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Target’s ‘Challenger Physics: Vol-II’ is a compact guidebook, extremely handy for preparation of various 
competitive exams like NEET, JEE (Main).   
Features of each chapter: 
 Theoretical Concepts presented in the form of pointers, tables and diagrams that form a vital part of

any competitive examination.
 Multiple Choice Questions segregated into two sections. Concept Building Problems – Contains

questions of various difficulty range and pattern. Practice Problems – Contains ample questions for
thorough revision.

 Formulae section for each chapter according to its relevance for quick revision.   
 Shortcuts section to help students save time while dealing with lengthy questions.  
 Mind Over Matter: Tips/clues to help students understand and focus on the key-concept that is 

involved in solving certain brain-racking questions.
 Problems to Ponder: Multiple questions, passages, MCQs / non- MCQs of different pattern created

with the primary objective of helping students to understand the application of various concepts of
Physics.

 Memory Maps: Complete coverage of important topics in a chapter is formulated in the form of a
memory map at the end of each chapter. It has been structured such as to help students revise important
concepts of a particular chapter at a single glance.

Two Model Test Papers are included to assess the level of preparation of the student on a competitive level.   
MCQs have been created and complied with the following objective in mind – to help students solve complex
problems which require strenuous effort and understanding of multiple-concepts. The MCQs are a mix of 
questions based on high order thinking, theory, numerical, graphical, multiple concepts.  
The level of difficulty of the questions is at par with that of various competitive examinations like CBSE, 
AIIMS, CPMT, JEE, AIEEE, TS EAMCET (Med. and Engg.), BCECE, Assam CEE, AP EAMCET (Med.
and Engg.) and the likes. Also to keep students updated, questions from most recent examinations such as 
AIPMT/NEET (UG), MHT-CET, K CET, GUJ CET, WB JEEM, JEE (Main) of years 2015, 2016, 2017 and 
2018 are covered exclusively. 
NEET (UG) - 2019, NEET (Odisha) - 2019 and JEE (Main) - 2019 [8th April (set - I)] Question Papers and 
Answer Key have been provided. Students can access the hints to these Question Papers by scanning the 
given Q.R. Code. 

The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve 
nearly missed something or want to applaud us for our triumphs, we’d love to hear from you.  
Please write to us on : mail@targetpublications.org  
A book affects eternity; one can never tell where its influence stops. 
From, 
Publisher 
Edition: Second  

Disclaimer 
This reference book is based on the NEET-UG syllabus prescribed by Central Board of Secondary Education (CBSE). We the publishers are making this reference book 
which constitutes as fair use of textual contents which are transformed by adding and elaborating, with a view to simplify the same to enable the students to understand, 
memorize  and reproduce the same in examinations.  
This work is purely inspired upon the course work as prescribed by the National Council of Educational Research and Training (NCERT). Every care has been taken in the 
publication of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or damages caused to any 
person on account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the reference book.   
© reserved with the Publisher for all the contents created by our Authors.  
No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of 
students.    
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 Why Challenger Series?  
 Gradually, every year the nature of competitive entrance exams is inching towards conceptual 

understanding of topics. Moreover, it is time to bid adieu to the stereotypical approach of 
solving a problem using a single conventional method.   
 To be able to successfully crack the NEET and JEE (Main) examination, it is imperative 
to develop skills such as data interpretation, appropriate time management, knowing various 
methods to solve a problem, etc. With Challenger Series, we are sure, you’d develop all the 
aforementioned skills and take a more holistic approach towards problem solving. The way 
you’d tackle advanced level MCQs with the help of hints, tips, shortcuts and necessary practice 
would be a game changer in your preparation for the competitive entrance examinations. 

 
 What is the intention behind the launch of Challenger Series?  
 The sole objective behind the introduction of Challenger Series is to severely test the student’s 

preparedness to take competitive entrance examinations. With  an eclectic range of critical and 
advanced level MCQs, we intend to test a student’s MCQ solving skills within a stipulated 
time period. 

  
 What do I gain out of Challenger Series? 
 After using Challenger Series, students would be able to: 
 a.   assimilate the given data and apply relevant concepts with utmost ease. 
 b.  tackle MCQs of different pattern such as match the columns, diagram based questions, 

multiple concepts and assertion-reason efficiently.  
 c.  garner the much needed confidence to appear for various competitive exams. 
 
 Can the Questions presented in Problems to Ponder section be a part of the NEET/JEE 

(Main) Examination? 
No, the questions would not appear as it is in the NEET/JEE (Main) Examination. However, 
there are fair chances that these questions could be covered in parts or with a novel question 
construction.  

 
 Why is then Problems to Ponder a part of this book? 
 The whole idea behind introducing Problems to Ponder was to cover an entire concept in one 

question. With this approach, students would get more variety and less repetition in the 
book.  

  

 
Best of luck to all the aspirants!  

 

Frequently Asked Questions
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 Diffraction of light: 
 i. Bending of light around the sharp corners 

or aperture and spreading into the regions 
of geometrical shadow is called 
diffraction of light. 

 ii. There is encroachment of light within the 

geometrical shadow of opaque obstacle or 

aperture due to diffraction. 
 iii. Diffraction supports wave theory of light. 
 iv. The size (a) of the obstacle must be of the 

order of the wavelength () of light waves 
i.e., a


 1. 

 v. Diffraction takes place, in principle, for all 
types of waves (mechanical or non-
mechanical, transverse or longitudinal) due 
to interference of secondary wavelets of 
same wavefront. 

 vi. The light deviates from its straight line 
path due to diffraction. Also, the edges of 

shadow or illuminated region do not 
remain well-defined but appear blurred 
and fringed. 

  Example: 
  When an intense source of light is viewed 

with partially opened eye, colours are 
observed in the light.  

 Types of diffraction:  
No. Fresnel diffraction Fraunhoffer 

diffraction 
1. The source is at a 

finite distance. 
The source is 
effectively at an 
infinite distance. 

2. No opticals are 
required. 

Opticals in the form of 
collimating lens and 
focusing lens are used. 

3. Fringes are not sharp 
and well-defined. 

Fringes are sharp and 
well-defined.    

 
 Diffraction due to single slit (Fraunhoffer diffraction):  

Diagram 

 
The diffraction pattern consists of a central bright band 
followed by alternate dark and less bright bands of 
decreasing intensity on both sides of central bright 
band. 

Graph 

 

Diffraction and Polarisation 
of Light 10 

10.1 Diffraction of light  
10.2 Resolving power of optical instruments 

10.3 Polarisation of light  
10.4 Brewster’s law and the law of Malus 
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Formulae 

Condition Secondary Maximum 
/ maxima Secondary Minimum / minima 

Path difference (x) asin = (2n + 1) 
2


asin = n  λ

Angular position n = (2n + 1) 
2a
 n = n

a


Distance from central maxima yn = (2n + 1) D
2a
 yn = n D

a


Central 
maxima 

Linear width Angular width 
2 D

a
 = 2x 2f

a
 = 2

where, ‘’ is wavelength of light used  is angle of diffraction n = 1, 2, 3, … 
 = angular half width of central maxima and D = distance between slit and screen.
where, f is the focal length of convex lens.

 Diffraction at plane grating:
When polychromatic or monochromatic light of
wavelength  is incident normally on a plane
transmission grating, the principal maxima are:
(e + d) sin  = n
Where,
n = order of maximum,
 = angle of diffraction,
(e + d) = width of grating element,
d = width of opaque part.

 Diffraction due to circular aperture:
When monochromatic light of wavelength ‘’ is
incident on a circular aperture of diameter ‘d’,
then angular width of dark fringe is given by:

d sin  = 1.22 or sin  = 1.22
d
 .

Angular radius of central maxima is given by     

sin  = 1.22
d
 .

For small ‘’,  = 1.22
d
 .

 Fresnel distance:
i. In travelling a distance Z, the half angular

width of beam, due to diffraction = Z
a


ii. The beam width will be more than width

of the slit i.e., Z
a
  > a, only when Z > 

2a


iii. The minimum distance a light beam can
travel before deviating from its straight
line path significantly due to diffraction is
called Fresnel distance.

iv. It is given by, ZF = 
2a


v. For distance smaller than Fresnel’s
distance, spreading of light due to
diffraction is small as compared to the size
of beam.

vi. The spreading becomes comparable to the
size of beam when distance travelled equals
Fresnel distance.

vii. For distances much greater than Fresnel
distance, spreading of light beam due to
diffraction dominates over due to ray
optics.

viii. Thus, Fresnel distance helps in deciding the
validity of ray optics.

  
 Resolution of images:

i. Due to diffraction of light, a point source
can never give a point image. It gives an
image in the form of a circular disc of

angular radius 
d
 

 
 

, where  is wavelength 

of light and d is diameter of lens of the 
instrument used. 

ii. Two nearby objects can be seen clearly by
our eye only if they subtend angle greater 
than 1 because the diameter of pupil is 
nearly 2 mm. 

iii. To see two nearby objects with angle less
than 1 by our eye, an instrument is used. 
The method of seeing such objects as 
separate, is called resolution. 

iv. If two close by objects are seen through an
optical instrument, the diffraction pattern
of their images will also be close and may
overlap each other.

Resolving power of optical instruments10.2 
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 Rayleigh’s criterion for resolution: 

Definition 

i. According to Lord Rayleigh, the images of two point objects close to each other are regarded as
resolved (separated), if the central maximum of one falls on the first minimum of the other.

ii. The reasoning of Rayleigh’s criterion is given by considering intensity distribution in the diffraction
pattern produced by two objects.

Conditions 

Not resolved Just resolved Well resolved 

When the separation between the 
central maxima of the two objects 
is less than the distance between 
the central maximum and the first 
minimum of any of the two objects, 
they are said to be ‘not resolved’ or 
unresolved. 

If the separation between the 
central maxima of the two 
objects is just equal to the 
distance between the central 
maximum and first minimum of 
any of the two objects, they are 
said to be just resolved. 

If the separation between the 
central maxima of two objects 
is greater than the distance 
between the central maximum 
and first minimum of any of the 
two objects, they are said to 
well resolved.  

