Common Core Math II
Direct and Inverse Variation
Unit 1
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A linear equation of the form y = kx with k # 01is called direct variation. ¥
The variable y varies directly with the variable x. In other words. the
variables change at the same rate: If the value of one variable doubles,

the value of other variable doubles, if one value triples, the other triples.

The graph is a line passing through the origin with slope £. In this case

X
the slope is also called the constant of variation.

Direct Variation
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The amount of money spent at the gas station varies directly with the number of gallons
purchased. When 11.5 gallons of gas was purchased the cost was $37.72. Determine X, the
constant of variation and the equation that represents this situation.

If y= the total cost and x = number of gallons, the general equation is y = kx. Substitute the
given values and solve.

Y=k
37.72=k(L5)
k=328

The equation is y = 3.28x.
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The number of bricks laid varies directly with the amount of time spent. If 45 bricks are laid in

65 minutes, determine the equation that represents this situation. Also determine the time it
would take to lay 500 bricks.

If b= number of bricks and ¢ = time, the general equation is b = kz . Substitute the given values
and solve.
b=kt
45 = k(65)

45_9
k=%=1

jonis h=2
The equationis b=1y51.

To find the time to lay 500 bricks, substitute 500 for b and solve.
500=51

13(500) = 722 min.
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variation. In this situation. as the variable x increases. the variable y
decreases and the reverse is also true. The graph is a curve that never
touches either axis.

Inverse Variatibn
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The time it takes to travel a fixed distance varies inversely with the speed traveled. If it takes
Pam 40 minutes to bike to the secret fishing spot at 9 miles per hour, what is the equation that
represents this situation? How long will it take if she rides 12 miles per hour?

Since the units are not the same first change 40 minutes into hours: % = % hour.
. . _ . kg N ~
Letting y =time and x = speed, use the equation: y=+ (time varies inversely with speed)
Substitute the values and solve for &. %: %. s0k=6.
The equation of this inverse variation is: y :%
If she rides 12 miles per hour the time is: y= % hour or 30 minutes





Density Review: 

The density, d, of a substance is inversely proportional to the volume, V, of the sample. The coefficient of proportionality, k, represents the mass of the sample. If aluminum has a density of 2.71[image: image6.png]an,

g



, what would be the mass of a 20 cubic centimeter sample?

	Problems:
	Work:

	1. The number of centimeters y in a linear measurement varies directly with the number of inches x in the measurement. Pablo’s height is 152.4 centimeters or 60 inches. What is Maria’s height in centimeters if she is 64 inches tall?
	

	2. The volume V of a gas kept at a constant temperature varies inversely as the pressure p. If the pressure is 24 pounds per square inch, the volume is 15 cubic feet. What will be the volume when the pressure is 30 pounds per square inch? 
	

	3. The time needed to travel a certain distance varies inversely with the rate of speed. If it takes 8 hours to travel a certain distance at 36 miles per hour, how long will it take to travel the same distance at 60 miles per hour?
	

	4. The number of gallons g of fuel used on a trip varies directly with the number of miles m traveled. If a trip of 270 miles required 12 gallons of fuel, how many gallons are required for a trip of 400 miles?
	

	5. To build a sound wall along the highway, the amount of time t needed varies directly with the number of cement blocks c needed and inversely with the number of workers w. A sound wall made of 2400 blocks, using six workers takes 18 hours to complete. How long would it take to build a wall of 4500 blocks with 10 workers: Hint: 
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	6. The weight of a person varies inversely as the square of the distance from the center of the earth. If the radius of the earth is 4000 miles, how much would a 180 pound person weigh 2000 miles above the surface of the earth?
	

	7. An egg is dropped from the roof of a building. The distance it falls varies directly with the square of the time it falls. If it takes ½ second for the egg to fall eight feet, how long will it take the egg to fall 200 feet?
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