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L = 12.0cm

λ = cx , where

c = 28.9pC/m2

d = 3.00cm

V = 0 at infinity

We want to find V (P1)
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For problems involving potential, the first thing to do is to
figure out which method of calculating it will be easier.

V =
1

4πε0

∫
dq

r

V = −
∫ f

i

~E · ~ds
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tP1

d x dx

dq

L

dq = λdx

dq = cxdx
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dV = 1
4πε0

dq
r

= 1
4πε0

cxdx
x+d

V =
∫
dV

=
∫ L

0
1

4πε0

cx
x+d dx

= c
4πε0

∫ L
0

x
x+d dx

Terry Sturtevant PC212 Tutorial Problem Wilfrid Laurier University



Chapter 24 - Problem 33, 9th edition
Definition
Before Math
Calculations

Calculations

dV = 1
4πε0

dq
r

= 1
4πε0

cxdx
x+d

V =
∫
dV

=
∫ L

0
1

4πε0

cx
x+d dx

= c
4πε0

∫ L
0

x
x+d dx

Terry Sturtevant PC212 Tutorial Problem Wilfrid Laurier University



Chapter 24 - Problem 33, 9th edition
Definition
Before Math
Calculations

Calculations

dV = 1
4πε0

dq
r

= 1
4πε0

cxdx
x+d

V =
∫
dV

=
∫ L

0
1

4πε0

cx
x+d dx

= c
4πε0

∫ L
0

x
x+d dx

Terry Sturtevant PC212 Tutorial Problem Wilfrid Laurier University



Chapter 24 - Problem 33, 9th edition
Definition
Before Math
Calculations

Calculations

dV = 1
4πε0

dq
r

= 1
4πε0

cxdx
x+d

V =
∫
dV

=
∫ L

0
1

4πε0

cx
x+d dx

= c
4πε0

∫ L
0

x
x+d dx

Terry Sturtevant PC212 Tutorial Problem Wilfrid Laurier University



Chapter 24 - Problem 33, 9th edition
Definition
Before Math
Calculations

Calculations

dV = 1
4πε0

dq
r

= 1
4πε0

cxdx
x+d

V =
∫
dV

=
∫ L

0
1

4πε0

cx
x+d dx

= c
4πε0

∫ L
0

x
x+d dx

Terry Sturtevant PC212 Tutorial Problem Wilfrid Laurier University



Chapter 24 - Problem 33, 9th edition
Definition
Before Math
Calculations

Calculations

dV = 1
4πε0

dq
r

= 1
4πε0

cxdx
x+d

V =
∫
dV

=
∫ L

0
1

4πε0

cx
x+d dx

= c
4πε0

∫ L
0

x
x+d dx

Terry Sturtevant PC212 Tutorial Problem Wilfrid Laurier University



Chapter 24 - Problem 33, 9th edition
Definition
Before Math
Calculations

V = c
4πε0

∫ L
0

x
x+d dx

= c
4πε0

∫ L
0
x+d
x+d −

d
x+d dx

= c
4πε0

∫ L
01− d

x+d dx

= c
4πε0

[∫ L
01dx −

∫ L
0

d
x+d dx

]
= c

4πε0
[x − d ln (x + d)]L0

= c
4πε0

[(L− d ln (L + d))− (0− d ln (0 + d))]

= c
4πε0

[L− d ln (L + d) + d ln d ]

= c
4πε0

[
L− d ln

(
L+d
d

)]
= c

4πε0

[
L− d ln

(
1 + L

d

)]
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V = c
4πε0

[
L− d ln

(
1 + L

d

)]

= 28.9pC/m2

4πε0

[
12.0cm − 3.00cm ln

(
1 + 12.0cm

3.00cm

)]
≈ 28.9x10−12

4π8.85x10−12

[
12x10−2 − 3x10−2 ln (1 + 4)

]
≈ 0.2598x10−2 [12− 3(1.609)]

≈ 0.2598x10−2 [7.17] = 1.86x10−2V = 18.6mV
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