Phys 205 (Electromagnatism), 
Prof. Georges Abinader

Final Exam,  

Time allotted: 3 hours, 

April  2012
Notes:  

1) In the entire exam, you need to start your solutions from the basic principles and show all details related to them on the booklet provided.  Giving simple answers (even on the multiple choice questions!) won’t grant you any credit!

2) Transfer all your answers and details of your calculations to the booklet provided, including your choices on the multiple-choice questions.  The exam sheet won’t be evaluated; only the work on the booklet will be!

3) Please answer in the order of the given questions; reserve a space for the problem in the case you want to come back to it (half of a page for a multiple choice question, and one page per problem should be sufficient!)

4) Draw adequate pictures to support your proofs, where applicable.  They could be given credit! 

5) There are 8 pages in total, including the formulae sheet on the back page

6) Simple scientific (non programmable!) calculator is allowed

7) Budget your time

Return all  

First and last names:  ----------------------------------------------------------  
First and last names:  ----------------------------------------------------------  

Question 1 (40%):  Multiple-choices (4 pts each)

1.1
Three point charges are positioned on the x axis. If the charges and corresponding positions are +32 µC at x = 0, +20 µC at x = 40 cm, and –60 µC at x = 60 cm, what is the magnitude of the electrostatic force on the +32-µC charge?

a.
84 N

b.
12 N

c.
36 N

d.
50 N

e.
48 N

1.2
A hemispherical surface (half of a spherical surface) of radius R is located in a uniform electric field of magnitude E that is parallel to the axis of the hemisphere. What is the magnitude of the electric flux through the hemisphere surface?

a.
R2E
b.
4R2E/3

c.
2R2E/3

d.
R2E/2

e.
R2E/3

1.3
Identical 8.0-µC point charges are positioned on the x axis at x = ±1.0 m and released from rest simultaneously. What is the kinetic energy of either of the charges after it has moved 2.0 m?

a.
84 mJ

b.
54 mJ

c.
96 mJ

d.
63 mJ

e.
48 mJ

1.4  
A parallel plate capacitor of capacitance C0 has plates of area A with separation d between them. When it is connected to a battery of voltage V0, it has charge of magnitude Q0 on its plates. It is then disconnected from the battery and the plates are pulled apart to a separation 2d without discharging them. After the plates are 2d apart, the magnitude of the charge on the plates and the potential difference between them are

a.
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1.5
To increase the current density in a wire of length 
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 and diameter D, you can
a.
decrease the potential difference between the two ends of the wire.

b.
increase the potential difference between the two ends of the wire.

c.
decrease the magnitude of the electric field in the wire.

d.
heat the wire to a higher temperature.

e.
combine both (b) and (d).

1.6
How much heat is produced in the 10- resistor in 5.0 s when  = 18 V?

[image: image5.wmf]
a.
72 J

b.
32 J

c.
50 J

d.
18 J

e.
90 J

1.7 

11.
A charged particle (mass = M, charge = Q > 0) moves in a region of space where the magnetic field has a constant magnitude of B and a downward direction. What is the magnetic force on the particle at an instant when it is moving horizontally toward the north with speed V?

a.
QVB toward the east

b.
Zero

c.
QVB toward the west

d.
QVB upward

e.
QVB toward the south

1.8
Two long parallel wires separated by 5.0 mm each carry a current of 60 A. These two currents are oppositely directed. What is the magnitude of the magnetic field at a point that is between the two wires and 2.0 mm from one of the two wires?

a.
2.0 mT

b.
10 mT

c.
8.0 mT

d.
1.6 mT

e.
7.2 mT

1.9    
A square coil (length of side = 24 cm) of wire consisting of two turns is placed in a uniform magnetic field that makes an angle of 60( with the plane of the coil. If the magnitude of this field increases by 6.0 mT every 10 ms, what is the magnitude of the emf induced in the coil?

a.
55 mV

b.
46 mV

c.
50 mV

d.
60 mV

e.
35 mV

1.10 
A series LC circuit contains a 100 mH inductor, a 36.0 mF capacitor and a 12 V battery. The angular frequency of the electromagnetic oscillations in the circuit is

a.
36.0 ( 10–4 rad/s.

b.
6.00 ( 10–2 rad/s.

c.
2.78 rad/s.

d.
16.7 rad/s.

e.
277 rad/s.

1.11  A 2-µF capacitor in series with a 2-k resistor is connected to a 60-Hz ac source. Calculate the impedance of the circuit.

a.
1500 ohms

b.
1800 ohms

c.
2100 ohms

d.
2400 ohms

e.
8600 ohms

Question 2 (5%):  Two known charges, –12.0 μC and 45.0 μC, and an unknown charge 
are located on the x axis. The charge –12.0 μC is at the origin, and the charge 45.0 μC is at x = 15.0 cm. The unknown charge is to be placed so that each charge is in equilibrium under the action of the electric forces exerted by the other two charges. Is this situation possible? Is it possible in more than one way? Find the required location, magnitude, and sign of the unknown charge.
Question 3 (5%): A wire having a uniform linear charge density (  is bent into the shape shown in the figure. Find the electrical potential at point O in terms of ( then evaluate it when ( = 2 C/m.
[image: image6.png]



Question 4 (8%):  A wafer of titanium dioxide (( = 173) of area 1.00 cm2 has a thickness of 0.100 mm. Aluminum is evaporated on the parallel faces to form a parallel-plate capacitor. (a) Calculate the capacitance. (b) When the capacitor is charged with a 12.0-V battery, what is the magnitude of charge delivered to each plate? (c) For the situation in part (b), what are the free and induced surface charge densities? (d) What is the magnitude of the electric field? 
Question 5 (8%): Switch S has been closed for a long time, and the electric circuit shown in the figure carries a constant current. Take C1 = 3.00 μF, C2 = 6.00 μF, R1 = 4.00 kΩ, and R2 = 7.00 kΩ. The power delivered to R2 is 2.40 W. (a) Find the charge on C1. (b) Now the switch is opened. After many milliseconds, by how much has the charge on C2 changed?
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Question 6 (6%): The magnetic field of the Earth at a certain location is directed vertically downward and has a magnitude of 50.0 µT. A proton is moving horizontally toward the west in this field with a speed of 6.20 × 106 m/s. (a) What are the direction and magnitude of the magnetic force the field exerts on this charge? (b) What is the radius of the circular arc followed by this proton?

Question 7 (8%):  In the figure below, the current in the long, straight wire is I1 = 5.00 A and the wire lies in the plane of the rectangular loop, which carries the current I2 = 10.0 A. The dimensions are c = 0.100 m, a = 0.150 m, and ℓ = 0.450 m. Find the magnitude and direction of the net force exerted on the loop by the magnetic field created by the wire.
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Question 8 (8%):   Two long, parallel conductors carry currents I1 = 3.00 A and I2 = 3.00 A, both directed into the page in the figure. Determine the magnitude and direction of the resultant magnetic field at P.  Provide calculation details and draw a neat picture.
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Question 9 (8%): Find the current through section PQ of length a = 65.0 cm in the figure. The circuit is located in a magnetic field whose magnitude varies with time according to the expression B = (1.00 × 10–3 T/s)t. Assume the resistance per length of the wire is 0.100 Ω/m. 
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