This is a self-teaching lesson on Variation.  Variation is done using proportions.  There are three types of variation: Direct, Inverse, and Joint.  Below are examples of each, an explanation, and some practice problems.  At the end of the period, you will have some problems for a grade.

Direct Variation
Direct variation occurs when two situations change at the same time  in the same direction.  For example, the further you drive, the more gas you use.  The less hours you work at your job, the less money you make.

In a problem, you would make fractions (ratios) from two closely related items and set up an equation (proportion).  Then cross multiply to solve it.  

Ex:
John can plant 5 acres of land in 3 hours.  How long will it take him to plant 27 acres?  


Set up a proportion with matching parts in the same positions:
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(cross multiply)



x = 16.2 hours

Ex.
x varies directly to y.  If x = 21 when y = 32,  then find y when x = 15.


(Decide which variable you want on top.  It doesn’t matter.  I have chosen x.)
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Now try these:

1.
Marilyn can type 106 words in 5 minutes.  How long will it take her to type 3240 words?

2.
Y varies directly to Z.  If Y = 30 when Z = 87, find Y if Z = 41.
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Don’t peak at these solutions until AFTER you do the problems.
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106x = 16200


answer, that is OK.)
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2.
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Inverse Variation
Inverse variation occurs when two situations change in opposite ways.  For example, the 

faster you drive, the less time it takes to arrive at your destination.  Or, the higher the

pressure is on a gas, the lower the volume of the gas will be.

In a problem, you would set up fractions with the related items diagonal from each other.

Ex.
Suppose it takes 3 hours to drive to Washington DC at 55 mph.  How long will it take if you drive 65 mph?
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 hours     (which, for your information, is a little over 2.5 hours)

Ex.
X varies inversely to Y.   If Y = 30 when X = 20, find X when Y = 18.


(Decide which letter to put on left.  I chose X but it doesn’t matter..)



[image: image12.wmf]30

18

20

=

x
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Now do these problems.  Remember, don’t peak at the solutions until you have finished.

1.
The volume of a gas varies inversely as the pressure.  If a gas measures 16 cu. ft. at 
[image: image14.wmf]70 sq. in. pressure, how much does it measure at 10 sq. in. pressure ?

2.
R varies inversely as Q.  If R  = 21 when Q = 45, find Q if R = 30.

Solutions

1.
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100x = 1120


x = 
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2.
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Joint Variation
Joint variation occurs when an item changes due to two influences.  For example, the

volume of a gas changes when both the pressure and the temperature changes.  Or, your

take home pay changes when you get a raise and work more hours.  

You must read the problem carefully to assess whether the change is direct or inverse. 

Ex. 1.
x varies jointly as y and z.  If x = 21 when y = 3 and z = 4, find y if x = 15 and 

z = 5.

(Note:  Unless you are told otherwise, joint variation will be direct.  Also, the variable or element that comes first, must be in the numerator of all fractions.)

This problem is direct and the x comes first.
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Ex. 2.
The volume of a gas varies directly to its temperature and inversely to its pressure.  If the volume is 35 when the temperature is 75 and the pressure is 25, find the volume when the temperature is 60 and the pressure is 15.


This problem has both direct and inverse in it so you must be careful where you put the numbers.  Volume  comes first so it must be in the numerator of both fractions.  The matching temperature is directly under it while the matching pressure is diagonal (inverse).
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 Now try these.  Don’t look at the solutions until you are finished.

1.
The clover ratio is directly related to the amount of torque but inversely related to the size of the squib.  If the clover ratio is 21 when the torque is 5 and the squib is 20, find the clover ration when the torque is 10 and the squib is 25.

2.
X varies jointly as Y and Z.  If X = 125 when Y = 30 and Z = 15, find Y if 

X = 200, and Z = 40.

Solutions

1.
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2.
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