7LZ90
https://dl.doubtnut.com/l/_IXUvu9KCZfVg
https://dl.doubtnut.com/l/_pMt3ctVbLnBR


observation?

Watch Video Solution

10. Compare the intensities of maxima and

minima in terms of amplitude ratio

Watch Video Solution

11. Give an example of interference of light in

our daily life situation.

Watch Video Solution

https://dl.doubtnut.com/l/_pMt3ctVbLnBR
https://dl.doubtnut.com/l/_lkphZO0HiY3b
https://dl.doubtnut.com/l/_KndPSB65YGXS


12. a. When a low �ying aircraft passes over

head, we sometimes notice a slight shaking of

the picture on our TV screen. Identify the

reason behind it. 

Watch Video Solution

13. The di�raction pattern becomes invisible

when the slit is very wide. Give reason.

Watch Video Solution

https://dl.doubtnut.com/l/_KndPSB65YGXS
https://dl.doubtnut.com/l/_9c5OGGUanl9N
https://dl.doubtnut.com/l/_DxSkjf61frL8


14. Di�raction phenomenon is common in

sound but not common in light. Why is it so?

Watch Video Solution

15. a. When we look through a muslin cloth,we

can see coloured spectrum. How will you

explain this? 

b. Observe the shadow of your book when it is

held a few centrimeters above as table with a

lamp serveral centimeter above the book. Why

https://dl.doubtnut.com/l/_DxSkjf61frL8
https://dl.doubtnut.com/l/_65hLLCK28fUR
https://dl.doubtnut.com/l/_pl3XcO6mbu5H


is the shadow the book fuzzy at the edges?

c.If you observe a distant street light between

two fringers pinched together, you can

visualise alternate bright and dark fringes.

What is this due to? Explain.

Watch Video Solution

16. Why longitudinal waves can't be polarized? 

OR Light waves can be polarized while sound

waves can't. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_pl3XcO6mbu5H
https://dl.doubtnut.com/l/_jEovq1DjhF9s


17. Will ultrasonic waves how any polarization?

Give reason for your answer.

Watch Video Solution

18. How would the angular separation of

interference bands in Young's double slit

experment change when the distance of

separation between the slits and the screen is

doubled?

Watch Video Solution

https://dl.doubtnut.com/l/_jEovq1DjhF9s
https://dl.doubtnut.com/l/_85AyUxy4p5up
https://dl.doubtnut.com/l/_FwY17qT44Rd4


Continuous Evaluation Assignment

1. Mention the various theories put forward by

the scientist to explain nature of light.

Watch Video Solution

2. What is interference of light?

Watch Video Solution

https://dl.doubtnut.com/l/_FwY17qT44Rd4
https://dl.doubtnut.com/l/_qhhGmksSxUyz
https://dl.doubtnut.com/l/_RDXS15NfRFb8


3. Study the interference fringes with white

light.

Watch Video Solution

4. Mention some uses of inteference of light.

Watch Video Solution

5. Demonstrate di�raction round and straight

edge in a ripple tank.

https://dl.doubtnut.com/l/_bJz7jVXqWpoj
https://dl.doubtnut.com/l/_JHKr8C5pMXHn
https://dl.doubtnut.com/l/_CvuvqS2kl4sn


Watch Video Solution

6. Explain applications of polaroids.

Watch Video Solution

7. Compare Doppler e�ect in light and sound.

Watch Video Solution

https://dl.doubtnut.com/l/_CvuvqS2kl4sn
https://dl.doubtnut.com/l/_CcDqVXvkFCTW
https://dl.doubtnut.com/l/_OMX14KhsDl1r


Previous Year Questions

8. Mention some applications and uses of

Doppler e�ect in light.

Watch Video Solution

1. a. describe Young's experiment in

interference with necessary theory.

b. Explain the refraction at a spherical surface

using a schematic diagram. 

https://dl.doubtnut.com/l/_R0ALPmwNM0aU
https://dl.doubtnut.com/l/_MjR7RRL5Fr1r


c. Mention the shape of wave front for the

portion of wave front of light form a distant

star intercepted by the earth.

