Cylindrical Shells

Sometimes it is easierto set up the volume problejan alternate way... "L
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Example

Ex: | Use cylindrical-shells\to find the volume of the s id obtained by
rotating about the x—axis/the region under the curye y = V/x/frdm 0 to 1.
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Example

Ex: | Use cylindrical shells to find the volume of thesolid ob d
rotating a the y—axis\the region bounded by y = 2x% —x3and y =0
betweevéz/o an@
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Practice Example

Ex: | The volume of a cone with a heig@and base radi@is

1
V= §7tr2h. Derive this formula with an integral using the disk method.
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Practice Example
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Ex:| An area is bounded by y = x3,y =8, and x = 0. F|nd the volume 5 /
generated by rotating the area around the y—axis.
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.. Practice Example

Ex:| An area is bounded by y = x3,y/’€£ andg/z/ﬁ Find the volume
generated by rotating the area around the y—axis.
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Practice Example

Ex: | Find the volume of a solid generated by rotating the region bounded
between y = xvand y =42 around x = 2 e ——-)?@ul'_;_ 22— :2-8'
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Work

In physics, the work done by applying a constant force is defined as the

product of force and distance. —. Wedl, = FCP = oo X o‘JS@—
The force needed to om gra@nd lift an object is called the
weight of the object.

where g = 9.8 m/s? is the acceleration due to gravity and is a constant.

Ex: | Determine thef the cylinder with radius 2m, height 3m, and a
density 500kg/m3. Determine the work done in lifting the object up 10m.
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Ex: | Suppose the force acting on a particle at position ‘x’ is given as a

function ———
f(x) =3x>+ x.?_j‘)
What is thev required to move the object from positi@o
positiof x = 37 3
3 d - g B A
ol done = 400 T, 2,
l N . > \
z = )]
23 2 | ‘ ::_30
— (3432 >*‘ *”)
CHE I




Hooke's Law - Spring Force

A common example of variable force is that required to stretch a spring. In
the simplest scenario the force required to stretch the spring is
proportional to the length the spring has already been stretched.
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Ex: | Suppose a 40 N force is required to hold a spring at 0.05 m past its
natural length of 0.1 m.| How much work was required to stretch the
spring from its natural length to the current length?
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Lifting of Cable Example

Ex:| A 200 |b cable 100ft long and hangs vertically from the top of a tall
building.

(a) How much work is required to lift the cable to the top of the building?
(b) How much work is required to pull up only 20 feet of the cable?
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Tank Example

Ex: | A tank is in the shape of an inverted cone (the point is at the
bottom) with radius 3 m, height 8 m. It is filled with a fluid that has
density 1100 kg/m3. What is the work required to pump all the fluid to
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Practice Example - Spring

Ex:

Suppose a spring extends 5 cm past its natural length when one

kilogram is hung from its end. How much work is done to extend the
spring from 5 cm past its natural length to 7 cm past its natural length?
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Ex: | A 5-metre-long cable of mass 8 kg is used to lift a bucket off the
ground. How much work is needed to raise the entire cable to height 5 m?
Ignore the mass of the bucket and its contents.
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Practice Example - Water reservoir

Ex: | A spherical tank of radius 3 metres is half-full of water. It has a
spout of length 1 metre sticking up from the top of the tank. Find the
work required to pump all of the water in the tank out the spout. The
density of water is 1000 kilograms per cubic metre. The acceleration due
to gravity is 9.8 metres per second squared.
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Practice Example - Water reservoir
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Average Value

e Average Value of a Function :
[a, b], the average value, y,,, is given by

f(x)dx
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Examples

Ex: | Find the average value over the given interval.
(a) y=1+ X2, [—1)3]
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The MVT for Integrals

Theorem: If f is continuous on [a, b], then there exists a number ‘¢’ in
[a, b] such that
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£ | If f is continuous and J f(x) dx = 8, show that f takes on the value
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Example

Ex: | Show that the e velocity of a car over a time interval [t1, to] is
the same as th@@% its velocities during the trip.
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Practice Example

Ex:| The linear density in a ro /nfong |s m where x is

measured in meters from one end of the rod. Find the average density of

the rod.
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