Three charges, all with a charge of —10 uC are situated as shown (each grid line is

separated by 1 meter).

1) What is the net work needed to assemble this charge distribution?

a) +0.51J

b) +0.18 ] heedeeehe]
c) 0J o

d) -0.18J O- --oh]

e) -0.51J

2) What is the electric potential at the origin?

a) 94900V
b) +45,000 V o
c) 0OV

d) -45,000 V

e) -94,900 V

3) What is the magnitude of the net force on the lower charge due to the two upper charges?

a) .072N
b) .058 N
c) .036 N
d) .029 N
e) ON

4) What is the direction of the force on the upper left charge due to the other two?

a) up and to the right

b) up and to the left

c¢) down and to the right
d) down and to the left
e) zero

5) What is the direction of the net electric field at the origin?

a) up
b) down
c) left
d) right
e) zero




You are given the following circuit with four capacitors and a battery (where C1 >
C2>Cs3> Ca).

6) What is true about the total capacitance of the circuit compared to C1?

a) Ciotal is greater than C;

b) Cootal is less than C

) Ciotal is equal to Cq | |
d) it depends on the values of the capacitances

e) it depends on the value of the battery voltage

Cs

7) Compare the charge on capacitors 1, 3, and 4. Cs

a) Q1=Q3=Q4
b) Q1=Q3>Qs
¢) Q1>Q3=Qq
d) Q1<Q3=Qq
e) Qu=Q3< Qs

8) Compare the voltage drop across capacitors 2, 3, and 4.

a) V2=V4>V3
b) V,>V;=V3
C) Vo>V4> V3
d) V2<V4=V3
E) V2=V4=V3

You are given the following circuit with V=12V, R1=3Q,R2=6Q,and C =1 uF
(the switch has been opened for a long time):

9) Calculate the current through the battery right after the switch is closed.

a) 6.0A /
b) 4.0A B -
c) 3.0A

d) 2.0 A —L
e) 0A V

R2

10) Calculate the current through the battery after the switch has been closed a long time.

a) 6.0A
b) 40A
c) 3.0A
d) 20A
e) 0A



Given following setup of three wires in the plane of the page with 11 =1 A, 12=2 A,
I3 = 3 A (directions shown by the arrows) and each wire is separated by 4 m.

I

»
»

11) What is the direction of the magnetic field at wire 3 due to wires 1 and 2?

a) up

b) down

c) into the page
d) out of the page
e) zero

12) What is the direction of the force on wire 3 due to wires 1 and 2?

a) up

b) down

c) into the page
d) out of the page
e) zero

13) What is the magnitude of the field at the location of wire 3 due to wires 1 and 2?

a) 35x108T
b) 45x 108 T
c) 5.5x108 T
d) 65x108T
e) 7.5x108 T

14) What is the magnitude of the force on 1 m of wire 3 due to wires 1 and 2?

a) 5.25x 107 N
b) 4.25x 107 N
¢) 3.25x 107 N
d) 2.25x 107 N
e) 1.25x 107 N



Given two loops moving in/out of a magnetic field as shown (when shown, the loops
are partially in and partially out of the field and moving in the direction shown).
The field points out of the page and the loops are moving in the plane of the page.
The loops are identical (with the same resistance) with the lengths being twice as big
as the widths. They both move with the same velocity.

Loop 1

15) What are the directions of the currents induced?

a) both are CW
o) bothar 2o © ® @ O

d) loop 1is CW, loop 2 is CCW

e) loop 1is CCW, loop 2 is CW @ @T@ @
16) Compare the magnitude of the voltages induced.

Loop 2
a) loop 1 has a greater induced voltage @ @ @ @

b) loop 2 has a greater induced voltage
c¢) neither loop has an induced voltage
d) they have the same induced voltage
e) one must know the length of the loop, the velocity, and field strength to answer this question

17) What is the direction of the magnetic force on loop 1 as it enters the field?

a) up
b) down
c) left
d) right
e) zero



Given an LRC circuit connected to an AC generator as shown withR =22 Q, L =58
mH, and C unknown. The generator voltage oscillates at a frequency of 60 Hz.

18) What is X.?

a) 120
b) 220
c) 320
d) 420
e) 520

19) If the circuit is at its resonance frequency, what is C?

a) 101 pF
b) 111 pF
¢) 121 uF
d) 131 uF
¢) 141 uF

20) At this resonance frequency, what is the impedance Z?

a) 120
b) 22 Q
c) 320
d) 420
e) 520

21) What describes the current through the generator and the voltage across the generator?

a) the current leads the voltage across the generator

b) the current lags the voltage across the generator

c) the current is in phase with the voltage across the generator
d) it depends on the current in the circuit

e) there is no current in the circuit

22) If the frequency is reduced, what will happen to the above answer?

a) now the current leads the voltage across the generator

b) now the current lags the voltage across the generator

c) now the current is in phase with the voltage across the generator
d) now it depends on the current in the circuit

€) now there is no current in the circuit



Unpolarized light with initial intensity of I, goes through two linear polarizers. The
first polarizer has a transmission axis at an angle of 30° with respect to the vertical
and the second polarizer has a transmission axis at an angle of 60° with respect to
the vertical.

"

23) What is the final intensity of light?

a) 0.75 I,
b) 0.625 I,
c) 051,
d) 0.375 I,
e) 0

24) If a third polarizer with a transmission axis at an angle of 70° to the vertical, where should it be placed
to maximize the intensity of transmitted light?

a) before the first polarizer
b) between the polarizers

c) after the second polarizer
d) it does not matter

e) itdependson I,

25) Where should this third polarizer be placed to minimize the intensity of transmitted light?

a) before the first polarizer
b) between the polarizers

c) after the second polarizer
d) it does not matter

e) it depends on I,
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