
Chapter 1

Functions & Their Graphs

Lesson 1-10

Mathematical Modeling & Variation
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To use mathematical models to 
approximate sets of data

To use mathematical models to represent 
direct, inverse, and joint variation.
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MATHEMATICAL MODELMATHEMATICAL MODELMATHEMATICAL MODELMATHEMATICAL MODEL
One or more functions, graphs, tables, equations, or 

inequalities that describe a real-world situation. 

The primary purpose of modeling is to draw conclusions 

(make predictions) about unknown sets of data.(make predictions) about unknown sets of data.
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LINEAR MODELLINEAR MODELLINEAR MODELLINEAR MODEL
Follow the steps below to approximate a best-fitting line 

that accurately represents the correlation/trend within 

the data.

1) Draw a scatter plot of the data.

v

1) Draw a scatter plot of the data.

2) Sketch the line of best fit.

3) Choose two points on the line and calculate slope.

4) Write the equation of the line.
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A graphing calculator can create a more accurate line of 

best fit by calculating the least squares regression line. 



� EXPLORATION
Record your shoe size and height (in inches) in the table.

Shoe 

Size
Height



�
A box with a square base is made of material that costs 8 

cents per square meter for the top and bottom and 5 cents 

per square meter for the sides.

1)  Express the cost of the material for the box as a function of x & h.

2)  If the volume of the box is 10 cubic meters, express the cost of 

the box as a function of x.

3)  What value of x (nearest tenth) will give the minimum cost?

4)  What is the minimum cost (nearest tenth) for the box?
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DIRECT VARIATIONDIRECT VARIATIONDIRECT VARIATIONDIRECT VARIATION
When the dependent variable (x) varies directly with the 

control variable (y).  In other words the output is directly 

proportional to the input.

kxy =

vk = constant of proportionality

When the dependent variable (x) is directly proportional 

to the nth power of the control variable (y)…

kxy =

n
kxy =

When two quantities vary directly , an increase in one quantity may 

result in a decrease or increase in the other quantity.



�
The cooking time of a turkey varies directly with the 

weight of the turkey.  If it takes 5 hours to cook a 15 pound 

turkey, how long will it take to cook an 18 pound turkey?



In football, the punter often tries to kick the ball high in 

the air to give his team the time they need to get down 

field.  This is called “hang time.”  If the ball height (in feet) 

of a punt varies directly with square of the hang time (in 

seconds), the variation constant is 3.  What is the hang 

time for a punt that peaks at 60 feet above the ground?time for a punt that peaks at 60 feet above the ground?



� EXPLORATION
How many different rectangles can be made that have an 

area of 36 square units?  Make a table to name a few.

Length Width
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INVERSE VARIATIONINVERSE VARIATIONINVERSE VARIATIONINVERSE VARIATION
When the dependent variable (x) varies inversely with 

the control variable (y).  In other words the output is 

inversely proportional to the input.

k
vor

k = constant of proportionality

x

k
y =

When two quantities vary inversely, an increase in one quantity 

results in a decrease in the other quantity so that the product of the 

two quantities remains constant.

kxy =



�
Quinnpaq computer systems has found that the demand 

for its product varies inversely as the price of the product.  

When the price is $275, the demand is 600 units.  

Approximate the demand when the price is $325.
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JOINT VARIATION (DOUBLE DIRECT)JOINT VARIATION (DOUBLE DIRECT)JOINT VARIATION (DOUBLE DIRECT)JOINT VARIATION (DOUBLE DIRECT)
When the dependent variable (z) varies jointly with two 

or more control variables (x & y).  In other words the 

output is jointly proportional to the inputs.

nm
=

vor

k = constant of proportionality

kxyz =

When a direct variation and an inverse variation occur in the same 

statement they are coupled with the word “and” and are considered 

to be combined variations not joint variations.

nm
ykxz =



�
The maximum load that can be safely supported by a 

horizontal beam is jointly proportional to the width of the 

beam and the square of its depth, and inversely 

proportional to the length of the beam.  Determine the 

change in maximum safe load under the following 

conditions:conditions:

1) The width of the beam is doubled.

2) The depth of the beam is doubled.

3) The length of the beam is doubled.



The boxes shown all have square bases and the same 

height, five inches.

Write an equation that models the relationship between the 

volume, V, of each box and the length, x, of an edge of each base.  

What kind of variation does this model?

Find the dimensions of the box whose volume is 200 cubic inches.

How does the volume change when the length of the base edge is 

tripled?


