
Physics 4B: Collected Homework 2

1. How much work is required to assemble a sphere of total charge Q with radius R and
uniform charge density (charge per unit volume)? Give your answer in terms of Q and
R. (Hint: consider the work an external agent must do dWapp to bring up a shell of
charge of thickness dr just to the outside of a sphere of charge of radius r.)

2. What is the capacitance of a pair of parallel wires of length ` and radius r, with a
separation distance d (where d > r) between their central axes? Assume ` � r and (as
we did in class for the cylindrical capacitor example) that you can ignore edge effects
around the ends of the wire. You may also assume that the distribution of a charge
placed on the wire would be uniform per unit length.

3. Find the equivalent capacitance of the infinite circuit diagrammed below. The circuit
consists of the same piece containing two identical capacitors, each with capacitance
C, repeated over and over ad infinitum.

3.113. Four identical metal plates are located in air at equal 
distances d from one another. The area of each plate is equal to S. 
Find the capacitance of the system between points A and B if the 
plates are interconnected as shown 

(a) in Fig. 3.18a; (b) in Fig. 3.18b. 

A 8 A 8 

(a)  (b) 

Fig. 3.18. 

3.114. A capacitor of capacitance C1  =-- 1.0 p.F withstands the 
maximum voltage V1  = 6.0 kV while a capacitor of capacitance 
C2 = 2.0 RF, the maximum voltage V2 = 4.0 kV. What voltage 
will the system of these two capacitors withstand if they are con-
nected in series? 

3.115. Find the potential difference between points A and B 
of the system shown in Fig. 3.19 if the emf is equal to g = 110 V 
and the capacitance ratio C2/C1  = = 2.0. 

Fig. 3.19. 

3.116. Find the capacitance of an infinite circuit formed by the 
repetition of the same link consisting of two identical capacitors, 
each with capacitance C (Fig. 3.20). 
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3.117. A circuit has a section AB shown in Fig. 3.21. The emf 
of the source equals g = 10 V, the capacitor capacitances are equal 
to C1  = 1.0 RF and C2 = 2.0 laF, and the potential difference WA -
- cp a = 5.0 V. Find the voltage across each capacitor. 

3.118. In a circuit shown in Fig. 3.22 find the potential difference 
between the left and right plates of each capacitor. 
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