
Electricity and Circuits 1

Example 1
A 50 m long copper wire (! = 1.72 x 10-8 "·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.

! 

Example 1:

  

! 

l = 50 m,  D = 1.0 mm,  "V = 6 V,  and # = 1.72$10%8  &'m

! 

a.) R = ?

  

! 

R =
"l

A   

! 

=
"l

#r 2

! 

=
1.72"10#8  $ %m( ) 50 m( )

& 0.5"10#3  m( )
2

! 

R = 1.1 "

! 

b.) I = ?

! 

"V = IR

! 

I =
"V
R

! 

=
6 V

1.1 "

! 

I = 5.45 A
! 

I

+#

! 

R

+#
!V
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Example 2:
A 24 " 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?

! 

Example 2 :

! 

R = 24 " and #V = 6.0 V

! 

a.) I = ?

! 

b.) P = ?

! 

c.) t = 1 h,  E = ?

! 

I =
"V
R

! 

=
6.0 V
24 "

! 

I = 0.25 A
! 

R
+

#

! 

"V

! 

I
+

#

! 

"V = IR

! 

P = I"V

! 

= 0.25 A( ) 6.0 V( )

! 

P = 1.5 W

! 

P = I2R

! 

= 0.25 A( )2 24 "( )

! 

= 1.5 W

! 

P =
"V 2

R

! 

=
6.0 V( )2

24 "

! 

= 1.5 W

! 

E = Pt

! 

= 1.5 W( ) 3600 s( )

! 

E = 5400 J

Electricity and Circuits 5

Example 3:
A 120 ",  a 60 ", and a 40 " 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?

! 

Example 3 :

! 

a.) schematic diagram in series

! 

b.) Req = ?

! 

c.) I = ?

! 

Req = R1 + R2 + R3

! 

I =
"V
Req

! 

=
110 V
220 "

! 

I = 0.50 A
! 

"V = IReq

! 

Req = 120 "+ 60 "+ 40 "

! 

Req = 220 "

! 

d.) I's = ? for each resistor

! 

Resistors in series have the same current
and the same current as their equivalent so :

! 

I1 = I2 = I3 = I = 0.50 A

! 

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

! 

"V1 = I1R1

! 

"V1 = 0.5 A( ) 120 #( )

! 

"V1 = 60 V
! 

"V2 = I2R2

! 

"V2 = 0.5 A( ) 60 #( )

! 

"V2 = 30 V
! 

"V3 = I3R3

! 

"V3 = 0.5 A( ) 40 #( )

! 

"V3 = 20 V

! 

R1 = 120 ",  R2 = 60 ",  R3 = 40 ",  and #V = 110 V

! 

R2

! 

"V

! 

R3

! 

R1

+
#

! 

Req

! 

"V

! 

I+
#
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Example 4:
A 120 ",  a 60 ", and a 40 " 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?

! 

Example 4 :

! 

a.) schematic diagram in parallel

! 

b.) Req = ?

! 

c.) I = ?

! 

Req =
1
R1

+
1
R2

+
1
R3

" 

# 
$ 

% 

& 
' 

(1

! 

I =
"V
Req

! 

=
110 V
20 "

! 

I = 5.5 A
! 

"V = IReq

! 

d.) V's = ? for each resistor

! 

Resistors in parallel have the same voltage
and the same voltage as their equivalent so :

! 

"V1 = "V2 = "V3 = "V = 110 V

! 

e.) I's = ? for each resistor

! 

I1 =
"V1
R1

! 

=
110 V
120 "

! 

I1 = 0.9167 A

! 

Req =
1

120 "
+

1
60 "

+
1

40 "
# 
$ 
% 

& 
' 
( 
)1

! 

Req = 20 "

! 

I2 =
"V2
R2

! 

=
110 V
60 "

! 

I2 = 1.833 A

! 

I3 =
"V3
R3

! 

=
110 V
40 "

! 

I3 = 2.75 A

! 

R1 = 120 ",  R2 = 60 ",  R3 = 40 ",  and #V = 110 V

! 

R2

! 

"V

! 

