Algebra 2

Write your questions
and thoughts here!

1.3 Average Rate of Change

Mr. Brust likes to drive through the countryside on his motor scooter. If we know
how long it takes to get from point A to point B, we can figure out the
AVERAGE speed (rate of change) Mr. Brust took. For example, if it took 1
20 miles .

. This does

1 hour

not tell us how fast he was traveling at any given moment in time, only his
average speed.

hour to travel 20 miles, then his average rate of change is

Real-World Rates
If you see the word per, you’re looking at a rate of change! All the
following are rates of change.

e Miles per hour (speed) e Feet per second (falling object)
e Dollars per hour (earnings) e Gallons per minute (water flow rate)
e Degrees per hour (temperature change)

To find the average rate of change, we need two points: a start and an end.
(input, output; ) and (input,, output,)
The following gives us the average rate of change.

change in output

change in input
Example 1
Calculate Mr. Brust’s average rate of change between the 15" minute and 45™ minute of his trip. After 15
minutes he traveled 8 miles, and after 45 minutes he traveled 11 miles. (He was distracted looking at a
squirrel on a merry-go-round, so it took a while). What was his average rate of change between these two
times?

Units are important! They MUST be included in the answer if they are given in the problem. For the
previous problem, if you wrote 0.1 as your answer, that would be WRONG! You must say 0.1 miles per
minute. Without the units, it is not a rate of change.

N

Slope and Rate of Change )

If you remember slope from your Algebra 1 days, this should look familiar

3’2_3’1=

- 2 y
Common misunderstanding: (x;,y;) does NOT mean the first coordinate point. It just means a point that
is different from (x,,y,). As you can see in the formula for slope, the order is not important, but
consistency is. If you start with y, in the numerator, you must start with x, in the denominator.

| Find the average rate of change (slope) between the given coordinate points. |
2. (0,—1) and (2,7) 3. (3,4) and (6, —5)
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Write your questions
and thoughts here!

Multiple Representations - GRAPHS

Find the average rate of change between points A and B. (Rate of change between two points is
equivalent to the slope of the secant line.)
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Multiple Representations —- TABLES

When using tables to find the average rate of change, do not assume the numbers on the top row go in the
numerator! The goes in the numerator. Think carefully about which values represent the input
and which are the output.

6. Using the table below, find the indicated average rate of change. Include units in your answer.

.Output (Money earned 20 55 95 150
in dollars)
Input (Time in hours) 1 3 5 8

a. From 1 hour to 5 hours

b. From $55 to $150

Multiple Representations — VERBAL
7. A water tank is being filled over time. After 6 minutes, the tank contains 18 gallons of water. After 20
minutes, it contains 47 gallons. What is the average rate of change for this scenario?

| Use the rate of change to identify the units associated with the output or input values.

8. Calories burned per minute. What is the 9. Words per minute. What is input (domain)
output (range) unit? unit?
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| Find the average rate of change between the given coordinate points. |
1. (—3,—2)and (1,14) 2. (—1,4) and (3,—12) 3. (0,3) and (5, 8)

4. (=2,3)and (3,1) 5. (1,-2) and (4,7)

| Find the average rate of change between points A and B.
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| Using each table below, find the average rate of change between two values.
10. Depreciating car’s value
Input (Years) 0 2 4 7
Output (Value in 20,000 17,000 13,000 9,500
dollars)

a. From 2 to 7 years.

b. From $13,000 to $9,500
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11. Plant Growth

Output (Height in cm) 6 11 18 28
Input (Days) 1 3 6 10
a. From 1 to 10 days.
b. From 11 to 18 cm.
12. Bank account
Output (Account 250.75 310.40 455.10 620.85
Balance in dollars)
Input (Time in weeks) 1 2 6 10
a. From 1 week to 6 weeks.
b. From when the account balance is $310.40 to $620.85.
13. Bank withdrawal
Input (Days) 0 2 5 8
Output (Balance in 500 430 310 160
dollars)

a. From 0 to 5 days.

b. From $430 to $160.

| Find the average rate of change for each scenario.

14. A plant measured 10 cm tall after 3 days and 19 cm

tall after 8 days.
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15. A pool had 500 gallons of water at 0 minutes and 320
gallons after 12 minutes.



16. After 1.5 hours, a car had traveled 90 miles. After 4

hours, it had traveled 250 miles.

17. A family left for a road trip at 8:00 AM. They stopped
for breakfast for 30 minutes along the way. By 11:00
AM, they had traveled 180 miles, and by 3:00 PM,
they had traveled 328 miles.
What was their average rate of travel between 11:00
AM and 3:00 PM?

| Use the rate of change to identify the units associated with the output or input values.

18. Students per
teacher. What is
the input unit?

19. Miles per gallon.
What is the
domain unit?

20. Dollars per item.
What is the range
unit?

21. Points per game.
What is the

22. Customers per
hour. What is the

output unit? domain unit?

1.3 Test Prep

1.3 Average Rate of Change

23. A cyclist travels 18 miles in 1.5 hours. What is the cyclist’s average speed?
(A) 12 miles per hour
(B) 27 miles per hour
(C) 0.083 miles per hour

(D) 19.5 miles per hour

24. A delivery driver’s distance from a warehouse (in miles) is recorded at different times during a route.

Time (minutes) Distance (miles)
20 12
50 18
80 15

a. Find the average rate of change of the driver’s distance from the warehouse from 20 minutes to 50 minutes.
Include units.
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b. Find the average rate of change from 50 minutes to 80 minutes. Include units.

c. Compare your answers from parts (a) and (b). Explain what the difference in these rates tells you about the
driver’s movement.

d. Find the average rate of change over the entire interval from 20 minutes to 80 minutes. Include units.

e. Is it possible for the driver to have been stopped at some point during the trip? Justify your answer using the data.
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