ADI KAVI NANNAYA UNIVERSITY, RAJAMAHENDRAVARAM
DEPARTMENT OF PHYSICS

COURSE-WISE SYLLABUS

BSc Semester: 1 Credits: 4
Course: 1 Mechanics, Waves and Oscillations Hrs/WKk: 4

Learning outcomes:
e To understand basic theories related with properties of matter and its

applications to determinevalues of various physical quantities associated
with matter.

e Be able to apply knowledge of the properties of matter to explain natural
physical processes andrelated technological advances.
To learn about fundamentals of verbal and mathematical concepts of waves and
oscillations

e We should make the students to know their skills required to get the
information from the syllabusand use them in a proper way

UNIT I:

Mechanics of Particles: Review of Newton’s Laws of Motion, Motion of variable
mass system, Motion of a rocket, Multistage rocket, Concept of impact parameter,
scattering cross-section, Rutherford scattering-Derivation.

Mechanics of Rigid bodies: Rigid body, rotational kinematic relations, Equation of
motion for a rotating body, Angular momentum and Moment of inertia tensor, Euler
equations, Precession of a spinning top, Gyroscope, Precession of the equinoxes

UNIT II:

Motion in a Central Force Field: Central forces, definition and examples,
characteristics of central forces, conservative nature of central forces, Equation of
motion under a central force, Kepler’s laws of planetary motion- Proofs, Motion of
satellites, Basic idea of Global Positioning System (GPS), weightlessness,
Physiological effects of astronauts

UNIT III:

Relativistic Mechanics: Introduction to relativity, Frames of reference, Galilean
transformations, absolute frames, Michelson-Morley experiment, negative result,
Postulates of Special theory of relativity,Lorentz transformation, time dilation, length
contraction, variation of mass with velocity, Einstein’s mass-energy relation.




UNIT IV:

Undamped, Damped and Forced oscillations: Simple harmonic oscillator and
solution of the differential equation, Damped harmonicoscillator, Forced harmonic
oscillator — Their differential equations and solutions, Resonance,Logarithmic
decrement, Relaxation time and Quality factor.

Coupled oscillations: Coupled oscillators - introduction , Two coupled oscillators,
Normal coordinates and Normal Modes.

UNIT V:

Vibrating Strings: Transverse wave propagation along a stretched string, General
solution of waveequation and its significance, Modes of vibration of stretched string
clamped at ends, Overtones andHarmonics.

Ultrasonic's: Ultrasonics, General Properties of ultrasonic waves, Production of
ultrasonics by piezoelectric and magnetostriction methods, Detection of ultrasonics,
Applications of ultrasonic waves, SONAR

REFERENCE BOOKS:
1. Sc. Physics, Vol.1, Telugu Academy, Hyderabad

Fundamentals of Physics Vol. I - Resnick, Halliday, Krane ,Wiley India 2007

College Physics-I. T. Bhimasankaram and G. Prasad. Himalaya Publishing House.
University Physics-FW Sears, MW Zemansky& HD Young,Narosa Publications,Delhi
Mechanics, S.G.Venkatachalapathy, Margham Publication, 2003.

Waves and Oscillations. N. Subramanyam and Brijlal, VikasPulications.

Unified Physics - Waves and Oscillations, Jai PrakashNath&Co.Ltd.

Waves & Oscillations. S.Badami, V. Balasubramanian and K.R. Reddy, OrientLongman.
The Physics of Waves and Oscillations, N.K.Bajaj, Tata McGraw Hill

10. Science and Technology of Ultrasonics- Baldevraj, Narosa, New Delhi,2004
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Semester: 1 Credits: 1

Mechanics, Waves and Oscillations Lab Hrs/WKk: 2

Details of Lab/Practical/Experiments/Tutorials syllabus:

Minimum of 6 experiments to be done and recorded:

1.

Young’s modulus of the material of a bar (scale) by uniform bending

. Young’s modulus of the material a bar (scale) by non- uniform bending

Surface tension of a liquid by capillary rise method

. Viscosity of liquid by the flow method (Poiseuille’s method)

. Bifilar suspension —-Moment of inertia of a regular rectangular body.

. Fly-wheel -Determination of moment of inertia

. Rigidity modulus of material of a wire-Dynamic method (Torsional pendulum)

. Volume resonator experiment

. Determination of ‘g’ by compound/bar pendulum

. Simple pendulum- normal distribution of errors-estimation of time period and the error

of the mean by statistical analysis

. Determination of the force constant of a spring by static and dynamic method.




11. Recommended Co-curricular activities:(Co-curricular Activities should not promote
copying from text book or from others’ work and shall encourage self/independent and
group learning)

A. Measurable:

1. Assignments on: Motion of a rocket, Multistage rocket, Rutherford scattering-
Derivation. Precession of a spinning top, Gyroscope, Precession of the equinoxes,
Kepler’s laws of planetary motion-Proofs, Motion of satellites, Michelson-Morley
experiment, negative result, Postulates of Special theory of relativity, Lorentz
transformation, Simple harmonic oscillator and solution of the differential
equation, Damped harmonic oscillator, Forced harmonic oscillator — Their
differential equations and solutions, Transverse wave propagation along a
stretched string, Production of ultrasonics by piezoelectric and magnetostriction
methods, Detection of ultrasonics, Coupled Oscillators

2. Student seminars (Individual presentation of Courses) on topics relating to:
Motion of variable mass system, Motion of a rocket, Multistage rocket, Rutherford
scattering-Derivation. Rigid body, rotational kinematic relations, Equation of motion for a
rotating body. Central Forces- Kepler’s laws, Special theory of relativity, Michelson Morley
experiment, Lorentz transformation, Simple Harmonic Motion, Coupled Oscillators,
Ultrasonics
Quiz Programmes on: Rutherford Scattering, Mechanics of rigid bodies,Keplers laws,
Special theory of relativity, SHM,Ultrasonics
3. Individual Field Studies/projects:
4. Group discussion on: Newtons Laws of Motion, Motion of satellites, Basic idea of
Global Positioning System (GPS),Special theory of relativity, SHM
Group/Team Projects on: Motion of a rocket, Multistage rocket, Concept of impact
parameter, Central forces, Kepler’s laws of planetary motion-Proofs, Motion of satellites,
Basic idea of Global Positioning System (GPS), weightlessness. Ultrasonics, General
Properties of ultrasonic waves, Production of ultrasonics by piezoelectricand
magnetostriction methods, Detection of ultrasonics
General
1. Collection of news reports and maintaining a record of Course-cuttings relating to
topics covered in syllabus
Group Discussions on:
Watching TV discussions and preparing summary points recording personal
observations etc., under guidance from the Lecturers
Any similar activities with imaginative thinking

#itr#H# ALL THE BEST #####