R3

! 

R1

! 

I

! 

I1

! 

I2

! 

I3
+

#

! 

Req

! 

"V

! 

I+

#
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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 Vae and Vfb.

R3 = 60 "
R5 = 30 "

!V = 120 V

R4 = 10 "
b

e

c

f
R2 = 36 "

A

R1 = 20 "

d

a

V+

#

! 

a.) Req = ?

! 

R4,5 = R4 + R5

! 

R4,5 = 10 " + 30 "

! 

R4,5 = 40 "

! 

R3,4,5 =
1
R3

+
1
R4,5

" 

# 
$ 

% 

& 
' 

(1

! 

R3,4,5 =
1

60 "
+

1
40 "

# 
$ 
% 

& 
' 
( 
)1

= 24 "
! 

Req = 20 " + 36 " + 24 "

! 

Req = 80 "

! 

Example 5 :

! 

I1

! 

I3

! 

I2
R3 = 60 "

R5 = 30 "

R4 = 10 "
b

e

c

f
R2 = 36 "

R1 = 20 "

d

a

!V = 120 V
+

#

! 

R1

! 

R2
! 

R3

! 

R4,5
! 

b

! 

e

+
#

! 

R1

! 

R3,4,5
! 

b

! 

e

! 

R2

+
#

! 

Req = R1 + R2 + R3,4,5! 

Req
+

#

! 

b.) I ' s and V' s = ?

! 

I1 =
"V
Req

! 

I1 =
120 V
80 "

! 

I1 = 1.5 A ! 

Vbe = I1R3,4,5

! 

Vbe = 1.5 A( ) 24 "( )

! 

Vbe = 36 V
! 

"V3 = "V4,5 =Vbe = 36 V

! 

I2 =
"V3
R3

! 

=
36 V
60 "

! 

= 0.6 A

! 

I3 =
"V4,5
R4,5

! 

=
36 V
40 "

! 

= 0.9 A

! 

Example 5 :

! 

I1

! 

I3

! 

I2
R3 = 60 "

R5 = 30 "

R4 = 10 "
b

e

c

f
R2 = 36 "

R1 = 20 "

d

a

!V = 120 V
+

#

! 

Req = 80 "

! 

"V

! 

I1+

#

! 

R1

! 

R2! 

R3,4,5 = 24 "

! 

b

! 

e

! 

I1

! 

"V +

#

! 

R1

! 

R2
! 

R3

! 

R4,5 = 40 "
! 

b

! 

e

! 

I2

! 

I3

! 

"V
+

#
! 

b.) I ' s and V' s = ?

! 

I2

! 

I3

! 

= 0.6 A
! 

alternatively (Current Divider) :

! 

I2 = I1
R4,5

R3 + R4,5

! 

I3 = I1
R3

R3 + R4,5
! 

= 1.5 A 40 "
60 " + 40 "

! 

= 1.5 A 60 "
60 " + 40 "

! 

R3
! 

b

! 

e
! 

I1 = 1.5 A

! 

R4,5 = 40 "

! 

= 0.9 A

! 

I1

! 

I3

! 

I2
R3 = 60 "

R5 = 30 "

R4 = 10 "
b

e

c

f
R2 = 36 "

R1 = 20 "

d

a

!V = 120 V
+

#
! 

Example 5 :



! 

b.) I ' s and V' s = ?

! 

"V1 = 30 V

! 

I1 =  1.5 A

! 

R1 = 20 "

! 

R2 = 36 "

! 

I1 =  1.5 A

! 

"V2 = 54 V

! 

"V3 = 36 V

! 

"V4 = 9 V

! 

R3 = 60 "

! 

I2 =  0.6 A

! 

R4 = 10 "

! 

I3 =  0.9 A

! 

R5 = 30 "

! 

I3 =  0.9 A

! 

"V5 = 27 V

! 

c.) Meter readings?

! 

Ammeter reads current I2 = 0.6 A

! 

Voltmeter reads voltage "V5 = 27 V

Resistor Current Voltage

! 

"V = IR( )

! 