Note This criterion of resolution is equally applicable for resolution of spectral lines of equal intensity. 

 Resolving power of an optical instrument: 

Definition 

i. The ability of an optical instrument to produce distinctly separate images of two objects very
close to each other is called the resolving power of the instrument.

ii. The minimum distance of separation between two objects when they can be observed as
separate by an optical instrument is called the limit of resolution of that instrument.

iii. The reciprocal of the limit of resolution is called its resolving power.

Mathematically, R.P. = 1
Limitof resolution

Types of optical 
instrument Microscope Telescope 

Diagram 

Limit of 
resolution/angular 

separation 

i. The limit of resolution of microscope is:

d = 1.22 0.61
2sin sin

 


 

ii. If there is a liquid of refractive index  between the
object and objective of the microscope, then

according to Abbe, d =
2 sin


 

, where  is the

angle subtended by an object at the objective. 

i. The smallest angular separation d
between the two objects so that they
appear just separated is given by:

d = 1.22
D
 , where D is the aperture

(diameter) of objective of the
telescope.

Resolving 
power R.P. = 1

d
= 2 sin 


, where, μ sinθ is called the 

numerical aperture of the objective of the microscope. 

R.P. = 1
d

= D
1.22

Note R.P. of a microscope is increased 
i. with increase in the value of the refractive index of

the medium between the object and the objective.
ii. by using lower wavelength of light to illuminate the

object.
iii. by using ultraviolet light and quartz lenses.

i. R.P. of a telescope  the aperture
(diameter) of the objective of
telescope and inversely proportional
to the wavelength of light.

ii. An astronomical telescope is used to
observe distant objects like stars,
planets, etc. For such objects, their
angular separation is more important
than their linear separation.

B 

A 
 

Intensity 
curves 

 

P2 

P1 

B 

A 
 d A 

B N 

M 

Intensity curves
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 Unpolarised light:

i. A light in which the vibrations of the
electric and magnetic vectors are in all
possible directions, which are
perpendicular to the directions of
propagation is called as unpolarised
light.

ii. All the vibrations of an unpolarised light,
at a given instant, can be resolved in two
mutually perpendicular directions. Hence,
it is similar to the superposition of two
mutually perpendicular polarised lights.

iii. Unpolarised light is represented by double
arrows in all directions or double arrow
with dots at the centre. (See figure).

iv. If in case of unpolarised light, electric
vector in some plane is either more or less
than in perpendicular plane, the light is
said to be partially polarised.

v. Ordinary light is unpolarised light.

 Polarisation of light:
i. It is the phenomenon of restricting the

vibrations of light in a particular
direction; on passing unpolarised light
through certain crystals.

ii. Polarisation is a convincing proof of
transverse nature of wave.

iii. If the wave is longitudinal i.e., vibrations
in a wave are along the direction of wave
motion, it cannot be polarised. This is why
light can be polarised while sound waves
cannot be polarised.

iv. The plane to which vibrations of polarised
light are confined, is called plane of
vibration.

v. A plane perpendicular to the plane of
vibration is called plane of polarisation. In
this plane, there is no vibration of
polarised light.

vi. In case of interference of polarised lights,
the interfering waves must have the same
plane of polarisation, otherwise unpolarised
or partially polarised light will result.

 

 Plane polarised light:
i. It is the light wave where vibrations can

take place only in one plane passing
through the direction of propagation.

ii. Plane polarised light contains changing
electric vector perpendicular to the
direction of propagation only in one
plane.

iii. If this light is seen through another crystal
(analyser), then intensity of light will
change on rotating the crystal and become
zero for one position of the rotating
crystal.

iv. In the given figure, double arrows represent
vibrations in the plane while dots represent
vibrations perpendicular to the plane.

v. In partially polarised light, vibrations exist
in all the directions.

vi. If an unpolarised light is converted into
plane polarised light, its intensity reduces
to half.

vii. Plane polarised light can be obtained by using:
a. Tourmaline crystal
b. Nicol prism and
c. Polaroids.

 Polariser and analyser:
i. A device that produces plane polarised

light is called a polariser.

ii. The crystal or device which detects
whether the light emerging from it is
polarised or not is called analyser.

Direction of 
propagation 

Unpolarised light

B 

A D 

C
Polarised light Unpolarised 

light 

Plane of 
polarisation 

Plane of 
vibration 

Polarisation of light10.3 

Direction of 
propagation 
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 Detection of polarised light: 
 i. Tourmaline crystal is used to detect plane 

polarised light. 
 
 
 
 
 
 
 
 
  
  
 
  
 
   
 ii. Unpolarised light passes through 

tourmaline crystal T1 (polariser) and 
produces plane polarised light. This light is 
detected by another tourmaline crystal T2 
(analyser) by rotating it with respect to T1. 

 iii. When crystallographic axes of T1 and T2 
are perpendicular (90, 270), no light 
passes. This is crossed position of T1 and 
T2. [See figure (a)]. When crystallographic 
axes of T1 and T2 are parallel (also 
antiparallel) light passes through it. [See 
figure (b)]. 

  This shows that light after passing through 
T1 is plane polarised.  

 
 Difference between unpolarised light and 

plane polarised light:  
No. Unpolarised light Plane polarised light 
1. Intensity is greater. Intensity is smaller. 
2. Symmetrical about 

the direction of 
propagation. 

Not symmetrical about 
the direction of 
propagation. 

3. Intensity is not zero 
even in crossed 
position. 

Intensity is zero when 
analysed by a polaroid 
in crossed position. 

4. Intensity remains 
same when analysed 
by analyser. 

Intensity varies from 
maximum to zero. 

5. It contains 
electromagnetic 
waves with both 
electric and 
magnetic vectors. 

It contains either 
electric vector or 
magnetic vector. 

6. Diagrammatically 
represented as 
 
               
 
 
 
 

Diagrammatically 
represented as 
 

 
 
 Method of producing polarised light: 
 i. Brewster’s law (Polarisation by 

reflection):  
 a. Brewster discovered that when a beam of 

unpolarised light is reflected from a 
transparent medium (refractive index = ), 
the reflected light is completely plane 
polarised at the angle of polarisation ip. 

 
 
 
 
 
 
 
 
 
   
 b. The angle of incidence of ordinary light at 

which the reflected light from transparent 
medium is completely plane polarised, is 
called polarising angle or Brewster’s angle. 

 c. According to Brewster’s law, refractive 
index () of transparent medium is equal 
to the tangent of polarising angle (ip) i.e., 
 = tan ip 

 d. Polarising angle depends upon nature of 
the medium in contact and the colour of 
light. i.e., it is different for light of 
different wavelengths. 

 e. From the Brewster’s law,  = tan ip 

   
rsin

isin p = 
p

p

icos
isin

 sin r = cos ip 

   sin r = sin (90 ip)  
   ip = 90  r  ip + r = 90 
 f. Thus, reflected and refracted rays are 

perpendicular to each other at polarising angle. 
  If i < ip or i > ip, then reflected rays are 

partially polarised. 
 g. For glass, ip = 57 and for water, ip = 53. 

or 
or 

Brewster’s law and the law of Malus 10.4 

90 

ip 

Plane polarised 
reflected light  

refracted light 

Rarer 
Denser r 

Unpolarised
light 

Partially polarised 

ip 

Unpolarised 
light 

Figure (b)

Plane 
polarised 

light 

Plane polarised 
light T1 T2 

Figure (a) 

T1 T2 

No 
Light 

Unpolarised 
light 

Plane 
polarised

light 
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ii. By Dichroism: Some crystals such as
tourmaline and sheets of iodosulphate of
quinine have the property of strongly
absorbing the light with vibrations
perpendicular to a transmission axis. This
selective absorption of light is called
dichroism.

iii. By double refraction:
In certain crystals, like calcite, quartz and
tourmaline etc., incident unpolarised
light splits up into two light beams of
equal intensities with perpendicular
polarisation.

 

a. One of the rays is ordinary ray (O-ray). It
obeys Snell’s law. Another ray is called
extra ordinary ray (E-ray).  It doesn’t obey
Snell’s law.

b. Along a particular direction (fixed in the
crystal), the two velocities: velocity of the
O-ray (vO) and velocity of the E-ray (vE)
are equal. This direction is known as optic
axis of the crystal (crystal is known as
uniaxial crystal). Optic axis is a direction
and not any line in crystal.

c. In the direction perpendicular to the optic
axis,
For negative crystal (calcite): vE > vO and
E < O

For positive crystal: vE  < vO and E > O

iv. Nicol prism: Nicol prism is made up of
calcite crystal. In this prism E-ray is
isolated from O-ray through total internal
reflection of O-ray at the Canada balsam
layer and then absorbing it at the
blackened surface as shown in figure.

The refractive index of calcite for the  
O-ray is more than that for the
E-ray. The refractive index of Canada
balsam lies between the refractive indices
of calcite for the O-ray and E-ray.

v. By Scattering: It is found that light
scattered in directions perpendicular to the
direction of incident light is completely
plane polarised while transmitted light is
unpolarised. Light in all other directions is
partially polarised.

 The law of Malus:
i. When a beam of plane polarised light is

incident on an analyser, the intensity ‘I’ of
the light transmitted from analyser varies
directly as the square of the cosine of the
angle  between the planes of transmission
of the analyser and the polariser.
I  cos2 

 I = I0 cos2 
Where, I0 = ka2, k is constant of
proportionality and ‘a’ is amplitude of
electric vector transmitted by polariser.

ii. When  = 0 or 180, analyser and
polariser are parallel.
I = I0 = Intensity of light transmitted by
polariser.

iii. When  = 90 or 270, analyser and
polariser are perpendicular to each other.
I = 0.
No intensity is transmitted from analyser.

iv. If unpolarised light is incident on the
analyser, the intensity of transmitted light
is half the intensity of incident light.

 cos2  (average) = 1
2

 I = 0I
2

 Polaroids:
i. Thin and large sized manufactured

polarising films which are artificially
capable of producing plane polarised
beams of large cross section are called
polaroids.

ii. Polaroids produce linear (or plane
polarised) light by selective absorption.

iii. If light of intensity (I1) emerging from
one polaroid (polariser) is incident on
second polaroid (analyser), then the
intensity (I2) of light emerging from the
second polaroid, in accordance with
Malus law,    I2 = I1 cos2  where  is the
angle between the transmission axes of
two polaroids.

iv. If there is no variation in intensity of
emergent light in any position, the
incident light will be unpolarised.

v. If there is variation in intensity of
emergent light with minimum equal to
zero, the incident light is plane or linearly
polarised.

