Electric Circuits

Tuesday, April 2, 13
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Schematic Icons
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Resistance

s iaDle LU.l Kesisuvies or various marterials

© Resistance O

© resistivity Om

© length m

@ area m-?

Resistivity p

Resistivity g

Viaterial ({2-m) Material ({2-m)
Conductors Semiconductors
Aluminum 2.82 X 107° Carbon 3.X10°
Copper 1.72 X 107° Germanium 05" |
Gold 244 X 1078 Silicon 20-2300"
Iron 9.7 X 107® Insulators
Mercury 958 X 10°® Mica 10— 10"
Nichrome (alloy) 100 X 10 °® Rubber (hard) 10'3-10'0
Silver 1.59 X 10 % Tefion 10" |
Tungsten 56 X 107° Wood (maple) 3 x 100
_he values pertain to temperatures near 20 °C. |
RALLIRIA - _—-—-‘

Tuesday, April 2, 13



Ohm's Law
V=IR

Georg Simon Ohm  André-Marie Ampere 2 — I R

1789-1854 1775-1836

Potential or
Voltage (V) in Volts (V)

Current (I) in Amperes (A)

Resistance (R) in Ohms (€2)

Alelg;%algzc;ro Giuseppe Antonio Anastasio Gerolamo Umberto Volta
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© The charge of a single electron is
1.6021x10-1° Coulombs

® or.. it would take 6.241x1018
electrons to have a Coulomb of charge

© 1 Ampere is a current of that many
- ol electrons every second.

Charles-Augustin

de Coulomb
1736-1806

Electric Charsge

Tuesday, April 2, 13



Tuesday, April 2, 13



Resistors in Series
—W—WW—— W
R1 R2 R3

¢ The Charges have to “fisht” through every resistor.
This decreases the total current.

Voltage: Vep=V; + Va+ Vg
Current: I[tr=11=1=1I3

Resistance: Rr=R; + Ra+ Rs
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Series

The current starts at
/W the top of the battery
and follows a single
g path, clockwise,
around the circuit.

V (V) I(A) R (O P (W)
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Series

‘When you have two
‘values for a l’BSlStlI‘
W “equations will get- you .....

g ji‘f"f}’[he other numhers

GOkl B L8
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O
serles "}Save Power for last

The sum should always;if.,
W 'i:}-fe qual the pro duct

_'.’.'PTotal 24 x2 48 V atts;_#

T TN BT TR R PRV BT Y




=
$

Resistors in Parallel

The Charges have a choice of paths to follow.
This decreases the total resistance.
Voltage: Vr=V; =Va= V5
Current: Ir=—11 + I t I«
Resistance: 1/Rr=1/R;1+ 1/Ra+ 1/R3
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Parallel Add the resmtors

| "?f’?’mversely

% g g 1Rr=1/R+ 1/Bz +:1/H3
_f *’-;um 1/12| IBI llll
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‘ Hyouare qiven the total

Parallel
01ta-ge (EMF]. resistors

__— < g g in parallel ali '.Qﬁfave the
T | same Voltage .
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Combinations

& OSome in Series, some in Parallel
© Look for parts that are only one or the other

© Find an Equivalent Resistance




Combinations

This one starts with
the parallel component.
Rip a piece of paper
large enough to cover
Ro and Rs

V (V) I(A) R (Q) P (W)




Combinations o
. parallel combination
| Nv | of 18 and 9 can be
= 8 O * replaced by a b ohm
|

resistor

V (V) I(A) R (€2) P (W)




I (A) R (Q) P (W)

VW)

24

Tuesday, April 2, 13



Colgbinations

b Q)
6 A

r

Use Ohm's Law to find
a total current of 6
amperes.

This is the current

throughout the SERIES

V (V)

R (€2) P (W)

4 .

.




P (W)

I(A)

VW)

26
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Combinations

Uncover the original
circuit, keep the voltage
for parallel components.
[if the original is a
series, keep the current]




Combinations |

Flmsh the table w1th
lhm S Law and Power r
eluaﬂ'ns .

o o808 400 L 360
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Practice

Y 1 R P
1 10
2 5
3 30
4 48V 40
B 48V 10
6 |12V| bA| 12
T |180| 6 | 30




w-st - :Practice
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w-st - Practice
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2 e Practice
vV I R r

1 40 4 10 160
e R0 4 O 80

d 60 Q 40 120
4 43 1.2 40 07(.6
5 43 4.8 10 | @30.4
6 3 12 432
T 180 40 1080
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Resistor
Ccodes

1333 B¢




Violet

0G0F 000

© 00 N O O A WO DN = O

Whi

:

S 5 B

N 4

Orange, Orange, Green, Gold

orange 3

orange 3
green 00,000
3,300,000 Q *5%
3.3 MQ
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Violet

0G0F 000

© 00 N O O A WO DN = O

Whi

:

ll—

Gold, Yellow, Brown, Green ?

green 5
brown 1
vellow 0,000

510,000 Q +5%
510 kQ
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Biggest Possible Total?
102 Q

AWA

\J

§§§§§

120 120 360 36()




smallest Possible Total?
2.57 Q

§§§§§

120 120 360 36()




How could you get...
60 Q

0. 122 12Q 36Q 361




How could you get...
4 Q

§§§§§

129 120 360 360




Kirchhotf's Rules

The Point Rule-
The sum of current going in to a point must equal the

sum of current coming out.

2l iy, = 2l oy 3l |

The Loop Rule-
A closed path that begins and ends at the same point

will have no net change in potential.

2V —




Kirchhoff's Rules




Point Rule
21 in 2.1 out
L = li+1l3




Loop Rule ZV: O
18l +6 -2 +12 =0

|




Loop Rule Z V e O

18l +b -4 + Udl3=0




Loop Rule -] 8l +6-9I> +12 =0 Boring Algebra
simplity to: 18 7 181] > 912
divide by 9 to get:z 7 []211 = lz 123 A _ ll

Loop Rule -|8]; +b -4 +04l3 =0

simplity to: 2 '1.811 7 '[].413
divide by 04 to get: =9 + 4.9l1 = I3

Point Rule > = h » R

substitute 12:2 7 0211 - ll '5 + 45]1 substitute I5:
{=alk




