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Math 152 Calculus and Analytic Geometry IT

Sec 6.4 Work

Work = Force * Distance where Force celeratio
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Example: How much work is required to lift a 10kg box to a height of 3 meters?

What is the force required? %\’ QV\'L
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Units for Force and Work (in metric and US Customary)

Metric US Customary
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displacement “Q.lﬁg _(\ -e-e.t
Time Secon dS Secand§

Force wa-/-bﬁg = Vg""/sz ?V\“ds

Work N‘fhl’-., M'(k
Foe. (a«e ’\ ?dl ﬂLw\ ‘GDO‘" “pound §



What if the Force required for the work is not constant?

Break the work up into short segments and approximate the work done on each segment. Then add them
up.

Suppose you are pulling a bucket of water up a well on a pulley. But the water is

leaking out at a rate of 0.5 kg per meter. Assume the well is 6 meters deep and the
full bucket has a mass of 4kg.

Approximately how much work is required to lift the bucket the first meter?
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Approximately how much work is required to lift the

bucket the second meter? = ‘Sq' 2 N‘KA\‘
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Can we find an integral to compute the fotal work needed to raise the leaky bucket
to the top of the well? N
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Work done by springs:

Hooke's Law: The force required to hold a spring stretched x units past its natural length is
proportional to x I
k = the spring constant. '\M‘
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A force of 40 N is required to hold a spring (naturally 10 cm long) at a length of 15 cm. How much
force is required fo stretch it from 15 to 18 cm?
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http://archives.math.utk.edu/visual.calculus/5/work.1/index.html
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Work to lift an anchor.

Suppose your ship has a 30 meter chain with an anchor that is just touching the ocean floor.
It has a mass of 450 kg.

How much work is required to lift the chain to the surface? (Ignore the actual anchor, we can do it later
if we want.)
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Work to empty a tank.
Suppose you have a tank of water in the shape of an inverted cone with height 10 meters and radius of
the base 5 meters.
How much work is required to pump all of the water out the top of the tank?
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Ho much force is required to move to electrons apart from a distance
0 ﬁ cameter t icameters?

The force between two charges is proportional to the product of their charges and
inversely proportional to the square of the distance between them.

An electron has a 1.6 x 10" C negative charge (in Coulombs). And a picometer is 1072
meters. The proportionality constant k = 9 x 10°

Other applications of integration.

Mass of a region. Suppose the density of material over
some region was given as a function D(x).
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Center of Mass of a region

http://www.intmath.com/Applications-integration/5_Centroid-area.php
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Moment of Inertia as a region rotates around an axis

http://www.intmath.com/Applications-integration/6_Moments-inertia.php
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