E-ray

O-rayCalcite
Unpolarised

 light 

E-ray

O-rayUnpolarised 
light 

Blackened surface

Canada balsam layer 
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 Polarising action of polaroids: 
 i. Polaroids work in the same way as 

tourmaline crystals except they are large 
sheets having optic axes of polaroids together 
to form optic axis of tourmaline crystals. 

 ii. The long chains of polymer molecules 
possess large electrical conductivity, so 
the vibrations of light parallel to these 
chains are transmitted as indicated by 
parallel lines.  

 
 
 
 
 
  
 iii. In crossed position the axes of polaroids 

are perpendicular to each other, hence no 
light is transmitted. Polaroids are used to 
reduce intensity of light. 

 
 
1. Diffraction due to single slit: 
 i. The path difference between secondary 

wavelets for first minima, 
  sin    = 

a
  (  is small) 

 ii. Condition for nth minimum intensity, 
  a sin  = n    
  where n = 1, 2, 3,…. 
   = Angle of diffraction   
2. Angular position of nth minimum intensity in 

diffraction due to single slit: 
 n = n

a
    

 where n = 1, 2, 3,….  
3. In diffraction due to single slit, distance of nth 

minima from central maxima (yn): 
 yn = n D

a
    

 where n = 1, 2, 3,....  
4. In diffraction due to single slit, condition for 

nth secondary maxima: 
  = a sin  = (2n + 1) 

2
   

 where n = 1, 2, 3,….  
5. Linear width of central maximum: 
 2x = 2 D

a
  = 2  (width of secondary maximum) 

 
6. Angular width of central maximum (2): 
 2 = 2f

a
  

 where f is the focal length of convex lens kept 
before the diffracting element. 

7. Distance of the nth secondary maxima from 
the central maxima (yn) (or position of nth 
secondary maxima):  

 yn = (2n + 1) D
2a
  

 
8. Angular position of the nth secondary maxima 

in the diffraction pattern:  

 n = (2n + 1) 
2a
  

 
9. Diffraction at plane grating:  
 For normal incidence, the principal maxima are 
 (e + d) sin  = n 
 
10. Diffraction due to circular aperture: 

 d sin  = 1.22 or sin  = 1.22
d
  

 For small ‘’,  = 1.22
d
  

 
11. Fresnel’s distance: 

 
ZF = 

2a
   

11. Condition for resolution in case of 
microscope: 

 i.  Assuming objects are self illuminous, 

   d = 1.22
2sin




 = 0.61
sin




 

 
 ii. For objects illuminated by light of 

wavelength , according to Abbe 

  d = 
2 sin



 

 iii. For immersion, (object immersed in 
medium of refractive index ) 

  d = 
2 sin


 

 

 iv. Numerical aperture of microscope,  
  N.A. =  sin  
 
12. Resolving power of microscope: 

 R.P. = 1
d

 = 2 sin 


 

 R.P.  N.A. 

 R.P.  1


 
 
13. Limit of resolution of telescope:  
 i.  For circular aperture, according to Airy, 

  d = 1.22
D


 

 
ii. For rectangular aperture, d = 

D
  

Formulae

Figure (b) Figure (a) 



SAMPLE
 C

ONTENT

401

 

  

Chapter 10: Diffraction and Polarisation
  of Light 



14. Resolving power of telescope: 
 i.  For circular aperture, 

   R.P. = 1
d

 = D
1.22

 

 ii.  For rectangular aperture, 

   R.P. = D
   

15. Brewster’s law:  
 i.   = tan ip 

 ii. ip + r = 90  
 iii. cot ip = sin ic      
  where, ic = critical angle for the two 

media.  
16. Malus law: Intensity of transmitted component 

from analyser,  
 I  = I0 cos2  and I0 = ka2 
  
    
1. If the intensity at ‘O’ (at the centre of the 

diffraction pattern) is I0, then the intensity at first 

secondary maxima is 0I
22

 
 
 

, at second secondary 

maxima is 0I
61

 
 
 

, at third secondary maxima is 

0I
121
 
 
 

 and so on. 
 
2. For a parallel beam of light falling on a convex 

lens, the situation resembles diffraction due to 
single slit. In such cases, the radius of the central 
bright band formed  1.22 f

D
  where, f is focal 

length of lens and D is the diameter of the 
circular aperture or diameter of lens.  

3. If lens L2 (with focal length f) is held very close 
to the slit, then f = D.  

4. For a microscope, R.P. increases with decrease 
in the wavelength of light used. 

 i. For violet light, R.P. is more than all 
visible colours. 

 ii. Usually blue light is used rather than red 
light for greater R.P. 

 iii. UV- light is used for greater R.P. than 
visible light.  

5. In case of optical instruments, for finding out 
R.P., if wavelength of light is not given then 
consider its value as 5000 Å.   

6. In case of plane diffraction gratings,  

 width of grating element = (e + d) = 2.54cm
n

 

 Where, n = number of lines per inch of grating 
plate. 

 
  
1. To observe diffraction, the size of the obstacle  

  [K CET 2015]  
 (A) should be much larger than the 

wavelength. 
 (B) has no relation to wavelength. 
 (C) should be of the order of wavelength. 
 (D) should be /2, where  is the 

wavelength. 
 
2. Assertion: Standard optical diffraction 

gratings cannot be used for discriminating 
between different X-ray wavelengths. 

 Reason: The grating spacing is not of the 
order of X-ray wavelengths.       

 (A) Assertion is True, Reason is True; Reason 
is a correct explanation for Assertion. 

 (B) Assertion is True, Reason is True; 
Reason is not a correct explanation for 
Assertion. 

 (C) Assertion is True, Reason is False. 
 (D) Assertion is False, Reason is False. 
 
3. For a parallel beam of monochromatic light of 

wavelength ‘’ diffraction is produced by a 
single slit whose width ‘a’ is of the order of 
the wavelength of light. If ‘D’ is the distance 
of the screen from the slit, the width of the 
central maxima will be           [AIPMT 2015] 

 (A) 2D
a
  (B) D

a
  

 (C)  Da


 (D) 2Da
   

4. Consider sunlight incident on a slit of width 
104 Å. The image seen through the slit shall 

 (A) be a fine sharp slit, white in colour at 
the centre. 

 (B) be a bright slit, red in colour at the 
centre diffusing to regions of lower 
wavelengths. 

 (C) be a bright slit, white at the centre 
diffusing to zero intensities at the edges. 

 (D) only be a diffused slit, white in colour. 
 
5. Light of wavelength  is incident on slit of 

width d. The resulting diffraction pattern is 
observed on a screen placed at distance D. The 
linear width of central maximum is equal to 
width of the slit, then D = _______      

  [GUJ CET 2015]  

 (A) 
2d

2
 (B) 

22
d
  

 (C) d


 (D) 2
d
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6. A parallel monochromatic beam of light is 
incident normally on a narrow slit. A diffraction 
pattern is formed on a screen placed 
perpendicular to the direction of the incident 
beam. At the third minimum of the diffraction 
pattern, the phase difference between the rays 
coming from the edges of the slit is                               

 (A) 0 (B) 3
2
  (C)  (D) 6 

 
7. In Fraunhoffer diffraction pattern, slit width is 

0.2 mm and screen is at 2 m away from the 
lens. If wavelength of light used is 5000 Å, 
then the distance between the first minimum 
on either side of the central maximum is ( is 
small and measured in radian)               

[MHT CET 2017] 
 (A) 101 m (B) 102 m 
 (C) 2  102 m (D) 2  101 m 
 
8. A linear aperture whose width is 0.02 cm is 

placed immediately in front of a lens of focal 
length 60 cm. The aperture is illuminated 
normally by a parallel beam of wavelength           
5  105 cm. The distance of the first dark 
band of the diffraction pattern from the centre 
of the screen is    [NEET P-II 2016] 

 (A) 0.15 cm (B) 0.10 cm 
 (C) 0.25 cm (D) 0.20 cm  
9. Light of wavelength 600 nm is incident 

normally on a slit of width 0.2 mm. The 
angular width of central maxima in the 
diffraction pattern is                 [K CET 2016] 

 (A) 6  103 rad  
 (B) 4  103 rad 
 (C) 2.4  103 rad 
 (D) 4.5  103 rad 
 
10. A plane wavefront ( = 6  10–7 m) falls on a 

slit 0.2 mm wide. A convex lens of focal 
length 0.14 m placed behind the slit focuses 
the light on a screen. What is the linear 
diameter of second maximum?           

 (A) 1.4 mm (B) 7 mm 
 (C) 28 mm (D) 2.1 mm 
 
11. In a diffraction pattern due to a single slit of 

width a, the first minimum is observed at an 
angle 30 when light of wavelength 5000 Å is 
incident on the slit. The first secondary 
maximum is observed at an angle of 

   [NEET P-I 2016] 

 (A) sin1 
1
2

 
 
 

 (B) sin1 
3
4

 
 
 

 

 (C) sin1 
1
4

 
 
 

 (D) sin1 
2
3

 
 
 

 

12. A coastal guardship uses 32 cm diameter disc to 
send sound waves of  = 2 mm to make undersea 
studies. At a distance of 400 m, the accuracy with 
which it can locate objects is close to  

 (A) 5 m (B) 2 m 
 (C) 0.2 m (D) 0.1 m 
 
 
 
 
 
 
 
 
 
  
13. In a diffraction pattern, intensity at central 

maximum is I0 and that at first secondary 

maximum is 0I
22

. The ratio of intensities at 

third secondary maximum to that at first 
secondary maximum is 

 (A) 5.5 (B) 2.5 
 (C) 3 (D) 0.18 
 
14. For what distance is ray optics a good 

approximation when the aperture is 4 mm and 
the wavelength of light is 400 nm? 

