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Physics – 18A – electrical Potential energy
Show all work for full credit and underline your final answer
Rules: (a) Work must be submitted on separate paper. (b) Show all work to include the equation used, conversions must be shown, (c) Include the rearranged formula with values entered, (d) your final answer with units and underlined. Credit will be reduced for missing elements listed above.

1. As a child tries to attach a string to a helium-filled balloon, 14.5 nC of charge collects on the balloon’s surface as it rubs against her wool sweater. Suppose the child lets go of the balloon before the string is attached. The yellow balloon rises 290 m. What is the change in the electrical potential energy if Earth’s electric field strength has a magnitude of 105 N/C and a downward direction?
2. After brushing your hair many times, you notice that your hair is attracted to the brush. Suppose a charge of +64 nC is on the brush and a charge of 64 nC is on your hair. What is the electrical potential energy associated with your hair and the brush when you hold the brush 0.95 m from your hair?

3. Sparks fly when free atmospheric electrons move fast enough to knock electrons off an atom with which they collide, causing an electron “avalanche.” Suppose the electric field in the air is 3.0e6 N/C. If the electron moves 7.3e-7 m, what is the electrical potential energy associated with the electron?
4. Sometimes wearing woolen socks while walking on carpet can cause charge to accumulate. You might have noticed this if you felt a spark as you tried to open a door. Suppose a charge of –42 uC exists on a doorknob, and your hand has a charge of 63 uC. The electrical potential energy associated with the hand and the doorknob is –6.92e-4 J. How far is your hand from the knob? 

5. Suppose you have a charge of 16 nC and your friend has a charge of 14 nC. As you greet each other, the electrical potential energy associated with you and your friend is 2.1e-6 J. How far are you standing from your friend? 

6. A magician holds a charged wand over scattered confetti and the confetti moves to the wand. Suppose the confetti has a charge of −55 nC and the wand has a charge of 77 nC. When the electrical potential energy associated with the wand and the confetti is −1.3e-2 J, how far is the wand from the confetti?
7. The largest electric field measured in a thundercloud is 3.4e5 N/C. Suppose the airplane that measured this field flew into this thundercloud at an altitude of 7.3 km. If the electrical potential energy associated with the cloud and the plane is –1.39e11 J, what is the charge on the plane?
8. When you remove clothes from the dryer, a sock clings to a towel (r = 9.4e-4m). The electrical potential energy associated with the sock and the towel is 8.89e-10J. Suppose the sock and the towel have equal and opposite charge. Calculate the charges on both. 

9. After rubbing a balloon against your hair, the balloon sticks to the wall because they have equal and opposite charge. The electrical potential energy associated with your hair and the wall is 6.3e-6 J when they are 1.25e-6 m apart. What are the charges on the balloon and your hair?
