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Objectives of the Course:
The main objectives of the course are to:
 Introduce students to the basic concepts of waves, optics and thermal physics.
 Help students develop an understanding of the principles taught as well as
analytical problem-solving ability.
 Consolidate the basic principles discussed in the theoretical section of the
course with laboratory demonstrations, and computer applets/simulations
Learning Outcomes:
After completion of the course students are expected to:
 Relate position, velocity, and acceleration in simple harmonic motion,
 Explain the importance of resonance in nature and engineering applications.
 Express mathematically a traveling wave and a standing wave as a result of
interference.
 Explain the relation of the electric component and the magnetic component of
a plane electromagnetic wave as well as its polarization states.
 Apply the laws of geometrical optics for mirrors, lenses and prisms.
 Describe Young’s double slit experiment and its implications concerning the
nature of light,
 Apply interference and diffraction to describe the propagation of light, sound
and water waves through slits and around obstacles.
 Analyze and apply the laws governing the heat transfer mechanisms.
 Explain the concept of ideal gas and apply the ideal gas laws.
 Calculate the work done by an ideal gas and apply the First Law of
Thermodynamics.
 Explain the postulates of Special Relativity and solve problems involving the
effects of time dilation and length contraction.
Course Contents:
Lectures
1.
Temperature, Zeroth law of thermodynamics, thermal expansion. Heat, First

law of thermodynamics, convection, radiation and conduction
2.
Kinetic theory of gases. Ideal gases, pressure and temperature. Translational
kinetic energy, molar specific heats. Entropy and the second Law of
thermodynamics.
3.
Oscillations, Resonance, Wave equation, wavelength, frequency,
superposition, interference, standing waves. Propagation of sound waves,
Doppler Effect.
4.
Electromagnetic waves, radiation pressure, polarization.
5.
Geometrical optics, reflection, refraction, mirrors, lenses.
6.
Light as a wave, Young’s double slit experiment, Diffraction: single-slit and
double slit, Rayleigh’s resolution criterion, diffraction gratings.
7.
Relativity: time dilation, length contraction, Lorenz transformation,
transformation of velocities, relativistic Doppler Effect, momentum and
energy.
Simulations and Demonstrations:
Simple harmonic motion, forced oscillation and resonance, traveling wave,
interference and standing waves along strings and air columns, reflection and
refraction of waves, water waves (ripple tank), reflection and refraction of light,
diffraction and interference of light.
Teaching Methods:
Lectures (3 hours/week); Demonstrations & Simulations (1 hour/week)
Assessment Methods:
Midterm Test, Homework, Final Examination
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