Electricity and Magnetism Review Questions

Chapter 15

1.
Consider an equilateral triangle of side 20 cm.  A charge of +2(C is placed at one vertex and charges of -4(C are placed at the other two vertices.  Determine the magnitude and direction of the electric field at the center of the triangle.  (Hint:  First, draw the triangle and then draw a free-body force diagram)

2.
Two volleyballs (see diagram below), each of mass 0.3 kg (see above diagram), are charged by an electrostatic generator.  Each is attached to an identical string and suspended from the same point.  They repel each other and hang with separation 0.5 m.  The length of the string from the point of support to the center of a ball is 2.5 m.  Determine the charge on each ball.  (Your answer can be in either C or (C).
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4.
There is a 5.0 (C charge at each of 3 corners of a square (each side 70.mm long). What is the force on +6.0 (C placed at the center of the square? And, in which direction is the resulting force?

Chapter 16

1.
Starting from rest, a proton falls through a potential difference of 1200 V.  What speed does it acquire?

2.
Look at the following diagram of capacitors in series and parallel.  



a.  Find the Charge on each capacitor.



b.  Find the voltage difference on each capacitor.

Hint:  Voltage across C1/C2 = Voltage across C3/C4/C5 = Vbattery
Hint:  Round to 3 significant figures for best results.

See diagram below:
[image: image2.jpg]



C1 = 0.2(F;  C2 = 0.5(F;  C3 = 0.2 (F;    C4 = C5 = 0.5 (F

3.  Look at the following diagram.  What is the electric potential at the center of the square.
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Chapter 17

1.
In an electroplating process, it is desired to deposit 40 mg of silver on a metal part by using a current of 2 A.  How long must the current be allowed to run to deposit this much silver?  (The silver ions are singly charged, and the atomic weight of silver is 108.)

         Hint:  You will need to find the number of atoms of Ag based on 40mg.  Each atom has one electron with a charge of 1.6 x 10-19C (since the problem tells you that it is “singly” charged).  Remember, if Chemistry was too long ago, that there are 6.02 x 1023 atoms in a mole of atoms.



a.  17.85 sec



b.  35.62 sec



c.  25.91 sec



d.  88.91 sec

Chapter 18

1.
You obtain a 100-W lightbulb and a 50-W light bulb.  Instead of connecting them in the normal way, you devise a circuit that places them in series across normal household voltage.  Which statement is correct? (show your work or no credit!)


a.
Both bulbs glow at the same reduced brightness.


b.
Both bulbs glow at the same increased brightness.


c.
The 100-W bulb glows brighter than the 50-W bulb.


d.
The 50-W bulb glows more brightly than the 100-W bulb.

2.
Two 100-W lightbulbs are to be connected to a 120 V source.  What is the current, potential difference, and dissipated power for each when they are connected 

    (a) in parallel (the normal arrangement)?  

    (b) in series?

3.
A 3-( resistor is connected in parallel with a 6-( resistor.  This combination is connected in series with a 4-( resistor.  The resistors are connected to a 12-volt battery.  How much power is dissipated in the 3-( resistor?


a.
2.7 W


b.
5.3 W


c.
6 W


d.
12 W

4.
A fully charged capacitor (37.0 (F) is discharged through a resistor (1000.().  If the voltage reduced to 7.6 volts after just 20.0 ms, what was the original potential on the capacitor? (1000 ms = 1 sec.   1x 10-6F = 1(F)


a.
8.0 volts


b.
9.0 volts


c.
11. volts


d.
13. volts


e.
16. volts

5.
A 3-( resistor is connected in parallel with a 6-( resistor.  This pair is then connected in series with a 4-( resistor.  These resistors are connected to a battery.  What will happen if the 3-( resistor burns out, i.e., becomes an infinite resistance? (Hint:  If you look at problem #3, you will find that the circuit arrangement is the same – therefore, the Iseries is the same and so are the voltage drops.  You don’t need to re-figure them out!)


a.
The current in the 4-( resistor will drop to zero.


b.
The current in the 6-( resistor will increase from 0.667A before the break to 1.2A after the break.


c.
The current in the 6-( resistor will decrease from 1.2A before the break to 0.667A after the break.


d. The current in the 6-( resistor will increase from 4.00A before the break to 6.00A after the break.


e.  The current in the 6-( resistor will decrease from 4.00A before the break to 2.00A after the break.
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6.
For the circuit shown above, determine:  (a) the current in each resistor  b) the potential difference between points A and B.


Put your answers here please:

1( =

2( =

3( =

4( =

5( =

VAB =
Chapter 19

1.
An electron traveling due North with speed 4 x 105 m/s enters a region where the earth's magnetic field has the magnitude 

    5 x 10-5 T and is directed downward at 45o below horizontal (eg. South East in the same plane as the electron itself). (the charge on an electron is -1.6 x 10-19C and its mass is 


9.1 x 10-31 kg)  

a. What magnitude of force acts on the electron?  

b. In what direction does this force act? N, S, E, W or into the ground/page or out of the ground/page? 

c.  What is the acceleration of the electron in this direction?

2.
Two long parallel wires carry currents of 10 A in opposite directions.  They are separated by 40 cm.  What is the magnetic field in the plane of the wires at a point that is 20 cm from one wire and 60 cm from the other?



a.  6.66 x 10-6 T



b.  1.33 x 10-5 T



c.  7.75 x 10-4 T



d.  8.87 x 10-3 T

3.
A proton is accelerated from rest through 500 V.  It enters a magnetic field of 0.30 T oriented perpendicular to its direction of motion.  Determine (a) the radius of the path it follows (b) the frequency with which it moves around this path. (Charge on proton is 1.6 x 10-19C  Mass of Proton is 1.67 x 10-27 kg))



Hint:  For part (a) you will need to find the velocity.  Remember that (U = (KE and that Voltage = (U/qp.  For part (b) you’ll have to find ( and recall a formula from chapter 7 which relates ( to frequency.




a.  0.025 m and 5.67 x 106 Hz




b.  0.075 m and 8.94 x 106 Hz




c.  0.011 m and 4.49 x 106 Hz




d.  0.060 m and 9.66 x 106 Hz

4.
What is the force per meter on a straight wire carrying 5 A when it is placed in a magnetic field of 0.02 T?  The wire makes an angle of 27o with respect to the magnetic field lines.  Also, Which direction is the wire deflected?  (see drawing)


a.
0.022 N/m


b.
0.045 N/m


c.
0.17 N/m


d.
0.26 N/m


Don’t forget to state the direction too.

See diagram below:
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5.
A circular loop of wire of cross-sectional area 0.12 m2 consists of 200 turns, each carrying 0.5 A.  It is placed in a magnetic field of 0.05 T oriented at 30o to the plane of the loop.  What torque acts on the loop?



a.  0.300 N-m



b.  0.036 N-m



c.  0.064 N-m



d.  0.520 N-m
