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Homework Chapter 25: Capacitance 
 

25.04 The plates of a spherical capacitor have radii 38.0 mm and 40.0 mm. (a) Calculate the capacitance. (b) What must be 

the plate area of a parallel-plate capacitor with the same plate separation and capacitance?  

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

25.10 In Fig. 25-28, find the equivalent capacitance of the combination.  

Assume that C1 is 10.0 F, C2 is 5.00 F, and C3 is 4.00 F. 
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25.14 In Fig. 25-30, the battery has a potential difference of V = 10.0 V and the  

five capacitors each have a capacitance of 10.0 F. What is the charge on  

(a) capacitor 1 and (b) capacitor 2? 

 

 

 
 

25.22 In Fig. 25-37, V = 10 V, C1 = 10 F, and C2 = C3 = 20 F. Switch S is first  

thrown to the left side until capacitor 1 reaches equilibrium. Then the switch  

is thrown to the right. When equilibrium is again reached, how much charge  

is on capacitor 1? 
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25.31 A 2.0-F capacitor and a 4.0-F capacitor are connected in parallel across a 300-V potential difference. Calculate 

the total energy stored in the capacitors. 

 
 

 
 

25.32 A parallel-plate air-filled capacitor having area 40 cm2 and plate spacing 1.0 mm is charged to a potential difference 

of 600 V. Find (a) the capacitance, (b) the magnitude of the charge on each plate, (c) the stored energy,  

(d) the electric field between the plates, and (e) the energy density between the plates. 
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25.41. A coaxial cable used in a transmission line has an inner radius of 0.10 mm and an outer radius of 0.60 mm. Calculate 

the capacitance per meter for the cable. Assume that the space between the conductors is filled with polystyrene. 

 

 
 

 
 

25.45. A certain parallel-plate capacitor is filled with a dielectric for which κ = 5.5. The area of each plate is 0.034 m2, and 

the plates are separated by 2.0 mm. The capacitor will fail (short out and burn up) if the electric field between the 

plates exceeds 200 kN/C. What is the maximum energy that can be stored in the capacitor? 
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25.48. Figure 25-47 shows a parallel-plate capacitor with a plate area A = 5.56 cm2 and  

separation d = 5.56 mm. The left half of the gap is filled with material of dielectric  

constant κ1 = 7.00; the right half is filled with material of dielectric constant  

κ2 = 12.0. What is the capacitance? 
 

 

 

 

 

 
 

 

 

 

 
 

25.60. The chocolate crumb mystery. This story begins with Problem 60 in Chapter 23. As part of the investigation of the 

biscuit factory explosion, the electric potentials of the workers were measured as they emptied sacks of chocolate 

crumb powder into the loading bin, stirring up a cloud of the powder around themselves. Each worker had an 

electric potential of about 7.0 kV relative to the ground, which was taken as zero potential. (a) Assuming that each 

worker was effectively a capacitor with a typical capacitance of 200 pF, find the energy stored in that effective 

capacitor. If a single spark between the worker and any conducting object connected to the ground neutralized the 

worker, that energy would be transferred to the spark. According to measurements, a spark that could ignite a cloud 

of chocolate crumb powder, and thus set off an explosion, had to have an energy of at least 150 mJ. (b) Could a 

spark from a worker have set off an explosion in the cloud of powder in the loading bin? (The story continues with 

Problem 60 in Chapter 26.) 
 

 
 

 


