Physics 10164 — Summer 2017 - Exam $#1

Partial credit will be given provided you show all work and are
solving parts of the problem correctly. Points will be deducted
if you don’'t show your work even if you get the right answer.
Clearly indicate your answer with a circle or a box and remember
to include correct units and significant figqures.

1. (35 pts) Three charges are arranged in a right-triangle as
shown and fixed in place. The lengths of two sides of the
triangle are given.

a) Determine the magnitude and direction of the electric field
at the location of the -15 nC particle due to the other
charges.

b) Determine the magnitude and direction of the electric force
acting on the -15 nC particle.

q, =+27 nC g, =-41nC



2. (35 pts) A Helium-filled balloon has a mass of 85 grams, and
it is blown horizontally by a steady breeze that results in a
7.5 Newton applied force in the +x direction. Assume the
balloon has a charge of -34 puC.

The balloon is moving through an electric field of 240,000 N/C
that points in the +x direction. Since the balloon is moving
horizontally, you can ignore both gravity and the buoyant force
in this problem. They just cancel out. Only the applied force
and electric force are relevant.

a) In which direction does the balloon move, assuming it starts
at rest?

b) How fast is the balloon moving after it has travelled 51 cm?
C) If the electric potential (voltage) at the initial position
of the balloon is 59,000 Volts, what is the voltage at the

final position of the balloon?



#3. (30 pts) A circuit loop contains a 120-Volt battery, a
switch (initially open), a 35,000 Ohm resistor and a capacitor.
After some experimentation, you realize that if the switch is
closed at t = 0, the voltage drop across the resistor is 55
Volts after 5.0 seconds have passed.

a) What is the capacitance of the capacitor?

b) What is the voltage drop across the capacitor at t = 5.0
seconds?

C) At what time will the voltage drop across the capacitor be
98 Volts?



