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Constants  Prefixes Used with SI Units  Particles 
Acceleration Due to Gravity Near Earth|𝑎⃑𝑔| = 9.81 𝑚/𝑠2 

Gravitational Constant … 𝐺 = 6.67 × 10−11𝑁 ∙ 𝑚2/𝑘𝑔2 

Radius of Earth ……………………..   𝑟𝐸 = 6.37 × 106 𝑚 

Mass of Earth………………….……     𝑀𝐸 = 5.97 × 1024 𝑘𝑔 

Elementary charge…………….…     𝑒 = 1.60 × 10−19𝐶 

Coulomb’s Law Constant   𝑘 =
1

4𝜋𝜀0
= 8.99 × 109𝑁 ∙ 𝑚2/𝐶2 

Electron Volt……………………         1 𝑒𝑉 = 1.60 × 10−19𝐽 

Atomic Mass Unit……………..         𝑢 = 1.66 × 10−27 𝑘𝑔 

Permittivity of free space ….           𝜀0 = 8.85 × 10−12 𝐶2

N∙m2 

Permeability of free space ….          𝜇0 = 4𝜋 ∙ 10−7 N

A2 𝑜𝑟
Wb

A∙m
 

Avogadro’s Number.……….. 𝑁𝐴 = 6.022 × 1023 𝑎𝑡𝑜𝑚𝑠/𝑚𝑜𝑙 

 
Prefix Symbol 

Exponential 
Value 

 

 Charge Mass 
atto 𝑎 10−18 
femto 𝑓 10−15 
pico 𝑝 10−12 

Alpha 
Particle 

+2𝑒 6.65 × 10−27 𝑘𝑔 nano 𝑛 10−9 
micro 𝜇 10−6 
milli 𝑚 10−3 

Electron −1𝑒 9.11 × 10−31 𝑘𝑔 centi 𝑐 10−2 
deci 𝑑 10−1 
deka 𝑑𝑎 101 

Proton +1𝑒 1.67 × 10−27 𝑘𝑔 hecto ℎ 102 
kilo 𝑘 103 
mega 𝑀 106 

Neutron 0 1.67 × 10−27 𝑘𝑔 
giga 𝐺 109 
tera 𝑇 1012 

 
 
Kinematics & Dynamics  Momentum & Energy  Useful Equations 

𝑥 = 𝑥𝑜 + 𝑣𝑜𝑡 +
1

2
𝑎𝑡2 

 
𝑣 = 𝑣0 + 𝑎𝑡 

 
𝑣2 = 𝑣𝑜

2 + 2𝑎(𝑥 − 𝑥𝑜) 
 

𝐹⃑ = 𝑚𝑎⃑ 
 

𝐹⃑ =
𝐺𝑚1𝑚2

𝑟12
2 𝑟̂12 

 𝑝⃗ = 𝑚𝑣⃗ 
 

𝐾1 + 𝑈1 + 𝑊𝑛𝑐 = 𝐾2 + 𝑈2 

𝐹⃑𝛥𝑡 = 𝑚𝛥𝑣⃑ 

𝑊 = 𝐹⃑ ∙ 𝑑 

𝑃 =
𝑊

𝑡
= 𝐹⃗  ∙ 𝑣⃗ 

 
𝑥 =

−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 
𝑑(𝑡𝑛)

𝑑𝑡
= 𝑛𝑡𝑛−1  

𝑑

𝑑𝑡
sin(𝜔𝑡) = 𝜔cos(𝜔𝑡) 

 
𝑑

𝑑𝑡
cos(𝜔𝑡) = −𝜔sin(𝜔𝑡) 

 
ln(𝑒𝑎𝑏) = 𝑎𝑏 
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Electricity  Circuits  Magnetism 

𝐹⃗ = 𝑄𝐸⃗⃗ 

𝐸⃑⃗𝑝 =
𝑘𝑄

𝑟2
𝑟̂𝑝   

𝑈(𝑟) = 𝑘
𝑞𝑄

𝑟
 

𝑉 =
𝑈

𝑞
= − ∫ 𝐸⃗⃗ ∙ 𝑑𝑙

𝑃

𝑅

 

