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  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  

Perfect Physics Vol. I, Std. XII Sci. is intended for every Maharashtra State Board aspirant of 
Std. XII, Science. The scope, sequence, and level of the book are designed to match the new textbook of 
Maharashtra State board.  
At a crucial juncture of cracking a career defining board examination, we wanted to create a book that 
not just develops the necessary knowledge, tools and skills required to excel in the examination in 
students but also enables them to appreciate the beauty of subject and piques their curiosity.   
We believe the students need meaningful content presented in a way that is easy to read and understand 
rather than being mired down with facts and information. They do much better when they understand 
why Physics is relevant to their everyday lives.  
Comprehension of Physics eventuates naturally when subject is studied systematically with sincere and 
dedicated efforts.  
Core of Physics lies in its concepts. Therefore, writing clear and lucid explanations of fundamental 
concepts is our highest priority. Moreover, special care has been taken to ensure that the topics are 
presented in a logical order.   
Every chapter in this book begins with ‘About the Chapter’ that offers a brief introduction of the chapter 
and orients students towards the topic from examination point of view. The coherent Question/Answer 
approach helps students expand their horizon of understanding of the concepts. Though Physics is 
communicated in English, it is expressed in Mathematics. To help the students hone their problem-solving 
skills, ample numericals of different types are amalgamated. Log calculations are presented as seemed 
necessary to give students idea of solutions expected in board examination.   
The scope of the book extends beyond the State Board examination as it also offers a plethora of 
Multiple Choice Questions (MCQs) in order to familiarize the students with the pattern of competitive 
examinations.  
In addition, the Topic-Test has been carefully crafted to focus on concepts, thus providing the students 
with a quick opportunity for self-assessment and giving them an increased appreciation of chapter-
preparedness. ‘Model Question Paper’ based on latest paper pattern is provided along with solution 
through QR code to help students assess their preparedness for final board examination.  
We believe; amongst building concepts, advancing into numbers and equations, it is essential to ponder 
underlying implications of subject. Students should read from references, visit authentic websites, watch 
relevant fascinating links and even experiment on their own following proper safety guidelines. We 
have added several features to nurture the curiosity of students.  
As famous hat detective Sherlock Holmes has pointed, people see, they do not observe. By becoming 
attentive to their surroundings students can easily perceive how Physics has touched entire spectrum of life. 
The very realization is catalytic enough for students to admire and further dive into this compelling subject.  
Our Perfect Physics Vol. I, Std. XII Sci. adheres to our vision and achieves several goals: building 
concepts, developing competence to solve numericals, recapitulation, self-study, self-assessment 
and student engagement—all while encouraging students toward cognitive thinking.  
The flow chart on the adjacent page will walk you through the key features of the book and elucidate how 
they have been carefully designed to maximize the student learning.  
We hope the book benefits the learner as we have envisioned.   
-   Publisher 
  Edition: Fourth 
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KEY FEATURES 

‘About the Chapter’ is a short
introduction designed to stimulate
students’ appetite for the topic. 

Strategy provides a step-by-step
process to break a complex
numerical problem into simpler
parts. 

NCERT Corner covers information
from NCERT textbook relevant to
topic. 

QR code provides:  
i. Access to a video/PDF in order to

boost understanding of a concept
or activity 

ii. Solutions to Numericals for Practice
iii. Model Question Paper with solution
iv. Reduced Syllabus as per Board

Notification 
v. Solution to Board Question Paper 

of March 2022 

About the 
chapter 

Reading between the lines provides 
elaboration or missing fragments of 
concept which is essential for 
complete understanding of the 
concept. 

Reading 
between 
the lines 

Strategy 

Caution helps students to be
watchful against commonly made
mistakes. 

Caution 

Connections enable students to
interlink concepts covered in
different chapters. 

Connections 

QR Codes 

NCERT  
Corner 

Continued…
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KEY FEATURES 

Enrich Your Knowledge presents
fascinating information about the
concept covered. 

Enrich 
Your 

Knowledge

Gyan Guru illustrates real life
applications or examples related to
the concept discussed. 

GG-Gyan
 Guru 

Apply Your Knowledge includes
challenging questions. 

Apply  
Your  

Knowledge 

Quick review includes tables/ flow
chart to summarize the key points in
chapter. 

Quick  
Review 

Important Formulae includes all of the
key formulae in the chapter. 

Important 
Formulae 

Competitive Corner includes selective
questions from prominent
[NEET (UG), JEE (Main), NEET
(ODISHA), MHT CET] competitive
exams based entirely on the syllabus
covered in the chapter. 

Competitive 
Corner 
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 There will be single question paper of 70 Marks and practical examination of 30 Marks in Physics.  
 Duration of the question paper will be 3 hours.  
 
 Section A:               (18 Marks) 

This section will contain Multiple Choice Questions and Very Short Answer (VSA) type of 
questions. 

  There will be 10 MCQs and 8 VSA type of questions, each carrying one mark. 
  Students will have to attempt all these questions.  
 
 Section B:       (16 Marks) 
  This section will contain 12 Short Answer (SA-I) type of questions, each carrying 2 marks.  
  Students will have to attempt any 8 questions. 
 
 Section C:       (24 Marks) 
  This section will contain 12 Short Answer (SA-II) type of questions, each carrying 3 marks.  
  Students will have to attempt any 8 questions.  
 
 Section D:       (12 Marks) 
  This section will contain 5 Long Answer (LA) type of questions, each carrying 4 marks.  
  Students will have to attempt any 3 questions. 
 

Distribution of Marks According to the Type of Questions   
Type of Questions 

MCQ 1 Mark each 10 Marks 
VSA 1 Mark each 8 Marks 
SA - I 2 Marks each 16 Marks 
SA - II 3 Marks each 24 Marks 
LA 4 Marks each 12 Marks 

 
 
 
 

 

  

Percentage wise distribution of marks 
Theory 63% 

Numerical 37% 

PAPER PATTERN 

This reference book is transformative work based on textbook Physics; Reprint: 2021 published by the Maharashtra State Bureau of Textbook 
Production and Curriculum Research, Pune. 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 Maharashtra State Bureau of Textbook Production and Curriculum Research, 
Pune. 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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Chapter 
No. Chapter Name Marks without 

option 
Marks with 

option Page No. 

