Phys 205 (Electromagnatism), Prof. Georges Abinader

Final Exam,  

Time allotted: 3 hours, 

April 24, 2008
Work your answers from basic principles,
Answer all questions on booklet (including multiple choice questions) 

Budget your time

Simple scientific calculator is allowed

The exam has 6 sheets of paper, including the formulae sheet.          

Return all  

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

Question 1 (15%):  Multiple-choices (1.5 pt each)

1.1
Three point charges, two positive and one negative, each having a magnitude of 20 µC are placed at the vertices of an equilateral triangle (30 cm on a side). What is the magnitude of the electrostatic force on the negative charge?

a.
80 N

b.
40 N

c.
69 N

d.
57 N

e.
75 N

1.2
A uniform linear charge density of 4.0 nC/m is distributed along the entire x axis. Consider a spherical (radius = 5.0 cm) surface centered on the origin. Determine the electric flux through this surface.

a.
68 N ( m2/C

b.
62 N ( m2/C

c.
45 N ( m2/C

d.
79 N ( m2/C

e.
23 N ( m2/C

1.3
A proton (m = 1.7 ( 10–27 kg, q = +1.6 ( 10–19 C) starts from rest at point A and has a speed of 40 km/s at point B. Only electric forces act on it during this motion. Determine the electric potential difference 
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.

a.
+8.5 V

b.
–8.5 V

c.
–4.8 V

d.
+4.8 V

e.
–17 V

1.4 A 20-µF capacitor charged to 2.0 kV and a 40-µF capacitor charged to 3.0 kV are connected to each other, with the positive plate of each connected to the negative plate of the other. What is the final charge on the 20-µF capacitor after the two are so connected?

a.
53 mC

b.
27 mC

c.
40 mC

d.
80 mC

e.
39 mC

1.5
What is the resistance of a wire made of a material with a resistivity of 
[image: image2.wmf]m

 

10

2

3

8

×

W

 

´

-

.

 if its length is 2.5 m and its diameter is 0.50 mm?

a.
0.16 
b.
0.10 
c.
1.28 
d.
0.41 
e.
0.81 
1.6
When a 20-V emf is placed across two resistors in series, a current of 2.0 A is present in each of the resistors. When the same emf is placed across the same two resistors in parallel, the current through the emf is 10 A. What is the magnitude of the greater of the two resistances?

a.
7.2 
b.
7.6 
c.
6.9 
d.
8.0 
e.
2.8 
1.7 
An electron moving in the positive x direction experiences a magnetic force in the positive z direction. If Bx = 0, what is the direction of the magnetic field?

a.
negative y direction

b.
positive y direction

c.
negative z direction

d.
positive z direction

e.
negative x direction
1.8
Two long straight parallel wires separated by a distance of 20 cm carry currents of 30 A and 40 A in opposite directions. What is the magnitude of the resulting magnetic field at a point that is 15 cm from the wire carrying the 30-A current and 25 cm from the other wire?

a.
51 µT

b.
33 µT

c.
72 µT

d.
64 µT

e.
46 µT
1.9 5.
A square loop (length along one side = 20 cm) rotates in a constant magnetic field which has a magnitude of 2.0 T. At an instant when the angle between the field and the normal to the plane of the loop is equal to 20( and increasing at the rate of 10(/s, what is the magnitude of the induced emf in the loop?

a.
13 mV

b.
0.27 V

c.
4.8 mV

d.
14 mV

e.
2.2 mV
1.10 
When a switch is closed, completing an LR series circuit, the time needed for the current to reach one half its maximum value is _____ time constants.

a.
0.250

b.
0.500

c.
0.693

d.
1.00

e.
1.44

Question 2 (10%) Theory: 

Show that during the charging of the capacitor in an RC circuit, the charge of the capacitor, as a function of time, is: q(t) = C((1 – e-t/RC)
Question 3 (8%): Two identical conducting spheres each having a radius of 0.500 cm are connected by a light 2.00-m-long conducting wire. A charge of 60.0 (C is placed on one of the conductors. Assume that the surface distribution of charge on each sphere is uniform. Determine the tension in the wire. 
P24.45
The charge divides equally between the identical spheres, with charge 
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 on each(2 pts). Then they repel like point charges at their centers:
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Question 4 (10%): (12 pts) A charge +q is at the origin. A charge –2q is at x = 2.00 m on the x axis. For what finite value(s) of x is (a) the electric field zero? (b) the electric potential zero? 