Example 5 :

R3 = 60 "

R4 = 10 "
b

e

c

f
R2 = 36 "

R1 = 20 "

d

a

! 

I1

! 

I3

! 

I2

A

V
R5 = 30 "

!V = 120 V

! 

I1 =  1.5 A

! 

I2 =  0.6 A

! 

I3 =  0.9 A

+

#

! 

d.) Vae = ? and Vfb = ?

! 

Vae = Va "Ve

! 

Using point e as a reference Ve = 0( )

! 

= "54 V

! 

Vd =Ve " #V2

! 

= 66 V

! 

Va =Vd +"V

! 

Vae = Va "Ve = 66 V" 0

! 

Vae = 66 V

! 

Vfb =Vf "Vb

! 

Using point b as a reference Vb = 0( )

! 

Ve =Vb " #V3

! 

Vf =Ve

! 

Vfb =Vf "Vb = "36 V" 0

! 

Vfb = "36 V
! 

= "36 V

! 

= "36 V

! 

= 0" 36 V

! 

= 0" 54 V

! 

= "54 V +120 V

! 

Example 5 :

R3 = 60 "

R4 = 10 "
b

e

c

f
R2 = 36 "

R1 = 20 "

d

a

! 

I1

! 

I2 R5 = 30 "

! 

I3
+

#

+#

+ # + #

+

#

! 

"V1 = 30 V

! 

"V2 = 54 V

! 

"V3 = 36 V

! 

"V4 = 9 V

! 

"V5 = 27 V

!V = 120 V
+

#
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Example 6:
Find the current I2, the resistance R5, and the voltage !V.

R3 = 50 "

R4 = 45 "

!V

R1 = 20 "
a

bR2 = 30 "

R5

I1 = 3 A I3 = 1.2 A

I2+

#

! 

Example 6 :

! 

I2 = ?

! 

@ junction a :

! 

I1 = I2 + I3

! 

I2 = I1 " I3

! 

I2 = 3 A"1.2 A

! 

I2 = 1.8 A

! 

R5 = ?

! 

around Loop 2

! 

"#V4 " #V5 +#V3 = 0

! 

"I3R4 " I3R5 + I2R3 = 0

! 

R5 =
"I3R4 + I2R3

I3

! 

R5 =
" 1.2 A( ) 45 #( ) + 1.8 A( ) 50 #( )

1.2 A

! 

R5 = 30 "

! 

"V = ?

! 

around Loop 1

! 

"V # "V1 # "V3 # "V2 = 0

! 

"V = "V1 +"V3 +"V2

! 

"V = I1R1 + I2R3 + I1R2

! 

"V = 3 A( ) 20 #( ) + 1.8 A( ) 50 #( ) + 3 A( ) 30 #( )

! 

"V = 240 V

R2 = 30 "

R3 = 50 "

R4 = 45 "

!V

R1 = 20 "
a

b

R5

I1 = 3 A I3 = 1.2 A

I2

! 

Loop 1

! 

Loop 2

+#

+ # + #

+

#

+

#
+

#
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+

-

R2 = 20 " R4 = 50 "

R3 = 10 "
a

b

c

d
R1 = 15"

!V = 90 V

Example 7:
For the circuit shown above:
a.) Find the equivalent resistance.
b.) The current and voltage for each resistor.
c.) The power dissipated in the circuit.
d.) The voltages Vad and Vbc.

! 

Example 7 :

! 

R3,4 = R3 + R4

! 

R3,4 = 10 "+ 50 "

! 

R3,4 = 60 "

! 

R2,3,4 =
1
R2

+
1
R3,4

" 

# 
$ 

% 

& 
' 

(1

! 

R2,3,4 =
1

20 "
+

1
60 "

# 
$ 
% 

& 
' 
( 
)1

= 15 "
! 

Req = R1 + R2,3,4

! 

Req = 15 "+15 "

! 

Req = 30 "

! 

a.) Req = ?

! 

I1

! 

I2
+

-
R2 = 20 " R4 = 50 "

R3 = 10 "
a

b

c

d
R1 = 15"

!V = 90 V

! 

