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WAVES AND OPTICS
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The learning of waves and optics helps the:

Students to bring physics to the community through outreach.

Students to expand the basic knowledge of optics combining with

contemporary technology to excel in their engineering career.

Students to design the importance of hall acoustics and noise

reduction

Students to extend the acquired basic knowledge in data storage,

data transfer and telecommunications.

Students to apply the wide range of applications of Ultrasonic

waves & Laser light to design customized instruments in their

discipline.
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Name of the Department

Name of the School

Program Name/Code

Academic Year / Semester

Course Name/Code

Lesson Plan

: Physics

: School of Basic Sciences

: B.Tech, I Year (Common to all branches)
: 2019-2020/0DD

: Waves and Optics / UI8BSPH101

a. No. of Credits +3
b. Total Contact Hours 145
Q Staff Name / ID : Dr. C. Rathika Thaya Kumari
Hours Topic CO | Referenc | Teachin | Proposed | Completed | Remarks
e g Tool Date Date
UNIT1 NON-DISPERSIVE TRANSVERSE AND LONGITUDINAL WAVES IN ONE
DIMENSION
1 Introduction CO1 Rl Tl 29.08.2019 | 29.08.2019
2 Transverse wave on a string, | COl R1 Tl 30.08.2019 | 30.08.2019
the wave equation on a string
3 Harmonic waves reflection | CO1 Rl Tl 02.09.2019 | 02.09.2019
and transmission of waves at
a boundary
Q Standing waves, COl Rl T2 05.09.2019 | 05.09.2019
5 Longitudinal waves and the | COIl R1 Tl 06.09.2019 | 06.09.2019
wave equation for them
6 acoustics waves and speed of | COI R1 Tl 09.09.2019 | 09.09.2019
sound :
7 Waves with dispersion Col R1 Tl 12.09.2019 | 12.09.2019
8 Superposition of waves COl R1 T4 13.09.2019 | 13.09.2019
) Wave groups and grouj COIl R1 T4 16.09.2019 | 16.09.2019
velocity




I
2
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g

UNIT2  ULTRASONIC WAVES
l Production of ultrasonic by | CO2 R2 11 [19.09.2019 [ 19.09.2019
= magnetostriction M-
< plezoelectric methods 02 R2 11 20.09.2019 | 20.09.2019
3 [Acoustic grating co2 | R2 T1 [23.09.2019 | 23.09.2019
4 Detection 3 1co2 R2 | T2 |26.092019 |26.09.2019
5 Non Destructive Testing | CO2 | R2 TI  [27.09.2019 |27.09.2019
6 Pulse echo system through CO2 R2 T1  |30.09.2019 |30.09.2019
transmission and reflection
® modes
Z A,B and C - scan displays CO2 R2 Tl 03.10.2019 | 03.10.2019
8 Industrial ~ and  Medica| CO2 R2 T4 | 04.10.2019 |04.10.2019
applications
9 Sonogram R2 T3 | 07.10.2019 |07.10.2019
UNIT3 THE PROPAGATION OF LIGHT AND GEOMETRIC OPTICS
1 Fermat's  principle  of [ CO3 R1 Tl 10.10.2019 | 10.10.2019
stationary time and its
applications e.g. in explaining
mirage effect
2 Laws of reflection and [ CO3 R1 1)) 11.10.2019 | 11.10.2019
refraction
3 Light as an electromagnetic | CO3 R1 T2 | 14.10.2019 | 14.10.2019
wave
s Fresnel equations CO3 R1 Tl 17.10.2019 | 17.10.2019
5 Reflectance and transmittance | CO3 R1 Tl 18.10.2019 | 18.10.2019
6 Brewster’s angle CO3 RI TI  |21.10.2019 | 21.10.2019
7 “Total internal reflection CO3 R1 T2 [24.10.2019 | 24.10.2019
8 Evanescent wave. CO3 R1 Tl 125102019 |25.10.2019
Ok — ["Mirrors and lenses and optical CO3 | Rl 13 128.10.2019 |28.10.2019
2 | instruments based on them.
e




UNIT 4

WAVE OPTICS

1 Huygens principle Co4 | RI T1 | 31.10.2019 [31.10.2019
g superposition of waves coa | Rl T1 | 01.11.2019 | 01.11.2019
;3 interference of light by wave | CO4 R1 T1 | 04.11.2019 | 04.11.2019
front splitting
4 amplitude splitting CO4 | RI T1 |07.11.2019 | 07.11.2019
5 Young's slit experiment Co4 | Rl T2 [08.11.2019 | 08.11.2019
6 Newton’s ring CO4 R2 T1 | 11.11.2019 |11.11.2019
. Michelson interferometer CO4 R2 il 14.11.2019 | 14.11.2019
8 Fraunhofer diffraction froma | CO4 | R2 TS | 15.11.2019 | 15.11.2019
single slit and a circular
9 Diffraction gratings and their | CO4 R2 Tl 31.10.2019 | 31.10.2019
- resolving power.
%
¥ UNIT5 LASERS
T“' Einstein’s theory of matter | CO5 | R3 T1 [18.11.2019 | 18.11.2019
radiation interaction and A and
B coefficients
® | amplification of light by [CO5 | R3 T1 [21.11.2019 |21.11.2019
- | population inversion
— [ Different types of lasers CO5 | R3 T2 [22.11.2019 [22.11.2019
: b Sl
's (He-Ne, CO2) CO5 | R3 T2 |25.11.2019 |25.11.2019
s(Neodymium) | CO5 | R3 T4 | 28.11.2019 |28.11.2019
s Co5 | R3 Tl {29.11.2019 |{29.11.2019
CO5 | R3 T1  |02.122019 |02.12.2019




