Four charges are on the four corners of a square. Q1 = +5uC,
Q. = -10uC, Qs = +5uC, Qs = -10puC. The side length of each Q1 Q2
side of the square is 3 m.

1) What is the direction of the force on Q; due to ONLY Q4?

(a) up

(b) down

(c) left Q4 Qs
(d) right

(e) zero

2) What is the x-component (horizontal component) of the NET force on Q1 due to the other three charges?
(positive is to the right)

(@ 0.05N
(b) 0.041 N
(c) ON

(d) -0.041 N
(e) -0.05N

3) What is the y-component (vertical component) of the NET force on Q1 due to the other three charges?
(positive is up)

(@ 0.05N
(b) 0.041 N
(c) ON

(d) -0.041 N
(e) -0.05N

4) What is the magnitude of the net electric field at the center of the square?

(a) 40,000 N/C
(b) 30,000 N/C
(c) 20,000 N/C
(d) 10,000 N/C
(e) ON



(The same situation of the previous page is continued here.)

Four charges are on the four corners of a square. Q1 = +5uC,
Q2 =-10uC, Qs = +5uC, Q4 =-10uC. The side length of each
side of the square is 3 m.

5) What is the electric potential at the center of the square?

(a) 42,400 V
(b) 21,200 V
(c) OV

(d) -21,200 V
(e) -42,400 V

6) What is the total electric potential energy of this system?

() 0.6617
(b) 0.33J
(c) 0J

(d) -0.33J
(e) -0.66J

Q1

Q:

Qs



A capacitor is connected to a battery and charged up. It remains connected to the battery so that the voltage
across the capacitor stays fixed. Then the distance between the plates of the capacitor is increased.

7) What happens to the capacitance of the capacitor?

() increases
(b) decreases
(c) remains the same

8) What happens to the charge on the capacitor?

() increases
(b) decreases
(c) remains the same

9) What happens to the energy stored in the capacitor?

(a) increases
(b) decreases
(c) remains the same

10) What happens to the magnitude of the electric field between the plates of the capacitor?

() increases
(b) decreases
(c) remains the same



The following circuit has the values: V=9V, — N
Rlle,R2:29,R3:3Q,R4:4Q,R5:5Q. Rl

11) Compare the current through R1, R4, and Rs. LV

@lh>ls>14
(b) li>1ls=14
(C) lh=ls>14
(d) |1 = |4 = |5 R5:

(e) Ih>1> 15

12) Compare the voltage drop across Rz, Rs, and Ra.

@ Va>Vy>V;
(b) Va>V2=V3
(C) Vi>V3>V,
(d) V4 = V3 = V2
(e) V4=V3>V>

13) Calculate the current through R;.

(a) 1.09 A
(b) 1.75A
(c) 2.23A
(d) 274 A
(e) 3.28 A

14) Calculate the voltage drop across Ra.

(a) 0.18 V
(b) 0.59 V
(c) 0.80V
(d) 0.97V
(€) 157V

15) Calculate the power dissipated in Ra.

(a) 0.94W
(b) 1.09 W
() 1.22W
(d) 1.35W
(e) 1.48 W




A square loop with side lengths of 0.4 m is moving toward a long
straight vertical wire with a current of 3.9 A. In the position
shown, the front edge of the loop is 0.3 m from the straight

wire and the induced current is 1.6 A in a CCW direction.

16) What is the direction of the magnetic field near the loop
due to the long straight wire?

(@) up

(b) down

(c) out of the page
(d) into the page
(e) right

17) What is the direction of the current in the long straight vertical wire?

(a) up
(b) down
(c) zero

18) What is the direction of the force on the loop due to the long straight vertical wire, as the loop moves
toward the long straight vertical wire?

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

19) What is the magnitude of the force on the loop due to the long straight vertical wire, at the instant
described above?

(@) 43x 107N
(b) 5.7 x 107 N
(©) 7.2x 107N
(d) 8.1x 107 N
(€) 9.5x 107 N

20) If the loop were on the other side of the vertical wire but moving in the same direction (to the right)
what would be the direction of the induced current?

(@) clockwise
(b) counterclockwise
(c) there would be no induced current — the change in magnetic flux would be zero!



A simple RLC series circuit is connected to a generator with frequency 60 Hz. The maximum voltage
across each element (the resistor, inductor, and capacitor) is measured along with the maximum current in
the CII‘CUIt It |S fOUﬂd that VRmax = 18 V, VLmax = 25 V, VCmax = 37 V and Imax = 08 A

21) In which circuit element does the current lag the voltage? R

(a) capacitor
(b) inductor

(c) resistor ( )

22) What is the maximum voltage across the generator? L

(a) 134V 6 ﬁ O

(b) 21.6 V
(c) 381V
(d) 49.2V
(e) 60.7V

23) What is the capacitance of the capacitor?

(@) 16 uF
(b) 25 uF
(c) 32 uF
(d) 57 puF
(e) 65 pF

24) What is the inductance of the inductor?

(@ 83mH
(b) 115 mH
(c) 172 mH
(d) 221 mH
(e) 265 mH

25) What is the average power dissipated in the circuit?

(@ 43w
(b) 72w
(c) 10.2W
(d) 16.5W
(e) 20.1 W

26) What is the resonance frequency of this RLC circuit?

(@) 22 Hz
(b) 38 Hz
(c) 60 Hz
(d) 73 Hz
(e) 92 Hz




Unpolarized light with a wavelength of 600 nm and an intensity of 3.8 W/m? is incident on two linear
polarizers.

27) What is the frequency of this radiation? \i

(@) 3x10% Hz
(b) 5x10% Hz
(c) 7x10% Hz
(d) 9x10%Hz
(e) 11x10* Hz g

28) What is the intensity of the light after the first polarizer?

(@) 0 W/m?

(b) 1.0 W/m?
(c) 1.9 W/m?
(d) 3.0 W/m?
(€) 3.8 W/m?

29) If the intensity after the second polarizer is 0.8 W/m?, what is the angle between the transmission axes
of the two polarizers?

(@) 30°
(b) 40°
(c) 50°
(d) 60°
(e) 70°

30) Increasing the wavelength of the light would do what to the speed of this radiation?

() increase the speed

(b) decrease the speed

(c) do nothing to the speed

31) The electric and magnetic fields are always parallel to each other in E-M waves.

(@) True

(b) False

32) Radio waves, microwaves, infrared waves, light, ultraviolet waves, x-rays, and gamma rays are all
types of E-M radiation.

(@) True
(b) False
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