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Forces Work do Work type 
can be 
combined as... Energy that changes 
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external 

force 

F f 
friction 
force 

F W 

f F W  < 0 
f nc F F W  = W  + W 

N 
normal 
force 

N W  = 0 

W 
weight 

it diminishes the 
mechanical energy 
of the body it 

determines 

no influence on the 
mechanical energy 
of the body

W W 
it changes one type of 
energy into another 
but no influence on 
the total amount 

f net F F 
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W  = W  + W 
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nc 

final initial 
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W  = E 
E = E  - E 

E  = E  + W 

∆
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mechanical energy 

net 

final initial 

net final initial 

W  = KE 
KE = KE  - KE 

KE  = KE  + W 

∆ 

↓ ∆ 

kinetic energy 

LAW: 
Conservation of 
mechanical energy 

LAW: 
Work-Energy theorem
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nc final initial E  = E  + W 
net final initial KE  = KE  + W 

Example: 
mass = 10 kg 
gravity = 10 m/s 2 

initial 
state 

final 
state 

h = 2 m 
h = 8 m 

0 v  = 20 m/s 

Mechanical 
energy (J) 

Path 
initial final 

PE 
200 

2200 

PE 
800 

v = 10 m/s 

KE 
500 

1300 
KE 

2000 

change in potential energy (PE) 
gives a clue about the shape of the path
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nc final initial W  = E  - E 

Example: 
mass = 10 kg 
gravity = 10 m/s 2 

initial 
state 

final 
state 

h = 2 m 
h = 8 m 

0 v  = 20 m/s 

Mechanical 
energy (J) 

Path 
initial final 

PE 
200 

2200 

PE 
800 

v = 10 m/s 

KE 
500 

1300 

Wnc 
-900 

nc W  = 1300 J - 2200 J 

KE 
2000 

Conservation  of mechanical energy 
related to
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net final initial W  = KE  - KE 

Example: 
mass = 10 kg 
gravity = 10 m/s 2 

initial 
state 

final 
state 

h = 2 m 
h = 8 m 

0 v  = 20 m/s 

Kinetic 
energy (J) 

Path 
initial final 

500 

v = 10 m/s 

KE 
500 

2000 

Wnet 
-1500 

net W  = 500 J - 2000 J 

KE 
2000 

Work-Energy theorem 
related to


