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Q). Two capacitors of capacitance 6.00 puI' and 8.00 pF are connected in parallel. The combination is then
connected in series with a 12.0-V voltage source and a 14.0 pF capacitor, as shown in the figure. Find the

charge on the 6.00 pF capacitor.
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Q. Capacitance can be caleulated also for a single conductor, by asswning the second conductor as being
located at infinity. Using u = €,£2/2 for electric field energy density and U = Q?/2C for the stored energy
in a capacitor, caleulate the capacitance of a conducting sphere with radius R.

Hint: Evaluate U by integrating the field energy density over spherical shells of volume dV = 47 R%dr.
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Q). Capacitance can be calculated also for a single conductor, by assuming the second conductor as being
located at infinity. Use this idea and the definition €' = Q/V to calenlate the capacitance of a conducting
sphere with radius R. Substitute ¢y ~ 9% 1072 F/m and R = 6400 km to estimate Earth’s (a good conductor)

capacitance.
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Q. A parallel-plate capacitor with plate arca A has the space between the plates filled with two slabs of
diclectric, one with diclectric constant xy and one with k2 as shown in the figure. Each slab has thickness
d/2. where d is the plate separation. Find the capacitance in terms of ¢ and given parameters.

Hint: Every point on the interface bhetween the two dieleetrics has the same electric potential. Then. one can
assume them to be separated by a conductor surface, and think of the system as composed of two capacitors.
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Q. In the circuit shown below, with the switch S open, the 6.0 pF capacitor has an initial charge of 6.0 puC
while the 3.0 uF capacitor is uncharged. The switch is then closed and left closed for a long time. Calculate
the initial and final valnes of the total electrie energy stored in the two capacitors.
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