
In-class problems, Wed Feb 14, 2018

22.3 insulators and conductors

22.4 Coulomb force cont’d

1. Draw the resulting charge distribution when a
charged object is brought near (a) an insulator and
(b) a conductor. (c) Identify if the object will be
attracted to repelled.

2. Calculate the net electrostatic force on object J.

3. You’re asked to calculate the electrostatic force on
K. Your lab partner says, “That’s easy. Using New-
ton’s third law, it’s the same value as for J. Just in
the opposite direction.” Is your lab partner right?
Explain. (No, don’t calculate it.)

4. Determine the magnitude of the net electrostatic
force on one of the charges. Come up with an ex-
pression in terms of the given parameters (a, q, . . . )

Hint: Symmetry is a wonderful thing. Use it and
reduce your calculations by half. The answer is
2Kq

2 sin ✓/a2.

5. Two identical spheres hang in equilibrium. The an-
gle, length and mass can be easily measured. We
know that they have the same charge. Calculate

the magnitude of charge q in terms of the easily
measurable quantities.

Hint: the answer is |q| = 2L sin ✓
q

mg tan ✓
K

Due Fri Feb 16, 2018, beginning of class

Read 22.5 Electric field

1. Write the equation for the electric field of a point
charge, ~

E

point

.

Give the name and SI unit for every term in this
equation. If the term is a constant, also give its
value.

2. (a) Sketch ~

E from a positive point charge.
(b) Sketch ~

E from a negative point charge.

3. The equation for ~

E

point

has an r̂ in it.

(a) r̂ is a unit vector. What direction does it point?
Draw a picture and write one sentence.
(b) How is a unit vector di↵erent from your
ordinary-o↵-the-shelf vector?

4. Electric fields exert forces on charged objects.
Write the equation that quantifies this phe-
nomenon.

Give the name and SI unit for every term. If the
term is a constant, also give its value.

5. Four molecules (A with charge �e, B with +e, C
with �2e, and D with no charge) are in an electric
field that points down.

(a) What’s the direction of the electric force on A,
B, C, and D?
(b) Which molecule will experience the largest elec-
tric force?