1 Rotational Dynamics 5 7 1 

2 Mechanical Properties of Fluids 5 7 64 

3 Kinetic Theory of Gases and Radiation 5 7 131 

4 Thermodynamics 5 7 172 

5 Oscillations 4 5 222 

6 Superposition of Waves 4 6 274 

7 Wave Optics 5 7 327 

 
Board Question Paper March 2022  
(with solution through QR code) 

  391 

 Scan the given Q.R. Code to access the Reduced Syllabus. 

 

 

 
Scan the given Q.R. Code to download the Model Question Paper with 
Solution. 

 

 

 
 [Reference: Maharashtra State Board of Secondary and Higher Secondary Education, Pune - 04]  
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R

Note: 1. * mark represents Textual question. 
 2. # mark represents Intext question. 
 3. + mark represents Textual examples. 
 4.   symbol represents textual questions that need external reference for an answer. 
 5. This Reference Book is based on the Entire Textbook (Complete Syllabus) of Physics

Prescribed by Maharashtra State Board.     symbol represents the content that belongs to the
Reduced Syllabus as issued by State Board.  

 6. Table provided at the beginning of the chapter facilitates students to find out Textual Exercise 
Questions given in this book. 

 7. Chapters 8 to 16 are a part of Std. XII: Perfect Physics - II 

R

Scan the adjacent QR Code to know more about our “Model Question Papers with
solutions” book for Std. XII (Sci.) and Gear up yourself to score more in the XII Board
Examination.  

Scan the adjacent QR Code to know more about our “Board Questions with Solutions”
book for Std. XII (Sci.) and Learn about the types of questions that are asked in the XII
Board Examination.  
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TEXTBOOK EXERCISE QUESTIONS 
Textbook 
Exercise 
Question 

No. 

Target Notes  Textbook 
Exercise 
Question 

No. 

Target Notes 

Subtopic 
No. 

Question 
No. 

Page 
No. 

 Subtopic 
No. 

Question  
No. Page No. 

Q.1 Multiple choice questions Q.8 7.7 78 349 
i. 7.7 36 383 Q.9 7.7 69 346 
ii. 7.6 37 383 Q.10 7.9 106, 107 359,360 
iii. 7.7 38 383 Q.11 7.9 109 360 
iv. 7.8 39 383 Q.12 7.10 124, 131, 126 366,369,367 
v. 7.8 40 383 Q.13 7.6 35 336 

Q.2 Answer in brief Q.14 7.8 105 359 
i. 7.4 14 330 Q.15 7.8 93 355 
ii. 7.4 16, 21, 22 330,331 Q.16 7.8 98 356 
iii. 7.8 80 350 Q.17 7.7 58 343 
iv. 7.8 81 351 Q.18 7.8 104 359 
v. 7.8 79 350 Q.19 7.9 115 364 
    Q.20 7.8 85 352 

Q.3 7.5 28 332 Q.21 7.9 116 364 
Q.4 7.6 30 333 Q.22 7.9 119 365 
Q.5 7.7 41, 47 338,339 Q.23 7.9 120 365 
Q.6 7.7 51 341 Q.24 7.10 142 372 
Q.7 7.8 71, 72 347 Q.25 7.8 101 357 

7 Wave Optics 

About the chapter…   
 The chapter introduces students to various theories put forward to depict nature 
of light and proceeds to describe various phenomena exhibited by light as a wave in 
details.  
 Chapter is allotted weightage of 7 marks with option and 5 marks without 
option. Concepts and numerical, together form the backbone of the chapter. Therefore, 
equal emphasis should be given to theory questions and numericals. The chapter is 
also important from MCQ point of view.   

rO 

A B i i
Reflected ray

Refracted ray

D 

Incident ray 

R

R

R

R

7.1 Introduction 
7.2 Nature of Light 
7.3 Light as a Wave 
7.4 Huygens’ Theory 
7.5 Reflection of Light at a Plane Surface 

7.6 Refraction of Light at a Plane Boundary 
 Between Two Media  
7.7 Polarization 
7.8 Interference 
7.9 Diffraction of Light 
7.10 Resolving Power 

CONTENTS AND CONCEPTS 

[Note: In addition to the subtopics marked “   ”, the article number 7.2.1, Corpuscular Nature is not a part of 
7.2 – Nature of Light, as per Reduced syllabus] 
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Q.1. Can you recall? (Textbook page no. 158)
i. What does the formation of shadows tell you

about the propagation of light?         [1 Mark]
Ans: Light cannot pass through opaque objects. Also,

light travels in straight line i.e., rectilinear
motion.

ii. What are laws of reflection and refraction?
[2 Marks] 

Ans: Laws of reflection: 
a. Reflected ray lies in the plane formed by

incident ray and the normal drawn at the point
of incidence; and the two rays are on either side
of the normal.

b. Angles of incidence and reflection are equal
(i = r).
Laws of refraction:

a. Refracted ray lies in the plane formed by
incident ray and the normal drawn at the point
of incidence; and the two rays are on either side
of the normal.

b. Angle of incidence (1) and angle of refraction
(2) are related by Snell’s law, given by,
n1 sin 1 = n2 sin 2

 where, n1, n2 = refractive indices of medium 1  
and medium 2 respectively. 

iii. What are electromagnetic waves?     [1 Mark]
Ans: Waves that are caused by the acceleration of

charged particles and consist of electric and 
magnetic fields vibrating sinusoidally at right 
angles to each other and to the direction of 
propagation are called electromagnetic (EM) 
waves or EM radiation. 

iv. What is the range of frequencies of visible
light?    [1 Mark] 

Ans: Range of frequencies of visible light is from 
4  1014 Hz to 7.9  1014 Hz. 

v. What is meant by the phase at a point along
the path of a wave?              [1 Mark]

Ans: Phase at a point along the path of a wave for a
particle is its state of vibration or oscillation.

