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Topic

* Charge in matter
 Coulomb’s law and electric force
* Electric field



Charges in matter
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Induced charge separation
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Charging

Charing by conduction

& heii— . iy

Charging by induction.
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2. A metal rod with an excess of positive charge touches a previously neutral elec-
troscope and the leaves spread apart. The metal rod is then removed. Which of the
following options will cause the leaves to move closer together?

(] a) Bringing a negatively charged metal rod close to the top of the
electroscope

0 b) Bringing a positively charged metal rod close to the top of the
electroscope

[J ¢) Bringing a negatively charged insulating rod close to the top of
the electroscope

[0 d) Bringing a positively charged insulating rod close to the top of

the electroscope \. ./
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2. A metal rod with an excess of positive charge touches a previously neutral elec-
troscope and the leaves spread apart. The metal rod is then removed. Which of the
following options will cause the leaves to move closer together?

Bringing a negatively charged metal rod close to the top of the
electroscope
0 b) Bringing a positively charged metal rod close to the top of the

electroscope
Bringing a negatively charged insulating rod close to the top of
the electroscope
[0 d) Bringing a positively charged insulating rod close to the top of

the electroscope \. ./



Coulomb’s law
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Electric field

Two charges, ¢ and ¢, exert
repulsive forces on each other:
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The electric field created by ¢
at the location of ¢, is:
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E has this value at this point

in space even if ¢, is not there
to “feel” it.



4. Which of the following situations correctly depict the force on a negative charge
placed at the black dot? (+ and - charges have equal magnitudes, ++ implies twice the
charge)
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4. Which of the following situations correctly depict the force on Fnegative charge

placed at the black dot? (+ and - charges have equal magnitudes, ++ implies twtice the
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4. Which of the following situations correctly depict the force on a negative charge
placed at the black dot? (+ and - charges have equal magnitudes, ++ implies twice the
charge)

a)

@ ® "o 6
,.
® < ®/

O e)
Of)




3. A +1 C charge is placed at the origin. A -2 C charge is placed on the x-axis, 30 cm
to the right of the origin. Which of the following statements are true?

[0 a) Other than = 400, there are no locations on the x axis where the electric field
magnitude is zero.

O b) Other than = = 400, there is only one location om the x axis where the electric
field magnitude is zero.

O ¢) In addition to = 400, there is more than one location on the x axis where the
electric field magnitude is zero.

O d) The electric field is zero at a point between the two charges.

O e) Other than # = —o0, the electric field is zero at one point to the left of both charges.
O f) Other than x = oo, the electric field is zero at one point to the right of both charges.
O g) The electric potential energy of the -2 C charge is greater than the electric potential
energy of the +1 C charge.



= ¢+ ’
L — &— & > —2 — 03m = =>
L - - —p —) —_— —_— | e
A > 7\ N
L _ (x403) 4 2x°
T L E boh hove x> ( xto3)*
/ the same direction 5 oY T
\\ V . = = (. - 0. = O
J%' E -k \% X 0.6+ 0.36 + 0.3¢
camst be 260 VS = 051J 0 =
E|<E2- l
—~ E o+ be N
2 - k19 (0> e A LI
. e | 2
- k|
2 —_— 0.7) I i
g {1 (1 4J=z)
S o> We defned X as  disame o
El + 2 "_—0
X must be e valne
5> KIS 4 KIB o S e g
x> (Xt03)* = X= 03 (/+/2)
=KL | oW -, Thete ngle point '
X o, %)z e s Mé’ a sr%/e o where  olectric

fieU i« 2o,



3. A +1 C charge is placed at the origin. A -2 C charge is placed on the x-axis, 30 cm
to the right of the origin. Which of the following statements are true?

O a) Other than = 400, there are no locations on the x axis where the electric field

magnitude is zero.
ther than x = 4oc, there is only one location on the x axis where the electric
field magnitude is zero.

O ¢) In addition to = 400, there is more than one location on the x axis where the
electric field magnitude is zero.

Cld) The electric field is zero at a point between the two charges.

ther than z = —o0, the electric field is zero at one point to the left of both charges.
0 1) Other than x = oc, the electric field is zero at one point to the right of both charges.
O g) The electric potential energy of the -2 C charge is greater than the electric potential
energy of the +1 C charge.



1. (6 points) One charge of 2 uC is placed at (x,y) = (1 em, 0 em), another charge of
1 uC is placed at (x,y) = (0 em, 1 em).

a) What is the electric field at (x,y) = (1 em, 1 em)?

b) What is the magnitude of the electric field?
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