Watch Video Solution

2. We obtained alternate dark and bright

regions If we look at the shadow byan obstacle

close to geometrical shadow. 

a. Mention the phenomenon behind it. 

b.Di�erentiate the interference pattern with a

https://dl.doubtnut.com/l/_MjR7RRL5Fr1r
https://dl.doubtnut.com/l/_3211bXR9wS7g


coherently illuminated single slit di�raction

pattern.

Watch Video Solution

3. A. Interference of light from two sources can

be observed if 

a. the sources are independent 

b. the soures are of di�erent frequencies and

random phases. 

c. the sources are of di�erent frequency. 

d. the sources are coherent. 

https://dl.doubtnut.com/l/_3211bXR9wS7g
https://dl.doubtnut.com/l/_XYjHxHV2JR7J


Competitive Exam Corner

B. Draw Young's arrangement to produce

interference pattern.

Watch Video Solution

1. Young's experiment is performed with light

of wavelength  where in 16 frignes

occupy a certain region on the screen. If 24

fringes occupy the same region with another

light of wavelength  then  is

6000Å

λ λ

https://dl.doubtnut.com/l/_XYjHxHV2JR7J
https://dl.doubtnut.com/l/_uC2HblSAphvZ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6000Å

4500Å

5000Å

4000Å

2. In a Young's double slit experiment, the

intensity at a point where the path di�erence

is  ( - wavelength of the light) is 1. If 
λ

6
λ I0

https://dl.doubtnut.com/l/_uC2HblSAphvZ
https://dl.doubtnut.com/l/_elHPVHD2REs5


denotes the maximum intensity, then  is

equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

I

I0

1

2

√3

2

1

√2

3

4

https://dl.doubtnut.com/l/_elHPVHD2REs5


3. A narrow slit of width 2 mm is illuminated by

monochromatic light of wavelength 500 mm.

The distance between the �rst minima on

either side on a screen at a distance of 1 m is

A. 5mm

B. 0.5mm

C. 1mm

D. 10mm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1qhnYpCXcldB


Watch Video Solution

4. In Young's double slit experiment if d, D and

 represent the distance between the slits, the

distance of the screen from the slits and

wavelenfth of light used respectively, then the

band width is width is inversely proportional

to

A. 

B. 

C. 

λ

λ

d

D

https://dl.doubtnut.com/l/_1qhnYpCXcldB
https://dl.doubtnut.com/l/_nC0X7Z9xSxE6


D. 

Answer: B

Watch Video Solution

λ2

5. In Young's double slit experimental set up, it

the wavelength alone is doubled the band

width  becomes,

A. 

B. 

β

β

2

2β

https://dl.doubtnut.com/l/_nC0X7Z9xSxE6
https://dl.doubtnut.com/l/_dDboOwUhwsqd


C. 

D. 

Answer: B

Watch Video Solution

3β

β

6. Which one of the following statements is

correct?

A. a. Monochromatic light is never

coherent

https://dl.doubtnut.com/l/_dDboOwUhwsqd
https://dl.doubtnut.com/l/_Ss4KzQx4NsR1


B. b. Monochromatic light is always

coherent

C. c. Two independent monochromatic

sources are coherent

D. d. Coherent light is always

monochromatic.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Ss4KzQx4NsR1


7. In Young's double slit experiment with slit

separation d, a monochromatic light of

wavelength  is used. The angular separation

of the fringes is

A. a. 

B. b. 

C. c. 

D. d. 

Answer: B

Watch Video Solution

λ

d

λ

λ

d

2λ

d

λ

2d

https://dl.doubtnut.com/l/_aF3HMUqsNGBJ


Watch Video Solution

8. Unpolarized light is incident on a plane

sheet of water surface. The angle of incidence

for which the re�ected and refracted rays are

perpendicular to each other is (  of water

 )