    [K CET 2016] 
 (A) 24 m (B) 40 m 
 (C) 18 m (D) 30 m 
 
15. Two towers on top of two hills are 60 km 

apart. The line joining them passes 0.15 km 
above a hill halfway between the towers. The 
longest wavelength of radio waves which can 
be sent between the towers without 
appreciable diffraction effects is 

 (A) 0.125 m (B) 1.5 m 
 (C) 0.75 m (D) 0.375 m 
 
 
 
  
 
 
 
       
  
16. Identify the microscope which has maximum 

resolving power. 
 (A) simple (B) compound 
 (C) reflecting (D) electron 

Resolving power of optical instruments10.2

The key to crack this question lies in
comprehending that, in order to avoid
diffraction effects, the radial spread of the
beam should be restricted upto the height of
the line joining the towers above the hill. 

Mind over Matter 

Mind over Matter 

The key to crack this question lies in
comprehending that, the guardship can locate 
the object in the range equal to width of central
maxima formed after diffraction of sound
wave through the disc. 
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17. Resolving power of telescope increases when
[MHT CET 2016] 

(A) wavelength of light decreases.
(B) wavelength of light increases.
(C) focal length of eye-piece increases.
(D) focal length of eye-piece decreases.

18. An astronomical refracting telescope will have
large angular magnification and high angular
resolution, when it has an objective lens of

[NEET (UG) 2018] 
(A) small focal length and large diameter.
(B) large focal length and small diameter.
(C) large focal length and large diameter.
(D) small focal length and small diameter.

19. The ratio of resolving powers of an optical
microscope for two wavelengths 1 = 4000 Å
and 2 = 6000 Å is   [NEET (UG) 2017]
(A) 9 : 4 (B) 3 : 2
(C) 16 : 81 (D) 8 : 27

20. The diameter of an eye-lens is 2.5 10–3 m and
the refractive index of the eye fluid is 1.44.
The resolving power of the eye (in min1) for
light of wavelength 4000 Å will be
(A) 0.86 (B) 1.07
(C) 1.14 (D) 2.15

21. The limit of resolution of 10 inch telescope for
 = 4500 Å is approximately equal to
(Take 1 inch = 2.5 cm)
(A) 0.45 (B) 0.22 
(C) 1.3 (D) 4.5

22. The human eye has an approximate angular
resolution of 3  10–4 rad and typical
photoprinter prints 600 dpi (dots per inch).
The minimum distance at which the printed
page be held so that individual dots are not
seen is (1 inch = 2.5 cm)
(A) 8 cm (B) 10 cm
(C) 12 cm (D) 14 cm

23. Assuming human pupil to have a radius of
0.25 cm and a comfortable viewing distance of
25 cm, the minimum separation between two
objects that human eye can resolve at 500 nm
wavelength is   [JEE (Main) 2015]
(A) 1 m (B) 30 m
(C) 100 m (D) 300 m

24. An astronaut is looking down on earth’s surface
from a space shuttle at an altitude of 500 km.
Assuming that the astronaut’s pupil’s diameter is
5 mm and the wavelength of visible light is
500 nm, the astronaut will be able to resolve
linear objects of the size of about

[Assam CEE 2015] 
(A) 0.5 m (B) 5 m
(C) 50 m (D) 500 m

 

25. In case of linearly polarised light, the
magnitude of the electric field vector
(A) does not change with time.
(B) varies periodically with time.
(C) increases and decreases linearly with time.
(D) is parallel to the direction of propagation.

26. Plane polarised light contains changing
electric vector
(A) perpendicular to the direction of

propagation in two planes.
(B) parallel to the direction of propagation

in two planes.
(C) parallel to the direction of propagation

in one plane only.
(D) perpendicular to the direction of

propagation in one plane only.

27. A glass plate is placed vertically on a horizontal
table with a beam of unpolarised light falling on
its surface at the polarising angle of 51o with
the normal. The electric vector in the reflected
light on screen S will vibrate with respect to the
plane of incidence in a

(A) vertical plane.
(B) horizontal plane.
(C) plane making an angle of 51o with the

vertical. 
(D) plane making an angle of 39o with the

horizontal.

The key to crack this question lies in
comprehending that, diameter of the eye is
apparent distance and refractive index is ratio
of real distance and apparent distance. 

Mind over Matter 

Polarisation of light10.3 

51° 51° 
S 
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28. When light is incident from denser medium to 
rarer medium, 

 (A) the reflection shall result in plane 
polarised light.  

 (B) the reflection shall result in partially 
polarised light. 

 (C) the reflected light cannot be polarised as 
2 < 1. 

 (D) the reflected light can be polarised only 
if angle of incidence is greater than 45. 

 
 
  
29. A calcite crystal is placed over a dot on a 

piece of paper and rotated. On seeing through 
the calcite, one will see              

 (A) one dot.  
 (B) two stationary dots. 
 (C) two rotating dots. 
 (D) one dot rotating about the other. 
 
30. Consider a light beam 

incident from air to a 
glass slab at Brewster’s 
angle as shown in 
figure. A polaroid is 
placed in the path of the 
emergent ray at a point 
P and rotated about an 
axis passing through  

 the centre and perpendicular to the plane of 
polaroid.                          [NCERT Exemplar] 

 (A) For a particular orientation, there shall 
be darkness as observed through the 
polaroid. 

 (B) The intensity of light as seen through 
the polariod shall be independent of the 
rotation. 

 (C) The intensity of light as seen through 
the polaroid shall go through a 
minimum but not zero for two 
orientations of the polaroid. 

 (D) The intensity of light as seen through the 
polaroid shall go through a minimum for 
four orientations of the polaroid. 

 
31. From Brewster’s law, except for polished 

metallic surfaces, the polarising angle 
[MHT CET 2016] 

 (A)  depends on wavelength and is different 
for different colours. 

 (B)  independent of wavelength and is 
different for different colours. 

 (C)  independent of wavelength and is same 
for different colours. 

 (D)  depends on wavelength and is same for 
different colours. 

32. Which of the following is used to eliminate 
head light glare in automobiles? 

 (A) Polaroid (B) Nicol prism 
 (C) Calcite crystal (D) Plane mirror  
33. In three dimensional motion pictures, the 

effect of depth is given by 
 (A) using two polaroids, one each for two 

eyes. 
 (B) using one polaroid. 
 (C) binoculars made up of convex lenses 

only. 
 (D) special camera using nicol prisms.  
34. Unpolarised light is incident from air on a 

plane surface of a material of refractive index 
‘’. At a particular angle of incidence ‘i’, it is 
found that the reflected and refracted rays are 
perpendicular to each other. Which of the 
following options is correct for this situation?  

[NEET (UG) 2018] 
 (A) Reflected light is polarised with its electric 

vector parallel to the plane of incidence. 
 (B) Reflected light is polarised with its 

electric vector perpendicular to the 
plane of incidence. 

 (C) i = sin–1 1 
  

 

 (D) i = tan–1 1 
  

  

 
35. The polarising angle for transparent medium is 

‘’, ‘v’ is the speed of light in that medium. 
Then the relation between ‘’ and ‘v’ is           
(c = velocity of light in air) 

[MHT CET 2017] 

 (A)  = tan1 v
c

 
 
 

 (B)  = cot1 v
c

 
 
 

 

 (C)  = sin1 v
c

 
 
 

 (D)  = cos1 v
c

 
 
    

36. The polarising angle of glass is 57. A ray of 
light which is incident at this angle will have 
an angle of refraction as           [K CET 2015] 

 (A) 43 (B) 25 (C) 38 (D) 33  
37. The angle of polarisation for a medium is 30. 

The critical angle in this case is 

 (A) sin–1 1
3

 (B) cos–1 3  

 (C) sin–1 3  (D) tan–1 3   
38. A ray of light from air is incident on the 

surface of glass with angle of incidence equal 
to the angle of polarisation. It suffers a 
deviation of 22 on entering glass. The angle 
of polarisation is                      [BCECE 2015] 

 (A) 22 (B) 56 (C) 34 (D) 68 

P 

Brewster’s law and the law of Malus 10.4



SAMPLE
 C

ONTENT

405

 

  

Chapter 10: Diffraction and Polarisation
  of Light 



39. Two polaroids P1 and P2 are placed with their 
axis perpendicular to each other. Unpolarised 
light I0 is incident on P1. A third polaroid P3 is 
kept inbetween P1 and P2 such that its axis 
makes an angle 45 with that of P1. The 
intensity of transmitted light through P2 is 

 [NEET (UG) 2017] 
 (A) 0I

4
 (B) 0I

8
 (C) 0I

16
 (D) 0I

2   
40. Unpolarised light of intensity 40 Wm–2 passes 

through three polarisers such that transmission 
axis of the last polariser is crossed with that of 
the first. The intensity of final emerging light 
is 2.5 Wm–2. The intensity of light transmitted 
by first polariser will be 

 (A) 40 Wm–2 (B) 20 Wm–2 
 (C) 10 Wm–2 (D) 5 Wm–2 
 
41. An ordinary ray of light is incident on set of five 

polaroid sheets. Each sheet is oriented at angle of 

3
 radian with the previous sheet. The intensity 

of light transmitted through combination, if I0 is 
the intensity of ordinary light, is 

 (A) 0I
10

 (B) 0I
16

 

 (C) 0I
256

 (D) 0I
512   

42. A plane polarised light is incident normally on 
a tourmaline plate. Its E vectors make an angle 
of 60 with the optic axis of the plate. Find the 
percentage difference between initial and final 
intensities.                             [GUJ CET 2015] 

 (A) 25% (B) 50% 
 (C) 75% (D) 90%  
43. A clear sheet of polaroid is placed on top of a 

similar sheet so that their axes make an angle 

of sin–1 2
3

 
 