‘\ " -3 !'-.r""l
a 'I-\.E;':l-;;-._? 3 :l"ﬁﬁ' I‘
8 061 o d
b h;, ce, directionality and [ CO5 [ R3 [ 11 [ 05122019 [05.12.2019
(S
9 e !
Applications  of lasers in | CO5 | RI0 T3 106122019 | 06.12.2019

science, engineering  and

medicine.
REFERENCE E TR S— st
CODE DESCRIPTION
Rl M.N. Avadhanulu and P.G. Kshirsagar, “A Textbook of Engineering Physics”
S.Chand Publishers, 2016
R2 G.Senthil Kumar, “Engineering Physics”, VRB publishers, Chennai, 2015
R3 BrijLal and Subramanian, “Waves and Oscillation”, VikasPublishsing House, 2011
R4 R.Murugesan,“Optics and Spectroscopy”, S.Chand Publishers, 2015
RS BrijLal and Subramanian,“Optics”, S.Chand Publishers 2006
R6 lan G. Main, “Vibration and waves in physics”, Cambridge University Press, 1978
R7 H.J. Pain, “The physics of vibrations and waves”, 6th edition, Wiley 2006
R8 AjoyGhatak, “Optics”, Tata McGraw-Hill publishing company, New Delhi, 2009
“R9 0. Svelto, “Principles of Lasers”, Springer, 2010
"F—T ] ‘RI10 | Online reference — Waves & Oscillations by Prof. M. S. Santhanam, [ISER Pune.
B Web link: https://onlinecourses.nptel.ac.in/noc19_ph18

(N

o [ 0F- TEACHING TOOL PLANNED
Black Board

Power Point Presentation

Video Presentation

Seminar

Tutorial & Problem solving
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CO-PO MAPPING

: School of Basic Sciences

: PHYSICS

: B.Tech. (All Branches)

: WAVES and OPTICS / U18BSPH101

- 2 Name/ID :Dr. C. Rathika Thaya Kumari
_r'-i'nh Designation : Associate Professor
FPOs:

mhn Graduates will be abie to:

PO1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
w‘mwmsolut:onofmmplex engineering problems

m Problem analysis Identify, formulate, review research literature, and analyze complex engineering problems reaching
"ﬁ Dstantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences.

meont of solutions Design solutions for complex engineering problems and design system
Jonents or processes that meet the specified needs with appropriate consideration for the public health and safety, and
_uﬁlﬂ. societal, and environmental considerations.

- m investigations of complex problems: Use research-based knowledge and research methods including
n of expenments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions

5 Modern tool usage Create, select, and apply appropriate technigues, resources, and modemn engineering and IT tools
uding prediction and modeling to complex engineering activities with an understanding of the limitations

5 The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, heaith, safety,
nd cultural issues and the consequent responsibilities relevant to the professional engineering practice

7 Elviuntnt and sustainability. Understand the impact of the professional engineering solutions in societal and
nmental contexts, and demonstrate the knowledge of, and need for sustainable development.

cs. Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineenng
vidual and team work Function effectively as an individual, and as a member or leader in diverse teams, and in

. cation Communicate effectively on complex engineering activities with the engineering community and
a large, such as, being able to comprehend and write effective reports and design documentation, make
ore . and give and receive clear instructions.

and finance Demonsirate knowledge and understanding of the engineering and management
q:piym to one’s own work, as a member and leader in a team, lo manage projects and in multidisciplinary

fe-long learning Recognize the need for, and have the preparation and ability to engage in independent a
ming in the broadest conext of technological change P nd ke

S u TE OF SCIENCE AND TECHNOLOGY
Of Higher Education and Research (BIHER)/QAC/ACAD/005




CO-PO MAPPING

il %90 bu the basic concept of waves (Remember)
Identify the importance of Ultrasonic waves (Understand)

. %%ﬁﬂw pilopagation of light and geometrical optics (Rcmeinber)

| Asc optical phenomenon like interference, diffraction and su sition of waves
(Understand) Eo5E

Observe the concept of laser and its applications (Understand)

o E:amine the properties of light and sound waves and its wide range of applications

PO4 POS PO6 PO7 PO8 PO9 | PO10 | PO11 | PO12
I
L
H M
M H H
e: L~ Low; M - Medium; H - High
N\
Course Coordinator Signature
Dr. C. RathikaThayaKumari
~ | HoD Si -
i gnature o
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Profcssor and Head
] A ntolf "\y;lcs
Bharath Instityl scation & Rescarch
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9L
NAME OF THE FACULTY: DR. C. RATHIKA THAYA KUMARI
COURSE NAME: WAVES AND OPTICS
COURSE CODE: U18BSPH101
DAY/ 1 2 3 4 5 6 7
HOURS 9.00AM 9.50AM 10.50AM | 11.40AM 1.30PM 2.10PM | 2.50PM
9.50AM 10.40AM 11.40AM | 12.30PM 2.10PM 2.50PM | 3.30PM
B L
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WAVES AND OPTICH

UISBSrH0

(For 3. 0ech ~Common to all branches)

Total contact hours -45

Course offered by ~Department of Physics

Prerequisite: +2

Data Book/Codes /Standards : Higher Secondary

COURSE OUTCOMES(COy)

Describe the basic concept of waves ( Remember)

COl

C02 Identify the importance of Ultrasonic waves (Understand)

CO3 Recognize the propagation of light and geometrical optics (Remember)

CO4 Infer the optical phenomenon like interference, diffraction and superposition of waves
(Understand) x

CO5 Observe the concept of laser in practical applications (Understand)

CO6 Examine the properties of light and sound waves and its wide range of applications
(Apply)

(H/M/L indicates strength of correlation ) H-High, M-Medium, L-Low

Mapping of course outcomes with programme outcomes(POs)