Q.2. What is ray optics?              [1 Mark] 
Ans: The study of optical phenomena under the 

assumption that it travels in a straight line as a 
ray is called ray optics or geometrical optics. 

Q.3. State postulates of Newton’s corpuscular
theory.           [3 Marks] 

Ans: Postulates of Newton’s corpuscular theory: 
i. Light is made up of particles, i.e., corpuscles

which are hard, elastic and massless. 
ii. A source of light emits these corpuscles which

travel along straight lines in the absence of any
external force.

iii. When the light corpuscles strike a reflecting
surface, they undergo elastic collisions and as a
result follow the laws of reflection.

iv. During refraction, it is the difference in the
attractive force between the corpuscles and the
particles of the medium that causes a change in
the direction of the corpuscles.

v. A denser medium exerts a larger attractive force
on light corpuscles to accelerate them along the
normal to the boundary.

vi. Light of different colours corresponds to
corpuscles of different sizes.

Q.4. State  drawbacks  of  Newton’s corpuscular 
theory.            [2 Marks] 

Ans: Drawbacks of Newton’s corpuscular theory: 
i. The theory predicted that speed of light in a

denser medium is more than the speed of light
in a rarer medium which was experimentally
proved wrong. Hence Newton’s corpuscular
theory was rejected.

ii. It could not explain phenomena such as
interference, diffraction or polarization of light.

Q.5. What is wave optics?   [1 Mark]      
Ans: The branch of optics which uses wave nature of 

light to explain the optical phenomena is called 
wave optics. 

Q.6. State main postulates of Huygens’ wave
theory of light.      [2 Marks] 

Ans: Main postulates of Huygens’ wave theory: 
i. Light energy from a source is propagated in the

form of waves.
ii. To explain the propagation of light waves

through vacuum, Huygens suggested the
existence of hypothetical medium called ‘ether’.

Q.7. State the merits of Huygens’ wave theory of
light.     [2 Marks]       

Ans: Merits of Huygens’ wave theory of light: 
i. It gives satisfactory explanation for laws of

reflection and refraction of light and formation
of images by mirrors and lenses assuming wave
nature of the light.

7.1 Introduction 

7.2 Nature of Light 

R

R
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ii. It also explains the phenomena of interference,
diffraction and polarization.

iii. It proved that velocity of light in rarer medium
is greater than that in a denser medium.

Q.8. State demerit of Huygens’ wave theory of
light.      [2 Marks] 

Ans: Demerit of Huygens’ wave theory of light: 
i. According to Huygens’ wave theory; ether

medium exists everywhere in the universe.
However, Michelson’s and Morley’s theory
disapproved the existence of ether medium.

ii. Huygens’ theory is an empirical theory. It
assumes that the backward travelling waves will
not be effective which is incorrect.

Q.9. Why does geometrical optics work in case of
formation of shadows, reflection, refraction 
but fail in case of phenomenon such as 
interference, diffraction etc.?           [2 Marks] 

Ans:  
i. Geometrical optics works in case of formation

of shadows, reflection and refraction because
the wavelength of light is much smaller than the
reflecting or refracting surfaces as well as the
shadow causing objects that one encounters in
laboratory or in day-to-day life.

ii. But it fails as obstacles used in interference,
diffraction etc. has size comparable to
wavelength of light.

Q.10. What is dual nature of light?   [1 Mark] 
Ans: Light can exhibit particle nature as well as wave 

nature under different situations. This nature of 
light is termed as dual nature.  

  
  

 
 
 

Q.11. Discuss properties of light.     [2 Marks] 
Ans:
i. Light is an electromagnetic wave. These waves

are transverse in nature and consist of tiny
oscillating electric and magnetic fields which
are perpendicular to each other and to the
direction of propagation of the wave.

ii. Light does not require any material medium for
propagation and can even travel through vacuum.

iii. The speed of light in a material medium (v)
depends on the refractive index of the medium
(n) which, in turn, depends on permeability and
permittivity of the medium.

Q.12.  What is refractive index? State value of
refractive index of vacuum?          [2 Marks] 

Ans: The refractive index is equal to the ratio of the 
speed of light in vacuum (c) to the speed of light 
in the medium (v). The refractive index of 
vacuum is 1. 

You will study more about dual nature of light in
Chapter 14 - Dual Nature of Radiation and Matter
of Part - II. 

Connections 

 The hypothesized ether was never detected,
and its existence and necessity were ruled out
by Albert Einstein when he proposed the
special theory of relativity in the year 1905,
based on a revolutionary concept of constancy
of velocity of light.

 It was shown by Einstein in his special theory
of relativity that the speed of light (c) does not
depend on the velocity of the source of light
or the observer.

 He showed that no object or information can
travel faster than the speed of light in vacuum
which is 300,000 km/s.

ENRICH YOUR KNOWLEDGE 

Wave optics needs to be applied in case of 
interference, diffraction etc. 

READING BETWEEN THE LINES

7.3 Light as a Wave 

Maxwell’s electromagnetic theory: 
i. Maxwell postulated the existence of

electromagnetic waves.
ii. According to Maxwell, light waves are

electromagnetic waves which require no
material medium for their propagation. So
light can travel through a medium where
there is no atmosphere i.e., in vacuum.

iii. Thus, Maxwell established relationship
between electricity and magnetism.

iv. Electromagnetic nature of light was
experimentally proved by Maxwell in 1873.

ENRICH YOUR KNOWLEDGE 

Refractive index of air is not 1 but for practical 
purposes it is approximated to be 1. 

!
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QUICK REVIEW 

Maxwell’s 
electromagnetic 

theory 

Huygens’ 
wave theory 

Newton’s 
Corpuscular 
theory (Treats
light as particles.) 

