
Physics 114 Practice Problems: Capacitors October 27, 2026

Practice Problems: Capacitors

Subskills

1. A capacitor is charged with a battery to a potential of V0. With the battery still connected to
the capacitor, the plates of the capacitor are pushed closer together. Which of the following is
true? Select all that apply.

(a) The potential difference across the capacitor stays the same.

(b) The charge on the capacitor stays the same.

(c) The energy stored in the capacitor increases.

2. A capacitor is charged with a battery to a potential of V0. After the battery is disconnected from
the capacitor, the plates of the capacitor are pushed closer together. Which of the following is
true? Select all that apply.

(a) The potential difference across the capacitor stays the same.

(b) The charge on the capacitor stays the same.

(c) The energy stored in the capacitor increases.

3. A capacitor is constructed of two parallel conducting plates. The plates are separated by a
distance d and the space between them is filled with air. There is a battery connected to the
plates supplying a potential difference of V0.

If the distance between the plates is halved, which of the following statements is correct?

(a) The potential difference between the plates is doubled.

(b) The potential difference between the plates is halved.

(c) The electric charge on the plates is doubled.

(d) The capacitance is unchanged.

(e) The electric charge on the plates is halved.

(f) None of the other statements is correct.
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4. The dielectric constant κ is always

(a) greater than 1.

(b) equal to 1.

(c) less than 1.

(d) negative

5. When you insert a dielectric into a capacitor with initial electric field E0, the new field E is

(a) E = κE0

(b) E = E0/κ

6. Which of the following capacitors, each of which has plates with area A, would store the most
charge on the top plate for a given potential V ?

(a)

(b)

(c)

(d)

(e)
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7. The figure shows a plot of the charge on three different parallel plate capacitors C1, C2, C3 as
a function of applied voltage V . The specifications for each capacitor are shown below. Match
each line, a, b, and c, with the correct capacitor.

(a) a → 1, b → 2, c → 3
(b) a → 2, b → 3, c → 1
(c) a → 3, b → 1, c → 2
(d) a → 1, b → 3, c → 2
(e) a → 3, b → 2, c → 1
(f) a → 2, b → 1, c → 3

8. A parallel plate capacitor has an adjustable plate separation d and an adjustable area A. It is
connected to a battery and fully charged to charge Q and voltage V . Which of the following will
be true? Select all that apply.

(a) If we keep the capacitor connected to the battery, adding a dielectric κ increases the Q.

(b) If we keep the capacitor connected to the battery, decreasing A will increase Q.

(c) If we keep the capacitor connected to the battery, increasing d decreases Q.

(d) Decreasing d will always increase C, regardless of whether or not the capacitor remains
connected to the battery.

(e) Increasing A will always increase C, regardless of whether or not the capacitor remains
connected to the battery.
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9. Two identical capacitors are connected in series to a battery as shown in the figure below. If you
insert a dielectric into capacitor C1, the energy stored in capacitor C2 will:

(a) decrease.

(b) remain unchanged.

(c) increase.

(d) cannot be determined from the information given.
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Consider the circuit with three capacitors as shown in the figure below.

10. Are the capacitors C1 and C2 in series or parallel or neither?

11. Are the capacitors C1 and C3 in series or parallel or neither?

12. Find the equivalent capacitance Ceq for N identical capacitors C that are connected in parallel,
as shown in the figure. Select all that apply.

(a) Ceq = NC

(b) Ceq =
C

N
(c) Ceq = C1 + C2 + C3 + · · ·+ CN

(d) Ceq =
( 1

C1
+

1

C2
+ · · · 1

CN

)−1

(e) Cannot be determined from the in-
formation given.

13. Find the equivalent capacitance Ceq for N identical capacitors C that are connected in series as
shown in the figure. Select all that apply.

(a) Ceq = NC

(b) Ceq =
C

N
(c) Ceq = C1 + C2 + C3 + · · ·+ CN

(d) Ceq =
( 1

C1
+

1

C2
+ · · · 1

CN

)−1

(e) Cannot be determined from the in-
formation given.
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Problems

1. The figure below shows (a) a plot of the charge that can be stored on each capacitor C1, C2, C3

versus the electric potential V set up across it. The vertical scale is set by qs = 16 µC, and the
horizontal scale is set by Vs = 2V. It also (b) shows a circuit with these three capacitors and a
6V battery.

(a) Find the capacitance of C1, C2, and C3.

(b) Find the equivalent capacitance of this circuit. What is the net charge stored on the equiv-
alent capacitor?

(c) Find the charge stored on each capacitor in the circuit.

(d) Find the potential energy UC stored on each capacitor.
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2. Consider a parallel plate capacitor with area A, surface charge density ±η, and a total separation
distance d. A dielectric material κ is inserted and fills the middle third of the capacitor as shown
below.

(a) Find the electric field E⃗ between the parallel plates with the dielectric inserted.

(b) Using ∆V = −
∫

E⃗ · dr⃗, find the magnitude of the total potential difference |∆V | between
the two plates.

(c) Find the magnitude of charge on each plate in terms of η,A.

(d) Find the capacitance for this capacitor.

(e) How would the capacitance change if the dielectric κ was replaced with a conductor?
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3. Consider a circuit with a battery V that is connected to six identical capacitors C as shown in
the figure below.

(a) Find the charge stored on C4.

(b) Find the potential difference across C6.

(c) Find the total stored energy in the circuit.

(d) Make a sketch of how the potential varies around the circuit, starting with the positive
terminal of the battery at V and ending at the negative terminal at 0.

(e) Now a dielectric κ is inserted into capacitor 3, C3. How does the total stored energy change?
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