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Question 1. A 3.75 uC charged particle is located at a position (1.2, 0.0)m.
Located at point P, (3.7, 0.0)m is a test charge particle of charge 2.73
uC.

a) Calculate the electric force on the charged particle at point P.

b) What is the direction of this force?

A third charged particle is located at (2.7, 1.5)m and has a charge of —-3.1uC.

c¢) Calculate the force and its direction that this third particle has on the
charge at point P.

d) Calculate the magnitude and direction of the total force on the charge at
point P.



Question 2.

+++++++++++++++
+++++++++++++++

The schematic shows a uniform charged, positive, bar and a negatively charged
disk.

a) Draw the electric field vectors
1) near each surface
2) in the region between
3) join up the electric field lines

b) Draw at least 5 equipotential lines on this schematic (use a dashed line for the
equipotential lines).

A parallel plate capacitor has an electric field of 2.65 V/m and each plate has an
area of 0.37m” and a spacing of 0.072m.

c) Calculate the charge on the capacitor.

d) How much kinetic energy will an electron gain if it is accelerated across the
capacitor from the negative plate to the positive plate?

e) If the electron begins from rest and has a mass of 9.1 x 107! kg, what will be its
final speed? (K = %mvz)



Question 3. A resistor is made of a material with a resistivity of 3.9 x 107
ohms*m. The resistor is a cylinder of length 3.5 cm and radius of
3.2mm.

a) Calculate the resistor value in ohms. (Assume the electric wires are attached to
the two ends of the cylinder.)

b) If a voltage difference of 12V is applied across the resistor, calculate the
current that flows through it.

c) For the current you calculated in part b, what is the current density through the
resistor?

d) How would you configure a new resistor using material of the same resistivity
but which has a resistance of 10,000 ohms. Your answer should provide the
dimensions of this resistor.



