Example 1
A 50 m long copper wire (0 =1.72 x 108 Q-m) has a
diameter of 1.0 mm and is connected to a 6 V. Find:

a.) the resistance of the wire.
b.) the current through the wire.
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Example 2:
A 24 Q resistor is connected to a 6.0 V battery.
a.) Find the current through the resistor.

b.) Find the power delivered to the resistor.

c.) How much energy is dissipated in the
resistor in 1.0 hour?
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Example 3:

A 120 Q, a 60 Q, and a 40 Q resistor are connected in
series with a 110 V power source.

a.) Draw a schematic diagram.

b.) What is the equivalent resistance of the circuit?
c.) What is the current from the power source?

d.) What is the current through each resistor?

e.) What is the voltage drop across each resistor?
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Example 1:
¢=50m, D=10mm, AV=6V, and p=1.72x10" Q-m

a)R=? B
el =L(=(1.72x10 Q- m}(50 m)
2 2
A (0.5%107 m)
R=11Q
b)I=?
AV =IR
J_AV 6V
R 11Q
1=545A
Example 2 : R=24Qand AV=60V
a)l=?

AV =IR

+ +
avi{1)=Rr ,_AV_60V
R 24Q

b)P=?
P=IAV =(025A)(60V) P=I’R =(025A)*(24Q) =1.5W
P=15W 2 2
[P=15W] Pl AV _(60VY oo
R 24Q
c)t=1h E=?

E=Pr =(1.5W)(3600 s)

Example 3: R =120 Q, R, =60 Q, Ry =40 Q, and AV =110 V

a.) schematic diagram in series bR, =7
! Ry =R +R,+R;
+ R,, =120 Q+60 Q+40 Q
AV~ R, *
R, =220 Q
Ry
c)l=? d.) I's =? for each resistor

AV =1IR . . .
“ Resistors in series have the same current

AVE @ Ry 1= AV 110V and the same current as their equivalent so :

i R, 2209 (h=h=1=1=050A]

e.) AV's =? for each resistor
AV, =1 |R, AV, =L,R, AV;y =13R;
AV, =(0.5A)(120 Q) AV, = (05A)(60 Q) AV,=(0.5A)(40 Q)

(AV, =60 V]| AV, =30V]




Example 4:

A 120 Q, a 60 Q, and a 40 Q resistor are connected
parallel to a 110 V power source.

a.) Draw a schematic diagram.

b.) What is the equivalent resistance of the circuit?
c.) What is the current from the power source?

d.) What is the voltage drop across each resistor?

e.) What is the current through each resistor?
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R=20Q = R=100

R,=60 Q
: Ry=30Q

V=120V * - v

d o
¢ R=360 ° 4

Example 5:

For the circuit shown above:

a.) Find the equivalent resistance.

b.) The current and voltage for each resistor.

c.) The readings on the ammeter and on the voltmeter.

d.) The voltages V,, and V.
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Example 5:

+
AV=120V

Rys5=40Q

I - 120V Ve =TiR3 4 5 I, _% Zgg _06A
) V,, = (1.5 A)(24 Q) 3
AV,s 36V
L=15A V,, =36V I, - —09A

Example 4: R, =120 Q, R, =60 Q, Ry =40 Q, and AV =110 V

a.) schematic diagram in parallel b) R,

AV*J%F{ R, IZI R, 1{ Ry

20 Q

d.) V's ="? for each resistor

AV =IR
“ Resistors in parallel have the same voltage

g I= AV 110V and the same voltage as their equivalent so:

R, 209 [AV, = AV, =AV;=AV =110 V
e.) I's =7 for each resistor
A% 1oy oAV 110V oAV 110V
R 120Q TR, 60Q TR, T40Q
1,=09167 Al [ L=1833A]

Example 5:

+
AV=120V

e
R,=36Q

+
- R345 -

Ry =R +Ry+Rs, 5

Rys =Ry +R; I
Ris=109+30 0 R34;_R73+R45 R, =20Q+36Q+24Q
R, 5=40Q 1 -
Rws:(i"'i) =24Q
60Q 40Q
Example 5:
AV=120V
) . d
b)I'sand V's =2 Ry=360Q ° 4

alternatively (Current Divider) :