 

 with each other. The ratio of 

intensity of the emergent light to that of 
polarised light is 

 (A) 5 : 18 (B) 4 : 9 
 (C) 18 : 25 (D) 2 : 9  
44. Two beams, A and B, of plane polarised light 

with mutually perpendicular planes of 
polarization are seen through a polaroid. From 
the position when the beam A has maximum 
intensity and beam B has zero intensity, a 
rotation of polaroid through 60 makes the two 
beams appear equally bright. If the initial 
intensities of the two beams are IA and IB 

respectively, then A

B

I
I

 equals 

 (A) 3 (B) 3
2

 (C) 1 (D) 1
3  

45.  Unpolarised light of intensity I passes through 
an ideal polariser A. Another identical 
polariser B is placed behind A. The intensity 
of light beyond B is found to be I

2
. Now 

another identical polariser C is placed between 
A and B. The intensity beyond B is now found 
to be I

8
. The angle between polariser A and C 

is:                                       [JEE (Main) 2018] 
 (A)  45   (B)  60  
 (C)  0   (D)  30  
46. If  is the polarising angle for the optical 

media whose critical angles are i1 and i2, then 
the correct relation among the following is       

 (A) sin  = 2

1

sini
sini

 (B) tan  = 2

1

sini
sini

 

 (C) tan  = 1

2

sini
sini

 (D) sin  = 1

2

sini
sini   

47. A polaroid sheet rotating with constant 
angular velocity  about an axis along the 
direction of propagation of light and passing 
through its centre, is kept between two crossed 
polarisers. If the polaroid sheet is perfectly 
aligned to first polariser at time t = 0, then the 
variation of intensity of light emerging from 
last polariser with time is best represented by 

 (I0 = intensity of light after passing through 
first polariser)  

(A) 
 
 
 
   
 
 
(B) 
 
 
  
  
 
(C) 
 
 
   
 
(D) 
 
 
 







 


 


 t 

0I
2

I

4

 4


 4


 4




t 

0I
4

 I 
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 2


 2


 2
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0I
2

 

I

2




 2




2


t

0I
4I 
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48. Assertion: If a marching band is approaching 

on a cross street, then we hear the sound 
produced by a flute first and that of bass drum 
later on. 

 Reason: The sound produced by drum gets 
easily diffracted due to its longer wavelength. 

 (A) Assertion is True, Reason is True; Reason 
is a correct explanation for Assertion. 

 (B) Assertion is True, Reason is True; Reason 
is not a correct explanation for Assertion. 

 (C) Assertion is True, Reason is False. 
 (D) Assertion is False, Reason is True.  
49. Assertion: If  is the angle between the planes 

of transmission of two analysers then the 
intensity of emergent light is proportional to 
cos2. 

 Reason: In the propagation of electromagnetic 
waves, the angle between the direction of 

propagation and plane of polarisation is 
2
 . 

 (A) Assertion is True, Reason is True; Reason 
is a correct explanation for Assertion. 

 (B) Assertion is True, Reason is True; Reason 
is not a correct explanation for Assertion. 

 (C) Assertion is True, Reason is False. 
 (D) Assertion is False, Reason is True.  
50. In a double slit experiment, the two slits are    

1 mm apart and the screen is placed 1 m away. 
A monochromatic light of wavelength 500 nm 
is used. What will be the width of each slit for 
obtaining ten maxima of double slit within the 
central maxima of single slit pattern? 

[AIPMT 2015] 
 (A) 0.2 mm (B) 0.1 mm 
 (C) 0.5 mm  (D) 0.02 mm  
51. The angular width of the central maximum in a 

single slit diffraction pattern is 60. The width of 
the slit is 1 m. The slit is illuminated by 
monochromatic plane waves. If another slit of 
same width is made near it, Young’s fringes can 
be observed on a screen placed at a distance  
50 cm from the slits. If the observed fringe width 
is 1 cm, what is slit separation distance? 

 (i.e., distance between the centres of each slit.)                                                                   
[JEE (Main) 2018] 

 (A) 75 m (B) 100 m  
 (C) 25 m (D) 50 m  
52. Estimate the largest distance from which the 

marking on a metre scale can be seen by naked 
eye (normal eye). (Wavelength of visible light 
ranges from 400 nm to 750 nm.) 

 (A) 25 m   (B) 8 m  
 (C) 16 m   (D) 4 m 

 
 
 
 
   
53. The box of a pin hole camera, of length L, has 

a hole of radius a. It is assumed that when the 
hole is illuminated by a parallel beam of light 
of wavelength  the spread of the spot 
(obtained on the opposite wall of the camera) 
is the sum of its geometrical spread and the 
spread due to diffraction. The spot would then 
have its minimum size (say bmin) when 

     [JEE (Main) 2016] 

 (A) a = L and bmin = 
22

L
 
 
 

 

 (B) a = L  and bmin = 4 L  

 (C) a = 
2

L
 and bmin = 4 L  

 (D) a = 
2

L
  and bmin = 

22
L

 
 
    

54. The closest star to the earth apart from the sun is 
the sirius. Sirius is a system of binary stars, sirius 
- A and sirius - B. These stars are separated by 
mean distance of 20 AU. If these stars, emitting 
light of wavelength 5000 Å, are observed using a 
telescope with objective covered by screen with 
the hole of width 1.5 cm, then 

 (Average distance of the stars from earth                
is 8 LY, 1 AU = 1.5  1011 m, 1 LY = 9.5  1015 m) 

 (A) the stars appear to be just resolved. 
 (B) the stars cannot be resolved. 
 (C) the stars show a diffraction pattern with 

central maxima of 0.64 mm which can 
be observed by naked eye. 

 (D) the given information is insufficient to 
deduce any of the above. 

  
 
 
   
1. Which one of the following is most essential 

for observing diffraction of light? 
 (A) Monochromatic light 
 (B) White light 
 (C) A narrow slit or obstacle 
 (D) Two coherent sources  
2. Diffraction effects are easy to notice in the 

case of sound waves than in case of light 
waves because  

 (A) sound waves are longitudinal. 
 (B) sound is perceived by the ear. 
 (C) sound waves are mechanical waves. 
 (D) sound waves are of longer wavelength. 

Miscellaneous 

 Practice Problems

Diffraction of light10.1 

The key to crack this question lies in
comprehending that, the human pupil has
diameter of 2 mm approximately. 

Mind over Matter 
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3. Considering diffraction, image of a distant
point source through a converging lens will be a
(A) point.
(B) bright disc surrounded by dark and

bright rings.
(C) dark disc.
(D) bright disc.

4. Diffraction pattern is obtained by using a
beam of yellow light. What will happen if
yellow light is replaced by red light?
(A) Bands will be narrower and crowded

together.
(B) Bands become broader and further

apart.
(C) No change will take place.
(D) Bands will disappear.

5. In a single slit diffraction experiment, the
width of the slit is halved. Then the central
maximum of the diffraction pattern will
become ________.
(A) narrower and fainter
(B) narrower and brighter
(C) broader and fainter
(D) broader and brighter

6. A parallel beam of monochromatic light of
wavelength 6000 Å is incident normally on a
single narrow slit of width 0.0012 mm. The
light is focused by a convex lens on a screen
placed in the focal plane. The first minimum
will be formed for the angle of diffraction
equal to
(A) 0o (B) 15o

(C) 30o (D) 60o

7. A slit of width ‘a’ is illuminated by white
light. For orange light ( = 5980 Å), the first
minima is obtained at  = 45. Then the value
of ‘a’ will be
(A) 1329 Å (B) 6.5  10–4 mm
(C) 0.76 m (D) 7.6  10–4 cm

8. In the far field diffraction pattern of a single
slit under polychromatic illumination, the first
minimum with the wavelength 1 is found to
be coincident with the fourth maximum at 2.
Then, 1 : 2 is equal to
(A) 2 : 7 (B) 1 : 4
(C) 9 : 2 (D) 1 : 2 

9. Angular width of central maximum of a
diffraction pattern on a single slit does not
depend upon
(A) distance between slit and source.
(B) wavelength of light used.
(C) width of the slit.
(D) frequency of light used.

10. A parallel beam of wavelength
 = 550 nm passes through a long slit of width
4  10–4 m. The angular divergence for which
most of light diffracts is
(A) 5.40   10–3 rad (B) 4.55  10–3 rad
(C) 3.58  10–3 rad (D) 2.75  10–3 rad

11. In a diffraction pattern produced by a slit of width
a, amplitude and intensity of central maxima are
A0 and I0 respectively. If the amplitude of the
light wave midway between central maxima and
first minima is A = 2A0/, then the intensity of the
pattern at this point will be

 (A) 0I
2
  (B) 04I



(C) 0
2

4I


(D) 02I


 

12. Assertion: Stars are often photographed with
the help of telescope fitted with a blue filter.
Reason: Blue filter transmits blue light, which
has shorter wavelength. Therefore, resolving
power of telescope increases.
(A) Assertion is True, Reason is True; Reason

is a correct explanation for Assertion.
(B) Assertion is True, Reason is True; Reason

is not a correct explanation for Assertion.
(C) Assertion is True, Reason is False.
(D) Assertion is False, Reason is False.

13. An object for a microscope is illuminated with
UV light. What will be the effect on the
resolving power of the microscope, if UV light
is replaced by hard X - rays?
(A) Increased
(B) Decreased
(C) Becomes double
(D) Becomes half

14. Which of the following statement/s is/are true
in case of an astronomical telescope?
(I) Large aperture of objective lens helps in

better resolution.
(II) The main purpose of eyepiece is to

magnify the image.
(III) Eyepiece plays an important role in

resolution.
(A) only (I). (B) (I) and (II).
(C) (I) and (III). (D) (I), (II) and (III).

