Name:

Period:

Power and Voltage Drops

Electrical Power

Electrical Power:

Power __gy, P V’I
(in warts)

the voltage times tl

Electrical Power equals

Voltage Ex. A 12V battery ;Ju,shgs JA
Gryolta) thru a light bulb. How much
. Current power does the light bulb use?
(in amps) ——
I=3A P=VI=
he current. P= P=12(3)

Electrical power tells us how fast electricity is being used in a circuit or resistor.
A more powerful device uses the same amount of electricity, just faster.
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A brighter bulb uses more power. Since
P= VI, a bulb could be brighter because it uses
more voltage with the same current OR because it
uses more current with the same voltage.

Voltage Drops

1. Find the total current (I
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8V 4A
SV__I__

vmlal =24V Rlolal =6Q
V, 24_
6

4A

Batteries add voltage, resistors subtract voltage, and wire don’t change voltage at all. To find
the voltage used by a particular resistor, you have to know the current running thru it.

T

2. Use V = IR for each resistor.

24V Vi=LR,
=4@d)=16V I/, P=Vy,
40 10 @ @ Ry uses 16V, — P, =16(4)
l leaving 8 V. P, :
8V T 24V T

4A ™ 2= bk = - P, = V.,
20 20| @ E =42)=8V g:zz‘ﬂj S
Ryuses 8V, pT ] P,

0oV leaving 0 V.

Notice V = 8 V between the resistors. Also, the
total voltage used by the resistors must equal the
total voltage given by the batteries: 24 volts.

biggest resistor uses the most
voltage and the most power.

resistance is brighter because it uses
more voltage and uses more power.

For objects in series the

Baoth light bulbs have the same
current, but the one with more

Simplifyving Parallel Circuits

Semi-complicated

I 3 3

6v

6V

Branch 1

Finding the total current and power in a parallel
circuit is much easier if you think of it as two
independent series circuits.

Simplified Branch 2

6V

1

av

6v
QAém + 5\;—-|_— 4A§m

For objects in parallel, the one
smallest resistor uses the most
current and the most power.

12V - ¢ |f//
pp— — 44 —
3aT\N
Py=V,I P,=V,L,

=122)=Gw =124)=@W

Vi = 12V Ri=6Q Vi = 12V =30 .

R ber that devic o= 12 . o =1 R; Both light bulbs have the same

“';::’EE_;:.E[ I}(:av; :‘}'::S Fe B B V, 12 voltage, but the one with less
P o e 2A L= ik IS 4A resistance is brighter because it has
same voltage, but they : 2 more current and uses more power

have different current. Ir=2+4=6A (this is how your house works).

Fuses Too much current causes the Electrons k Elchon got : -E/lt’.C(I'OI] =

thin strip of metal to melt. 6 0 @ @ j

aw.a N Na. 2
The electrons that move |~ - -— —

< 1
L. . _\_1 — . .

Electricity causes al T |8 to make electricity do 1. Bitiery pidhes 2::&:::;:0;1 o

heat. Fuse melt

not come from the

(or break) when too much current passes through
them, protecting expensive electronic equipment.

Like fuses, circuit breakers protect against too much

current, also, but can be reset, instead of replaced.

C.S‘ft’.l}'f'l't’.‘ifﬂﬁ."r(?_\'. con

battery: they are already
in the wires of the
circuit. Metals are good
conductors because their
electrons move easily.

Legal copying of this worksheet requires written permission.

i out one electron

bartery T

2. Electrons repel each
other throughout the wire
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All sections marked with a %re considered essential concepts and must be completed to receive full credit on WS.

Which is brighter: a 60 W or a 100 W bulb?
Which one uses more power?

X

1. Fuse An independent path in a parallel circuit.
B. A device that breaks to protect agains
2. Circuit break 5
2. Circuit breaker excessive current. Must be replaced.
3. Wire C. Where branches joint or split.
D. Protects against high current, but can be
4. Branch jiger =
5 Pow E. Where most of the electrons in a circuit
5. Power
come from.
6. Junction F. The product of voltage and current.

Label the voltages at the letters.

R

A4 Qand a 10 Q light bulb are in series. Which one is brighter?
Why?
A 4 Qand a 10 @ light bulb are in parallel. Which is brighter?

Why?

The electricity in your house is 120 volts. How many amps does
a 60 watt light bulb use?

AA\— B
e 10 VatA=
L — VatB=
1V o 10 How much power is used by a 120 V circuit using 6 amps?
i ] VatC=
T 1@ VatD=
C
D W A 240 volt circuit (like your dryer) has 20 amps flowing through
it. How much power is it using?
W— +.- Y
Ri=1Q
A A — Ro=
| K= 39; Lr= 35 amps of current goes through a 40 amp fuse. What happens?
v VoverR,=
Ri=30 V over R, = ) )
25 amps of current goes through a 15 amp fuse. What happens?
V over R;=
N o
Series or parallel? Pro=
Which resistor uses the Pio= B, B
most power? 2 Vr=
PTv: _
I, l I, l V Branches =
Why? 6V —— o
] i Rl = R2 = y
6 30 =
Split the following parallel circuit into two independent series T AC—— o
circuits. >
i Iy Ry=
v ] ) PtiQ -
310 60 Series or parallel’
3V e Which resistor will use more Pio=
power? Pr=
Vr=
i — Varnches =
= R] — R2= Ry= I
12v 120 s;z% 80 -
Find the current in each circuit. - L=
I[ ¢ lll 13 ¢ I_} =
Find the total current. Iy
i =
. . «— Re
Find the total resistance. Which resistor uses the most =
power? Pr=
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