
Exercise walk-through

1.2
Rates of Change

AP Precalculus



Polynomial & Rational Functions
Change in tandem

Functions, and change in tandem

A function maps each input to
exactly one output. Inputs form the
domain ; outputs the range .

increasing :
a < b ⇒ f(a) < f(b)
decreasing :
a < b ⇒ f(a) > f(b)

Bridge curve



The vocabulary every function question uses

a function a rule mapping each input to exactly one output

domain and
range

the allowed inputs, and the outputs they produce

independent / de-
pendent

the input you choose, and the output it determines

local extremum a value larger (or smaller) than everything nearby

global maxi-
mum

larger than everything in the whole domain – a local one need not be
global

piecewise-defined different rules over non-overlapping intervals; pick the branch whose
interval contains your input

“Exactly one output” is the whole definition, and it is what the vertical-line test checks on a
graph.



Polynomial & Rational Functions
Change in tandem

The words a function question uses
Independent and de-
pendent

The independent variable is the input, plotted horizontally; the
dependent variable is the output that follows.

Global (absolute)
maximum

A global (absolute) maximum is the largest output anywhere in
the domain; a local (relative) extremum is largest or smallest
only nearby.

Piecewise-defined
function

A piecewise-defined function uses a different rule on each inter-
val – so check the endpoints, where the rules meet.

Increasing and de-
creasing

Say over which interval: a function is rarely increasing every-
where, and the interval is part of the answer.

Describe a graph in this order: domain and range, increase and decrease, extrema, end be-
haviour.



Polynomial & Rational Functions
Change in tandem

Completing the square gives the vertex of a parabola

0 1 2 3 4
x

28

0

20

40

y

y = 9(x 2)2 28

vertex (2, 28)

(x 2)2 0, so the least value is 28, at x = 2 - read it straight off the form

Completing the square gives the vertex of a parabola



Polynomial & Rational Functions
Change in tandem

Average rate of change

The average rate of change
over [a, b] is the slope of the secant line

:
avg rate =

f(b)− f(a)
b − a .

Positive rate: both quantities move the
same way. Negative: opposite ways.

f(x) = x2

Over [1, 4]: 16− 1

3
= 5.

Over [1, 2]: 4− 1

1
= 3. The rate

itself changes – which is exactly why
f is not linear.
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AP PRECALCULUS • EXERCISE SHEET

1.2 Rates of Change

Name: Class: Date: Total: 9 marks

KEY WORDS average rate of change平均变化率 • degree次数 • domain定义域 • range值域

Objective
Build the skills to answer exam questions on rates of change.

You must be able to:

• calculate the average rate of change 平均变化率 over an interval
• describe the rate of change at a point 某点变化率

1 Key knowledge and worked examples
Study these first. Each one shows the method for a question type used later.

Average rate of change
Over an interval [a, b]:

AROC =
f(b)− f(a)

b− a
,

the ratio of the change in output to the change in input.

Rate of change at a point
The rate of change at a point describes how fast the output would change there;
it can be approximated by average rates over small intervals containing the point.
For f(1) = 3, f(4) = 12: AROC =

12− 3

4− 1
= 3.

2 Practice
2.1 Write the formula for the average rate of change over [a, b]. [1]

2.2 If f(2) = 5 and f(6) = 17, find the average rate of change over [2, 6]. [2]
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2.3 State what the rate of change at a point describes. [1]

3 Exam-style questions
3.1 The average rate of change of f over [a, b] is [1]

A f(b)− f(a)

B f(b)− f(a)

b− a
C b− a

D f(b) + f(a)

3.2 The rate of change at a point can be approximated using [1]

A the range
B average rates over small intervals
C the domain
D the degree

3.3 f(0) = 2 and f(5) = 22, where f is distance (m) and x is time (s).

(a) Find the average rate of change over [0, 5]. [2]

(b) State its units interpretation. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• f(b)− f(a)

b− a

2.2

• 17− 5

6− 2
=

12

4
= 3

2.3

• how fast the output would change at that input value

3.1 B

• f(b)− f(a)

b− a
.

3.2 B

• average rates over small intervals.

3.3

(a)

• 22− 2

5− 0
= 4

(b)

• 4 metres per second (average speed)

AP Precalculus • 1.2 Rates of Change 3
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Exercise 3.3 (b)

2.3 State what the rate of change at a point describes. [1]

3 Exam-style questions
3.1 The average rate of change of f over [a, b] is [1]
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