𝑉𝑝 =
𝑘𝑄

𝑟
 

𝐸⃗⃗ = − (
𝜕𝑉

𝜕𝑥
𝑖̂ +

𝜕𝑉

𝜕𝑦
𝑗̂ +

𝜕𝑉

𝜕𝑧
𝑘̂) 

 

 

 
𝐼 =

𝑑𝑄

𝑑𝑡
 

𝑉 = 𝐼𝑅 

𝑅𝑒𝑞 = 𝑅1 + 𝑅2 + 𝑅3 … 

𝑅𝑒𝑞 = (
1

𝑅1
+

1

𝑅2
+

1

𝑅3
… )

−1

 

𝑃 = 𝐼𝑉 = 𝐼2𝑅 =
𝑉2

𝑅
 

𝐶 =
𝑄

𝑉
 

𝐶𝑒𝑞 = (
1

𝐶1
+

1

𝐶2
+

1

𝐶3
… )

−1

 

𝐶𝑒𝑞 = 𝐶1 + 𝐶2 + 𝐶3 … 

𝑈𝐶 =
1

2
𝑉2𝐶 =

1

2

𝑄2

𝐶
=

1

2
𝑄𝑉 

𝜏 = 𝑅𝐶 

𝑋increasing(𝑡) = 𝑋 (1 − 𝑒
−𝑡
𝜏 ) 

𝑋decreasing(𝑡) = 𝑋𝑒
−𝑡
𝜏  

 

 𝐹⃗ = 𝑞𝑣⃗ × 𝐵⃗⃗ 

𝐹⃗ = 𝐼𝑙 × 𝐵⃗⃗ 

𝑟 =
𝑚𝑣

𝑞𝐵
 

𝜇⃗ = 𝑁𝐼𝐴𝑛̂ 

𝜏 = 𝜇⃗ × 𝐵⃗⃗ 

𝐵⃗⃗ =
𝜇0

4𝜋
∫

𝐼𝑑𝑙 × 𝑟̂

𝑟2

wire

 

𝐵wire =
𝜇0𝐼

2𝜋𝑅
 

𝐵coil =
𝜇0𝑁𝐼

2𝑅
 

𝐵solenoid = 𝜇0𝑛𝐼 

𝜙m = 𝐵⃗⃗ ∙ 𝐴 

𝜀 = −𝑁
𝜙

m

𝑑𝑡
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    r  E = 6 . 37 ×  10 6   m


    M  E = 5 . 97 ×  10 24   k g


  e = 1 . 60 ×  10  − 19 C


  k =  1  4 𝜋   𝜀 0 = 8 . 99 ×  10 9 N ∙   m 2 /   C 2


  1   e V = 1 . 60 ×  10  − 19 J


  u = 1 . 66 ×  10  − 27   k g


    𝜀 0 = 8 . 85 ×  10  − 12     C 2  N ∙  m 2


    𝜇 0 = 4 𝜋 ∙  10  − 7  N   A 2 o r  Wb  A ∙ m


    N  A = 6 . 022 ×  10 23   a t o m s / m o l


  a


   10  − 18


  f


   10  − 15


  p


   10  − 12


  + 2 e


  6 . 65 ×  10  − 27   k g


  n


   10  − 9


  𝜇


   10  − 6


  m


   10  − 3


  − 1 e


  9 . 11 ×  10  − 31   k g


  c


   10  − 2


  d


   10  − 1


  d a


   10 1


  + 1 e


  1 . 67 ×  10  − 27   k g


  h


   10 2


  k


   10 3


  M


   10 6


  1 . 67 ×  10  − 27   k g


  G


   10 9


  T


   10 12


  x =   x  o +   v  o t +  1 2 a   t 2


  v =   v 0 + a t


    v 2 =     v  o 2 + 2 a ( x −   x  o )