1 1 cos/POs | PO1 [ PO2 [ PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 PO10 | POI1 | POI12
2 COl H M L
cO2 HI|'H| M H M
CO3 H M
CO4 H M L
CO5 H H M
CO6 H|M|H Tl
Category | Basics Sciences(BS)
4 | Approval 47" Meeting of Academic Council held in Aug, 2018

Prolussor and Head
Departmant of Physic

Bharath instiiute of Hiﬂlher Educatior

(Declared as Doemaod to be

Worsite 1




UNIT 1 NON-DISPERSIVE TRANSVERSE AND LONGITUDINAL WAVES IN ONE
DIMENSION

Introduction - Transverse wave on a string, the wave equation on a string, Harmonic waves,
reflection and transmission of waves at a boundary, standing waves, longitudinal waves and the
wave equation for them, acoustics waves and speed of sound. Waves with dispersion,

superposition of waves, wave groups and group velocity. (Contact Hours - 9)

UNIT 2 ULTRASONIC WAVES

Production of ultrasonic by magnetostriction and piezoelectric methods - acoustic grating
Detection - Non Destructive Testing — pulse echo system through transmission and reflection
modes - AB and C - scan displays, Industrial and Medical applications — Sonogram.

(Contact Hours - 9)
UNIT 3 THE PROPAGATION OF LIGHT AND GEOMETRIC OPTICS

Fermat’s principle of stationary time and its applications e.g. in explaining mirage effect, laws of
reflection and refraction, Light as an electromagnetic wave and Fresnel equations, reflectance and

transmittance, Brewster’s angle, total internal reflection, and evanescent wave. Mirrors and lenses

and optical instruments based on them. (Contact Hours - 9)

UNIT 4 WAVE OPTICS

Huygens’ principle, superposition of waves and interference of light by wave front splitting and
amplitude splitting; Young’s double slit experiment, Newton’s rings, Michelson interferometer.

Fraunhofer diffraction from a single slit and a circular aperture, Diffraction gratings and their

resolving power. (Contact Hours - 9)

UNIT 5 LASERS

Einstein’s theory of matter radiation interaction and A and B coefficients: amplification of light by
population inversion, different types of lasers: gas lasers (He-Ne, C0O2), solid-state
lasers(Neodymium), Properties of laser beams: mono-chromaticity, coherence, directionality and

brightness, applications of lasers in science, engineering and medicine. (Contact Hours - 9)



TEXT BOOKS

1) MNN. Avadhanulu and P.G. Kshirsagar, “A Textbook of Engineering Physics” S.Chand
Publishers, 2016.

2) G.Senthil Kumar, “Engineering Physics”, VRB publishers, Chennai, 2015.

REFERENCE BOOKS

1) BrijLal and Subramanian, “Waves and Oscillation”, VikasPublishsing House, 2011

2) R.Murugesan,“Optics and Spectroscopy”, S.Chand Publishers, 2015

3) BrijLal and Subramanian,“Optics”, S.Chand Publishers 2006

4) lan G. Main, “Vibration and waves in physics”, Cambridge University Press, 1978

5) H.J. Pain, “The physics of vibrations and waves”, 6th edition, Wiley 2006

6) AjoyGhatak, “Optics”, Tata McGraw-Hill publishing company, New Delhi, 2009

7) O. Svelto, “Principles of Lasers”, Springer, 2010

8) Online reference — Waves & Oscillations by Prof. M. S. Santhanam, IISER Pune.
Web link: https://onlinecourses.nptel.ac.in/noc19 ph18.
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Department of Physlcs

INTERNAL ASSESSMENT - 1

Waves and Optics — U18BSPH101 |
i : 09.09.2019 :
Academic Year / Semester : 2019-2020/0DD Duration 1 hour 30 mins
[EN" ] PART A (6 x 2 = 12) ANSWER ALL QUESTIONS Weightage | €O am::l's
L 1 Classify longitudinal and transverse waves? 2 co1 R
2 Illustrate the term Wavelength and Amplitude. 2 co1 R
3 | List out the conditions necessary for interference? B co1 R
4 Summarize the properties of ultrasonic waves. 2 Co2 U
5 Illustrate the term acoustic grating? 2 co2 U
6 What is piezoelectric effect? 2 Cc0o2 U
PART B (3 x 6 = 12) ANSWER ANY THREE QUESTIONS
7(a) | Outline the properties of stationary waves? (OR) 6 co1 R
-ﬁ 7(b) Give brief explanation about the harmonics.
8(a) | Justify the phenomenon of interference of light in practical 6
8(b) | applications. (OR) C0o6 A
Explain various methods for the detection of Ultrasonic Waves.
6 co2 U

9(a) | Describe the industrial applications of ultrasonic waves. (OR)
Explain sonogram with a neat diagram.

9(b)
PART C (2 x 10 = 20) ANSWER ANY TWO QUESTIONS
[ 10(a) | Derive the wave equation of a longitudinal wave. (OR) 10 cOo2 R
[ 10(b Explain in detail about superposition of waves.
)
11(a) | Explain the phenomenon of Piezoelectric effect. How high 10 co3 U
frequency sound waves are produced using Piezoelectric
oscillator? (OR)
11(b) | Explain how the velocity of ultrasonic wave is determined using
acoustic grating.
]
co Weightage
co1 -
c02 -
CO3 22
CO4 22
CO5 -
CO6 06
Total 50
F A
Prepared by Dr. C. Rathika Thaya Kumari Slgnatgaj
Verified by Dr. R. Velavan Signatur
HOD \Q

gharath Institute Of Higher Education and Research (BIHER)




Bharath Institute of Higher Education and Rescarch
First Ycar B. Tech — Semester 1, September 2019
Internal Assessment I
Waves and Optics- ULISBSPH101 (Common to all branches)

Part A

(10x2=20)

Answer all Questions

1. Longitudinal waves & Transverse waves

(2 marks)

Longitudinal

Transverse

The medium moves in the same direction of
the wave

The medium is moving perpendicular to the
direction of wave

It acts in one dimension

It acts in two dimension

This wave can be produced in any medium
such as gas, liquid or solid

This wave can be produced in solid and
liquid’s surface

2. Time period & Wavelength (2 Marks)

The distance between two consecutive compressions or two consecutive rarefactions
is known as the wavelength. Its SI unit is metre (m). The time it takes to complete a cycle 1s

the period.

