A positive charge q is released from
position i to position f between the plates

of a charged capacitor.
Did the pot. energy (PE)
increase or decrease?

+ +q

Did the voltage (V) atthe [7|e-----
position of the test charge
increase or decrease?

A: PEf, vt B: PE1 v1
C: PE] vi D: PE|, v]
E: None of these.
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AV = APE /g

near a
V= kQ/l” point charge Q,

assuming V=0 at «

AV =-Ee Ad

if E is constant, e.g. in a capacitor
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Which path requires the most work on
charge +q by an external agent?

>

E field

A (1)

)

D: All are the same |-

+ + ++ ++ + +
o]
-
1
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Two identical charges, +Q and +Q, are
fixed in space. What is the magnitude of
the E field, and the value of the voltage, at
the midpoint between them?

(Assume the potential is zero at infinity.)

E=?
V=2

(Midpoint)
A) E=0, V nonzero B) E nonzero, V=0
C) Both are 0 D) Both are nonzero

E) 722
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Two charges, +Q and -Q, are fixed in
space. What is the magnitude of the E
field, and the value of the voltage, at the
midpoint between them?

(Assume the potential is zero at infinity.)

Ez?
s @

(Midpoint)
A) E=0,V nonzero B) E nonzero, V=0
C) Both are 0 D) Both are nonzero

E) 2?2
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+Q and -Q, are fixed in space. What is
the magnitude of the E field, and the value
of the voltage, at the point shown?
(equidistant from both!) (Assume V=0 at

infinity.)
> @
?

A) E=0, V nonzero B) E nonzero, V=0
C) Both are 0 D) Both are nonzero

E
\Y
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Two point chargesare U(r) = kQ.0,
separated by distance r. T,

Which graph is correct for two - charges?
u(r) u(r)
A B
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N\, v

E-field lines (showingAIines‘of force, not energy!)
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Equipotentials:

big + V

medium + V

lines of equal voltage
V=0

neg V

medium - V

At which labeled point is voltage highest?
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An electron is fired away (left) from a large
+ charged point starting at a distance r.

-e +Q
G—— ) <—— @)
r

The electron will escape (go out to -«) if:

2kQe ki
Alvi > 2RO Blvl >~

V' omr r

kQe .
c:lvl = kQe D: It will never escape

mr
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4 point-charges +Q -Q
(same magnitude, sic ¢
shown) are arranged
square.
(Assume the potentie A Be
V=0 at infinity)
At which one of the "I
points" (A, B, C) is th
potential V=07? +Q Q

A, B, C (only),or... D:BothBandC
E: (Some other combination)
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4 point-charges +Q
(same magnitude, signs

shown) are arranged in a
square.

(Assume the potential A
V=0 at infinity)

At which one of the "mid-
points" (A, B, C) is the

Electric Field 0? +Q

A, B, C (only),or... D:BothBandC

E: None of these
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4 point-charges

(same magnitude, signs +Q Q
shown) are arranged in a ¢
square.
(Assume the potential
V=0 at infinity) A Be
To think about:

+Q R

What is the sign of the voltage at A?
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Two test charges are brought separately
into the vicinity of a fixed charge +Q.

i: +q is brought to point A, "r" away.
ii: -qis brought to the same point.

(U=0 and V=0 at «~)
The potential, V, at
point Pis ...

A: Greater for the +q
charge in situation i

+Q +q
i ec—>o
r
+Q -q
ii: o<t—»o®

P

¢ P
B: Greater for the -q charge in situation i

C: The same for both.
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The potential energy, U of the test

charge in situation i is ...

A: Greater than in _
situation ii L
B: Smaller than in
situation ii

C: The same for both.

ii:

+Q +q
ot—ro
r P

+Q -q
oO<t—>ro
r P
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Two test charges are brought separately into
the vicinity of a fixed charge +Q.

i: +q is brought to point A, "r" away.
li: +2q is brought to a point “2r” away.

(U=0 and V=0 at «) ) +Q 1q
The potential (V) at t .47» P
point P (in situation. i) is
A: greater than... +Q +2q
B: Less than... ii: 0<T>0 X
C: The same as...

...the potential at point X in situation ii.
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The potential energy, U of the test
charge in situation i is ...

A: Greater than in S +Q g

situation ii i eeTe,

B: Smaller than in

situation ii

C: The same for both. |;;. +9<T,:2;
.
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