Wavefronts 

Light  
Theories

Resolving power 
of optical devices

Rayleigh’s criterion 

iii. Well resolved

i. Unresolved

ii.  Just resolved 

Photon 
model 

Reflection at a
plane surface 

Refraction at a 
plane surface 

Plane Spherical 

Laws of  
refraction 

Laws of  
reflection 

Microscope Telescope 

Phenomena

Interference 
(Superposition of waves) 

Diffraction 
(Bending of light) 

Polarization 
(Explains transverse nature) 

i. Path difference = 2a sin 

where,  = 1
2

(angular separation between

objects at the objective)
ii. For nonluminous objects:

a. a = 
2nsin




 =  
 2 N.A.


where n sin  is numerical aperture
(N.A.)

b. Resolving power R = 1
a

=  2 N.A.


iii. For self-luminous objects:

a. a = 1.22
2 n sin




 = 
 
0.61
N.A.



b. R = 1
a

 =  N.A.
0.61

i. Path difference = 1.22 

ii. Limit of resolution  = 1.22
D



where, D is aperture of telescope

iii. Resolving power R = 1


 = D
1.22 
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1. Refractive Index:  

 sin i
sin r

 = 2

1

n
n

 = 1

2

v
v

 

 
2. Relation between refractive index (n) and 

wavelength:  
 n = 0


  

 where, 0 is wavelength in vacuum 
  0 is wavelength in medium of refractive 

index n 
 
3. Malus’ Law:  
 Intensity of transmitted component from 

analyser, 
 I = I0 cos2   
 I0 = Intensity of light emerging from polarizer 
  = Angle between axes of 1st and 2nd polarizer  
 
4. Brewster’s Law:  

 tan B = 2

1

n
n

 

 where,  B is Brewster’s angle, 
  n2 is R.I. of denser medium, 
  n1 is R.I. of rare medium   
 
5. For Interference:  
i. Path difference of nth  bright fringe,  

 l = n = 2n
2
  

 where, n = 0, 1, 2, 3,… 
 
ii. Path difference of nth dark fringe, 

 l = (2n  1)
2
   

 where, n = 1, 2, 3,…. 
 
iii. Phase difference of nth  bright fringe,   
  = 2n             
 where, n = 0, 1, 2, 3,…. 
 
iv. Phase difference of nth dark fringe  
  = (2n  1)   
 where, n = 1, 2,3,.... 
 
v. Relation between phase difference and path 

difference:  = 2


 l 

 

vi. Fringe (band) width: W = D
d
  

 
vii. Distance of nth bright fringe from centre of 

screen: 

 yn = n D
d
  = nW 

 where n = 0, 1, 2, 3, …. 
 
viii. Distance of nth dark fringe from centre of 

screen: 

 ny  = (2n  1) D
2d
  = (2n  1) W

2
 

 where n = 1, 2, 3,.... 
 
ix. Fringe shift on covering one of the slits with a 

thin transparent plate of thickness ‘t’ and 
refractive index n,  

  0
Dy n 1 t
d

   
 
x. Angular width of fringe:  = W

D
 = W

f
 = 

d
  

 where, f = focal length of the lens held very 
close to the slit 

 
xi. Wavelength:  = Wd

D
 

 
xii. Angular position of nth bright fringe: n = n

d
  

 
xiii. Angular position of nth dark fringe:  

 n = (2n  1)
2d
  

 
6. For diffraction at a single slit: 
i. Condition for nth secondary minimum: 
 Path difference = a sin  = n   
 where n = 1, 2, 3, .. 
 
ii. Condition of nth secondary maximum: 
 Path difference = a sin  = (2n + 1) (/2)  
 where n = 1, 2, 3, … 
 
iii. Angular position of nth minimum: 

 n = n
a
  

 
iv. Distance of nth minimum from the centre of the 

screen, nd
y = nD

a
 = nF

a
  

 
v. Angular position of nth secondary maximum, n  

 = (2n + 1)
2a
  

 where n =  1,  2,  3, .... 
 
vi. Distance of nth secondary maximum from the 

centre of the screen,  

 nb
y  = (2n + 1) D

2a
  

IMPORTANT FORMULAE
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vii. Width of central maximum,

Wc = 2W = 2 D
a
 = 2F

a


7. Limit of resolution:

d = 
a


where, a is separation distance between two
objects.

8. Minimum separation between the two linear
objects that are just resolved:

y = D(d) = D
a


where, D is distance between objects and
instrument.

9. For microscope:
i. Path difference = 2a sin 

 where,  = 1
2

(angular separation between 

objects at the objective) 

ii. For nonluminous objects:

a. a = 
2nsin




 =  
 2 N.A.


where n sin  is numerical aperture (N.A.)  

b. Resolving power R = 1
a

=  2 N.A.


iii. For self-luminous objects:

a. a = 1.22
2 n sin




= 
 
0.61
N.A.



b. R = 1
a

 =  N.A.
0.61

10. For telescope:
i. Path difference = 1.22 

ii. Limit of resolution  = 1.22
D



where, D is aperture of telescope

iii. Resolving power R = 1


 = D
1.22 

7.1 Introduction 

1. State laws of Reflection.   [1 Mark] 
Ans: Refer Q.1-(ii)(Laws of reflection only)

2. State laws of Refraction.   [1 Mark] 
Ans: Refer Q. 1-(ii)(Laws of refraction only)

7.2 Nature of Light 

3. Define ray optics.   [1 Mark] 
Ans: Refer Q.2

4. State postulates of Newton’s corpuscular theory.
[3 Marks] 

Ans: Refer Q.3 

5. Define wave optics.   [1 Mark] 
Ans: Refer Q.5

6. List successes of Huygens’ wave theory of light.
[2 Marks]  

Ans: Refer Q.7 

7. Give limitations of Huygens’ wave theory of
light.             [2 Marks]

Ans: Refer Q.8 

8. Which branch of optics should be applied to
analyse phenomena such as interference,
diffraction?              [1 Mark]

Ans: Wave optics 

7.3 Light as a Wave 

9. On which factor does the speed of light in
material medium depend upon?            [1 Mark]

Ans: Refractive index of the material medium.