3. Conditions for interference

4. Properties of ultrasonics: (2 Marks)

(2 Marks)

o The ultrasonic waves cannot travel through vacuum.
o The ultrasonic waves are high frequency sound waves with smaller wavelength.

5. Acoustic Grating:

(2 Marks)

When ultrasonic waves are passed through a liquid, the density of the liquid
varies by layer due to the variation in pressure and hence the liquid will actas a
diffraction grating, so called acoustic grating. Under this condition, when a
monochromatic source of light is passed through the acoustical grating, the light gets

diffracted.

6. Piezoelectric effect

(2 Marks)

Part B (3x6=12)

7(a). Characteristics of Wave motion (6 Marks)




In wave motion, the disturbance travels through the medium due to repeated periodic
oscillations of the particles of the medium about their mean position (or) Equilibrium

position.

Energy and momentum are transferred from one point to another without any actual
transfer of the particles of the medium.

There is a regular phase difference between the particles of the medium because each
particle receives disturbance little later than its preceding particle.

The velocity with which wave travels is different from the velocity of the particles with
which they vibrate about their mean (or) equilibrium position.

For a_given medium the velocity of the wave motion remains constant, while the particle
velocity changes continuously during its vibration about their equilibrium position.
The velocity of the particle is maximum at the mean position and zeroes at the extreme
position.

7(b). Harmonics (6 Marks)
Fundamental frequency
First over tone frequency
Second overtone frequency
8(a). Interference

Constructive interference: Constructive interference takes place when the crest of one
wave falls on the crest of another wave such that the amplitude is maximum. These
waves will have the same displacement and are in the same phase.

Destructive interference: In destructive interference the crest of one wave falls on the
trough of another wave such that the amplitude is minimum. The displacement and phase

of these waves are not the same.

8(b). Kundt’s tube method (2 Marks)
Sensitive flame method (2 Marks)
Thermal detectors (2 Marks)

9(a) Applications of ultrasonics (6 Marks)
Any 6 points

9(b) Sonogram

Diagram (2 Marks)
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Explanation (4 Marks)




Part C (2x10 =20)

10(a).  Wave Equation of Longitudinal Waves (6 Marks)
y(z,t) = yocos|w(t — 7)]

10(b). Superposition of Waves (10 Marks)
Explanation in detail

11(a)_Piezo electric Generator

Principle (2 Marks)

When an alternating e.m.f is applied to the opposite faces of a quartz or tourmaline
crystal it undergoes contraction and expansion alternatively in the perpendicular direction. This
is known as inverse piezoelectric effect. This is made use of in the piezoelectric generator.

Diagram (2 Marks)
Al IR

lonpeo00000000 /e

L

‘r

Lr]

<

NPN s
b 1

Construction (2 Marks)

Working (4 Marks)

11(b)._Velocity determination using ultrasonics
Diagram (2 Marks)

Principle (2 Marks)
When ultrasonic waves travel through a transparent liquid, due to alternate compression and

rarefaction, longitudinal stationery waves arc produced. 1f monochromatic light is passed
through the liquid perpendicular to these waves, the liquid behaves as diffraction grating. Such a
grating is known as Acoustic Grating. Here the lines of compression and rareaction act as
transparent light waves. It is used to find wavelength and velocity(v) of ultrasonic waves in the
liquid.

Explanation (6 Marks)
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BHARATH INSTITUTE OF SCIENCE ANLE TELITEE=ST

Department of Physics

INTERNAL ASSESSMENT - 2
Waves and Optics - U18B5PH101
D
fe 18.10.2019
Academic Year / semester 2019-2020/00DD Duration 1 hour 30 mins
Q.No PART A (6 x 2 = 12) ANSWER ALL QUESTIONS " [ Weightage | €O al:eoml's
e ve
1 List out the conditions of total internal reflection? 2 co3 R
2 | State total internal reflection? 2 co3 R
3 Recall the laws of refraction. T §2 SC03. | TR
b 5 llustrate the term wave front? 2 co4 ¥
S State the Huygens’s principle 2 coa U
6 Summarize the principle of superposition of light waves. 2 co4 U
PART B (3 x 6 = 12) ANSWER ANY THREE QUESTIONS
7(a) | Write a short note on mirage effect. (OR) 6 co3 R
7(b) Describe total internal reflection with a neat diagram.
8(a) | p=tan i, - Justify (OR) 6 CO6 A
3(b) Express the principle for the formation of Newtons rings and
relate with interference.
9(a) | Describe briefly Young's double slit experiment?(OR) 6 U
9(b) Draw a neat labelled diagram of Michelson's interferometer and co4a
: explain briefly.
PART C (2 x 10 = 20) ANSWER ANY TWO QUESTIONS
10(a) | Discuss briefly Fermat’s principle. Show that the law of 10 co3 R
10(b) reflection and refraction at the plane surface.(OR)
Describe with a neat sketch the essential parts of a compound
microscope.
11(a) | Using Young’s double slit experiment, derive en expression for 10 co4 U
1 1,' the bandwidth of monochromatic light.(OR)
ﬂ:‘b’ Discuss the Franhoffer diffraction of a light at a single slit.
—
i".;]_:
-
K co Weightage
CO1 -
CO2 -
Co3 22
CO4 22
CO5 -
CO6 06
Total 50
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DEPARTMENT OF PHYSICS

ASSIGNMENT QUESTIONS

Assignment - 1

- Explain different modes of vibration in Carbondioxide Laser?

