Mathematical representation
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Translational or Linear Kinetic Energy —W = KEy
Work LY _ W= F-AF
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Work from a constant force and straight line
displacement only. If not a constant force,
use area under force vs position graph.

How to deal with dot product

W = |ﬁ| |Af|cosl(9)
Smallestﬁarr}gle between ' and A7

Also when placed tail to tail.

w = Fy|af] or w = |F|an
~
Parallel component

of force with respect
to the displacement

Parallel component
of displacement with
respect to the force
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Work and Energy * [Dimensions] *2™ [L]->m
[M]-kg
1 . 2 [T]-s
= 5m|vcm|
Graphical representation
Energy(x) or work(x)
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area = W or AE

work or change in energ'?\\
between t; and t;

Gravitational potential energy 12 =U9=mgy r X
* Valid for near surface of earth only. Vertical distance above
(+) or below (-) a b bttty ty by
horizontal reference axis. -
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Spring potential energyu ] =S ==k Ax? T pont >
[T]? 2 I c [~ \//
Y - /. 2 Total Energy
Displacement from equilibrium position. ;L;ir:;"'g Potential Energy
Work-energy Ax = = Yeq
Woitornar = ZAKE7 + EAUY + SAUS + TAEThermal 4 s ppChemical 4 ...
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Winternal - Mechanism for
how system can transform
energy within the system.

Wexternal - Mechanism for
how energy is transported
into our out of a system.

Kinetic Energy

X

Total Energy = Kinetic Energy + Potential Energy

If Weee = 0

Then Total Energy = Constant

Gradient "3-D slope"
F=-vU
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Physical representation
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Work is positive if:
0°< 68 <90°
0 =0°

Work is negative if:
90° < 6 <180°

0 = 180°
Work is 0O if:
0 =90°



