
  
 
Electric Charges and Forces 
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The Electric Field 
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    Gauss’s Law 
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    The Electric Potential 
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 Potential and Field 
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    Current and Conductivity 

 

e

d

d

d

2

in out

wire

Electron current:
   rate of electron flow 
   
   

   

Conventional current:
   rate of charge flow
   
Current density:
   /
   

1   

wire

i
N i t
i nAv

ev E
m

I e
Q I t

J I A
J nev E

ne
m

I I
VE
L

τ

σ

τσ
ρ

=
= Δ

=

=

= =
= Δ

=
= =

= =

=

Δ
=

∑ ∑

i

wire  where V LI R
R A

ρΔ
= =

 

 



Fundamentals of Circuits 
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The Magnetic Field 
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Electromagnetic Induction 
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Electromagnetic Fields and Waves 
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Physical Constants 
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Useful Geometry 
 
Circle 
  Area = 2rπ  
  Circumference = 2 rπ  
 
Sphere 
  Surface area = 24 rπ  
  Volume = 34

3 rπ  
 
Cylinder 
  Lateral surface 
    area = 2 rLπ  
  Volume =  2r Lπ

 
 
PH2100 in Brief  
 

( )
( )

( )

net

A on B B on A

spring

21
f i i 2

21
f i i 2

f i

f i

2 2
f i f i

2
f i

Constant Acceleration :

    +     

   

   +                        
   

   2

   

i
i

x x

y y

x x x

y y y

x x x

y

F F ma

F F
F k s

x x v t a t

y y v t a t

v v a t
v v a t

v v a x x

v v

= =

= −

= − Δ

= + Δ Δ

= + Δ + Δ

= Δ

= + Δ

= + −

=

∑

( )2
f i

f i
2

2

21
2

mech

f f i i

2

Uniform Circular Motion :
2 2  rad      

   

   

Energy Conservation
   
   
   

   cos

y y

r

a y y

rv
T T

t

va r
r

K mv
E K U
K U K U

P F v Fv

π πω

θ θ ω

ω

θ

+ −

= =

= + Δ

= =

=

= +

+ = +

= ⋅ =

 


