Physics 11

Spring 2015

3/12 In Class–Some review, and capacitance
1. Fill in the remaining equations (one for each arrow). These should be
mostly definitions or the inverse operation of the definition.

2. Fill in all the missing holes in the table below–use the definitions from
the problem above if you don’t remember! Explain any variables you
introduce (like s or a new Q).
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3. Two charged point particles are on the x-axis. Q1 = 5nC and is located
at the origin. Q2 = 4nC and is located at x = 6m. (Save the answers
to problems 3 and 4.)
(a) What is the electric potential at the midpoint between the two
charges, x = 3m?
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(b) What is the electric potential at x = 12m?

(c) What is the electric potential on the y axis at y = 3m?
(d) What is the electric potential 8m directly above Q2 at (x, y) =
(6, 8)m?
4. Two charged point particles are on the x-axis. Q1 = 5nC and is located
at the origin. Q2 = 4nC and is located at x = 6m.
(a) What is the electric field at the midpoint between the two charges,
x = 3m?
(b) What is the electric field at x = 12m?
(c) What is the electric field on the y axis at y = 3m?
(d) What is the electric field 8m directly above Q2 at (x, y) = (6, 8)m?
5. Is there any contradiction between 3a and 4a? Explain your answer.
6. Two charged point particles are on the x-axis. Q1 = 5nC and is located
at the origin. Q2 = 4nC and is located at x = 6m. How much work
does it take to bring a 2nC charge from very far away and place it at:
(a) x = 3m?
(b) x = 12m?
(c) On the y axis at y = 3m?
(d) 8m directly above Q2 at (x, y) = (6, 8)m?
7. For the exact same configurations in the last problem, what is the force
on Q3 = 2nC when it is at:
(a) x = 3m?
(b) x = 12m?
(c) On the y axis at y = 3m?
(d) 8m directly above Q2 at (x, y) = (6, 8)m?
Capacitance
We can define capacitance for any two conductors as follows. Capacitance, C is defined by:
|Q|
C=
|V |
where Q is the charge on each conductor and V is the potential difference between the conductors. Capacitance is a scalar, and it has units
called Farads, F, where a F = C/V.
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8. A parallel plate capacitor is formed of two very large sheets of charge
near each other. Call the area of each plate A (the same size and
shape.) Recall from Gauss’s Law that the electric field near one plate
with charge per unit area η is
E=

η
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(a) One plate has a charge per unit area of +η and one −η. Find E
between the two plates.
(b) If the plates are separated by a distance, d, what is the potential
difference between the plates in terms of the charge on each plate,
Q, η, d and any usual constants.
(c) Find an expression for the capacitance of two parallel plates. It
should turn out to depend only on the geometry of the plates and
physical constant(s).
9. Two parallel plates in the shape of circles have a radius of 15cm and
a separation of 0.5 cm. A potential difference of 12,000 V is applied
across the plates.
(a) What is the capacitance of this arrangement?
(b) How much charge is on each plate?
(c) Recall that the field is uniform for a parallel plate capacitor. What
is the magnitude of electric field anywhere between the plates?
(d) What is the direction of the field: in terms of charge? in terms of
potential?
(e) How much energy can this capacitor store?
10. A region of space has an electric field of 30,000 N/C down.
(a) What is the potential difference between y = 0 and y = +2m?
Which point is at higher potential?
(b) A charge of 5µC is moved from y = 0 to y = +2m. What is its
change in potential energy?
(c) The charged particle has a mss of 1.5g. If you let go of the particle,
how fast will it be moving at the origin?
11. A region of space has an electric field of 30,000 N/C down. A charged
particle with Q = 5µC is at the origin. What is the total electric force
on a second charge of Q2 = 2µC placed at x = 3m?
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