
PHY 102.4 Physics (4-2-2)

Course Objectives: 

The main objectives of this course is to make able:

1. To apply the theory of simple Harmonic motion in different elastic systems. 
2. To apply theory of wave propagation and knowledge of resonance. 
3. To apply and analyze the optical properties in different optical systems.
4. To make use of fundamentals of electromagnetic equipment. 
5. To use the knowledge of basic physics in different engineering fields.

Course Contents:

1. Simple Harmonic Motion                                                                                            (3 hrs)
Equation of linear simple harmonic motion, application of SHM in suspended spring mass 
system and simple pendulum, angular simple harmonic motion and its application in 
Physical (Bar) pendulum, energy consideration.

2. Waves in Elastic Media                                                                                               (5 hrs)
Mechanical waves, types of waves, travelling waves, wave speed, power and intensity,  
reflection, refraction and interference, standing waves, resonance.

3. Sound Waves                                                                                                               (6 hrs)

Propagation  and  speed  of  sound  wave,  displacement  and  pressure  wave,  power  and 
intensity,  reflection  and  refraction,  velocity  of  sound  from  air  column  method,  beats, 
doppler effect, effect of high speed, production and uses of ultrasound.

4. Geometrical Optics (5 hrs)
Review of  mirror  and  thin  lens  formula,  combination  of  lenses,  chromatic  aberration, 
cardinal points, monochromatic aberration and its removal, optical fibres.

5. Physical Optics

Interference (4 hrs)
Coherent sources, double slits, thin films, Newton's rings

Diffraction (3 hrs)
Fraunhoffer diffraction at single slit and double slit, diffraction grating.

Polarization  (4 hrs)

Theory Practical Total
Sessional 30 20 50
Final 50 - 50
Total 80 20 100



Breuester's law, Malus law, Double refraction, Nicol prism, Plane, elliptical and circular 
polarisation, Half wave plate, Full wave plate, Optical activity and polarimeter.

6. Electrostatics (6 hrs)

Electric field, Gauss's law, Electric potential, E and V of dipole, Capacitance, Dielectrics 
and energy, Three electric vectors.

7       Electricity and Magnetism

Current flow (4 hrs)

Current and current density, Resistance and resistivity, Ohm's law, Energy, Combination of 
resistances, Kirchoff's law network equation.

Magnetism (7 hrs)

Magnetic  field,  Magnetic  force  on  a  current,  Ampere's  law,  Force  between  parallal  
conductor, Biot &  Savart's law, Faradays law of induction, Flux linkge, Lenz's law, Self 
induction, Inductance, LR circuit, Energy and Energy density in magnetic field.

Magnetic Properties of Matter (2 hrs)

Poles,  Dipoles,  Paramagnetism,  Diamagmetism,  Ferromagnetism,  and  three  magnetic 
vectors.

8. Eletromagnetism (11 hrs)

LC oscillation,  Analog  to  SHM,  Electromagnetic  oscillation,  Resonance,  Displacement 
current,  MaxWell's  equation.  Electromagnetic  waves,  waves  on  transmission  line, 
Waveguide, Travelling waves, Waves in free space.

Laboratory Experiments:
1. To find out the refractive index of the liquid using convex lens by parallex method.
2. To find the refractive index of the liquid using convex lens by parallex method.
3. To determine the value of the acceleration due to gravity (in the lab) and radius of gyration 

using bar pendulum.
4. To find the refractive index of the material (of given prism) using a spectrometer.
5. To determine the pole strength of bar magnet by neutral point method keeping the magnet 

vertical.
6. To find the wavelength of sodium light by measuring the diameters of Newton's rings.
7. To determine the frequency of A.C. mains and compare the mass per unit length of two 

given wires.
8. To determine the wavelength of sodium light using a plane diffraction grating.
9. To determine the velocity of sound in air at room temperature with the first resonance air  

column and two tunning forks.
10. To determine the specific rotation of sugar solution using half-shade polarimeter.
11. To find the (low) resistance using Carry Foster bridge.
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Delhi.

Reference Books : 
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