
  

Constants: c = 2.9979! 108 m
s

 k = 8.99! 109  
N m2

C2
 ! o = 8.85 " 10#12  C2

N m2
    

! 

k =
1

4" #o

 

  e= 1.60! 10" 19  C µo = 4! " 10#7 T$m
A

 

! 

h = 6.63 " 10#34 J$s  
  

! 

 =
h

2"
     

  

! 

1eV =1.60" 10-19J 

€ 

me = 9.11×10−31kg 

! 

mp =1.67 " 10#27kg 

 

Spheres: V =
4
3

! r 3  A = 4! r 2 Cylinders: V = ! r 2h A = 2! r 2 + 2! rh  

Circles: A = ! r 2  C = 2! r  

Quadratic Equation: an equation of form   ax2 + bx+ c = 0   has solutions   x =
! b ± b2 ! 4ac

2a
 

 
Binomial Expansion: for !  << 1 the following approximation holds   1+ !( )n

" 1+ n!  

 

Electric Force and Electric Field:
  

! 
F =

kq1q2

r 2 ö r  
  

! 
E !

! 
F 
qo

 
  
! V = VB " VA #

! U
qo

= "
! 
E $d

! 
s 

A

B

%  

Electromagnetic Radiation:    

 wave equations   

! 

" 2E
" x2 = µo#o

" 2E
" t2     

! 

" 2B
" x2 = µo#o

" 2B
" t2    so     

! 

! 
E = Emaxcoskx" # t( ) ö j      

! 

! 
B = Bmaxcoskx " # t( ) ö k  

 where   

! 

v 2 =
1

µo" o
= c 2   and   

! 

c = f"    

! 

" = 2#f    

! 

k =
2"
#

   and   

! 

Bmax =
Emax

c
 

 energy density  

! 

uE = uB =
1
2

"oE
2 =

B2

2µo

  so  

€ 

u = uE + uB = εoE
2 =

B2

µo

  and  

! 

uav = "o E2( )av
=

1
2

"oEmax
2 =

Bmax
2

2µo

 

 intensity   
  

! 

I = S=
"
A

=
1
µo

! 
E #

! 
B  where 

! 

" =power   

! 

Iav = Sav =
Emax

2

2µoc
=

cBmax
2

2µo

= cuav   

 momentum   

€ 

p =
U
c

 (complete absorption)       pressure   

! 

P =
F
A

=
1
A

" p
" t

=
1

cA
" U
" t

=
#
cA

=
S
c

 

 

Optics:    Law of Reflection   

! 

" R =" I      SnellÕs Law   

! 

n1 sin" 1 = n2 sin" 2   where   

! 

n =
c
v

  

  

critical angle               lens/mirror equation    magnification  

 

 

 magnifier                   telescope    microscope  

 

 normal eye:  NP = 25 cm FP = infinity 

 

 
 
 

! 

1
f

=
1
p

+
1
q

! 

" c = sin#1 n1

n2

$ 

% 
& 

' 

( 
) 

€ 

M = −
q
p

! 

NP
f

" M "
NP
f

+1

! 

M =
fo

fe

! 

M = "
NP#l
fe fo

! 

E||capacitor =
"
#o



 
 
 

Trigonometric Identities 

 

 

 

 

 

 
 
 

Relativity: L = Lp 1!
v2

c2
 ! t =

! tp

1"
v2

c2

  p =
mu

1 !
u2

c2

 

Lorentz Transformations: S to SÕ   SÕ to S 

 coordinates:  x' = ! (x " vt)   x = ! (x' +vt' )   where ! =
1

1"
v2

c2

 

     y' = y  & z' = z  y = y'  & z= z'   

     t' = ! t "
v
c2 x

# 
$ 

% 
&  t = ! t' +

v
c2 x'

" 
# 

$ 
%  

 velocities:   ux
' =

ux ! v

1!
uxv
c2

  ux =
ux

' + v

1+
ux

' v
c2

 

     uy
' =

uy

! 1"
uxv
c2

# 
$ 

% 
& 

 uy =
uy

'

γ 1+
ux

' v
c2

 

 
  

 

 

     uz
' =

uz

! 1"
uxv
c2

# 
$ 

% 
& 

 uz =
uz

'

! 1+
ux

' v
c2

" 
# 
$ % 

& 

   

Energy: ! E = (! m)c2
 

! 

sin2 A =
1
2

1" cos2A( )( )

cos2 A =
1
2

1+ cos2A( )( )

  

! 

sin A ± B( ) = sinAcosB ± cosAsinB

cosA ± B( ) = cosAcosB  sinAsinB

sin 2A( ) = 2sinAcosA

cos2A( ) = cos2 A " sin2 A

sin2 A + cos2 A =1

1+ tan2 A = sec2 A

1+ cot2 A = csc2 A

! 

sinAsinB =
1
2

cos A" B( ) "
1
2

cos A+ B( )

cosAcosB =
1
2

cos A" B( ) +
1
2

cos A+ B( )