10. State formula for refractive index.    [1 Mark] 
Ans: Refractive index (n)

= Speed of light in vacuum (c)
Speed of light in the medium (v)

7.4 Huygens’ Theory 

11. Give two examples of primary sources.
[1 Mark] 

Ans: Refer Q.14 

12 Give two examples of secondary sources.  
[1 Mark] 

Ans: Refer Q.14 

13. Define wavefront.     [1 Mark] 
Ans: Refer Q.16

14. What does Huygens’ principle state?   [1 Mark]
Ans: Refer Q.25

15. Describe the construction of spherical wavefront
by using Huygens’ principle.              [3 Marks]

Ans: Refer Q.26 

16. Describe the construction of plane wavefront by
using Huygens’ principle.                   [3 Marks]

Ans: Refer Q.27 

EXERCISE

  Theory Questions for Practice

R
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7.5 Reflection of Light at a Plane Surface 
 
17. Prove laws of reflection using Huygens’ 

principle.                                             [4 Marks] 
Ans: Refer Q.28 
 
  7.6 Refraction of Light at a Plane Boundary 
 Between Two Media 
 
18. Explain refraction of light on the basis of wave 

theory. Hence prove the laws of refraction.  
                          [3 Marks][Mar 19]                                   

Ans: Refer Q.30 [Diagram, Explanation and Proof 
upto (vii)] 

 
  7.7 Polarization 
  
19. What is a polaroid?               [1 Mark] [Mar 15]  
Ans: Refer Q.45 (i-b) 
 
20.  Define plane of vibration and plane of 

polarization.                                 [1 Mark each] 
Ans: Refer Q.45 (ii) 
 
21. Obtain an expression for intensity of a linearly 

polarized wave after it passes through a 
polarizer.                                             [2 Marks] 

Ans: Refer Q.47 
 
22. Draw a neat labeled diagram showing that when 

the light is incident at polarizing angle, the 
reflected and refracted rays are mutually 
perpendicular to each other.                [2 Marks] 

Ans: Refer Q.51 (Diagram only) 
   
23. State Brewster’s law.             [1 Mark][Mar 19]                   
Ans: Refer Q.51 (Statement only) 
 
24. Explain why clouds are normally white in 

colour.                                                 [2 Marks] 
Ans: Refer Q.54 (ii-b) 
 
7.8 Interference 
 
25. Define interference of light.                 [1 Mark] 
Ans: Refer Q.67 (Definition only) 
 
26. What is constructive interference?       [1 Mark] 
Ans: Refer Q.68 (i) 
 
27. What are coherent sources?                  [1 Mark] 
Ans: Refer Q.69 (Definition only) 
 
28. Explain two methods to obtain coherent sources. 

[4 Marks] 
Ans: Refer Q.69 (Methods only) 
 
29. Explain Young’s double slit experiment with the 

help of its experimental arrangement. [3 Marks] 
Ans: Refer Q.71 

30. What is the effect of introducing a transparent 
plate in front of slit upon interference pattern?                         

[3 Marks]             
Ans: Refer Q.73 
 
31. State differences between constructive and 

destructive interference.                     [2 Marks] 
Ans: Refer Q.75 
        
32. State the conditions necessary for obtaining 

sharp and steady interference pattern. 
[2 Marks] [Oct 14]            

Ans: Refer Q.78 (Only conditions) 
 
7.9 Diffraction of Light 
 
33. What is ‘diffraction of light’? Explain its two 

types.                                   [3 Marks] [Mar 16] 
Ans: Refer Q.106 (Definition only) and Q.107 
 
34. Distinguish between the phenomenon of 

interference and diffraction of light.           
[2 Marks] [Mar 17] 

Ans: Refer Q.106 (Any 4 points of difference) 
 
 7.10 Resolving Power 
 
35. Explain Rayleigh’s criterion.          [3 Marks] 
Ans: Refer Q.124 
 
36. Describe application of Rayleigh’s criterion for 

resolution to two point objects.          [2 Marks]                     
Ans: Refer Q.125 (ii) 
 
37.  Discuss Rayleigh’s criterion for a microscope.  

[4 Marks] 
Ans: Refer Q.126 
 
38.  How can resolution of microscope be improved? 

[2 Marks] 
Ans: Refer Q.127 
 
39. Explain Rayleigh’s criterion for resolution for a 

telescope.                                            [3 Marks] 
Ans: Refer Q.131 
 
 
 
  
  7.6 Refraction of Light at a Plane Boundary 
 Between Two Media  
 
1. A ray of light is incident on a water surface of 

refractive index 4
3

 making an angle of 40 with 

the surface. Find the angle of refraction.     
[2 Marks]        

Ans: 354’ 

Numericals for Practice

R

R

R

R

Sample Content



379 



Chapter 7: Wave Optics 

2. Light of wavelength 4500 Å in water has a
wavelength 4000 Å in glass. Find the R.I. of
glass w.r.t. water.                               [2 Marks]

Ans: 1.125 

3. Monochromatic light of wavelength 589 nm is
incident from air on a glass surface. What are
the wavelength, frequency and speed of (i)
reflected and (ii) refracted light? Refractive
index of glass is 1.5.     [3 Marks] 

Ans: i. 589  109 m, 5.09  1014 Hz, 3  108 m/s 
ii. 3.9  107 m, 5.09  1014 Hz, 2 108 m/s

4. The speed of light in air is 3  108 m/s. If the
R.I. of glass is 1.5, then find the time taken by
light to travel a distance of 20 cm in glass.

[2 Marks]  
Ans: 109 s. 

  7.7 Polarization 

5. A transparent thin plate of polaroid is placed on
another similar plate such that angle between
their axes is 30. What is the ratio of intensities
of emergent and unpolarized incident light?            

