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1. Electrostatic Force 

–

•

•

• 𝑚𝑝: = 𝑚𝑛 = 1.7 × 10;27 𝑘𝑔

•

• 𝑚𝑒 = 9.1 × 10;31 𝑘𝑔

•

• , 𝑒; = 𝑝: = 1.6 × 10;19 𝐶. 
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1. Electrostatic Force 

–

•

• n1
n2

n2
• n1

n1n2

|Fe| ∝
n1n1
r2
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1. Electrostatic Force 

–

•

 q1 = N(1)e − N(1)p e

 q2 = N(2)e − N(2)p e

• Ne Np

•

𝐅 𝐞 = k
|q1||q2|

r2

•
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1. Electrostatic Force 

–
•

𝐅𝐞 = k
q1q2
r2

𝐧 

• 𝐧 
• k 8.987×109 N. m2/C2 

k =
1

4πϵ0

• ϵ0 8.85×10;12 C2 N. m2
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1. Electrostatic Force 

–

•

×𝟏𝟎;𝟏𝟏

Fe = k
e ;e

r2
= 8.99 × 109 N.

m2

C2
1.6×10−19 C

2

(5.3×10−11 m)2
= 8.2 × 10;8 N

 Fg = G
memp

r2
= 6.679 × 10;11 N.

m2

kg2
(9.11×10−31kg)(1.67×10−27kg)

(5.3×10−11 m)2
= 3.6 × 10;47 N

𝐹𝑒
𝐹𝑔

= 2 × 1039
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1. Electrostatic Force 

–

•

𝐅 𝟏 NET = 𝐅 𝟐𝟏 + 𝐅 𝟑𝟏

𝐅 𝟏 = k
q1q2

r21
2 𝐧 𝟐𝟏 +

q1q3

r31
2 𝐧 𝟑𝟏
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1. Electrostatic Force 

–

q1 = q3 = 5μC q2 = −2μC
a = 0.1 m

q3
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2. Electric Field and Electric Field Lines 

–

• 𝐸
(𝑞0) 

𝐄 =
𝐅𝐞
q0

= k
Q

r2
𝐧 

•

𝐄 = k
q1

r1
2 𝐧𝟏 +

q2

r2
2 𝐧 𝟐 +

q3

r3
2 𝐧 𝟑 +⋯+

qn

rn
2 𝐧 𝐧

ELECTROMAGNETIC FIELDS By Ahmed 
W. 



Electromagnetics 2/26/2018 

By Ahmed Wael 8 

2. Electric Field and Electric Field Lines 
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2. Electric Field and Electric Field Lines 
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2. Electric Field and Electric Field Lines 

–

• q1 q2 𝐱
a b

P 0, y
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3. E-Field of Continuous Charge Distribution 

–

•

 Q
ρ

ρ =
Q

V
       

C

m3

 Q
ς

ς =
Q

S
        

C

m2

 Q l
λ

λ =
Q

l
        

C

m 
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3. E-Field of Continuous Charge Distribution 

–

• (dq)

d𝐄 = k
dq

rQP
2  𝐧 𝐐𝐏

•

𝐄 = k 
dq

rQP
2  𝐧 𝐐𝐏

 

x
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3. E-Field of Continuous Charge Distribution 
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𝑃 

+𝑄 
𝑟𝑄𝑃 

Point Charge 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 𝐿 

𝑃 
+𝑄 

𝑟𝑄𝑃 𝑑𝑙 
𝑑𝑞 =  𝜆 𝑑𝑙 

𝑞 =   𝜆 𝑑𝑙

 

𝐿

 

Line of Charge 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ + 
+ + 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 

𝑆 𝑑𝑆 

𝑃 

𝑟𝑄𝑃 
+𝑄 

𝑑𝑞 =  𝜎 𝑑𝑆 

𝑞 =   𝜎 𝑑𝑆

 

𝑆

  

Surface of Charge 

𝑑𝑞 =  𝜌 𝑑𝑣 

𝑞 =   𝜌 𝑑𝑣

 

𝑣

 

Volume of Charge 

3. E-Field of Continuous Charge Distribution 

–

dE = dE1 + dE2 

dEr =  
λ0dz

4πε0(z
2 + r2)

cos θ 

dEr = 
λ0 r dz

4πε0(z
2 + r2)3/2

 

Er =   
:∞

;∞

λ0 r dz

4πε0(z
2 + r2)3/2

 

Er = 
λ0 r

4πε0
 

z

r2(z2 + r2)1/2
 |;∞
:∞ 

Er = 
λ0 

2πε0 r
=

λ0 

2πε0 r
𝐧  
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3. E-Field of Continuous Charge Distribution 

–

dEy = 
ςS dx

2πε0(x
2 + y2)1/2

cos θ =  
ςS y dx

2πε0(x
2 + y2) 

Ey = 
ς0 y

2πε0
  

dx

x2 + y2

:∞

;∞

= 
ςS y

2πε0y

1

y
 tan;1

x

y
 |;∞
:∞

Ey =  

ςS
2ε0

,         y > 0

−
ςS
2ε0

,      y < 0

𝐄 =
ςS
2ϵ0

𝐧 
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