Topics covered in PH112

Angular position, displacement, velocity, and acceleration

Equations of motion in terms of angular variables

Linear and angular variables 

Rotational kinetic energy and rotational inertia

Parallel-axis theorem

Torque, moment arm, line of action of F

Newton’s second law in angular form

Work and rotational kinetic energy

Rolling bodies, KE in terms of center of mass

Angular momentum of a system of particles, and of a rigid body

Conservation of angular momentum

Simple harmonic motion: frequency, period, amplitude, angular frequency, wave number, phase.

Velocity and acceleration amplitudes

Linear oscillator

Energy

Pendula
Transverse and longitudinal waves

Equation of a traveling wave

Wave speed on a stretched string

Power

Superposition of waves

Interference of waves

Standing waves and resonance

Electric field and field lines

E due to a system of point charges and a continuous charge distribution

F = qE

Dipole, and dipole in the presence of E (torque, and PE)

Gauss’s Law (optional)

Electric flux

Application of G’s Law to find the E due to a line charge, a spherical charge and a cylindrical distribution of charge (optional)

E inside a conductor

Electric potential energy, U

Electric potential, V

Work done by electric field

Finding V from E

Finding E from V

Finding V for a group of charges and a continuous distribution of charges

Capacitors, and capacitance

Finding C for different capacitors

Capacitors in parallel and series

Potential energy stored in a capacitor

Capacitors and dielectrics

Electric current

Current density, drift velocity, charge carriers

Resistance and resistivity

Ohm’s Law

Power 

Emf

Kirchhoff’s Laws

Resistances in series and parallel

Multiple loop circuits

RC Circuits (charging and discharging a capacitor, behavior of V, q, and I as a function of time in the two cases).

Electromagnetic radiation:

Origin of EM radiation and the broad form of the spectrum

Definition and examples of black body radiation, Wien’s and Stefan’s Laws, Planck’s solution for blackbody radiation

Electromagnetic waves as particlaes: Photoelectric Effect and Compton Scattering.

Particles as Waves, interference, wavelength of a particle

Uncertainty Principle, brief description of tunneling, quantization of energy

