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1) Three particles are arranged on coordinate axes as shown above. Particle A has charge qA = -0.20 nC , and is initially on the y-axis at y = 0.030 m. The other two particles each have charge qB = +0.30 nC and are held fixed on the x-axis at x = -0.040 m and x = +0.040 m , respectively.
(a) Calculate the magnitude of the net electric force on particle A when it is at y = 0.030 m, and state its direction.
(b) Particle A is then released from rest. Qualitatively describe its motion over a long time. 
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2) Two small objects, labeled 1 and 2 in the diagram above, are suspended in equilibrium from strings of length L. Each object has mass m and charge +Q. Assume that the strings have negligible mass and are insulating and electrically neutral. Express all algebraic answers in terms of m, L, Q, q , and fundamental constants.
(a) On the following diagram, sketch lines to illustrate a 2-dimensional view of the net electric field due to the two objects in the region enclosed by the dashed lines.
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(c) On the following diagram of object 1, draw and label vectors to represent the forces on the object.
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(d) Using the conditions of equilibrium, write—but do not solve—two equations that could, together, be solved
for q and the tension T in the left-hand string.
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1998 B2
A wall has a negative charge distribution producing a uniform horizontal electric field.  A small plastic ball of mass 0.01 kg, carrying a charge of ‑80.0 (C is suspended by an uncharged, nonconducting thread 0.30 m long. The thread is attached to the wall and the ball hangs in equilibrium, as shown above, in the electric and gravita​tional fields.  The electric force on the ball has a magnitude of 0.032 N.
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a.   
On the diagram below, draw and label the forces acting on the ball.

b.   
Calculate the magnitude of the electric field at the ball's location due to the charged wall, and state its direction relative to the coordinate axes shown.

c.   
Determine the perpendicular distance from the wall to the center of the ball.

d.   
The string is now cut.

i. 
Calculate the magnitude of the resulting acceleration of the ball, and state its direction relative to the coordinate axes shown.

ii. 
Describe the resulting path of the ball. 
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2002 B-b

5.
(10 points)

Two parallel conducting plates, each of area 0.30 m2, are separated by a distance of 2.0 x 10-2 m of air. One plate has charge +Q, the other has charge —Q. An electric field of 5000 N/C is directed to the left in the space between the plates, as shown in the diagram above.

(a)
Indicate on the diagram which plate is positive (+) and which is negative (-).

(b)
Determine the potential difference between the plates.

(c)
Determine the capacitance of this arrangement of plates

An electron is initially located at a point midway between the plates.

(d)
Determine the magnitude of the electrostatic force on the electron at this location and state its direction.

(e) If the electron is released from rest at this location midway between the plates, determine its speed just before striking one of the plates. Assume that gravitational effects are negligible.
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Object I, shown above, has a charge of + 3 x 10‑6 coulomb and a mass of 0.0025 kilogram. 

a.    What is the electric potential at point P, 0.30 meter from object I ?
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Object II, of the same mass as object I, but having a charge of + 1 x 10‑6 coulomb, is brought from infinity to point P, as shown above.

b.    How much work must be done to bring the object II from infinity to point P ?

c.    What is the magnitude of the electric force between the two objects when they are 0.30 meter apart?

d.    What are the magnitude and direction of the electric field at the point midway between the two objects?

The two objects are then released simultaneously and move apart due to the electric force between them. No other forces act on the objects.

e.    What is the speed of object I when the objects are very far apart?