. Examine the atoms position in the emission of Laser light and represent it with the help
of transition diagram.

. Find the ratio of population of the two energy states of active medium producing laser

transition between which has the wavelength 6328 A. Assume temperature = 300 K.
Hint: N = NOe ~£/KT_E = he/\.

Assignment — 2

. Sketch the lens position to show the image for the following conditions:

a) Image formed by a converging lens when the object distance is greater than 2f.

b) Real and enlarged image formed by a converging lens when the object distance is

greater than f and less than 2f.
c) Virtual, enlarged image formed by a converging lens when the object distance is less

than f.
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QP CODE: U18BSPH101 Reg.
No.

BHARATH INSTITUTE OF HIGHER EDUCATTION AND

RESEARCH B
(Declared as deemed to be University under section 3 of UGC act 1956) .
173, Agaram Main Road, Selaiyur, Chennai - 600 073, Tamil Nadu NARS ©»

SEMESTER EXAMINATIONS - NOV/DEC 2019
B.Tech - Waves and Optics - U18BSPH101

Time: 3 Hours Max Marks: 100
PART - A (10 X 2 = 20 MARKS) BT CO Marks
ANSWER ALL QUESTIONS
1. Define Wavelength and Amplitude of the wave., R 2 2
2. Whatis meant by group velocity? R CO1 2
3. Whatis called NDT? U CO2 2
~ 4. The interval between the transmitted & received ultrasonic signal is 8 sec. U CO2 2
Determine the depth of the sea, [Given Velocity of sound is 1570 m/s].
5. Mention the conditions for total internal reflection. R CO3 2
6. State Fermat's principle. R CO3 2
7. Define interference of light. U CO4 2
8.  In Fraunhoffer diffraction from a single slit, what is the condition for path U CO4 2
difference in order to make constructive interference?
9.  What s population inversion? U CO5 2
10.  What are the components of laser? U CO5 2
PART - B (5X 6 =30 MARKS) BT CO Mark:
Answer either (a) or (b) from each question
11a. Whatare standing waves? Derive an expression for it. R CcO1l 6
' 11b. Give a brief account on harmonics.
12a.  Describe the detection of ultrasonics. U CO2 6
12b.  Explain sonogram with a neat diagram.
13a. Derive the laws of reflection based on the Fermat’s principle. R CO3 6
13b.  State and prove Brewster’s law.
l4a. State and explain Huygens Principle of secondary waves, U CO4 6
14b.  Explain the formation of Newton’s rings using amplitude splitting,
15a. Explain Absorption, Stimulated emission and Spontaneous emission of light. U i CGOs 6
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DEPARTMENT OF PHYSICS
TEXT BOOKS & REFERENCES

COURSE NAME: WAVES & OPTICS

COURSE CODE: U18BSPH101

LIST OF TEXT BOOKS

R1. MN. Avadhanulu and P.G. Kshirsagar, “A Textbook of Engineering Physics” S.Chand

Publishers, 2016 (for Units 1,3,4& 5)
R2. G.Senthil Kumar, “Engineering Physics”, VRB publishers, Chennai, 2015 (for Unit 2)

LIST OF REFERENCE BOOKS

R3. BrijLal and Subramanian, “Waves and Oscillation”, VikasPublishsing House, 2011
R4. R.Murugesan,“Optics and Spectroscopy”, S.Chand Publishers, 2015

R5. BrijLal and Subramanian,“Optics”, S.Chand Publishers 2006

R6. Ian G. Main, “Vibration and waves in physics”, Cambridge University Press, 1978
R7. H.J. Pain, “The physics of vibrations and waves”, 6th edition, Wiley 2006

R8. AjoyGhatak, “Optics”, Tata McGraw-Hill publishing company, New Delhi, 2009

R9. O. Svelto, “Principles of Lasers”, Springer, 2010
R10. Online reference — Waves & Oscillations by Prof. M. S, Santhanam, IISER Pune,

Web link: https://onlinecourses.nptel.ac.iuﬂnoc 19 phl8
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Unit I - NON DISPERSIVE TRANSVERSE AND LONGITUDINAL WAVES IN ONE DIMENSION

Part A (2 Marks)

How sound waves are produced?

How sound waves are classified?

What are longitudinal and transverse waves?
Define Wavelength and Amplitude.

Define Group velocity.

Define nodes and antinodes.

State the principle of superposition of sound waves.
Define beat frequency.

What are the conditions necessary for interference?

. What is dispersion of wave?

Part B (6 Marks)
Discuss briefly the wave parameters.
What are the characteristics of waves?
What are the properties of stationary waves?
Give brief explanation about the harmonics.
Explain the phenomenon of interference of light.
Write short note on beats and its uses?

Part C (10 Marks)

Derive the wave equation of a longitudinal wave.
Derive the wave equation of a transverse wave.
Discuss the behavior of a wave at different boundaries.
Explain in detail about superposition of waves.
What are stationary waves? How are they produced?

Unit I1 - ULTRASONIC WAVES

Part A (2 Marks)
Define ultrasonic waves.
State the properties of ultrasonic waves.
What is piezoelectric effect?
What is magnetostriction effect?
What is inverse piezoelectric effect?
What is NDT? Give two examples.
How the natural frequency of a crystal is calculated?
Calculate the natural frequency of iron rod 0f 0.03 m length. The density of iron is

723 X 10° kg/m’ and Young modulus is 11.6 X 10 N/m’
What are the methods used to detect ultrasonic waves?
What is SONOGRAM?