I3

! 

R1

+

#

! 

R2

! 

R3,4
! 

a

! 

b

! 

"V

! 

R2,3,4
! 

a

! 

b

+

#

! 

R1
! 

"V

! 

Req
+

#

! 

"V



! 

Example 7 :

! 

I1

! 

I3

! 

I2
+

-
R2 = 20 " R4 = 50 "

R3 = 10 "
a

b

c

d
R1 = 15"

!V = 90 V

! 

b.) I ' s and V' s = ?

! 

Req = 30 "
+

#

! 

"V

! 

I1

! 

I1 =
"V
Req

! 

I1 =
90 V
30 "

! 

I1 = 3.0 A

! 

R2,3,4 =15 "
! 

a

! 

b

+

#

! 

R1
! 

"V

! 

I1

! 

Vab = I1R2,3,4

! 

Vab = 3.0 A( ) 15 "( )

! 

Vab = 45 V

! 

R1

+

#

! 

R2

! 

R3,4 = 60 "

! 

a

! 

b

! 

"V

! 

I2

! 

I3

! 

"V2 = "V3,4 =Vab = 45 V

! 

I2 =
"V2
R2

! 

=
45 V
20 "

! 

= 2.25 A

! 

I3 =
"V3,4
R3,4

! 

=
45 V
60 "

! 

= 0.75 A

! 

Example 7 :

! 

b.) I ' s and V' s = ?

! 

alternatively (Current Divider) :

! 

= 0.75 A

! 

I3 = I1
R2

R2 + R3,4

! 

= 3.0 A 20 "
20 "+ 60 "

! 

I1

! 

I3

! 

I2
+

-
R2 = 20 " R4 = 50 "

R3 = 10 "
a

b

c

d
R1 = 15"

!V = 90 V

! 

I2

! 

I3

! 

R1

+

#

! 

R2

! 

R3,4 = 60 "

! 

a

! 

b

! 

"V
! 

I1 = 3.0 A

! 

I2 = I1
R3,4

R2 + R3,4

! 

= 3.0 A 60 "
20 "+ 60 "

! 

= 2.25 A

! 

I1 =  3.0 A

! 

R1 = 15 "

! 

"V1 = 45 V

! 

R2 = 20 "

! 

I2 =  2.25 A

! 

"V2 = 45 V

! 

"V3 = 7.5 V

! 

R3 = 10 "

! 

I3 =  0.75 A

! 

R4 = 60 "

! 

I3 =  0.75 A

! 

"V4 = 37.5 V

Resistor Current Voltage

! 

"V = IR( )

! 

Example 7 :

! 

c.) P = ?

Resistor Current Voltage

! 

I1 =  3.0 A

! 

R1 = 15 "

! 

"V1 = 45 V

! 

R2 = 20 "

! 

R3 = 10 "

! 

I2 =  2.25 A

! 

I3 =  0.75 A

! 

"V2 = 45 V

! 

"V3 = 7.5 V

! 

R4 = 60 "

! 

I3 =  0.75 A

! 

"V4 = 37.5 V

! 

P = "VI1

! 

= 90 V( ) 3.0 A( )

! 

P = 270 W

! 

d.) Vad = ? and Vbc = ?

! 

Vad =Va "Vd

! 

Using point d as a reference Vd = 0( )

! 

Vb =Vd = 0

! 

Va =Vb +"V2

! 

Vad =Va "Vd = 45 V" 0

! 

Vad = 45 V

! 

I1

! 

I3

! 

I2
+

-
R2 = 20 " R4 = 50 "

R3 = 10 "
a

b

c

d
R1 = 15"

!V = 90 V
+

#

+#

+ #

+

#

! 

= 0 + 45 V

! 

= 45 V
! 

Vbc =Vb "Vc

! 

Using point c as a reference Vc = 0( )

! 

Vd =Vc " #V4

! 

Vb =Vd

! 

Vbc =Vb "Vc = "37.5 V

! 

Vbc = "37.5 V
! 

= 0" 37.5 V

! 

= "37.5 V

! 

= "37.5 V


