PHYS-2201 Electricity and Magnetism
Assignment 11
Due: Tuesday, Jan. 19, 2015, by 3pm (at dropbox outside 31.24)

1. (5 points) Three equal resistors (R) are connected to a power supply as shown in the
left circuit of FIG. 1. When the switch S is opened after having been closed for a long
time, what happens to:

(a) the voltage drop across each resistor,

(b) the current flow through each resistor, and

(c) the terminal voltage of the battery?

(d) If the emf of the battery is 9.0 V, what is the terminal voltage when the switch
is closed if the internal resistance is 2.50 2 and R = 12.5 Q7

(e) Using the same numbers, what is the terminal voltage after the switch is opened
again?
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Figure 1: Problem 1 (left), and problem 2 (right).

2. (5 points) Calculate the power delivered to each resistor of the circuit on the right in
FIG. 1.

3. (5 points) Solve for the currents in each of the resistors in FIG. 2 by hand. Use
Ri=5Q R=150 R =5Q R3 =80, Ry=30 R;=2Q, V=3V, V=6V,
and V3 =9 V.

4. (5 points) The switch S has been closed for a long time, and the electric current
shown in FIG. 3 carries a constant current. The values of the components in the
circuit are C7 = 2.10 uF, Cy = 3.50 uF, Ry = 2.80 k2, and Ry, = 1.70 k). The power
delivered to Ry is 2.5 W.

(a) Find the charge on C.

(b) Now the switch is opened. After 1.5 ms, by how much has the charge on C,
changed?
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Figure 2: Problem 3.
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Figure 3: Problem 4.

5. (5 points) Determine the current through the switch as a function of time when the
switch in the circuit in FIG. 4 is closed, after having been open for a long time. Write
down the current in terms of Vj,,, Ry, Ry, and C, then plug in the values. How much
energy is stored in the capacitor when it is fully charged?

R1=40.0 kOhm R2=65.0 kOhm

— C=8.00uF

Vin = 10.0V . 7 s —_
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Figure 4: Problem 5.



