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Step functions, or ones whose outputs stay constant and then jump to a new constant value, are critical to a
number of real world applications. Many times these types of functions arise in the areas of business.

Exercise #1: An electrician works at a job site at a rate of $40 per hour or any portion of an hour. In other
words, he will charge you $40 as soon as he comes up to the first hour, and then $40 for the second hour,
etcetera.

(a) Graph the amount the electrician charges, c, in dollars as a 200
function of the number of hours he works.
A
%)
)
g 100
(b) How much does he charge for working 3.5 hours? Circle o

the point on the graph the shows this answer.

1 2 3 4 5

Hours worked

Step functions are rather simple because they consist of multiple horizontal lines. When reading their formula
definitions, it is important to pay attention to the domain intervals.

2 0<x<3
Exercise #2: A step function is defined using the piecewise formula f (x) =<5 3<x<5.
-4 5<x<10

(a) Evaluate the following:

f(27)= f(5)=

£(3.5)= £(0)=

(b) Graph f (x) on the grid to the right.

(c) State the domain and range of this function.

Domain: Range:
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Step functions are used in engineering to signify when we have changes in constant rates. These functions can
give rise then to piecewise linear functions.

Exercise #3: A pumping station is draining a reservoir with a set of pumps that drain the water at a rate of 250
gallons per hour. After 5 hours, additional pumps are turning on such that they pump at an overall rate of 600
gallons per hour for the next 7 hours.

y N
(a) Draw a graph of the pump rate function on 600
the grid provided.

500

s 8 400
(b) How many total gallons of water are pumped < ‘g_

out of the reservoir over the 12 hour period? £ o 300
Show the calculations that lead to your & &S
answer. 2

200

100

2 4 6 8 10 12

Time in hours

(c) The reservoir originally contains 8,250 gallons of water. How much does it contain after 5 hours if water is
only pumped out? Show the work that leads to your answer.

(d) Engineers want to turn off the pumps when the reservoir reaches a level of 2,000 gallons. Will they need to
turn the pumps off during this 12-hour time period? Show evidence to support your yes/no answer.

(e) Assuming engineers do not turn off any pumps, how many total hours will it take, to the nearest tenth of an
hour, to drain the reservoir of all of its water?
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5 0<x<4
1. Consider the step function given by f(x)=11 4<x<8, which actually does a half-way decent job of
-3 8<x<12 'y

modeling downward steps.

(a) Graph f (x) on the grid provided.

(b) State the range of this function.

X
(c) Does f(x) have any zeroes? Explain.
2. The step function g (x) is shown on the grid to below. Answer the following questions.
(a) Evaluate each of the following: y
f(~4)= f(-2)=
C ®
f(2)= f(5)= DuED
X

(b) Ji Hwan states that the range of this function is -3<y <4.
Is he correct? Why or why not.

O
L 4

(c) Write an equation for this step function:

9(x)=
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APPLICATIONS

3.

When kimchi is made, it is initially fermented for the first 3 days at a temperature of 70 degrees Fahrenheit
and then immediately moved to a temperature of 50 degrees Fahrenheit for another 3 days after which it is
put in a 35 degree refrigerator for 6 days.

The Fahrenheit temperature, F, of the kimchi can be modeled over time, t, in days with the equation below.
Graph the kimchi’s temperature on the grid provided.

A
80
© 70
2
S 60
Q.
70 0<t<3 E) 50
F(t)=450 3<t<6 E
35 6<t<l2 c 40
S
<
Y
4

123456789101112
Total Fermenting Time, Days

Stewart International Airport in Newburgh, New York charges for parking the way many airports do, by the
partial hour. Their short-term parking rates are shown below.

(a) Explain why the total amount you will pay for
parking at Stewart is a step function based on
the number of hours you’ve park6d? Parking Lots and Rates at SWF Airport (including tax)

Stewart International Airport Rates & Information

Stewart On-Airport Short-Term Lot

1 hr or part thereof $3
Each additional hour or part thereafter* $3
(b) How much would you have to pay if you parked | 24" maximum $30
for 5 hours and 22 minutes? Show how you
determined your answer. *charges are incurred in hour increments before reaching the daily maximum

(c) After how many hours of parking will you hit the maximum charge of $30? Explain your reasoning.
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