PQ 3 Electrostatics

Questions and Answers



Ql

A negative charge of —2.0x107% C and a positive charge of 8.0x107% C are
separated by 0.30 m. What is the force between the two charges?

Fo Kgpade _ (9.0x10° N-m?%/c?)(2.0x10~ % C)(8.0x10~* C)
dpg? (0.30 m)<

=16%104N



Q2

A negative charge of —6.0:< 1076 C exerts an attractive force of 65 N on a second
charge that is 0.050 m away. What is the magnitude of the second charge?

K
F= EIA‘;!E
dap
_ Fdpg® (65 N)(0.050 m)2
dg =

Kg,  (9.0%109 N-m2/C2)(6.0X10-6 C)

=3.0x10"%C



Q3

Lightning A strong lightning bolt transfers about 25 C to Earth. How many
electrons are transferred?

(—25 C) —; gosqotog ) = 1.6x1020 electrons



Q4

A positive and a negative charge, each of magnitude 2.5x10™ C, are separated
by a distance of 15 cm. Find the force on each of the particles.

. Kqagg _ (9.0x10° N-m?/C?)(2.5%107> C)(2.5X107> C)
- d2 (1.5%107 1 m)2

= 2.5%10Z N, toward the other charge



Q5

A force of 2.4 102 N exists between a positive charge of 8.0 107> C and a
positive charge of 3.0><10~> C. What distance separates the charges?

F— Kqadp
e
d
d = | K9pa9p _ ,-f[s.nxmﬂ N-m2/C2)(8.0xX10 2 C)(3.0X10 > C)
F \ 2.4X102 N



Q6

Two identical positive charges exert a repulsive force of 6.4107? N when
separated by a distance of 3.8 107 1% m. Calculate the charge of each.

F= Kqadg _ Kq?
o ﬂE o d';!
- [
|Fa2 _ | (6.4x1079 N)(3.8x10 10 m)?

=3.2x10713 ¢

9=V k = 9.0x10% N-m2%/c2



Q/

A small sphere of charge 2.4 uC experiences a force of 0.36 N when a second sphere
of unknown charge is placed 5.5 cm from it. What is the charge of the second sphere?

9798
L
O = Fa? _ (0.36 N)(5.5X 102 m)?
B Kqa (9.0%109 N-m2/C2)(2.4x10~6 C)

F=K

=5.0x10"8C




Qs

The force between a proton and an electron is 3.5 107 1Y N. What is the distance
between these two particles?

_ 1 9098
F=K 2

. TR
d= 1.1" K =

o 19 19
| 9 N.m2ie2y (1:60%10-19 ¢)(1.6x10- 19 ) ~10
=y (9.0X10 N-m</C¥) 3 510—10 N 8.1X107 "' m



QS

* Positive test charge of 5.0x10-6 C is In a field that exerts a force
of 2.0x10-4 N on it. What is the magnitude of the electric field at
the location of the test charge?

F 2.0x10-4N

— 1
g = 5oxi0-6C 4.0xX10" N/C

m
|

|
[



Q10

* A negative charge of 2.0x10-8 C experiences a force of 0.060 N
to the right in an electric field. What are the field’s magnitude
and direction at that location?

_F _ 0080N _ G
E = g - 2.0x10-BC 3.010° N/C

directed to the left