[2 Marks] 
Ans: 3 : 8 

6. Calculate the polarizing angle for water.
[n = 1.33]  [1 Mark] 

Ans: 533’  

7. For a glass plate as a polarizer with refractive
index 2.66, calculate the angle of incidence at
which light is polarized.                      [2 Marks]

Ans: 69.39 

7.8 Interference 

8. The optical path difference between two
identical light waves arriving at a point is      
60.5 wavelengths. Is the point bright or dark?
Explain.                                                 [1 Mark]

Ans: Dark 

9. A point is situated at 6.5 cm and 6.65 cm from
two coherent sources. Find the nature of
illumination at the point if wavelength of light is
5000 Å.                                  [2 Marks] [July 16]

 Ans: Bright 

10. The distance of a point on the screen from two
coherent sources differs by 93 wavelengths. Is
the point bright or dark? Find the ‘order’ of that
bright/dark point. If the path difference is
0.0465 mm, calculate the wavelength of the
sources of light.     [2 Marks] 

Ans: Point is bright, 93rd bright band, 5000 Å  

11. In Young’s double-slit experiment, light of
wavelength 5461 Å is used and the screen on
which the fringes are formed is placed
1 m away from the double slit. The linear
separation between two fifth order bright fringes
(one on each side of the central maximum) is
1.2 cm. Calculate the separation between the
two slits.                                    [2 Marks]

Ans: 4.551  104 m. 

12. Monochromatic light from a narrow slit
illuminates two narrow slit 0.3 mm apart
producing an interference pattern with bright
fringes 2 mm apart on a screen 80 cm away.

i. Find the wavelength of the light.
How will the fringe width be altered if

ii. the distance of the screen is doubled and
iii. the separation between the slits is doubled?

[3 Marks] 
Ans: i. 7500 Å ii. 4 mm iii. 1 mm

13. In biprism experiment, 10th dark band is observed
at 2.09 mm from the central bright point on the
screen with red light of wavelength 6400 Å. By
how much will fringe width change if blue light
of wavelength 4800 Å is used with the same
setting?             [3 Marks] [Mar 16]

Ans: 0.055 mm 

14. By passing a light of 5000 Å through two pin
holes 0.5 mm apart, an interference pattern is
formed on a screen kept parallel to plane of the
pin holes at 100 cm from them. Find the
distance between 5th dark band on one side of
central bright band 6th bright band on the other
side of the central bright band.            [3 Marks]

Ans: 1.05 cm 

15. In Young’s experiment the distance between
two consecutive bright bands produced on a
screen placed at 1.5 m from two slits is 6.5 mm.
what would be the fringe width if the screen is
brought towards the slit by 50 cm for the same
setting?                                     [2 Marks]

Ans: 4.333 mm 

16. In Young’s double slit experiment, the slits are
0.5 mm apart and interference is observed on a
screen placed at a distance of 100 cm from the
slit. It is found that 9th bright fringe is at a
distance of 8.835 mm from the 2nd dark fringe,
on the same side of the centre of the fringe
pattern. Find the wavelength of light used.

    [3 Marks]   [July 18] 
Ans: 5890 Å 
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17. In biprism experiment, the eyepiece is placed at
a distance of 1.2 metre from the sources. The
distance between the virtual sources was found
to be 7.5  104 m. Find the wavelength of light
if the eyepiece is to be moved transversely
through a distance of 1.888 cm for 20 fringes.

[2 Marks]    
Ans: 5900 Å 

7.9 Diffraction of Light 

18. A slit of width ‘a’ is illuminated by
monochromatic light of wavelength 650 nm at
normal incidence. Calculate the value of ‘a’,
when the first minima falls at an angle of
diffraction of 30.                               [2 Marks]

Ans: 1.3  106 m 

19. Light of wavelength 600 nm is incident on a
single slit of width 0.5 mm at normal incidence.
Calculate the separation between first two dark
bands on either side of the central maximum, if
the diffraction pattern is observed on a screen
placed at 2 m from the slit.           [2 Marks]

Ans: 4.8 mm 

 7.10 Resolving Power 

20. In an oil immersion objective microscope, oil of
R.I 1.412 is used. The wavelength of
illuminating light is 4850 Å and the semi-
vertical angle is 45. Find the limit of resolution
and the R.P.                               [2 Marks]

Ans: 2.425  107 m, 4.124  106/ m 

21. A telescope has an objective of diameter 2 m.
Find the smallest angular separation of two stars
which can be resolved by the telescope when
light of wavelength 5000 Å falls on it. Also find
its R.P.                                          [2 Marks]

Ans: 3.05  107 rad, 3.28  106 

22. Calculate the resolving power of a telescope
whose objective lens has an aperture of 1 m for
which the wavelength of light used is
500 nm.                                                [1 Mark]

Ans: 1.64  106 

23. The two headlights of an approaching
automobile are 1.4 m apart. At what maximum
distance will eye resolve them? Assume a pupil
diameter of 5 mm and  = 6600 Å. Assume also
that this distance is determined only by
diffraction effect at the circular aperture.

[3 Marks]    
Ans: 8693 m 

[1 Mark Each] 

1. Huygens’ concept of secondary waves
(A) allows us to find the focal length of a

thick lens.
(B) gives us the magnifying power of a

microscope.
(C) is a geometrical method to find a 

wavefront.
(D) is used to determine the velocity of light.

2. According to wave theory of light, velocity of
light in rarer medium is
(A) equal to velocity of light in denser

medium.
(B) greater than velocity of light in denser

medium.
(C) less than velocity of light in denser medium.
(D) approximately equal to velocity of light

in denser medium.

3. The wavefront originating from the point source
of light at finite distance is _______ wavefront.
(A) spherical (B) plane
(C) cylindrical (D) circular

4. Cylindrical wavefront can be obtained from
(A) point source of light.
(B) light source like slit.
(C) light source like circle.
(D) point source of light at infinity.

5. Plane wavefront can be obtained from
(A) any point source of light .
(B) point source placed at focus of convex lens.
(C) linear source of light.
(D) co-axial source.