    F ⃑ = m   a ⃑


    F ⃑ =   G   m 1   m 2    r 12 2     r ^ 12


    p → = m   v →


    K 1 +   U 1 +   W  n c =   K 2 +   U 2


    F ⃑ 𝛥 t = m 𝛥   v ⃑


    F ⃑ 𝛥 t = m 𝛥   v ⃑


  W =   F ⃑   ∙   d ⃑


  W =   F ⃑   ∙   d ⃑


  P =   W  t =   F →   ∙   v →


  P =   W  t =   F →   ∙   v →


  x =   − b ±    b 2 − 4 a c  2 a


    d (   t  n )  d t = n   t  n − 1  


    d  d t  sin ⁡   ( 𝜔 t ) = 𝜔 cos ⁡ ( 𝜔 t )


    d  d t  sin ⁡   ( 𝜔 t ) = 𝜔 cos ⁡ ( 𝜔 t )


    d  d t  cos ⁡   ( 𝜔 t ) = − 𝜔 sin ⁡ ( 𝜔 t )


   ln ⁡  (   e  a b ) = a b


    F → = Q   E →


      E ⃑  p =   k Q    r 2     r ^  p    


      E ⃑  p =   k Q    r 2     r ^  p    


  U ( r ) = k   q Q  r


  U ( r ) = k   q Q  r


  V =   U  q = −   ∫  R  P    E → ∙ d   l →


  V =   U  q = −   ∫  R  P    E → ∙ d   l →


    V  p =   k Q  r


    V  p =   k Q  r


    E → = −  (   𝜕 V  𝜕 x   i ^ +   𝜕 V  𝜕 y   j ^ +   𝜕 V  𝜕 z   k ^ )


    E → = −  (   𝜕 V  𝜕 x   i ^ +   𝜕 V  𝜕 y   j ^ +   𝜕 V  𝜕 z   k ^ )


  I =   d Q  d t


  V = I R


  V = I R


    R  e q =   R 1 +   R 2 +   R 3 …


    R  e q =   R 1 +   R 2 +   R 3 …


    R  e q =    (  1    R 1 +  1    R 2 +  1    R 3 … )  − 1


    R  e q =    (  1    R 1 +  1    R 2 +  1    R 3 … )  − 1


  P = I V =   I 2 R =     V 2  R


  P = I V =   I 2 R =     V 2  R


  C =   Q  V


  C =   Q  V


    C  e q =    (  1    C 1 +  1    C 2 +  1    C 3 … )  − 1


    C  e q =    (  1    C 1 +  1    C 2 +  1    C 3 … )  − 1


    C  e q =   C 1 +   C 2 +   C 3 …


    C  e q =   C 1 +   C 2 +   C 3 …


    U  C =  1 2   V 2 C =  1 2     Q 2  C =  1 2 Q V


    U  C =  1 2   V 2 C =  1 2     Q 2  C =  1 2 Q V


  𝜏 = R C


  𝜏 = R C


    X increasing  ( t ) = X  ( 1 −   e    − t  𝜏 )


    X increasing  ( t ) = X  ( 1 −   e    − t  𝜏 )


    X decreasing  ( t ) = X   e    − t  𝜏


    X decreasing  ( t ) = X   e    − t  𝜏


    F → = q   v → ×   B →


    F → = I   l → ×   B →


    F → = I   l → ×   B →


  r =   m v  q B


  r =   m v  q B


    𝜇 → = N I A   n ^


    𝜇 → = N I A   n ^


    𝜏 → =   𝜇 → ×   B →


    𝜏 → =   𝜇 → ×   B →


    B → =     𝜇 0  4 𝜋   ∫ wire    I d   l → ×   r ^    r 2


    B → =     𝜇 0  4 𝜋   ∫ wire    I d   l → ×   r ^    r 2


    B  wire =     𝜇 0 I  2 𝜋 R


    B  wire =     𝜇 0 I  2 𝜋 R


    B  coil =     𝜇 0 N I  2 R


    B  coil =     𝜇 0 N I  2 R


    B  solenoid =   𝜇 0 n I


    B  solenoid =   𝜇 0 n I


    𝜙 m =   B → ∙   A →


    𝜙 m =   B → ∙   A →


  𝜀 = − N     𝜙 m  d t


  𝜀 = − N     𝜙 m  d t

