Final Examination 


Sample Problems




Physics 51

1. Assume an AC current i = i0 cos((t) flows through a capacitor C. Calculate the expression for the voltage across the capacitor as a function of time. Plot the curves of voltage and current as a function of (t using the same horizontal axis. Solution
2. Assume an AC current i = i0 cos((t) flows through an inductor. Calculate the expression for the voltage across the inductor as a function of time. Plot the curves of voltage and current as a function of (t using the same horizontal axis. 
3. Assume an AC current i = i0 cos((t) flows through a resistor. Calculate the expression for the voltage across the resistor as a function of time. Plot the curves of voltage and current as a function of (t using the same horizontal axis. 
4. A small circular coil with n turns and radius r is placed at the center of a large coil with radius R and N turns. A time-dependent current I = I0 sin(2πt/T) flows through the large coil. Calculate the voltage induced in the small coil.

5. Three sides of a rectangular circuit are fixed and the fourth side with length L = 1 m is moving with velocity V = 10 m/sec keeping the rectangular shape the same. The magnetic field B = 10 Tesla is perpendicular to the plane of the circuit. Calculate the magnitude of the voltage induced in this circuit.

6. A circular coil with N = 100 turns and radius 0.01 m is rotating with frequency of f = 5 turns per second in a magnetic field B = 5 tesla. Calculate the expression of voltage induced in the coil as a function of time.   

