
Momentum, p,  

m

p
KE

ptFimpulse

vmtF∆p

mvp

2

2

)

)()(

=

∆=(∆•=

∆=∆=

= 






 •

sec

mKg

Power, P,  

velocityForce
t

work
P •==

1J/sec watt1 =

Work, W,  (1 J= 1 N m)

EW

dFW

d

dFW

∆=

•=

•=

θcos

F of direction in is 

Kinetic Energy, KE,  (J)
2

2
1
mvKE =

Potential Energy, PE,  (J)

mghPE =

Angular Displacement, θ

r

s=θ

Angular velocity, ω

∆τ

∆
==

θ
ω

r

v

ROTATIONAL KINEMATICS
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Newton’s Laws

First: object in motion 
stays in motion

Second: F=ma
Third: Every action has an
equal and opposite reaction

Force, F, ( )2m/sec Kg1N •=

maF =

Frictional Force, Ff, 

N
Fµ

f
F •=

Centripetal force, Fc
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CIRCULAR  MOTION

Centripetal Acceleration, ac
(pointed toward center)
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Centripetal velocity, vc
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Efficiency, Eff

input  total

output Work
=Eff
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Gravitational Force, Fg
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SIMPLE HARMONIC MOTION

ω
π21 ==

f
T

Period, T: time to complete
one cycle

Frequency, ƒ or ν: cycle in 
one second, Hz = 1/sec

Angular frequency, ϖ: 
ϖ=2πƒ (rad/sec)

Overall:

Springs
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THERMODYNAMICS

Temperature: measure of
average K.E. of system

Heat: transfer of thermal E.
Heat Capacity, C: energy to

raise 1 gram by 1 degree
Heat Energy, Q: Q = C∆T
Conduction: through

physical contact
Convection: hot fluid or gas

rises through cooler fluid
Radiation: no medium 

needed for transfer, ex.
electromagnetic wave

vapfusHmQ

TCmQ

WUQ

/∆⋅=

∆⋅⋅=

+∆=
Calculating Heat or Energy
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ELECTRICITY
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Field, Electric

Direction of E: from + to -
Current, (1A = 1C/s): I = q / t
Ohm’s law: V = I R
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Kirchhoff’s Loop rule: Total 
change in potential in 
a closed circuit is zero

Kirchhoff’s Junction rule: 
current into a junction 
= current out of junction

WAVES

t

λυυ =  : ,speed Wave

fby  determined 

2
  A  

Pitch

Intensity αloudness=

Acceleration due to gravity
Avogadro’s number
Coulomb’s constant
Gravitational constant
Planck’s constant
Ideal gas constant

Speed of sound at STP
Speed of light in vacuum
Electron charge
Electron volt
Atomic mass unit
Mass of electron
Mass of proton
mass of neutron
Mass of earth
Radius of earth

g

NA

k

G

h

R

c

e

eV

µ

9.8 m / s2

6.022 x 1023 particles
8.988 x 109 N·m2/C2

6.67 x 10 –11 N·m2/Kg2

6.63 x 10 –34 J·s
0.0821 atm·L/(mol·K)
8.314 J/(mol·K)
1.987 cal/mol-K
331 m/s
3.00 x 108 m/s
1.6022 x 10 –19 C
1.6022 x 10 –19 J
1.6606 x 10 –27 Kg
9.11 x 10 –31 Kg
1.6726 x 10 –27 Kg
1.6750 x 10 –27 Kg
5.976 x 1024 Kg
6.378 x 106 m
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Atom

Thompson’s: Electrons are
distributed in a positive 
charged medium like  
“raisins in pudding”

Rutherford: mass is found 
in the positively charged
nucleus and electrons 
move around it.

Bohr: Electrons move in 
orbits.  Electrons can 
absorb or emit energy

Quantum Mechanics: Rather 
than orbits, electrons are
more likely to be found 
in some regions

PHYSICAL CONSTANTS

CONVERSION FACTORS

1 m = 39.37 in = 3.281 ft = 1.094 yd
1 m = 1015 f m = 1010 Å = 109 nm
1 mi = 5280 ft = 1.609 km
1 in = 2.540 cm
1 L = 103 cm3 = 2.113 pints = 1.057 qt = 0.264 gal
1 qt = 4 pt = 0.25 gal
1 slug = 14.59 kg
1 atm = 1.013 x 105 N/m2 = 1.013 bars = 760 mm Hg
1 atm = 14.70 lb/in2

1 N = 105 dynes = 0.2248 lbs
1 lb = 4.448 N
1J = 107 ergs = 0.7373 ft-lb = 1 Kg·m/sec2

1 cal = 4.184 J
1 eV = 1.602 x 10–19 J
1 BTU = 778 ft-lb = 252 cal = 1054 J
1 horsepower = 550 ft-lb/sec = 746 W
1 T = 104 G
1 Kg = 2.205 lb = 35.274 oz
1 lb = 16 oz = 453.59 g
1 ft = 12 in
1 yd = 3 ft
1 lb = 16 oz
1 Ton = 2,000 lbs

1 m = 10 dm 
1 m = 100 cm
1 m = 1,000 mm 
1 m = 106 µm 
1 m = 10–9 nm
1 km = 1,000 m


