Physics 10164 - Spring 2020 Exam 2C

1. (30 pts) An empty 28 MPF capacitor is connected to a 12 Volt
battery and allowed to reach its maximum charge. The capacitor
is then disconnected from the battery, and a slab of dielectric
material (K = 2.3) is inserted between the plates.

a) What is the new potential difference across the plates of
the capacitor?

b) What is the charge on the positive plate of the capacitor
after the slab is inserted?

C) If this empty 28 UF capacitor is connected to the 12 Volt
battery and in series with a 4.0 Ohm resistor, how long does
it take after the circuit is completed for the capacitor to
reach 88% of its maximum possible charge?



2) (35 pts) Three wires are arranged as shown below.

Find the magnitude and direction of the magnetic field at

the location of wire Is due to the other two wires.

b) Find the magnitude and direction of the force per unit
length acting on wire Is due to the other two wires.

a)

38 cm



3) (35 pts) Below, we are looking end-on at a 380 turns/cm
solenoid of radius 32 cm with a clockwise current of 2.7 Amps.
Inside the solenoid is a single-turn wire loop with a radius of
13 cm oriented so that its area vector is parallel with the axis
of the solenoid. The current in the solenoid is increased to
9.8 Amps during a time interval of 0.33 seconds.

a) What is the magnitude of the induced EMF in the single-turn
wire loop during this time interval?

b) What is the direction of the induced current in the single-
turn wire loop during this time interval?

C) What is the magnitude of the torque experienced by the
single-turn wire loop during this time interval due to the
solenoid’s magnetic field?



