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Prefix tera- giga- mega- kilo- hecta- deka- BASE 
UNIT 

deci- centi- milli- micro- nano- pico- 
Sym. T- G- M- k- h- da- d- c- m- µ- n- p- 
Scale 1012 109 106 103 102 101 100 10-1 10-2 10-3 10-6 10-9 10-12 

 

Metric conversions: Conversions involving time: 

2.4 𝑘𝑚

1
×

103 𝒎

1 𝑘𝑚
=  2.4 × 103 𝒎 = 2400 𝒎 

1.1 ℎ

1
×

60 𝑚𝑖𝑛

1 ℎ
×

60 𝒔

1 𝑚𝑖𝑛
=  1.1 × 3600 𝒔 = 3960 𝒔 

430 𝑛𝑚

1
×

10−9 𝒎

1 𝑛𝑚
=  430 × 10−9 𝒎 = 0.000000430 𝒎 

95 𝑘𝑚

1 ℎ
×

103 𝒎

1 𝑘𝑚
×

1 ℎ

60 𝑚𝑖𝑛
×

1 𝑚𝑖𝑛

60 𝒔
=  

95 × 103 𝒎

3600 𝒔
 = 26 𝒎/𝒔 

 

KINEMATICS DYNAMICS 

𝑣𝑎𝑣 =
𝑑

𝑡
 𝑚 =  

(𝑦2) − (𝑦1)

(𝑥2) − (𝑥1)
 𝐹𝑛𝑒𝑡 = 𝑚𝑎𝑛𝑒𝑡 𝐹𝑔 = 𝑚𝑎𝑔 

𝑎 =  
∆𝑣

𝑡
 ∆𝑣 =  𝑣𝑓 − 𝑣𝑖  𝐹𝑓 =  𝜇𝐹𝑁 𝐹𝑛𝑒𝑡 =  𝐹1 + 𝐹2 + 𝐹3 + ⋯ 

(The sum of all parallel forces) 

𝑣𝑓 =  𝑣𝑖 + 𝑎𝑡 𝑣𝑓
2 =  𝑣𝑖

2 + 2𝑎𝑑 𝑝 = 𝑚𝑣 𝐽 = 𝐹∆𝑡 =  ∆𝑝 

𝑑 =  𝑣𝑖𝑡 +
1

2
𝑎𝑡2 𝑑 =  

(𝑣𝑓 + 𝑣𝑖)𝑡

2
 𝑝𝑇𝑖 = 𝑝𝑇𝑓 ∆𝑝 = 𝑚∆𝑣 = 𝑚(𝑣𝑓 − 𝑣𝑖) 

𝑣𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 = 𝑣𝑜𝑏𝑗 − 𝑣𝑜𝑏𝑠  𝑚1𝑣1𝑖 + 𝑚2𝑣2𝑖 + ⋯ = 𝑚1𝑣1𝑓 +  𝑚2𝑣2𝑓 + ⋯ 

WORK & ENERGY WAVES 

𝑊 = 𝐹||Δ𝑑 𝑃 =
𝑊

𝑡
=  

𝐹||𝑑

𝑡
= 𝐹||𝑣 𝑣 =  𝜆𝑓 𝑓 =  

# 𝑐𝑦𝑐𝑙𝑒𝑠

∆𝑡
=

1

𝑇
 

%𝐸𝑓𝑓 =  
𝑜𝑢𝑡𝑝𝑢𝑡

𝑖𝑛𝑝𝑢𝑡
× 100 𝐸𝑀 = 𝐸𝐾 + 𝐸𝐺 + 𝐸𝐸  𝑣𝑠𝑜𝑢𝑛𝑑 = 331 + 0.59𝑇𝐶  

                   Sound in Air 
𝑇 =

∆𝑡

# 𝑐𝑦𝑐𝑙𝑒𝑠
=  

1

𝑓
 

𝐸𝐾 =
1

2
𝑚𝑣2 𝑊 = ∆𝐸𝑘 𝑓𝑅1 =

𝑣

2𝐿
 𝑓𝑅1 =

𝑣

4𝐿
 𝑓𝑏𝑒𝑎𝑡 = |𝑓2 − 𝑓1| 

𝐸𝐺 = 𝑚𝑔ℎ 𝑊 =  ∆𝐸𝐺  𝐿𝑅1 =
1

4
𝜆 𝐿𝑅1 =

1

2
𝜆  

𝐸𝐸 =
1

2
𝑘𝑥2 𝐹𝑅 = −𝑘𝑥 𝑓𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 = 𝑓𝑠𝑜𝑢𝑟𝑐𝑒 [

𝑣𝑠𝑜𝑢𝑛𝑑 ± 𝑣𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑟

𝑣𝑠𝑜𝑢𝑛𝑑 ∓ 𝑣𝑠𝑜𝑢𝑟𝑐𝑒
] 

𝐸𝑀𝑖 = 𝐸𝑀𝑓 − 𝑊𝐹𝑟𝑖𝑐𝑡𝑖𝑜𝑛 

      𝐸𝐾𝑖 + 𝐸𝐺𝑖 + 𝐸𝐸𝑖 = 𝐸𝐾𝑓 + 𝐸𝐺𝑓 + 𝐸𝐸𝑓 − 𝑊𝐹𝑟𝑖𝑐𝑡𝑖𝑜𝑛 
𝑛𝑖 sin 𝜃𝑖 =  𝑛𝑅 sin 𝜃𝑅  𝑛 =

𝑐

𝑣
 sin 𝜃𝑐 =

𝑛𝑅

𝑛𝑖
 

PHYSICAL CONSTANTS 

1 ℎ𝑜𝑢𝑟 = 60 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 𝑎𝑔  = − 9.81 𝑚/𝑠2 𝑣𝑙𝑖𝑔ℎ𝑡 = 𝑐 = 3.00 × 108 𝑚/𝑠 

1 𝑚𝑖𝑛𝑢𝑡𝑒 = 60 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 𝑔 = + 9.81 𝑚/𝑠2 𝑛𝑎𝑖𝑟 = 1.00 
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Quantity Symbol Unit Name Unit Notes… 

Time     

Distance/Displacement     

Speed/Velocity     

Acceleration     

Mass     

Force of gravity     

Net Force     

Frictional Force     

Normal Force     

Coefficient of Friction     

Momentum     

Impulse     

Work     

Power     

Efficiency     

Kinetic Energy     

Gravitational Energy     

Height     

Elastic Energy     

Force constant     

Extension/Compression     

Restoring Force     

Mechanical Energy     

Wavelength     

Frequency     

Period     

Temperature     

Resonance Length     

Resonance Frequency     

Index of Refraction     

Angle     
 