A. a. 

B. b. 

C. c. 

D. d. 

μ

=
4
3

sin− 1( )
4
3

tan− 1( )
3

4

tan− 1( )
4
3

sin− 1( )
1

3

https://dl.doubtnut.com/l/_aF3HMUqsNGBJ
https://dl.doubtnut.com/l/_MqeYf6hATgBG


Answer: C

Watch Video Solution

9. If the intensity ratio of two coherent

sources used in Young's double slit

experiemnt is 49:1 then the ratio between the

maximum and minimum intensities in the

interference pattern is

A. a. 

B. b. 

1: 9

9: 16

https://dl.doubtnut.com/l/_MqeYf6hATgBG
https://dl.doubtnut.com/l/_pe8IQ1FsUncg


C. c. 

D. d. 

Answer: D

Watch Video Solution

25: 16

16: 9

10. According to Rayleigh scattering law, the

amount of scattering is

A. a. directly proportional to wavelength of

light

https://dl.doubtnut.com/l/_pe8IQ1FsUncg
https://dl.doubtnut.com/l/_Rwq0RuLRUOFH


B. b. directly proportional to square of

wavelength of light

C. c. independent of wavelength of light

D. d. inversely proportional to fourth power

of wavelength of light

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Rwq0RuLRUOFH


11. When we close one slit in the Young's

double slit experiment, then

A. a. the bandwidth is increased

B. b. the bandwidth is decreased

C. c. the bandwidth remains unchanged

D. d. the di�raction pattern is observed

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_bMn6r3dElVtB
https://dl.doubtnut.com/l/_ujqb7EzIeSlX


12. A beam of light is incident on a glass slab

 in a direction as shown in the

�gure. The re�ected light is analysed by a

polaroid prims. On rotating the polaroid

 

A. a. the intensity remains unchanged

B. b. the intensity is reduced to zero and

remains at zero

(μ = 1.54)

(tan 57∘ = 1.54)

https://dl.doubtnut.com/l/_ujqb7EzIeSlX


C. c. the intensity gradually reduces to zero

and then again increases

D. d. the intensity increases continuously

Answer: C

Watch Video Solution

13. The polarising angle for a medium is found

to be .The critical angle of the medium is

A. a. 

60∘

sin− 1( )
1

2

https://dl.doubtnut.com/l/_ujqb7EzIeSlX
https://dl.doubtnut.com/l/_9R29AnDZoRbG


B. b. 

C. c. 

D. d. 

Answer: C

Watch Video Solution

sin− 1( )
√3

2

sin− 1( )
1

√3

sin− 1( )
1

4

14. In Youngs double slit experiment, to

increase the fringe width

https://dl.doubtnut.com/l/_9R29AnDZoRbG
https://dl.doubtnut.com/l/_itoNqPTZGn0H


A. a. the wave length of the source is

increased

B. b. the source is moved towards the slit

C. c. the source is moved away from the slit

D. d. the slit separation is increased

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_itoNqPTZGn0H


15. Light of the wavelength  is incident

normally on a slit of width . The

angular position of second minimum from the

central maximum is

A. a. 

B. b. 

C. c. 

D. d. 

Answer: B

Watch Video Solution

5000Å

2.5 × 10− 4cm

sin− 1( )
1

5

sin− 1( )
2

5

( )
π

3

( )
π

6

https://dl.doubtnut.com/l/_bJrSSQGC1f1c


Watch Video Solution

16. Two plane wave fronts of light, one incident

on a thin convex lens and another on there

fraction face of a thin prism. After refraction at

them, the emerging wave fronts respectively

become

A. a. plane wavefront and plane wavefront

B. b. plane wavefront and spherical

wavefront

https://dl.doubtnut.com/l/_bJrSSQGC1f1c
https://dl.doubtnut.com/l/_J2k3K0CsEyfC


C. c. spherical wavefront and Plane

wavefront

D. d. spherical wavefront and spherical

wavefront

Answer: C

Watch Video Solution

17. If a ray of light is incident at a glass surface

at the Brewster's angle of , then the angle

of deviation inside glass is

60∘

https://dl.doubtnut.com/l/_J2k3K0CsEyfC
https://dl.doubtnut.com/l/_lFT8EG7DJzxz


A. a. 

B. b. 

C. c. 

D. d. 

Answer: D

Watch Video Solution

90∘

60∘

45∘

30∘

https://dl.doubtnut.com/l/_lFT8EG7DJzxz