What is an acoustic grating?

What are the types of ultrasonic imaging system?

Part B (6 Marks)
Mention the merits and demerits of piezoelectric oscillator.
Discuss the different methods used for ultrasonic wave detection.
Describe the medical applications of ultrasonic waves.
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10. What are the types of wave front?

ain sonogram with a neat diagram.

Expl
; displaying the results of ultrasonic imaging system.

Discuss the different modes of
Describe the industrial applications of ultrasonic waves,

Part C (10 Marks)
Explain the phenomenon of magnetostriction. How high frequency sound waves are produced using
magnetostriction oscillator?
What is piezoelectric effect? Explain how ultrasonic waves are produced by piezoelectric transducer.
Explain how the velocity of ultrasonic wave is determined using acoustic grating.
What is NDT? Describe the ultrasonic non-destructive method used for flow detections.

Explain the industrial and medical applications of ultrasonics.

Unit 111 - THE PROPAGATION OF LIGHT AND GEOMETRIC OPTICS
Part A (2 Marks)

Define Brewster's law.

What are the conditions of total internal reflection?
What is meant by total internal reflection?

State the laws of refraction.

State Fermat’s principle

What are electromagnetic waves?

Define reflectance and transmittance.

What is mirage effect?

What is a magnifying power of a microscope?
What are the components of spectrometer?

Part B (6 Marks)
Prove that p= tan i,
Discuss in detail about the law of reflection of light.
Discuss about the law of refraction.
Write a short note on mirage effect.
Describe total internal reflection with a neat diagram.

Part C (10 Marks)
Discuss briefly Fermat’s principle. Show that the law of reflection and refraction at the plane surface

Describe with a neat sketch the essential parts of a compound microscope
Describe a prism spectrometer. How will you find the refractive index of the material of a prism?

What are electromagnetic waves? Discuss light as an electromagnetic wave.
(i) Write a short note on Total Internal Reflection
(ii) Prove that y=tan i,

UnitIV- WAVE OPTICS
Part A (2 Marks)

What is wave front?
State the Huygens's principle
State the principle of superposition of light waves.

What is interference of light?
Write the two class in to which the phenomenon of interference is divided

State the condition for the formation of bright and dark fringes.
What is diffraction of light?

What is diffraction grating?
Why compensating glass plate is introduced in Michelson’s interferometer?
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STUDENT PERFORMANCE RECORD

Course Name: Waves & Optics

Course code: UISBSPHI101

Name of the Faculty : Dr. C. Rathika Thaya Kumari

S.No Roll. No Name INT 1 INT 2 |Assignmen Att %
| U19Cso0l |AADHISWARAN 1 41 42 40 81
2 U19CS002 [AAKAVARAM KIRAN 37 43 50 64
3 U19Cs003 |[ABBURI SAMPATH KUMAR 37 42 45 91
4 U19Cs004 |ABDUL SHARUKH 44 41 50 86
5 U19Cs00s |ABHISHEK GANDEPALLI A 37 40 77
6 U19cs006 |ABHISHEK KUMAR SINGH 38 39 50 70
7 U19Cs007 |ABINAYA A 39 44 50 75
8 U19CS008 |ACHAM SUKUMAR 36 35 50 81
9 U19Cs009 |ACHUTHA TEJA 38 A 40 85
10 U19Cs010 |JADABALA PUSHKAR RAMA 40 39 50 59
11 U19Cs011 |ADAPA KRISHNAVARDHAN 33 38 50 92
12 U19CS012 |ADAPALA CHAITANYA NAG| 38 38 45 97
13 U19Cs013 |ADAPALA CHUPAK PHANI S/ 41 39 50 90
14 U19CS014 [ADDALA BHANOJ 43 39 50 70
15 U19CS015 |ADDANKI CHINNARAO 32 34 50 78
16 U19CS016 |ADEPU VENKATESH 38 33 45 90
17 U19Cs017 [ADHITHIYAN K 43 42 50 87
18 U19Cs018 [ADITHYA KANNAN K 40 36 45 64
19 U19cso19 |ADITYA RAJ 38 34 50 84
20 U19cs020 (TGS ADITYA 35 A 45 76
21 U19cs021 |ADLA HASINI 33 28 45 74
22 U19Cs022 |ADLA PAVAN REDDY 45 41 40 62
23 U19Cs023 [ADUSUMALLI RAGA VENKA| 35 32 50 78
24 U19Cs024 |AFKHAN NAWAZ KHAN A 42 40 84
25 U19cs025 |AIDA PRANEETH 36 36 50 73
26 U19CS026 |AINALA KARTHIK 42 40 35 73
27 U19Cs027 |AISHWARYA J 36 30 50 66
28 U19cs028 |AJAY KUMAR M 37 30 50 32
29 U19Cs029 [AKANIKSHA PARVATHANEN 38 38 50 82
30 | u19cs030 [AKASH S 37 A 50 77
31 U19Ccso31 |[AKASH T 39 44 50 44
32 | u19cs032 |[AKULA VENKATESH 39 37 50 88
33 u19cs033 [AKULA VINAYAK 37 31 50 90
34 U19Cs034 [AKUNURI KRISHNASALI 33 37 50 83
35 U19Cs035 |ALA ABHISHEK KUMAR 37 30 50 80
36 U19CS036 |JALA NIKHIL KUMAR REDDY 40 39 40 71




