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1. What is the correct force on point charge q3 in the image below? Use

k=1x1010Nm2/C2. = F =
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2. What is the electric potential energy of the charge configuration illustrated below?
Use k=1x1010Nm2/C2.
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3. A positively charged particle Q1 is held fixed at the origin. A second charge Q2 of
mass m is floating a distance d above charge Q1. The net force on Q2 is equal to zero.

You may assume this system is close to the surface of the Earth. In terms of the
variables given including g, the acceleration due to gravity, what is a correct expression
for the distance, d?
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4. Charge g1 =2 uC is located at 7=03i+5))m - A second charge g2 = -10 uC is
located at F=(—+2))m - What is the magnitude of the force of charge 2 on charge 1?

Use k=1x1010Nm2/C2.
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5. What is the energy stored in the capacitor of capacitance 1F in the circuit illustrated

below? \ I\~ -
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6. A uniformly charged solid disk of radius R = 3 m carries a uniform charge density of o
= _30¢, C/m2. A point P is located a distance a = 4 m from the center of the disk and

perpendicular to the face of the disk. What is the electric field strength E and the
direction of the electric field, respectively, at point P?
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7. In the figure, three point charges of charge q=-150x10‘1OC are located at the corners
of an equilateral triangle 3m on a side. Find the electric field at the center of the

triangular configuration of charges. Use k=1x1010Nm2/C2, in(30') = cos(60')=1/2 » and

cos(30“)=sin(60“):\/_% L R
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‘I‘ﬁree electric charges 0= 350 0, = go and 0, =-8¢, (units are Coulombs) are
presented in the figure, along with 5 surfaces, S1 through S5. What is the net electric
flux through surface S5?
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9. Two large rectangular sheets of charge of side L are separated by a distance d (d <<
L) have surface charge densities illustrated below. \What is the magnitude of the electric
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field at point A in the figure? - o
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10. An infinite conducting cylindrical shell of outer radius r{ and inner radius r2 initially
carries a surface charge density o. A thin wire, with linear charge density A, is inserted
along the shells' axis. The shell and the wire do not touch and there is no charge
exchanged between them. What is the electric field strength E inside the cavity for
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11. Consider the arrangement of three small charged spheres, each of mass 1 kg,

shown in the figure. The spheres have equal charges of 6x10-9C and are positioned on
the vertices of an equilateral triangle, with side length a = 3m. If these spheres are
released at precisely the same time, how fast, in meters per second, will they be moving

when they are infinitely far away form each other? Use k=1x1010Nm2/C2.
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12. A small ball with charge q = 2C is suspended from the ceiling by a string of length L
= 3 m and is initially at rest. A uniform horizontal electric field E of magnitude 10 V/m is
applied to the ball-string system. The ball then begins to move. Ignore air resistance.
Suppose point B is the highest point the ball can reach. Take 4, _ 53 {0 as the angle of

the string with the vertical direction at point B. Find the change of electrical potential
energy AU from point A to point B. Use ¢o5(53.1°)=0.6 and sin(53.1°)=0.8 -
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13. Suppose you have an electric field between two parallel conducting plates separated

by 1 cm and having a potential difference (voltage) between them of 2 x 104 V. What is
the electric field strength between the plates?
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14. The electric field strength for three charge configurations have the following
dependence with position r far away from the distribution:

1. 1/r dependence —= <
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What is the correct matching of charge distribution to position dependence?

A.

1. uniformly charged sphere

2. uniformly charged infinite line
3. electric dipole

B.

1. uniformly charged sphere

2. electric dipole

3. uniformly charged infinite line

)
1. uniformly charged infinite line
2. uniformly charged sphere
3. electric dipole

D.

1. electric dipole

2. uniformly charged sphere

3. uniformly charged infinite line

E. 1. electric dipole
2. uniformly charged infinite line
3. uniformly charged sphere



15. Suppose you want a capacitor bank with a total capacitance of 128 F and you
possess numerous 2 F capacitors. What is the smallest number you could connect
together to achieve your goal?
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