6. A spherical wavefront propagating in a medium
will change into _______.
(A) circular wavefront
(B) cylindrical wavefront
(C) plane wavefront
(D) elliptical wavefront

 MULTIPLE CHOICE QUESTIONS 
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34. The fringes produced in diffraction pattern are
of _______.                                            [Oct 13]   
(A) equal width with same intensity
(B) unequal width with varying intensity
(C) equal intensity
(D) equal width with varying intensity

35. Diffraction pattern is obtained using red light.
What will happen if it is replaced by violet
light?
(A) Bands will disappear.
(B) Bands will become narrow.
(C) Bands will get spaced apart.
(D) Bands will remain unchanged.

*36.  Which of the following phenomenon proves that
light is a transverse wave? 
(A)  Reflection (B)  Interference
(C)  Diffraction (D)  Polarization

*37.  Which property of light does not change when it
travels from one medium to another? 
(A)  Velocity (B)  Wavelength
(C)  Amplitude (D)  Frequency

*38.  When unpolarized light is passed through a
polarizer, its intensity 
(A)  increases
(B)  decreases
(C) remains unchanged
(D) depends on the orientation of the polarizer

*39.  In Young’s double slit experiment, the two
coherent sources have different intensities. If the 
ratio of maximum intensity to the minimum 
intensity in the interference pattern produced is 
25:1. What was the ratio of intensities of the two 
sources? 
(A) 5:1  (B)  25:1  (C)  3:2  (D)  9:4

*40.  In Young’s double slit experiment, a thin
uniform sheet of glass is kept in front of the two 
slits, parallel to the screen having the slits. The 
resulting interference pattern will satisfy: 
(A) The interference pattern will remain

unchanged
(B) The fringe width will decrease
(C) The fringe width will increase
(D) The fringes will shift.

41. A diffraction pattern is obtained by making blue
light incident on a narrow slit. If blue light is
replaced by red light, then the diffraction bands
_______.              [Feb 20]
(A) disappear (B) become broader  
(C) become narrower (D) remain same

42. The _______ is equal to the ratio of the speed of
light in vacuum (c) to the speed of light in the
medium (v).
(A) wavefront (B) permittivity
(C) refractive index (D) permeability

43. The refractive index of _______ is 1 and that of
_______ can be approximated to be 1.
(A) vacuum, air (B) air, vacuum
(C) air, glass (D) air, water

44. In vacuum optical path is _______.
(A) equal to actual path travelled.
(B) less than actual path travelled.
(C) greater than actual path travelled.
(D) infinite.

45. Two waves interfere constructively when their
optical path lengths _______.
(A)  are unequal.
(B) are equal or differ by integral multiples of

wavelength. 
(C) are equal or differ by even integral

multiples of wavelength.
(D) are equal or differ by odd integral

multiples of wavelength.

46. When light wave is reflected from denser
medium, addition phase difference of _______
or additional path difference of _______ is
introduced.

(A) 
2
 ,   (B) , 

(C) 2,  (D) 2, 
2


47. Diffraction is noticeable only when the size of
obstacles or slits is of the order of _______.
(A) frequency of light
(B) wavelength of light
(C) refractive
(D) amplitude of wave

 48. Herapathite (iodo sulphate of quinine) is used in
the production of _______.             [Feb 20]
(A) achromatic prism (B) polaroid
(C) biprism (D) solar cell
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49. Choose the correct statement.
(A) Lateral reversal occurs during reflection

by mirror.
(B) Lateral reversal occurs during refraction

at a plane surface.
(C) Lateral reversal occurs during reflection by

mirror and refraction at a plane surface.
(D) Lateral reversal does not occur during

reflection by mirror and refraction at a
plane surface.

50. The refractive index of glass is 1.68 and that of
an oil is 1.2. When a light ray passes from oil to
glass, its velocity will change by a factor
(A) 1/1.2 (B) 1.68  1.2

(C) 1
1.4

(D) 1
1.68 1.2

51. A ray of light of frequency 4  1014 Hz is refracted
through glass of R.I 1.5. If c = 3  108 m/s in air,
the percentage change in the wavelength from
air to glass is
(A) 50% (B) 25% (C) 20% (D) 33%

52. A beam of light consisting of two wavelengths
650 nm and 520 nm is used to obtain
interference fringes in Young’s double slit
experiment. The distance between slits is 2 mm
and between the plane of slits and screen is
120 cm. The least distance from the central
maximum where the bright fringes due to both
the wavelengths coincide is
(A) 1.17 mm (B) 3.34 mm
(C) 3.12 mm (D) 1.56 mm

53. The diameter of a telescope, objective of which can
resolve two stars separated by an angle of 103 degree
is (Assume the wavelength of light 5000 Å)
(A) 2 cm (B) 3.5 cm
(C) 10 cm (D) 0.39 cm

54. The numerical aperture of objective of a
microscope is 0.1. The limit of resolution, when
light of wavelength 5000 Å is used to view a
non-luminous object is
(A) 0.25  10–7 m (B) 2.5  10–7 m
(C) 25  10–7 m (D) 250  10–7 m

55. Limit of resolution of an optical instrument is
equal to _______.
(A) resolving power
(B) reciprocal of resolving power
(C) resolvingpower

(D) 1
resolvingpower

56. The main difference in diffraction and
interference is that
(A) in diffraction, all the maxima are of

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

(B) in diffraction, all the 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 and in interference all
the maxima are of decreasing intensity.

(D) in diffraction, all the maxima are of equal
intensity and in interference all the
maxima are of equal intensity.

57. In the biprism experiment keeping the experimental
set up unchanged, the fringe width _______ .
(A) increases with increase in wavelength.
(B) decreases with increase in wavelength.
(C) increases with decrease in wavelength.
(D) remains unchanged with change in

wavelength.