15. Two points separated by distance of 0.2 mm
can just be resolved by a microscope, when
light of wavelength 5800 Å is used. What will
be the limit of resolution if light of wavelength
4500 Å is used?
(A) 0.155 mm (B) 0.015 mm
(C) 0.25 mm (D) 0.078 mm

Resolving power of optical instruments 10.2 
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16. A window is fitted with a wire mesh and 
distant object at 200 m is being viewed 
through it by the telescope. The spacing 
between the wires of the mesh is 2 mm. The 
wavelength of light used is 5000 Å. The 
minimum diameter of the telescope must be 

 (A) 6.1 cm  (B) 5.9 cm 
 (C) 4.2 cm  (D) 3.6 cm  
17. The aperture of the largest telescope in the 

world is about 5 m. If the separation between 
the moon and the earth is 4  105 km and the 
wavelength of visible light is 6000 Å, then 
minimum separation between the objects on 
the surface of the moon which can be just 
resolved is approximately equal to 

 (A) 120 m (B) 30 m 
 (C) 60 m (D) 90 m  
18. The resolution limit of a normal human eye is  

1 minute. A person wants to see two pillars at a 
distance of 24 km as separate ones. The distance 
between the two pillars should be approximately 

 (A) 12 m (B) 9 m 
 (C) 7 m (D) 5 m 
 
  
19. Which of the following cannot be polarised? 
 (A) Gamma rays  
 (B) Ultraviolet rays. 
 (C) Far - infrared rays.  
 (D) Ultrasonic waves.  
20. The plane of vibration and the plane of 

polarisation of a beam of light 
 (A) are identical to each other. 
 (B) are orthogonal to each other. 
 (C) make an angle, which depends on the 

colour of the light. 
 (D) rotate with respect to each other along 

the path of the beam. 
 
 
21. When unpolarised light is scattered by small 

particles the scattered light is  
 (A) unpolarised. 
 (B) partially polarised. 
 (C) completely plane polarised. 
 (D) polarised only if scattered through angle 

of 45.  
22. A polaroid (a crystal) is being used as an 

analyser of plane polarised light. In one 
complete rotation of the crystal, the zero 
intensities will be observed _______. 

 (A) only once (B) twice 
 (C) thrice (D) never.  

23. Assertion: Linearly polarised light when 
incident on a H – polaroid will always give 
linearly polarised light. 

 Reason: H - polaroids show dichroism and 
gives almost 100% polarisation. 

 (A) Assertion is True, Reason is True; 
Reason is a correct explanation for 
Assertion. 

 (B) Assertion is True, Reason is True; 
Reason is not a correct explanation for 
Assertion. 

 (C) Assertion is True, Reason is False. 
 (D) Assertion is False, Reason is True.  
24. A beam of light travelling through water 

strikes a glass plate, which is also immersed 
in water. When the angle of incidence is 51, 
the reflected beam is found to be plane 
polarised. What is the refractive index of 
glass if the refractive index of water is 4

3
?  

(tan 51 = 1.235) 
 (A) 1.325 (B) 1.647 
 (C) 1.987 (D) 2.123  
25. Critical angle for a certain wavelength of light 

in glass is 37. The angle of refraction in glass 
corresponding to this is approximately (Take 

sin 37 = 3
5

) 

 (A) 90 (B) 53 
 (C) 40 (D) 30  
26. At what angle above the horizon is the sun 

when a person observing its ray reflected from 
a glass plate ( = 3/2) finds them linearly 
polarized along the horizontal? 3tan 56

2
  

 
 

 (A) 90 (B) 56 
 (C) 34 (D) 45  
27. When an unpolarised light of intensity I0 is 

incident on a polarising sheet, the intensity of 
the light which does not get transmitted is 

 (A) zero (B) 0I
4  

 (C) 0I
2  

 (D) I0  

 
28. Two polaroid sheets are placed one over the 

other with their axes inclined to each other at 
an angle . If only 37.5% of the intensity of 
light incident on first sheet emerges from the 
second sheet, the value of  is 

 (A) 30 (B) 45 
 (C) 60 (D) 90 

Polarisation of light10.3 

Brewster’s law and the law of Malus 10.4 



SAMPLE
 C

ONTENT

409

 

  

Chapter 10: Diffraction and Polarisation
  of Light 



29. Consider a light 
beam incident on 
the surface of a 
transparent medium 
of refractive index 
  from air. The 
plane of incidence 
is X-Y plane.  

 The electric field vector will always be 
perpendicular to incident ray AB as shown in 
figure. This vector can be resolved in two 
components, one in X-Y plane (indicated by 
double arrows) and another in Z-direction 
(indicated by dot). Here, if size of the arrow or 
dot determines the magnitude of the E


 

component, then  
 
 
 (A)    
 
  
 
 
 (B) 
 
 
 
 
 (C)    
 
 
   
 
 (D)  
 
 
 
   
30. An unpolarised light shows symmetry only 

when it is passed through _______. 
 (A) tourmaline crystal  
 (B) dichroic substance 
 (C) air medium 
 (D) nicol prism  
31. Which of the following phenomena distinguishes 

between diffraction and interference? 
 (A) In diffraction, all maxima are of decreasing 

intensity whereas in interference all the 
maxima are of equal intensity. 

 (B) In diffraction, all maxima are of equal 
intensity whereas in interference all the 
maxima are of decreasing intensity. 

 (C) In diffraction, all the maxima are of 
decreasing intensity whereas in 
interference all the maxima are of 
increasing intensity. 

 (D) In diffraction, all the maxima are of 
equal intensity whereas in interference 
only central maxima has different 
intensity than rest of them.  

32. In polar regions, for navigation purpose 
 (A) magnetic compass is used. 
 (B) electric compass is used. 
 (C) wind direction is used. 
 (D) the polarisation of sunlight by scattering 

is used.  
33. Assertion: There is a limit on resolving two 

neighbouring points imaged by a converging lens. 
 Reason: A converging lens forms a disc 

image of a point source.  
 (A) Assertion is True, Reason is True; Reason 

is a correct explanation for Assertion. 
 (B) Assertion is True, Reason is True; Reason 

is not a correct explanation for Assertion. 
 (C) Assertion is True, Reason is False. 
 (D) Assertion is False, Reason is False.  
34. A monochromatic plane wave of speed ‘c’ and 

wavelength ‘’ is diffracted at a small aperture 
‘a’. The diagram illustrates successive 
wavefronts. After what time will some portion 
of the wavefront AB reach X?  

 (A) 3
2c


 

 (B) 2
9c
  

 (C) 3
c


 

 (D) 4
c


   
35. A monochromatic light is passed through a 

polariod and then made incident on a prism of 
refractive index 3 , at an angle  as shown in 
figure. At what value of angle , does the spot 
of light on screen vanish? 

 
 
 
 
 
 
 
  
 (A) 30 (B) 45 
 (C) 60 (D) 90 

Miscellaneous 

a

A 

B 

X 

screen

 

 = 3  
Polaroid

Monochromatic
light 

Reflected rayRefracted ray

Refracted ray Reflected ray

Refracted ray Reflected ray

Refracted ray Reflected ray



r

X 

i

Y 
A 

B
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1. (C) 2. (A) 3. (A) 4. (A) 5. (A) 6. (D) 7. (B) 8. (A) 9. (A) 10. (D) 
11. (B) 12. (A) 13. (D) 14. (B) 15. (C) 16. (D) 17. (A) 18. (C)  19. (B) 20. (D) 
21. (A)  22. (D) 23. (B) 24. (C) 25. (B) 26. (D) 27. (A) 28. (A) 29. (D) 30. (C) 
31. (A) 32. (A) 33. (A) 34. (B)  35. (B) 36. (D) 37. (C) 38. (B) 39. (B) 40. (B) 
41. (D)  42. (C) 43. (A) 44. (A) 45. (A) 46. (C) 47. (A) 48. (A) 49. (C) 50. (A) 
51. (C)  52. (D) 53. (B) 54. (A)             
 
    
1. (C) 2. (D) 3. (B) 4. (B) 5. (C) 6. (C) 7. (C) 8. (C) 9. (A) 10. (D) 
11. (C) 12. (A) 13. (A) 14. (B) 15. (A) 16. (A) 17. (C) 18. (C) 19. (D) 20. (B) 
21. (B) 22. (B) 23. (D) 24. (B) 25. (D) 26. (C) 27. (C) 28. (A) 29. (A) 30. (C) 
31. (A) 32. (D) 33. (A) 34. (C) 35. (C)            
    
 
 
    
4. Given: slit width  = 104 Å = 104  10 10 m  
                          = 106 m = 1 m 
 Wavelength of sunlight (visible region) ranges 

from 4000 Å to 8000 Å i.e., 0.4 m to          
0.8 m. 

 As the slit width is comparable to wavelength, 
diffraction occurs with maxima at centre. 
Appearance and mixing of all colours form 
white patch at the centre. 

 
5. Width of central maxima = 2 D

d
  

 W = 2 D
d
  

 Given: W = d 

 d = 2 D
d


 D = 
2d

2   
6.  The phase difference () between the wavelets 

from the top edge and the bottom edge of the 
slit is 2 (d sin )

  


 where d is the slit width. 

The third minima of the diffraction pattern 

occurs at 3sin
d


   so 2 3d 6
d

            
7. Distance of 1st minima from central maxima  

  x1 = D
a


 

 Distance between two minima on either side 
of the central maxima is 

 2x1  = 2 D
a
  = 

10

3

2 5000 10 2
0.2 10





  


= 102 m 

 
8. Distance of nth minima from the centre of the 

screen is,  

 yn = n D
a
  

 here, n = 1 

 y = D
a
 = 

55 10 60
0.02

   = 0.15 cm 
 
9. Given :  = 600 nm = 600  109 m 

 Total angular width, 2  =
9

3

2 2 600 10
a 0.2 10





  



 

       = 6  103
 rad 

 
10. Linear diameter = 2 (distance of second  

maxima from central 
maxima) 

    = 2(x2) 

    = 2   D2n 1
2a
   

 

    = 5 D
a
           ….( n = 2) 

 Assuming lens is held very close to the slit,  
 f = D. 