vi19cso3? |(ALAMURU LIKHITHA 42 43 50 85

38 U19Cs038 |[ALAVALA SAI CHANDU 37 19 50 %4

39 U19Cs039 |ALETI ANJI REDDY 40 39 50 %4

40 U19CS040 |ALLENKI USHA REDDY 4] 35 50 80
4] U19Cs041 |ALLURI VIJAY 42 39 35 93
42 U19cs042 |ALURI SANDEEP 40 45 50 83
43 | u19cso43 [ALUVALA KEERTHAN CHAN 33 35 40 9
44 U19CS044 |AMANAGANTI VIKAS 35 37 50 85
45 | u19csoas |AMARAVARAPU CHENNAKH 30 34 50 72
46 U19CS046 |AMARAVARAPU NAGA VAM 38 34 50 82
47 U19Cs047 |AMARTYA KUMAR 39 42 50 82
48 U19Cs048 |AMBADIPUDI CHARETHARD| 37 A 50 75
49 U19CS049 |AMI REDDY VARSHITHA REI 40 39 35 63
50 U19CS050 |AMRIT SAH 36 34 50 8%
51 U19Cs051 |AMRITHA VARSHINI G 38 40 50 77
52 U19Cs0s2 |AMUDALAPALLI SIVAKIRAN 42 14 50 8%
53 U19Cs0s3 |ANAGANI HARSHAVARDHA] 43 42 50 90
54 U19CS054 [ANAKAPALLI CHANDRABA 42 40 50 32
55 U19CS055 |ANBARASU A A 40 50 82
56 U19CS056 |ANIMIREDDY GUNA SEKHAY 38 37 50 G2
57 U19CS057 |ANKAM VISHNUVARDHAN [ 34 43 20 77
58 U19CS058 |ANKIPALLI SIDDARDHA 31 32 50 90
59 U19CS059 |ANMOL KUMAR SONI 42 41 50 70
60 U19CS060 |ANNAM VAMSI 38 34 50 8%
61 | uiecsosr |[ANNAM YASWANTH 39 39 45 85
62 | uiscsos2 |JANNAVARAPU ANIL 29 28 45 84
63 vi9csoss |ANNE JAYA KRISHNA 45 - 50 82
64 | uigcsoss [ANNEBOINA RAHUL 43 A 50 80
65 19CS065 ANTHAM ROHITH REDDY 40 36 40 93
66 u19csoss |ANTHATI UDAY GOUD 39 36 S0 83
67 | uigcsos? |ARAMALLA 39 37 50 89
68 U19csoss |ARETI SUPRIYA 39 38 20 83
69 u19csos9 |ARIGELA SRINIVASARAO 32 36 50 n
70 u19cso70 |ARJUN J 39 34 50 82
71 | vi9csort |[ARRA SAI PRASANNA 34 34 50 82
72 u19cson2 JARROJU MANOJ KUMAR 38 39 40 75
73 U19cs073 |ARRURI VENKATESH 42 A 50 63
74 U19CS074 [ARUKONTHAM 44 41 50 S
75 UI9CS075 |ASLLAM SAFIQ A A 45 40 77
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BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH
DEPARTMENT OF PHYSICS

L CO attainment through students Performance
' Year | year (2019-20) Semester I
J
;_Subject code | U18BSPH101 Subject Waves and Optics
Average Mark 75 71 73 68 96 93
No.of students above average 51 50 53 51 61 55
o Total no. of students 75 s HE7s | s [ TS RS
B % CO attainment 68.0 | 66.7 70.7 68.0 | 81.3 73.3
PO mapping against CO Aver. PO attainment
CO1 C02 Co3 Co4 CO5 CO6
PO1 3 3 3 3 3 3 74.33
PO2 3 2 73.20
PO3 2 2 2 2 3 73.82
PO5 1 1 77.50
PO10 3 3 69.50
PO12 2 73.00
%CO0 attai 79.0 78.0 74.0 76.0 73.0 66.0

CO INDIRECT ATTAINMENT - SURVEY REPORT
co No.of | No.of [ No.of | No.of | No.of CO
5's 4’s 3's 2's I's %
COl 25 27 16 4 3 90.7
cO2 22 28 17 6 2 893
CO3 23 20 23 6 3 88.0
CO4 20 28 19 3 5 89.3
COs5 18 24 21 7 5 84.0
CO6 21 20 19 5 10 80.0
Total 129 147 115 31 28