1. (C) 2. (B) 3. (A) 4. (B)
5. (B) 6. (C) 7. (A) 8. (C)
9. (A) 10. (B) 11. (D) 12. (D)
13. (B) 14. (C) 15. (C) 16.  (B)
17. (C) 18.  (D) 19.  (D) 20. (C)
21. (C) 22. (A) 23. (A) 24. (B)
25. (A) 26. (C) 27. (A) 28. (C)
29. (B) 30. (B) 31. (D) 32. (A)
33. (C) 34. (B) 35. (B) 36. (D)
37. (D) 38. (B) 39. (D) 40. (D)
41. (B) 42. (C) 43. (A) 44. (A)
45. (B) 46. (B) 47. (B) 48. (B)
49. (A) 50. (C) 51. (D) 52. (D)
53. (B) 54. (C) 55. (B) 56. (A)

 57. (A)

20. B = tan1 (1.732)  60

39. Given: max

min

I 25
I 1



 but  
 

2
1 2max

2
min 1 2

a aI
I a a






 1 2

1 2

a a 5
a a 1





 1

2

a 6 3
a 4 2
 

 
2

1 1
2

2 2

I a 9
I a 4
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44. For vacuum, n = 1
Optical path = n  dmedium

 = dmedium, in this case 
50. nglass = 1.68 and noil = 1.2

oilnglass = glass

oil

n
n

= 1.68
1.2

= oil

glass

v
v

= 1.4 

 vglass = oil
1 v

1.4


 velocity changes by a factor 1
1.4

. 

51.  = 4  1014 Hz, ang = 1.5
 Using c = ,

a =
c


= 
8

14

3 10
4 10



= 3
4

  106 m 

 Now, ang = a

g




 g = a

a g




 g = 3
4
106  1

1.5
= 3

4
 2

3
 106 = 1

2
 106 m

 % Change in wavelength = a g

a

 


  100 

 = 
6 6

6

3 110 10
4 2

3 10
4

 



  


  100 

 = 
6 6

6

3 10 2 10
3 10

 



  


 100 

 = 100
3

= 33.33%  33% 

52. Suppose for any distance y from the central
maximum, we have
y = n1W1 = n2W2

or 1 2
1 2

D Dn n
d d
 

   n11 = n22

The bright fringes will coincide at the least
distance x, if n2 = n1 + 1

 n11 = (n1 + 1)2  
 or n1  650  109  
 = (n1 + 1)  520  109  n1 = 4 

Hence the required distance, 
1 1n Dy
d




  
9

3

4 1.2 650 10 m
2 10





  



 = 1.56  103 m 

 = 1.56 mm 

53. D  = 1.22


 = 
8

3

1.22 5000 10

10
180





 



 = 3.5 cm 

54. For a microscope, for a non-luminous object,

limit of resolution (a)  = 
2 N.A.


= 
105000 10

2 0.1




= 2.5  106 m 
= 25  107 m 

1. Unpolarized light of intensity I passes through
an ideal polarizer A. Another identical polarizer
B is placed behind A. The intensity of light

beyond B is found to be I
2

. Now another

identical polarizer C is placed between A and B.

The intensity beyond B is now found to be I
8

.

The angle between polarizer A and C is:
 [JEE (Main) 2018] 

(A) 45 (B)  60 (C)  0 (D)  30
Hint: Intensity of unpolarized light after passing 

through polarizer A, 

AI   = I
2

Given that the intensity of light after passing 
through polarizer B is, 

BI  = I
2

 Polarizers A and B are parallel to each other. 
Let polarizer C makes angle  with the polarizer 
A. Hence, it will make same angle with
polarizer 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

2. 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

COMPETITIVE CORNER
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Time: 1 Hour 30 Min TOPIC TEST Total Marks: 25 

SECTION A 

Q.1.  Select and write the correct answer: [04] 
i. Wavefront is the locus of all points, where the particles of the medium vibrate with the same

(A) phase (B) amplitude (C) frequency (D) period

ii. In a plane polarized electromagnetic wave, the angle between the planes of vibration and
polarization is
(A) 0 (B) 30 (C) 60 (D) 90

iii. If yellow light in the Young’s double slit experiment is replaced by red light, the fringe width will
(A) decrease. (B) remain unaffected.
(C) increase. (D) first increase and then decrease.

iv. What is necessary for easy occurrence of Fresnel’s diffraction?
(A) Obstacle should be of the order of wavelength.
(B) Narrow opening should be of the order of wavelength.
(C) Source and screen should be at finite distance from the obstacle.
(D) All of these.

Q.2.  Answer the following: [03] 
i. What is diffraction of light?

ii. Two slits in Young’s experiment produce intensities in the ratio 81:1. What is the ratio of the
amplitudes of light waves coming from them?

iii. What is the shape of wavefront for light diverging from a point source?

SECTION B 

Attempt any Four:   [08] 
Q.3. For a glass plate as a polarizer with refractive index 1.633, calculate the angle of incidence at which

light is polarized.  

Q.4. State postulates of Newton’s corpuscular theory.

Q.5.  Distinguish between the phenomenon of interference and diffraction of light.

Q.6. The minimum angular separation between two stars is 4  106 rad, if telescope is used to observe
them with an objective of aperture 16 cm. Find the wavelength of light used. 

Q.7. State conditions for obtaining steady interference pattern.

Q.8. What do you mean by unpolarized light? Show how it is represented.

SECTION C 

Attempt any Two:   [06] 
Q.9. In Fraunhofer’s diffraction due to single slit, show that width of secondary maxima and the width of

secondary minima on either side of central minima is same.      

Q.10. Explain Rayleigh’s criterion for telescope.

Q.11. Monochromatic light from a narrow slit illuminates two narrow slit 0.3 mm apart producing an
interference pattern with bright fringes 1.5 mm apart on a screen 75 cm away. Find the wavelength 
of the light.  How will the fringe width be altered if 

i. the distance of the screen is doubled and
ii. the separation between the slits is doubled?
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SECTION D 

Attempt any One:    [04] 
Q.12. Verify laws of refraction of light on the basis of wave theory.

Q.13. i. In a single slit diffraction experiment, first minimum for a light of wavelength 6800 Å 
coincides with first maximum of some other unknown wavelength. Calculate unknown 
wavelength. 

ii. What is optical path length? How is it different from actual path length?

R
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