Test Wednesday

* Chapters 27, 28, 29
e Same format as last time

— Example test has been posted for weeks: try
taking it as a practice test before looking at the
answers!

* Again, you can bring a sheet of paper with
whatever you want written on it



(a) Equal potential energy - no flow
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(b) Water flows from high potential energy to low



(a) A simple flashlight
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(b) Circuit diagram for flashlight
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(a) An electric field E, produced inside an
isolated conductor causes a current.

ho

(b) The current causes charge to build up at

the ends
E]
! - E2 I\

J g 3 Etotal

The charge buildup produces an opposing
field E,, thus reducing the current.

(c) After a very short time E’) has the same
magnitude as E, ; then the total field is Elom
and the current stops completely.
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Why no E in a conductor left alone?



Ideal emf Terminal at higher

source potential
v, +fa
Nonelectrostatic
--------- force tending to
= e
J = move charge to
—_ . .
v,=¢& E q higher potential
—> —
F.=gq

.......... . Force due to
electric field

\ Terminal at lower

potential

When the emf source is not part of a closed
circuit, ;. = F, and there 1s no net motion of
charge between the terminals.
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Potential across terminals creates electric
field in circuit, causing charges to move.

Ideal emf - y —>
source s
E
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F,
V., = £ DE E y'( l}
E
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v, ——(b
When a real ——
(as opposed 1

: . <
to 1deal) emf source

is connected to a circuit, V,;, and thus F, fall, so
that F, > F, and F, does work on the charges.
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Non-ideal voltage source




Table 25.4 Symbols for Circuit Diagrams
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Conductor with negligible resistance
Resistor

Source of emf (longer vertical line always represents the positive
terminal, usually the terminal with higher potential)

Source of emf with internal resistance r (r can be placed on either
side)

Voltmeter (measures potential difference between its terminals)

Ammeter (measures current through it)
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REMEMRBER: WITH GREAT
POWER COMES GREAT
CURRENT SQUARED
TIMES RESISTANCE..

Ohm
+
Spiderman

xkecd.com

ORM NEVER FORGOT HIS
DYING UNCLE'S ADVICE.



The insulated wiring in a house can safely carry a maximum

current of 15 A. The electrical outlets in the house provide an

voltage of 120 V. A space heater when plugged into the outlet
operates at an average power of 15008%% How many space
heaters can safely be plugged into a si electrical outlet?

1. Zero
V2. One
3. Two
Three

5. Four




Chemical

energy lost
by B

(b)

Work done
by motor
on mass m

Thermal energy
produced
by resistance R

Chemical

energy stored
in A
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2 Let’s follow a little bit of charge dq
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A non-ideal battery has a 6.0-V emf and an internal resistance of
0.6 Q. Determine the terminal voltage when the current
drawn from the battery is 1.0 A.

5.0V - -

2. 6.0V 0@,
V3. 54V < ¥

4. 6.6V

5. 5.8V
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Let’s use the loop rule to
answer the last question
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What's the power put out by this 9V battery
if the steel wool has R=0.4Q and the battery’s internal r=0.1Q7?




What's the power put out by this 9V battery
if the steel wool has R=0.4Q and the battery’s internal r=0.1Q7?

1 e 1.¢
S ‘_},{ .
[
— T 0An:09
1 -%A
VI = vgnc 62 w
t/’~/l;a




(a) Kirchhoff’s junction rule

Junction
&

119 elz

= S The current leaving
I + 1, ‘l, a junction equals the
current entering it.
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(b) Water-pipe analogy
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The flow rate of
water leaving the
pipe equals the flow
rate entering it.
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(a)
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(b)
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Resistive Circuit Problem



Switches?
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Two identical light bulbs, labeled A and B, are connected in series

with a battery and are illuminated equally. There is a switch in
the circuit that is initially open. Which one of the following

statements concerning the two bulbs is true after the s¥ftch is

closed? -

Both bulbs will turn off.
2. No change

A B
| ) )
Bulb A brighter, bulb B off?, o o
T i

itch

/4. Bulb A off, bulb B brighter
5. Both bulbs will be dimmer
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(a)

Electroplaque
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Electroplaque
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(d)




Some 60W light bulbs are connected in parallel to a 120 V source.
Fuse F burns out at 9 A. How many bulbs can you hook up
before burning out the fyse?

1. 9
V2. 17 f-;ﬁ] r;L1 ";.J..] 20V
3. 25 ®
34
5. 36
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