P25.18
(a)

[image: image5.wmf](

)

12

22

0

2.00

ee

x

kqkq

E

x

x

=+=

-

 (2 pts)
becomes

[image: image6.wmf](

)

22

2

0

2.00

xe

qq

Ek

x

x

æö

+-

=+=

ç÷

-

èø

. (2 +2 pts)

Dividing by 
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Again solving for x,
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Question 5 (12%): (12 pts ) A small object of mass m = 0.001 kg carries a charge q = 100 (C and is suspended by a thread between the vertical plates of a parallel-plate capacitor. The plate separation is d = 2.00  mm If the thread makes an angle (  = 20.0° with the vertical, what is the potential difference between the plates? 
P26.14
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Question 6 (8%): 29. 57 
A positive charge q = 3.20 × 10–19 C moves with a velocity v = (2[image: image28.wmf]^
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) m/s through a region where both a uniform magnetic field and a uniform electric field exist. (a) Calculate the total force on the moving charge (in unit-vector notation), taking B = (2[image: image31.wmf]^
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)V/m. (b) What angle does the force vector make with the positive x axis?
P29.57
(a)
The net force is the Lorentz force given by
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Carrying out the indicated operations, we find:
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Question 7 (10%): 30.6. 
A conductor consists of a circular loop of radius R and two straight, long sections, as shown in Figure P30.6. The wire lies in the plane of the paper and carries a current I. Find an expression for the vector magnetic field at the center of the loop.
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Figure P30.6
P30.36
(a)
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Question 8 (8%):    [image: image1.wmf]A
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31.21  Figure P31.20 shows a top view of a bar that can slide without friction. The resistor is 6.00 Ω and a 2.50-T magnetic field is directed perpendicularly downward, into the paper. Let ℓ = 1.20 m. (a) Calculate the applied force required to move the bar to the right at a constant speed of 2.00 m/s. (b) At what rate is energy delivered to the resistor? 
	P31.21
(a)
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The applied force is 
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Question 9 (14%):  32. 23. 
The switch in Figure P32.23 is open for t < 0 and then closed at time t = 0. Find the current in the inductor and the current in the switch as functions of time thereafter. 
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Figure P32.23

	P32.23
Name the currents as shown. By Kirchhoff’s laws:
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Then (3) becomes
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We solve the differential equation using Equations 32.6 and 32.7:
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Question 10 (6%): 33.13. 
Review problem. Determine the maximum magnetic flux through an inductor connected to a standard electrical outlet ((Vrms = 120 V, f = 60.0 Hz). 
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Problem 71 in Chapter 29 can be assigned with this section.








K = ½ ICM w2 + ½ MvCM2


� EMBED Unknown  ���


� EMBED Unknown  ���


� EMBED Unknown  ���





L = r x p


� EMBED Unknown  ���





L = Iw








p = m v
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Thrust = � EMBED Unknown  ���


s =  r(
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KR= ½ Iw2


I = ICM + MD 2





( = r F sin (= F d 
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Fs = - kx  


Ug = mgy


Us = ½ kx2
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x = r cos (  y = r sin (      
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1 u = 1.6605387 x 10-27 kg


1 u  = 931.502 MeV/c2


1 eV = 1.602 × 10−19 J


mp = 1.672 × 10−27 kg


      = 1.0073 u = 938.280 MeV/c2


mn = 1.674 × 10−27 kg 


      = 1.0087 u = 939.57 MeV/c2 


me = 9.11 × 10−31 kg


      = 5.486×10−4 u = 0.511 MeV/c2


mα = 6.644656×10-27 kg


      = 4.00151 u 


      = 3727.409 MeV/c2


e = 1.6 × 10−19 C


N = 6.02 × 1023 particles/mol


c = 3.00 x 108 m/s





g = 9.80 m/s2


1 hp = 746 W


1 kWh = 3.6 x106 J
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