COMBINED VARIATION
With Combined Variation, numbers are mixed, matched, computed, jumbled, and ultimately combined.
Combined variation mixes both direct and inverse variation. The general form looks like
[image: http://media1.shmoop.com/images/algebra-ii/alg2_rational_narr_latek_283.png]
Here, y varies directly with x, and y varies inversely with z. 
· If x increases, y increases. If x decreases, y decreases. 
· If z increases, y decreases. If z decreases, y increases.

Confused yet? Naw, take it one step at a time. Check out the sample problems below.
Sample Problem #1
If y varies directly with x and inversely with z, and y = 36 when x = 12 and z= 2, find y when x = 6 and    z = 3.
First, write the general form for combined variation.
[image: http://media1.shmoop.com/images/algebra-ii/alg2_rational_narr_latek_284.png]
· Plug in the given values and solve for k.
[image: http://media1.shmoop.com/images/algebra-ii/alg2_rational_narr_latek_285.png]
· Cross-multiply and solve for k.
72 = 12k
k = 6
· Now, plug our k value into the general equation.
[image: http://media1.shmoop.com/images/algebra-ii/alg2_rational_narr_latek_286.png]
· Now, find y when x = 6 and z = 3.
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y = 12






You Try: If y varies directly as x and inversely as z, and y = 22 when x = 4 and z = 6, find y when x = 10 and z = 25.
[image: Solution]
2. The volume of gas varies directly as the temperature and inversely as the pressure. If the volume is 230 cubic centimeters when the temperature is 300ºK and the pressure is 20 pounds per square centimeter, what is the volume when the temperature is 270 ºK and the pressure is 30 pounds per square centimeter?
[bookmark: _GoBack]
[image: Solution]
Challenge: If p varies directly as the square of q and inversely as the square root of r, and p = 60 when q = 6 and r = 81, find p when q = 8 and r = 144.

[image: Solution]



Combined Variation Word Problem:
The volume of wood in a tree (V) varies directly as the height (h) and inversely as the square of the girth (g).  If the volume of a tree is 144 cubic meters when the height is 20 meters and the girth is 1.5 meters, what is the height of a tree with a volume of 1000 and girth of 2 meters?
Solution:
[image: Joint Variation Word Problem Tree]
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We canset it up almostword for word from the word
problem. For the words “varies directly”, just basically use
the “=" sign, and everything else will fallin place.
Remember to put everything on top for direct variation
(including k), unless the problem says “inversely as”; those
g0 on bottom.

Solve for kfirst; we getk =16.2.

Now we can plug in the new values to get the new height.

So the new height is 246.1 meters.





image1.png




image2.png




image3.png
36 = k-




image4.png




image5.png




