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Work & Energy

So far: forces.
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Definition of Work:
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amotiontothe ohject

W=Fd=Fd cos 0

Physical work is done only by the component of of Work is energy
the force along the movement of the object. transfer!!
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= =1i= = =

Newton X Mete_:r = Joule

mks cgs other

N-m (Joule) Dyne-cm (erg) BTU =1054J
=107J calorie =4.184J

foot-lb =1.356J
eV =1.6x10"1J
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Work can be positive or negative

Man-does positiveworklifting:box
Man:does negative Work lowernghox

Gravity-does positive Workawhen Boxlowers
Gravity-does negative work-when-boxisraised
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Example: On a frictionless plane, the
block is subject to three forces: gravity,
the normal force and tension T. If it
moves up the incline through
displacement d:

“effective”

“Ineffective”

“effective’’, but...
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WORK DONE BY GRAVITY

Component of

force in direction Displacement

of displacement i

Force Component of
1| displacement in
direction of force. |

Work done by gravity = weight x height change

Negative for upwards displacement, positive for down
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DEFINITION OF SCALAR( DOT) PRODUCT AND WORK

W =Fe (i=‘FHd‘COS0

AeB EA .cos 0 o i

.E:E./_{
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Scalar Product using unit vectors:

The dot product A-B equals the

magnitude of A multiplied by Bcos6,

which is the projection of B onto A.
- Or vice versa.
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Scalar Product using unit vectors:

READEXAMPLES 7.2 and 7.3 in your textbook
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A particle moving in the xy plane undergoes a displacement d=(2.0i+3.0j) m as a constant
force F=(5.0i+2.0j) N acts on the particle.

(@) Calclae the magnitude of the displacement and
that of the force.

X

(b) Calculate the work done by the force F.

Can you do this using the magnitudes and the angle between d and F?

W =F-E=‘F‘mcos0 " 4 |
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Area = AA=F Ax

What about forces that are not constant? mm

Xf &
W = 2 AW where AW = F, Ax

X

X X
W =1lim gy ¥ FyAX = jxi Fy dx |
Xi

This integralmeans the |
area under the graph of
f(x) between x;and x;.
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READ EXAMPLES 7.5 in your textbook
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Work done by a Spring
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A 0.500 kg mass is hung from a spring

extending the spring by a distance d = 0.2 m
(a) What is the spring constant of the spring?
(b) How much work was done on the spring?
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