Department of Physics
Subject Name & Code: Waves and Optics - UISBSPH101 (2019-2020)
= CO Attainment Score
CO Attainment Percentage
S Na Reg.No Name
| CO1% |co2% |coI% [co4a% |COS% |CO6%  |Average |
| % U19CS001  |AADHISWARAN T 79 86 82 BG 100 60 82
[ 2 JUI9CS002  |[AAKAVARAM KIRAN 7 77 92 82 100 100 87
3 |UI9CS003 _|ABBURI SAMPATH KUMAR 78 73 82 6 100 #0 83
[ 4 |UISCS004 |ABDUL SHARUKH 86 91 79 86 100 100/ 90
[ s JUI9CS005 _|ABHISHEK GANDEPALLI 0 0 75 73 80 80 51
[ & JUI9CS006 |ABHISHEK KUMAR SINGH 79 73 79 77 100 100 s
[ 7 JUISCS007 [ABINAYA A 7 6 93 86 100 100 89
[ 8 [uiscSoos |ACHAM SUKUMAR 79 68 79 64 100 100 82
[~ 9 [UISCS009 |ACHUTHA TEJA 71 82 0 0 100 60 52
10 |UISCS010 |ADABALA PUSHKAR RAMA SAI PRAVE 67 95 75 82 100 100 87
11 |UISCSO11 _|ADAPA KRISHNAVARDHAN NAIDU 50 73 89 64 100 100 L
12 |UISCS012|ADAPALA CHAITANYA NAGA SAL 82 7 9 59 100 80 -
13 |UISCS013  |ADAPALA CHUPAK PHANI SAI 89 77 77 82 100 100 88
14 |UISCS0l4 |ADDALA BHANO) 82 91 82 77 100 100 B9
15 |UI9CS015 |ADDANKI CHINNARAO 51 68 8 64 100 100 ze
16 |UI9CS016 |ADEPU VENKATESH 79 73 7] 68 100 80 L
17 |UI9CS017 |ADHITHIYANK 9% 77 a1 7 100 100 N
18 |UI9CS018  |ADITHYA KANNAN K 86 77 79 68 100 80 82
19 |UISCS019 |ADITYA RAJ 8 86 57 82 100 100 82
20 JUI9CS020 |TGS ADITYA 79 64 0 0 80 100 54
21 [U19CS021  |ADLA HASINI 62 7 54 59 100 80 n
22 |UI9CS022 |ADLA PAVAN REDDY 89 91 93 73 80 80 84
23 |UI9CS023  |ADUSUMALLI RAGA VENKATA MANI KISHORE 86 55 64 64 100 100 78
24 |UI9CS024 |AFKHAN NAWAZ KHAN 0 0 89 82 60 100 55
25 |UI9CS025 |AIDA PRANEETH 64 82 64 82 100 100 82
26 |UISCS026 |AINALA KARTHIK 02 86 86 7 80 60 79
27 |UISCS027 |AISHWARYA J 86 55 B4 59 100 100 78
28 |UISCS028 |AJAY KUMAR M 82 68 54 68 100 100 79
29 |UISCS029 |AKANIKSHA PARVATHANENI 68 86 79 73 100 100 B4
30 JUI9CS030 |AKASHS 68 B2 0 1] 100 100 58
31 |UISCS031 |AKASHT 75 82 96 82 100 100 89
32 |UI9CS032 |AKULA VENKATESH 53 64 93 55 100 100 84
33 |UI9CS033  |AKULA VINAYAK 89 59 74 50 100 100 79
M JUI9CS034  |AKUNURI KRISHNASAI 68 64 93 55 100 100 80
35 |UISCS035  |ALA ABHISHEK KUMAR 82 68 78 45 100 100 73
36 |UISCS036 |ALA NIKHIL KUMAR REDDY 86 77 79 77 80 80 80
37__|UI9CS037 |[ALAMURU LIKHITHA 86 82 86 86 100 100 90
UISCS038  [ALAVALA SAI CHANDU 68 82 79 77 100 100 84
39 |UISCS039 |ALETI ANJIREDDY 86 77 79 77 100 100 87
40 |U19CS040 [ALLENKI USHA REDDY 93 73 79 64 100 100 85
41 |UI9CS041  [ALLURI VUAY 85 82 75 82 80 60 78
42 |UI9CS042  |ALURI SANDEEP 73 96 85 100 100 31
43 |U19CS043  |ALUVALA KEERTHAN CHAND 79 55 82 59| 80 73
44 |UISCS044 |AMANAGANTI VIKAS 81 59 75 73 100 100 81
45 |UISCS045 |AMARAVARAPU CHENNAKESAVA RAYUDU 81 41 64 73 100 100| n
46 |U19CS046 |AMARAVARAPU NAGA VAMSI 75 77 68 68 100 100 81
47 |UISCS047 |AMARTYA KUMAR 93 64 89 B0 100 100 88
48 |UISCS048 |AMBADIPUDI CHARETHARDHA 69 82 0 0 100 100 59
43 |UI9CS049 |AMIREDDY VARSHITHA REDDY 79 82 79 77 60 80 76
s0  |UISCS050 |AMRIT SAH 71 73 57 79 100 100 80
51 |UI9CS051 |AMRITHA VARSHINI G 68 86 75 88 100 100 26
52 |UI9CS052 |AMUDALAPALLI SIVAKIRAN 82 86 93 86 100 100 a1
53 |U19CS053 |ANAGANI HARSHAVARDHAN 96 77 89 82 100 100 91
54 |UI9CS054 |ANAKAPALLI CHANDRABABU NAIDU 89 8 75 86 100 100 7
|55 |UI9CS055 |ANBARASU A 0 0 75 86 100 100 60}
56 [U19CS056 |ANIMIREDDY GUNA SEKHAR 68 86| 71 7 100| 100 "~ 84)
571 |UI9CS057 |ANKAM VISHNUVARDHAN BABU 61 77 96 78 80| 80 9]
58 |UI9CS058  [ANKIPALLI SIDDARDHA 68 59 86 45 100| 100 76|
58 |UISCS059 |ANMOL KUMAR SONI 82 [ 89 77 100| 100] 89|
|60 |UI9CS060 |ANNAM VAMSI 86 68 68 69 100l 100 8
|61 |UI9CS061 |ANNAM YASWANTH 81 77 75 82 80| 100 83
|62 |UISCS062 |ANNAVARAPU ANIL KUMAR 82 36 46 67 100| 80 69|
€3  |UISCS063 |ANNE JAYA KRISHNA 89 91 93 86 100 100 93]
| &4 |U|9csou IANNEBO!NA RAHUL GOUD 93 82 0 0 100 100]
|65 |UI9CS06S |ANTHAM ROHITH REDDY 85 7 81 &5 80 m
6 |UISCS066 |ANTHATI UDAY GOUD 75 82 n 7 700 00
67 |UI9CS067 |ARAMALLA YASHWANTH REDDY 89 68 89 59 100 100
&8 |UI9CS068 [ARETI SUPRIYA T 7 i ) % 3
63 |UI9CS069 |ARIGELA SRINIVASARAO 71 59 82 54 100
|70 |UISCS070 |ARJUN] e M 5 5 T
.71 |UI9CSO071 _|ARRA SAI PRASANNA 75 64 | 7 100
ARRURI VENKATESH 26 8 o AR
4 |ARUKONTHAM DEVENDER REDDY 53 26 = = 15
et 7s n ) T
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