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Phys 102 Sec. 002 Assignment 1

January 2011

Print this document and answer the questions in the space provided. Place a box

around your final answer. Due Wednesday, January 26 @ 9:30 am.

1. Coulomb’s Law. .. (10 marks)

Part (a) of the figure shows two charges, ¢; and ¢, held a fixed distance d apart. (a) What is the
magnitude and direction of the electrostatic force that acts on ¢;? Assume that ¢; = g = 20.0 uC
and d = 1.50 m. (b) A third charge g3 = 20.0 pC is brought in and placed as shown in part (b)
of the figure. Now what is the magnitude and direction of the electrostatic force on ¢;? Give your

answers using vector notation: F' = F, i+ F, J.

(a) (b)
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2. Electric Field. .. (10 marks)

Two point charges lie along the y-axis. A charge ¢,
g2 = —8.0 uC is at y = —4.0 m. Locate the point (other than infinity) at which the total electric

= —9.0 uCis at y = 6.0 m, and a charge of
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3. Forces in Equilibrium. .. (10 marks)

Three identical point charges, each of mass m = 0.100 kg, hang from three strings as shown in

the figure. If the lengths of the left and right strings are L = 30.0 cm and the angle is § = 45°,
determine the value of ¢q. Use example 25.5 from the text as a guide.
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4. Uniform Electric Field. .. (10 marks)
A proton is projected in the positive z-direction into a region of a uniform electric field E =
—6.00 x 10° @ N/C at time ¢ = 0. The proton travels 7.00 cm as before coming to rest. Determine

(a) the acceleration of the proton, (b) its initial speed, and (c) the time interval over which the
proton comes to rest.
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5. Electric Flux... (10 marks)

A charge of 1.70 x 10 uC is at the centre of a cube of edge 80.0 cm. No other charges are nearby:.
(a) Find the flux through the whole surface of the cube. (b) Find the flux through each face of
the cube. (¢) Would your answers to parts (a) or (b) change if the charge were not at the centre?

Explain.
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6. Gauss’s Law. .. (10 marks)
A thin cylindrical shell of radius 7.00 cm and length 2.40 m has its charge uniformly distributed

on its curved surface. The magnitude of the electric field at a point 19.0 cm radially outward from
its axis (measured from the midpoint of the shell) is 36.0 kN/C. Find (a) the net charge on the
shell and (b) the electric field at a point 4.00 cm from the axis, measured radially outward from the

midpoint of the shell. -
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