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7. Capacitor Networks - II.

Two air-filled capacitors of plate area A and plate 

separation d1  are connected to a battery, as 

depicted to the right. For the purposes of this 

question, take the permittivity of air to be equal to 

!o, the permittivity of free space.

a) Derive the equivalent capacitance of the circuit

depicted in the upper diagram using A, d1 and !o

b) Pokium has a dielectric constant of Kp. A slab 

of pokium with a thickness of d1/3 and an area A 

(the same area as the capacitor plates) is placed in 

capacitor 1, as depicted to the right. Capacitor 1 

now has a series of d1/3 of air, then d1/3 of 

pokium, then d1/3 of air between its plates. Find the 

equivalent capacitance of this new circuit using A, d1, Kp, 

!o and d2, where d2 is the plate separation for capacitor 2.

c) Kp = 2.0 is the dielectric constant of pokium. If the two depicted circuits 

were set up to have the same equivalent capacitance, and d1 = 3.0cm, what 

would be the value of d2, the plate separation for capacitor 2, in cm?

d) !o = 8.9 x 10-12 F/m, A = 10.0 cm2, and the battery supplies "V = 12 V. In 

the final configuration of the circuit depicted in the lower diagram, for d2 as 

calculated in part (c) of this problem, what is the stored energy in capacitor 2?

Hint: note that the equivalent capacitance was set up to be the same for the two 

depicted circuits.
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