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Circuits

Define capacitance and describe how it relates to charge and electric potential
Calculate the capacitance of a parallel-plate capacitor using the geometry of the
capacitor

Calculate the equivalent capacitance for series and parallel combinations of capacitors
Define current and relate it to the flow of charges

Define resistance in terms of resistivity and geometry for a resistor

Define and apply Ohm’s law

Identify ohmic and non-ohmic materials based on I-V graphs

Calculate the equivalent resistance for series and parallel combinations of resistors
Define batteries as sources of constant electric potential in a circuit

Differentiate between ideal batteries and real batteries

State Kirchhoff's laws and apply them to multiloop circuits

Identify RC circuits and their mechanical equivalents

Discuss how the electric potential and current varies with time in RC circuits

Magnetism
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Identify how slit separation, wavelength, screen distance, and order number for Young's
double slit experiment affect the interference pattern

Calculate the location of the dark and bright fringes for Young's double slit experiment
and single slit diffraction

Differentiate between polarized and unpolarized light

Apply Malus’ law to determine the intensity transmitted through multiple polarizers

Modern Physics (Nuclear, Atomic)

Explain blackbody radiation and how it led to the quantization of energy

Explain the photoelectric effect and how it led to the particle interpretation of light
(photon)

Define the de Broglie hypothesis and use it to calculate the frequency and wavelength
for particles

Define Compton scattering and use it to calculate the change in momentum of a photon
Describe Bohr's model of the atom and use it to calculate the energy of electron orbits
and the energy of the photon released when an electron changes orbits for a hydrogen
atom

Explain atomic spectra of atoms

Differentiate between alpha, beta and gamma radiation and explain how each type of
radiation affects the mass of the nucleus and atomic number

Calculate the number of nuclei remaining in a sample and the activity for a sample
undergoing radioactive decay

Define the binding energy for the nucleus of an atom

Explain the processes of nuclear fission and fusion and how energy is produced in each

Laboratory Experience

Connect topics discussed in lecture to the lab observations

Work in the lab safely: follow instructions and proper safety procedures

Recognize and be able to use basic laboratory equipment

Report measurements using the correct units and number of significant figures

Use technology for data acquisition and analysis

Be able to create a graph/chart or diagram to report data

Interpret graphs, tables, and charts

Demonstrate written, visual and/or oral presentation skills to communicate scientific
knowledge

Major Topics to
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