 Linear diameter = 5 f
a


 
= 

7

3

5 6 10 0.14
0.2 10





  


  

   = 2.1 mm 

Answer Key

 Concept Building Problems

Practice Problems

Hints

 Concept Building Problems 
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11. For nth minimum intensity, a sin  = n
In this case:  n = 1,

 a sin  30 = 
 a = 2 

For 1st secondary maximum

 a sin 1= 3
2


 sin1 = 3
2 a
 = 3

4
 ….( a = 2) 

  = sin1 
3
4

 
 
 

12. Width of central maxima = 2D
a
  

 =  
 

3

2

2 400 2 10

32 10





  


 = 5 m  

13. Using shortcut no. 1

Intensity at first secondary maximum I1 = 0I
22

and  

Intensity at third secondary maximum I3 = 0I
121

. 

 3

1

I
I

= 22
121

 = 0.18 

14. Zf =
 232

9

4 10a
400 10








 
= 40 m 

15. 

The radial spread of the beam should be 
restricted upto 0.15 km over the hill and    
30 km away from the hills. 

 Z = 30 km = 3  104 m
a = 0.15 km = 150 m

as, Z = 
2a


 =  2

4

150
3 10

 = 0.75 m 

16. Electron microscope has smallest wavelength

and R.P. of microscope  1




17. R. P. of telescope = a
1.22

 R. P.  1


 As  decreases, R. P. increases. 

18. 
focal length of

Angular magnification
objective lens

  
 

 


aperture(diameter)of
Angular resolution

objective lens


19. Resolving power of a microscope is,
R.P.  1



1

2

R.P.
R.P.

 = 2

1




 = 6000
4000

= 3
2

20. Let d be the diameter of the eyelens,
 D is the real aperture of the eye.

   = 1.22
D
  = 1.22

d
rad = 1.22 180 60

d
  
   

min 

 =
7

3

1.22 4 10 180 60
2.5 10 1.44 3.14





   
  

 min 

….(the angular separation is given in radians 

where, 1c = 180 60


 min.) 

 R.P. = 1


 = 2.15 per min 

21. d = 1.22
D
  = 

71.22 4.5 10
0.25

   = 2.2  10–6 rad 

 d = 2.2  10–6   180 60 60
3.14
  s

 0.45

22. Printer prints 600 dpi = 1600 dotscm
2.5



 Distance between two dots x = 
22.5 10

600



 = 4.17  10–5 m 
Now,  
angular resolution =  = 3  10–4 rad ...(given) 

As,  = distance between two dots
minimum distanceof pagefrom eye

= x
d

 d = x


 = 
5

4

4.17 10
3 10








 0.14 m = 14 cm

23. 

R.P.  =  
1.22

2 sin


 

sin  = 0.25 1
25 100



 R.P. = 
91.22 500 10

12 1
100

 
   
 

= 3.05  105 m  30 m 

0.25 cm 

25 cm

0.15 km 

30 km 30 km 
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24. Limit of resolution 

 d = 1.22 
D
  

 d = 1.22  
9

3

500 10
5 10








= 1.22  104 

 Let the size of object be so that it can be 
resolved 

 
 
  
 
 
 From figure, 

 tan d  d = 3500 10
l

 

  1.22  104 = 3500 10
l

 

 l = 50  1.22 m = 61 m 
 Hence, the nearest option is (C). 
 
25.  The magnitude of electric vector varies 

periodically with time because it is in the form 
of electromagnetic wave. 

 
27. When unpolarised light is incident at 

polarising angle, the reflected light is plane 
polarised in a direction perpendicular to the 
plane of incidence. Therefore, electric vector 
in the reflected light will vibrate in vertical 
plane with respect to plane of incidence. 

 
28. For polarisation by reflection, 

 tan ip = d

r




 ….(Brewster’s law) 

 In case of internal reflection, 

 sin ic = r

d




 ….(ic = critical angle) 

 | tan ip | > | sin ic | 
  The reflection shall result in plane 

polarised light. 
 
29. Light suffers double refraction while passing 

through calcite crystal and emerges one 
ordinary ray and another extra-ordinary ray, 
the image of which is rotating about the 
ordinary ray image. 

 
30. According to Brewster’s law, light reflected 

from the top of glass slab gets polarised. 
 The ray refracted into glass slab and ray 

emerging from glass slab are partially 
polarised. 

 Hence, upon holding and rotating polaroid in 
the path of emergent ray intensity reduces to 
minimum for two orientation of the polaroid 
but it is non-zero. 

32. Calcite crystal and nicol prism, though 
produce plane polarised light, cannot be 
prepared as large sheets, (they are small). 
Also, plane mirror can be not used for this 
purpose. Polaroids play same role as calcite 
crystal or nicol prism for large scale. Hence, 
they are used to reduce intensity by 
polarisation. 

 
33. The spectacle having two separate polaroids 

one for left eye and another for right eye 
superimpose the pictures giving the three 
dimensional effect. 

 
34. Given: Reflected ray and refracted ray are 

perpendicular to each other. This implies that 
the angle of incidence equals polarising angle 
(ip). For i = ip, reflected light is completely 
plane polarised i.e., its electric vector is 
perpendicular to the plane of incidence. 

 
35. For polarising angle, 

 tan  =  = c
v

 

 cot  = v
c

 

  = cot1 v
c

 
 
    

36. According to Brewster’s law, 
 iP + r = 90 
 r = 90  57 = 33 
 

37.  = tan ip = tan 30 = 
1
3

 

 sin ic = 1


= 3  

  ic = sin–1  3
  

38.  
 
 
 
 
 
 
 
 
  
 From figure, 
 ip =  + r  

….(Vertically opposite angles are equal) 
 ip = 22 + (180  ip  90) 
 2ip = 112 
 ip = 56 

d 

l 

500 km 

ip ip 

r 
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39. The intensity of light after passing through P1
is half the intensity of unpolarised light.

 I1 = 0I
2

According to the law of Malus, intensity of
light after passing through P3 is,

I2 = 0I
2

 cos2 (45) = 0I
4

Similarly, the intensity of light through P2 is,
I3 = 0I

4
cos2 (45) = 0I

8

40. Intensity of light transmitted by the first
polariser is half of the intensity of unpolarised
light = 20 Wm–2

41. The intensity of unpolarised light after passing
through first polaroid will be half the initial.

i.e., I1 = 0I
2

Now, according to Malus law, 

I2 = I1 cos2 
3
 

 
 

 = 0I
2

  1
4

 
 
 

= 0I
8

Similarly, 

I3 = I2 cos2 
3
 

 
 

 = 0I
8 4

 = 0I
32

 I4 = 0I
32 4

 = 0I
128

and  I5 = 0I
512

42. Using law of Malus,
I2 = I1 cos2 

 I2 = I1 cos2 60

 I2 = I1

21
2

 
 
 

= 1I
4

= 0.25 I1  

Hence, intensity becomes 25% of initial i.e., it 
decreases by 75%. 

43. Let I0 be the intensity of unpolarised light. The

intensity transmitted by the first sheet is 0I
2

.

This will be the intensity of incident light on
the second polaroid. The intensity transmitted

by the second polaroid will be 0I
2

 
 
 

 cos2 

 where  is the angle between their axes 

sin  = 2
3

 cos  = 5
3

….( 1  sin2  = cos2 ) 

 0I
2

 
 
 

 cos2  = 0I
2

 
 
 

2
5

3
 
  
 

= 5
18

I0 

Ratio of intensity of emergent light to that of 

unpolarised light = 5
18

44. By law of Malus,
I = I0 cos2
Now, initially angle A = 0 and B = 90
After rotation, A = 60

 B = 90  60 = 30
 IA = IAcos260 and IB = IBcos230
 As IA = IB 

 IA  1
4

 = IB  3
4

A

B

I
I

= 3
1

45. Intensity of unpolarised light after passing
through polariser A, AI  = I

2
Given that the intensity of light after passing 
through polariser B is, BI  = I

2
 Polarisers A and B are parallel to each other.

Let polariser C makes angle  with the
polariser A. Hence, it will make same angle
with polariser B.

 CI  = I
2

 cos2 

Now, when the light passes through C and
then B.

IB = 2I
2

cos  
 

cos2  = I
8

 (cos2)2 = 1
4

 cos2 = 1
2

 cos  = 1
2

  = 45

46.

Consider the figure 
1 sin  = 2 sin (90 – )

2

1




= tan 

 But sin i1 = 
1

1


 and sin i2 = 
2

1


 tan  = 1

2

sin i
sin i

90 



(90– ) 

 1

2
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47. Intensity of light passing through first polariser  
 P1 is I0. 
 From the law of Malus, 
 the intensity of light passing through second 

polariser P2 is, 
 I2 = I0 cos2 t 
 where, t is the angle between axes of P1 and P2. 
 Given that, axes of P1 and P3 are crossed. 
 Angle between axes of P2 and P3 will be, 

  = 
2
  – t 

 Intensity of light emerging out from P3 will be, 
 I3 = I2 cos2  

  = I0 cos2 (t) cos2  t
2
  

 
 

  = I0 cos2 (t) sin2 (t) 

  = 0I
4

 
 
 

 sin2 (2t) 

….( sin 2 = 2 sin cos) 
 Now, for one complete rotation  = 2 
 2t = 2 

     t = 


 

 This is best depicted by graph (A).  
49. In the propagation of e.m. waves, plane of 

polarisation contains the direction of 
propagation.  

50. 
10 D 2 D

d a
 

  

  a = 
2d
10

 = 0.2d = 0.2  1 mm = 0.2 mm 
 
51. Given: 2 = 60 
 Considering condition for minima in diffraction, 
 Path difference (∆x) = a sin = n 
 As a = 1m,  = 30 and n = 1, 
  = a sin

n
  = 1  10–6  1

2
  

  = 0.5 m 
 If same setup is used for Young’s  double slit 

experiment, then, 
           Fringe width  = D

d
   

 As,  = 1 cm and D = 50 cm, 

 d = D


 = 
60.5 10 0.5

0.01

   = 25 m 
 
52. Visible light has average wavelength ()             

5000 Å. The least marking on metre scale is          
1 mm. If D is the required distance then angle 
subtended by 1 mm at distance D is, 

  = 1
D 1000

 rad 

 In order to see the marking clearly, this angle 

must be equal to or greater than 
a
  of the 

instrument. 