L=15A
$ I,=1, Ris  _15a_ 200 =06A
Il Ry +R, 5 60 Q+40 Q
: fromt® L=1,— R _js5a 802 =09A
¢ TR 4R, T 60Q+40Q



R=20Q R,;=10Q R=20Q R,;=10Q
Example 5: Example 5:
L=15A i‘/‘=23:]/
Rs=30Q V=
= pa I,=06A = p §
AV=120V ~ v 2 AV=120V AV, =36 V
I;=09A AV, =9V
‘ AV5=27V
b)I'sand Vis=? 4, a0 ¢ f R=360 ° !
Resistor Current Voltage (AV = IR) d) Vo =7and vy, =7
R =20Q L=15A AV, =30V Vee =Va=Ve Vi =Vr =V
R, =36Q Li=15A AV, =54V Using point e as a reference (V, = 0) Using point b as a reference (V,, = 0)
= I,=06A AV;=36V
Ry =60 2= 06 ’ V,=V,~AV, =0-54V =-54 V V,=V,—AVy =0-36V =-36 V
R,=10Q I;=09A AV, =9V 2 3
Ry=30Q I,=09A AVs=27V V, =V, +AV =-54 V4120 V =66 V V,=V,=-36V
c.) Meter readings? Ve =Va=Ve=066V-0 V=V, =V, =-36 V-0
Ammeter reads current [, = 0.6 A
Voltmeter reads voltage AVs =27 V
Example 6: R=20Q o R=450
+\/ - +\/ - I, =9
Example 6: L=3A L=12A .
i . ! ’ @ junction a :
Find the current 7,, the resistance Rs, and the voltage AV. I oL+l
3 . e + 1 =1+ 13
AV 2 | S R=s50Q $Rs L=l -1,
R =200 R,=45Q =3 A-
¢ a Loop 1 Loop 2 L=3A-12A
L=3A L=12A -\
R,=30Q b
avEL L R=50Q < &, Rs=? AV =2
% around Loop 2 around Loop 1
—AV, - AV5 +AV; =0 AV AV, = AV; - AV, =0
—I3Ry - I3Rs + [,R; = 0 AV = AV, +AV; + AV,
R,=30Q b -I3R, + LRy

AV =1R +L,R;+1R,
. (12 A4 Q)+(1 3 AY509) AV =(3 A)(20 Q)+(1.8 A)(50 Q)+(3 A)(30 Q)

12A AV =240 V
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R,=10Q

Example 7 :
R,=50Q
a)R,, =?
Example 7:
For the circuit shown above: .
a.) Find the equivalent resistance. AV+ —
b.) The current and voltage for each resistor. -
c.) The power dissipated in the circuit. R, b
d.) The voltages V,_, and V. -1
Ryy =R+ Ry Rysy= (L+ L)
Ryy =10 Q+50 Q Ry Rsy
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-1
Ry, =60 Q m=( 1 1 ) 50

P
20 60 Q



Example 7 :

& Var=TiRy 34
I - 90V
"o V, =(3.0A)15 Q)
I,=30A Vap =45V
Example 7: f2loe Resistor
R =15Q
k=302 R, =20Q
Ry=10Q
R, =60 Q
b d
R, =150
c)P="?
P=AVI, =(90 V)(3.0 A)
P=270 W
d)V,=?andV, =?
Vi =Va=Va

Using point d as a reference (V,, =0)
V,=V,=0
V, =V, +AV, =0+45V =45V
V=V, ~V,=45V-0

Voe =Vp -

V. =-3715V

Ry4 =60 Q

I, = =——=225A
R, 20Q
AV.
[y=—2% BV o754
TRy, 60
Current Voltage
I,=30A AV,=45V
I,=225A AV,=45V
I;=075A AV;=75V
I;=075A AV,=375V
Ve =Vp=Ve

Using point ¢ as a reference (V, = 0)
V,=V.~AV,=0-375V =-375V
V,=V, =-375V

V,=-375V

Example 7 :

b.)I'sand V's=7? alternatively (Current Divider) :

R
L=I,—>%— -30A 09 5554
Ry +R;, 20 Q+60 Q
I=1 B _30a- 209  _g35a
R, +Ry, 20 Q+60 Q
Resistor Current Voltage (AV = IR)
R=15Q I=30A AV, =45V
R,=20Q I,=225A AV, =45V
R=10Q L=075A  AV;=75V
R, =60Q L=075A  AV,=375V



