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Physics 22
Fxam 2 - Chapters 23, 24, and 25

Do all your work in the space provided. If the work is not shown, then credit will not be given. Express
your answer to three significant figures, unless indicated otherwise. Please underline or draw a box
around your final answer, and include the correct units with your answers.

1. Two point charges are located on the x-axis. A charge +Q is located at x = +a, and a charge -3Q is
Jocated at x = -a. Take the potential to be zero at 'myfinity.
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a. Find a position (or positionsb on the x-axis where the electric potential is zero. (6)
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b. Draw a graph that shows how the electric potential varies on the x-axis. You do not actually
have to derive the equations for the potentials unless you want to. You can deduce the shape of
the graph. (6) 1 1%

%




2. Athinrod of length L lies on the y-axis with one
end at origin. The linear charge density A of the d"7
rod varies along the y-axis according to the L
expression A = Cy, where Cis a constant and y is 4

the y-coordinate. (The charge on the rod is ‘P X
increasing as you move upward from the origin.) y
The potential is zero at infinity. — "
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a.  Find the potential at point P in terms of C, L,
x, and constants. (8)
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b.  Find the x-component of the electric field at point P. (4) (You can still earn two point if you
simply explain to me how the find the x-component of the electric field.
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A sphere with a radius R has a uniform volume charge density p. The electric
pR>

field outside the sphere (r> R) is E =
3g,r

and the electric field inside the
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sphere (r <R)is E= 3/:

, where r is measured from the center of the sphere.
o

Find the electric potential both outside the sphere and inside the sphere if the
potential is chosen to be zero (V = 0) at the surface of the sphere (r = R). (Be
careful - we’ve done a problem like this but the potential was chosen to be
zero at infinity.)

a. outside the sphere (r > R): (6)
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b. inside the sphere (r < R): (6)
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C
4.  Five capacitors are connected as shown in the circuit A O—‘{ { % !‘ D
diagram. The capacitance values are in microfarads (uF). /P
— 5
a.  Find the equivalent capacitance of the combination 12v 1 T
between points A and B. (6) \L 8 6

b.  Find the voltage between points A and D, Vap. (6) BO— E
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A parallel plate capacitor has plates of area A and a distance between plates of d. It is connected to a
battery, and the plates gain a charge of Q,. The battery is then disconnected from the capacitor
leaving a charge Q, on the plates of the capacitor. In terms of given quantities A, d, Q,, and
constants:

a.  write the value of the electric field between the plates. (2
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b.  write the value of the voltage across the plates. (2)
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¢.  write the value of the energy stored between the plates. 2
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A dielectric with dielectric constant k is slid between the plates, completely filling the space between
the plates. In terms of given quantities A, d, Q., k, and constants:

d.  write the value of the electric field between the plates. (2)
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e.  write the value of the voltage across the plates. (2)
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f.  write the value of the energy stored between the plates. (2)
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A 20 volt battery is connected to a circuit containing —_

capacitors, as shown. The switch S is initially open. You then S

close the switch. Find the amount of charge that passed 20y T — L
through the switch. The capacitance values are in terms of T

microfarads (uF). (12) 6 — ——
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A circuit element with resistance is connected to a power /
supply. The voltage of the power supply is varied and the 4.0
voltage and current are recorded. The graph to the right shows

the variation of the current with the voltage. 3.0 /
a. Does the circuit element obey Law? Explain. (4) /
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b.  Does this element have a positive, negative, or a cassst#mt temperature coefficient of resistivity?

Explain. (4)

Yoﬁ\ﬁ'\‘w_. As e povend wernvases, %/.‘?'euf\lawﬂbw
\nirenses  amd ol reo e Tngneares .

« Hawex,
C/UQ/ 9“’(;«(_/ 7 ’\’(&/ 7WL()L /IAY)/\—&f@VC,? e s W>

vl

c.  Explain how to design a resistor whose resistance does not change as even though the
temperature changes. (4)
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e 12Q
Two batteries with internal resistance and two other resistors e I

are shown in the circuit to the right. |

I 400
a. Find the magnitude and direction of current flow. (4)

+|7’OI -"‘5.“\"(.)-12 +5’DE+I\VI——I):O II A

;7 5v

L
= 0, 034S
T A

2027

!

b.  Find the power supplied by the 12 v battery. (4)
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c.  Find the power delivered to the battery that is being charged. (4)
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d. Find the power dissipated in the 120 ohm resistor. (4)
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