PHYSICS 251: TEST 1 STUDY SHEET

You should know how to do the following:

1. Find how many extra electrons or protons an object has if its net charge is given.

2. Find the net electric force exerted on point charge by one or more other point charges.  

3. Find the net electric field at a point in space from one or more point charges.

4. Find the force on a charge if you know the charge and the electric field at the position of the charge.

5. Find the electric field for points:

· on the axis of a uniformly charged rod

· on the axis of a uniformly charged ring (loop)

6. Analyze the motion of charged particles in uniform electric fields.  You must be able to calculate the acceleration of the particles and then use Newton’s equations of motion for constant acceleration.  You should either know the charges and masses of the electron and proton or write them down on your study sheet.

7. Find the electric fields at the following points for the following uniformly charged objects, be they insulators or conductors:

· at a point a distance r from the center of a solid sphere

· at a point a distance r from the center of a spherical shell

· at a point a distance r from a long rod

· at a point a distance r above or below a large plane

· at a point between two large planes with equal but opposite charge

8. Use Gauss’ Law to find the electric flux through a surface.  (This doesn’t mean you have to know how to perform the flux integral.)

PHYSICS 251: TEST 2 STUDY SHEET

You should know how to do the following:

1. Find the potential energy of two or more point charges.

2. Find the net voltage at a point in space from one or more point charges.

3. Find the potential energy of a charge if you know the charge and the voltage at the position of the charge.

4. Accelerate a charged particle between two parallel plates by application of a voltage difference.  Find the final speed of the charged particle using the Law of Conservation of Energy.

5. Find the capacitance of a parallel plate capacitor with either air or other dielectric in between the plates.  Find the energy stored by the capacitor.  Find the charge stored on the plates for a given voltage difference.

6. Analyze a network of capacitors.  Find the equivalent capacitance.  Find the charge, voltage, and energy stored for an individual capacitor in the network.

7. Find the resistance for a piece of wire.  Find the power dissipated by the resistor.  Find the current through the resistor for a given voltage difference.

8. Analyze a network of resistors.  Find the equivalent resistance.  Find the current, voltage, and power dissipated for an individual resistor in the network.

9. Analyze the charging and discharging of a capacitor in a series RC circuit.  Know the functional forms of q(t), I(t), Vc(t) for charging and discharging and be able to sketch the quantities versus time.  Know how to find the RC time constant and how to use it to analyze the charging/discharging.

PHYSICS 251: TEST 3 STUDY SHEET

You should know how to do the following:

1. Find the size and direction (Force RHR #1) of the magnetic force exerted upon a charge moving in a magnetic field.

2. Analyze the motion of charged particles moving in electric and/or magnetic fields.  In particular, analyze the operation of a synchrotron, velocity selector, and mass spectrometer.

3. Find the size and direction (Force RHR #2) of the magnetic force exerted upon a straight wire carrying a current in a magnetic field.

4. Find the maximum and average torques exerted upon a coil that is rotating in a magnetic field.  Find the maximum and average mechanical powers delivered by such a coil in a dc motor.

5. Find the magnetic fields at:

· points at some distance from a “short” or “long” straight wire (Field RHR #1)

· points on the axis of a single current loop (Field RHR #2)

· points on the axis of a “short” or “long” solenoid (Field RHR #2)

6. Find the forces (sizes and directions) exerted between two parallel wires which carry currents.

7.  Know qualitatively what the magnetic field lines look like for a bar magnet, current loop, or solenoid.  Be able to identify North and South magnetic poles.

8. Find the voltage induced in a coil using Faraday’s Law of Induction.  Find the size and direction (Lenz’s Law) of the induced current.  (Be sure you can do the computer problem on Lenz’s Law.)

9. Analyze the operation of an AC generator.  Analyze a sinusoidally varying AC voltage signal. Find the amplitude, period, frequency, and rms voltage for a given signal.

10. Know the names of Maxwell’s Equations and describe in words what each expresses.

PHYSICS 251: TEST 4 STUDY SHEET

You should know how to do the following:

1. Analyze the basic operation of a transformer.  Determine if a transformer is a step-up or step-down transformer.  Find the output voltage of the secondary coil given the input voltage at the primary coil and the number of turns in each coil.  Find the current drawn by the primary given the load resistance connected to the secondary coil and the power efficiency of the transformer. 

2. Find the inductance of a long solenoid.  Realize that the inductance depends on geometry and materials, not current and voltage.

3. Analyze an RL circuit hooked up to a battery.  Analyze the current in the circuit if the battery is switched on or off.

4. Analyze the discharging of a capacitor through an inductor.  Find the natural oscillation frequency.

5. Find the reactances of a resistor, capacitor, and inductor if they are hooked up individually to an ac voltage source.

6. Analyze the behavior of an RLC series circuit when it is connected to an ac voltage source.  Find the resonant frequency.  Find the impedance at resonance or at another frequency.  Find the average power delivered to the circuit at a certain frequency.

7. Know the difference between a transverse wave and a longitudinal wave.  Know examples of each type.

8. Know the general one-dimensional wave equation.  Know the form of the harmonic solutions to the equation, i.e. y = A sin(kx(( t+().  Be able to show that this function does satisfy the wave equation.  Determine if a wave is traveling to the left or right.  Know how the speed of the wave is related to frequency and wavelength. 

9. Analyze a harmonic wave on a string.  Know what A, k, (, and ( are and how to find them with given information.

10. Know how the power delivered in a wave depends on the frequency, amplitude, and speed of the wave.

11. Know the speed of sound in air at room temperature.  Know the audible frequency range for humans.  Know the intensities at the threshold of hearing and at the threshold of pain.

12. Find the sound level in dB given the intensity, or find the intensity given the sound level.

13. Use the ideal point source approximation (spherical waves) to find the ratio of intensities at two points which are different distances from the source.  Know what approximations are made in finding this ratio.  Know how to find the intensity of the sound some distance from the source given the average power delivered by the source.

14. Use the general Doppler shift equation to find either frequencies or speeds.

15. Analyze standing waves on a string.  Find the fundamental frequency and the higher harmonics.

