Chapter 16 – Electric Forces and Fields
1) The remotest object visible to the unaided eye is the great galaxy Messier 31 in the constellation Andromeda. It is located 2.4 ( 1022 m from Earth.  (By comparison, the sun is only about 1.5 ( 1011 m away.)  Suppose two clouds containing equal numbers of electrons are separated by a distance of 2.4 ( 1022 m.  If the magnitude of the electric force between the clouds is 1.0 N, what is the charge of each cloud?

2) An Italian monk named Giovanni Battista Orsenigo was also a dentist.  From 1868 to 1903 he extracted exactly 2,000,744 teeth, which on average amounts to about 156 teeth per day.  Consider a group of protons equal to the total number of teeth.  If this group is divided in half, calculate the charge of each half.  Also calculate the magnitude of the electric force that would result if the two groups of charges are placed 1.00 km apart.

3) A 44,000-piece jigsaw puzzle was assembled in France in 1992.  Suppose the puzzle were square in shape, and that a 5.00 nC charge is placed at the upper right corner of the puzzle and a charge of (2.50 nC is placed at the lower left corner.  If the magnitude of the electric force the two charges exert on each other were 
[image: image1.jpg]e q;=2.380mC
r1,2=892m

® q,=—6.40mC
r73=9740 m

0 q3;=48.0mC



1.18 ( 10(11 N, what would be the distance between the two charges?  What would be the length of the puzzle’s sides?

4) In 1919 in Germany, a train of eight kites was flown 9740 m above the 
ground. This distance is 892 m higher than Mount Everest.  Consider the 
arrangement of charges located at the various heights shown to the right. 
If q1 = 2.80 mC, q2 = (6.40 mC, and q3 = 48.0 mC, find the magnitude and 
direction of the resultant electric force acting on q1.

[image: image2.emf]5) American athlete Jesse Castenada walked 228.930 km in 24 h in 1976, setting a new record.  Consider an equilateral triangle with a perimeter equal to the distance Castenada walked.  Suppose the charges are placed at the following vertices of the triangle: q1 = 8.8 nC at the bottom left vertex, q2 = (2.4 nC at the bottom right vertex, and q3 = 4.0 nC at the top vertex.  Find the magnitude and direction of the resultant electric force acting on q1.

6) Little Pumpkin, a miniature horse owned by J. C. Williams, Jr., of South Carolina, 

had a mass of about 9.00 kg.  Consider Little Pumpkin on a twin-pan balance.  If the 

mass on the other pan is 8.00 kg and r equals 1.00 m, what equal and opposite 

charges must be placed as shown in the diagram below to maintain equilibrium?

7) A 55 (C charge and a 137 (C charge are separated by 87 m.  Where must a
14 (C charge be placed between these other two charges in order for the net electric force on it to be zero?

8) Pontiac Silverdome Stadium, in Detroit, Michigan, is the largest air-supported building in the world. Suppose a charge of 18.0 (C is placed at one end of the stadium and a charge of (12.0 (C is placed at the other end of the stadium.  If the electric field halfway between the charges is 22.3 N/C, directed toward the (12.0 (C charge, what is the length of the stadium?

9) Suppose three charges of 3.6 (C each are placed at three corners of the Imperial Palace in Beijing, China, which has a length of 960 m and a width of 750 m. What is the magnitude of the strength of the electric field at the fourth corner?

Chapter 17 – Electric Energy and Current

1) A charged particle gains 3.1 ( 10(12 J of potential energy when it moves 4.7 cm through a uniform electric field.  The potential difference across this distance is (73 V.   

a. What is the magnitude of the electric field?


b. What is the magnitude of the charge on the particle?

2) There is an electric field close to the surface of Earth.  This field points toward the surface and has a magnitude of about 1.5 ( 102 N/C.  A charge moves perpendicularly toward the surface of Earth through a distance of 439 m, the height of the Sears Tower in Chicago, Illinois.  During this trip, the electric potential energy of the charge decreases by 3.7 ( 10(8 J.


a.
What is the charge on the moving particle?


b.
What is the potential difference between the top of the Sears Tower and the ground?

3) The Sydney Harbour Bridge, in Australia, is the world’s widest long-span bridge.  Suppose two charges, (12.0 nC and (68.0 nC, are separated by the width of the bridge.  The electric potential along a line between the charges at a distance of 16.0 m from the (12.0 nC charge is (25.3 V.  How far apart are the charges?

4) A huge capacitor bank powers the large Nova laser at Lawrence Livermore National Lab, in California.  Each capacitor can store 1450 J of electrical potential energy when a potential difference of 10,000 V is applied across its plates.  What is the capacitance of this capacitor?

5) The National Institute of Standards and Technology has built a clock that is off by only 3.3 (s a year. Consider a current of 0.88 A in a wire.  How many electrons pass through a cross-section of the wire in 3.3 (s?

6) Electric eels, found in South America, can provide a potential difference of 440 V that draws a current of 0.80 A through the eel’s prey.  Calculate the resistance of the circuit (the eel and prey).

7) A team from Texas A&M University has built an electric sports car with a maximum motor current of 
2400 A.  Determine the potential difference that provides this current if the circuit resistance is 0.30 (.

8) The first American hybrid electric bus operated in New York in 1905.  The gasoline-fueled generator delivered 33.6 kW to power the bus.  If the generator supplied an emf of 440 V, how large was the current?

9) Fuel cells combine gaseous hydrogen and oxygen to effectively and cleanly produce energy.  Recently, German engineers produced a fuel cell that can generate 4.2 ( 1010 J of electricity in 1100 h.  What potential difference would this fuel cell place across a 40.0 ( resistor?

10) A power plant in Hawaii produces electricity by using the difference in temperature between surface water and deep-ocean water.  The plant produces 104 kW. Suppose this energy is sold at a rate of $0.120/kW(h.  For how long would $18,000 worth of this energy last?
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Chapter 16 Answers:   1) 2.5 x 1017 C     2) charge on each half = 1.6 x 10-13 C; 2.3 x 10-22 N     3) distance between charges = 97.6 m; length of side = 69 m     


4) 0.19 N, down        5) 4.7 x 10-18 N at 83˚ below the positive x-axis     6) 3.33 x 10-5 C     7) 34 m from the 55(C charge (or 53 m from the 137 (C charge)     


8) 110 m     9)  0.088 N/C





Chapter 17 Answers:  1) a) 1600 N/C    b) -4.2 x 10-14 C      2) a) 5.6 x 10-13 C    b) -66,000 V      3) 49 m      4) 2.9 x 10-5 F      5) 1.8 x 1013 electrons      6) 550 (      7) 720 V        8) 76.4 A      9) 650 V      10) 1440 hours or 60 days