 1
1000D

 
a
  or D  a

1000
 

 D  
3

7

2 10
1000 5 10






 

 

 D  4 m  
53. Let geometrical spread be a and spread due to 

diffraction be c such that size of spot b = a + c 
  
   
 
 
 
 
  
 From the figure, 
 c = L sin  
 For  being very small, sin     

 c = L = L
a
  

 b = a + L
a
  ….(i) 

 For minimum value of b, 

 0 = 
2a L

a
   

 a2 = L             (considering magnitude) 
  a = L  
 Substituting value of a in equation (i), 

 bmin = LL
L


 


 

 bmin = 2 L 4L     
54.  
 
 
 
   
 Given:  a = slit width (aperture)  = 1.5 cm  
      = 0.015 m 
    = 5000 Å = 5000  10–10 m 
   d = 20 AU = 3  1012 m 

 Now,  d = 1.22
a
  = d

x
 

 Where,  x =  distance at which the two stars 
are just resolved. 

 x = ad
1.22

 = 
12

10

0.015 3 10
1.22 5000 10

 
 

 = 7.4  1016 m 

 x  7.8 light years 

Lsin 
a



Pin hole camera

d 

sirius -B 

sirius -A x 
d 
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As the distance at which the stars are just 
resolved is less than the average distance 
between stars and the earth, the stars appear to 
be just resolved. 
Also, the diffraction pattern formed due to 
stars is so tiny that the eye cannot distinguish 
the maxima and minima without using optical 
instrument. 

1. Diffraction phenomenon depends on the size
of the diffracting obstacle or object because it
should be of the order of wavelength of light.

3. When a parallel beam of light is incident on a
converging lens, only the part interrupted by the
lens gets transmitted into the converged beam.
Thus, the light is diffracted by the lens. This
lens itself converges the diffracted light in its
focal plane. Hence, we observe bright disc
surrounded by alternate dark and bright rings.

4. Bandwidth  
 yellow < red. Hence for red light diffraction

bands become broader and further apart.

5. Width of the central maximum is given by

2x = 2 D
a


 x  1
a

 When ‘a’ is made a
2

, x will increase. Also, 

intensity decreases as ‘a’ decreases. 

6. For the first minima, a sin  = 1 

 sin
a


   
10

1 o
3

6000 10sin 30
0.0012 10






 
    

7. For first minima,

 =
a


 a = 
105980 10 4 


….(As 45 = 

4
 radian)

   = 0.7614  10–6 m = 0.76 microns 

8.  

i.e.,  1 22 4 11 D D
d 2 d

  
  1

2




= 9
2

9. Angular width = 2 = 2 sin–1

a
 

 
 

or 2 = 2f
a


 It is independent of distance between source
and slit.

10. Most of the light is in the divergence angle of
the central maximum

 2 = 2
a
 =

9

4

2 550 10
4 10





 


 = 2.75  10–3 rad 

11. At central maxima, I0  2
0A

 At given point, let intensity of light be I,
 I  A2

 I 
2
0

2

4A


….( A = 2A0/)

 
0

I
I

 = 
2
04A


  

2
0

1
A

 I = 0
2

4I


13. R.P.  1 ,


UV > X

 R.P. for X - rays will be greater than that for UV
light resulting in increase in resolving power.

14. As, R.P.  D
larger aperture helps in better resolution. Also,
the main purpose of eyepiece is to magnify the
image. The objects which are not resolved by
the objective, will not be resolved by eyepiece.
Hence, statements (I) and (II) are true while,
statement (III) is false.

15. d  

 2

1

d
d

= 2

1




  d2 = d1 2

1

 
  

= (0.2)  4500
5800

 = 0.155 mm 

16. d
x

= 1.22
D


     D = 1.22 x
d


 D =
7 2

3

1.22 5 10 2 10
2 10





   


= 6.110–2m = 6.1 cm 

17. d = diameter of the telescope
distance of the moon

 d = 5 3

5
4 10 10 

 m = 8

5 m
4 10

 d = 1.22
d


 d = 1.22
d



 =
7

8

1.22 6 10
5

4 10

 



= 58.56 m 

Hence, the nearest option is (C). 

18. d = 1 =
o1

60
 
 
 

 = 
180 60

 
  

 radian 

If d is the actual distance between the pillars 
and D is distance between the pillars and the 

person then, d
D

 = d

 d = D d = 24000 
180 60




 = 6.977  7 m 

Position of 
first minima 

Position of 
fourth maxima

= 

Practice Problems 
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19. Ultrasonic waves are longitudinal waves and
hence cannot be polarised.

20. Both planes are perpendicular to each other. 
22. Intensity is zero when polariser and analyser

are at angles 90 or 270. Hence, twice.

23. Linearly polarised light when incident on any

polaroid with E


 perpendicular to transmission
axis, will be completely blocked by the
polaroid.

24. According to Brewster’s law
wg = tan ip = tan 51 = 1.235

wg = 
a g

a w





 ag = wg  aw = 1.235  4
3

= 1.647 

25.  =
c

1
sin i

= 1
sin37

= 5
3

 = 1.67 

From Brewster’s law,  
 = tan ip

 ip = tan–1 (1.67) = 595  60
Angle of refraction = r = 90 – 60 = 30

26.  = tan ip = 3/2
 ip = 56 ….(Given)

This is the angle made by the rays of the sun
with the normal to the horizontal surface of
the glass plate.
The angle between the sun and the horizon
= 90 – 56 = 34

27. If an unpolarised light is converted into plane
polarised light by passing through a polaroid,
its intensity becomes half.

 So I = 0I
2

. Hence intensity which is not 

transmitted is also 0I
2

.

28. I = 0I
2

cos2  

 
0

I
I

= 1
2

cos2  

 37.5 % = 1
2

 cos2  

 cos2  = 0.75 = 3
4

 cos  = 3
2

  = 30

29. When unpolarised light is incident on surface
of denser medium, the reflected ray will have
large component of E


along Z-direction after

polarisation.
Similarly, the light is refracted in X-Y plane
more strongly. As, the angle of incidence is
not given as polarising angle, there will be
small amount of X-Y component in reflected
ray and small amount of Z component in
refracted ray.

30. When unpolarised light passes through
tourmaline crystal, nicol prism, dichroic
substance, it shows polarisation i.e., one
sidedness or asymmetry but it passes through
air without any change i.e., symmetry.

31. In interference, maxima are of equal intensity
while in diffraction, central maxima has the
greatest intensity with successively decreasing
intensity of other secondary maxima.

32. In polar regions, magnetic compass becomes
in-operative hence sunlight, which is easily
available and scattered by earth’s atmosphere
gives plane polarised light when scattered
through 90. This is used for navigation
purpose.

33. Due to diffraction effect, the image of a point
source produced by a converging lens is disc
shaped. Hence, images of two sources kept
close to each other can be resolved as two
distinct points only if they are kept apart at
specific distance.

34. The distance between consecutive wavefronts
will be .
Hence, distance between wavefront AB and
point X will be 3.

 Time taken = totaldistance
velocity

= 3
c


35. When the light is passed through polaroid, it
results in plane polarised light. i.e., the electric
vectors of the light vibrate only in one plane.

Unresolved

Just  
resolved 

Well 
resolved 
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Chapter 10: Diffraction and Polarisation
 of Light



White light 

Diffraction 
grating 

Figure (b)

R 
O
Y
G
B 
I
V
V 
I
B 
G 
Y 
O 
R 

Central bright 
spot 

Now as we know, when light is incident on a 
transparent medium, part of light is reflected 
while rest of light is transmitted through the 
medium. Screen is placed in the path of 
reflecting ray. Hence, to block the reflection 
completely, the light should be incident on the 
prism at Brewster’s angle. 

  = tan ip ….(from Brewster’s law) 

Here, tan  =  = 3

  = tan1  3  = 60

1. Compare the spectra obtained from
diffraction gratings and that obtained from
prism when a white light is incident on both
of them.

Ans: i. The spectrum produced by prism is due 
to dispersion while the one obtained 
from diffraction gratings is due to 
diffraction of light.  

ii. The colours of the spectrum produced
by a diffraction grating are in reverse
order to those of a prism.

iii. In prism, the dispersion is due to
refraction where the longer wavelengths
of light (red) are refracted less than the
smaller wavelengths (violet). Hence, the
colours in the dispersion spectra are
seen in order of Red to Violet as shown
in figure (a).

iv. However, in case of diffraction gratings,
each line acts as a point source. The
light from each point source goes in
every direction which then interferes
with the light from other point sources
(grating lines). The wavelength
components of the light achieve
constructive interference at different
angles to each other.

v. When a beam of white light is incident
on a diffraction grating, the light of
smaller wavelengths (violet) are seen to
gain constructive interference at a
smaller angle of deviation from the
incident beam than the longer

wavelengths (red). This gives the 
inverted sequence of colours in the 
spectrum. i.e., the red light is observed 
to be deviated more than the violet light 
from the central bright white beam in 
the diffraction spectrum as shown in 
figure (b). 

2. Why different colours are seen on the surface
of compact disk (DVD) at different angles?

Ans: i. The colours and their intensities depend 
upon the position of eye relative to the 
light source from the disk. 

ii. The surface of the disk acts as a reflection
grating due to spiral grooves present on it.
The digital information stored on the disc
form closely spaced rows acting like
reflecting diffraction grating.

iii. Light when incident on these spiral
grooves interferes constructively only in
certain directions that depends on the
intensity, direction and wavelength of
light.

iv. Diffraction grating for white light is
shown by any one section of the disc.

v. The colour of the disk changes if angle
of incidence or diffraction is changed.

vi. When white light is reflected from the
disc each wavelength of light can be seen
at a particular angle with respect to the
disc’s surface producing a light spectra.

vii. If disk is viewed at certain angle then
strips of colours are seen but if it seen
directly from centre, radial pattern is seen.

White 

screen 

 

VI 
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eye 
Bulb 
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Problems To Ponder



SAMPLE
 C

ONTENT

418

M
EM

O
RY

 M
AP

 
C Challenger Phhysics Vol - II (Med. and EEngg.)





https://www.targetpublications.org/neet-ug-jee-main-challenger-physics-vol-2.html



