AP PRECALCULUS « EXERCISE SHEET

3.15 Rates of Change in Polar Func-
tions

Name: -~ Class: . Date: Total: 9 marks

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

You must be able to:

« compute the average rate of change “F75{¢% of r with respect to
o interpret whether the curve spirals in or out

1 Worked examples

Study these first. Each one shows the method for a question type used later.

B Rate of change of r

The average rate of change of r over [6;, 5] is
r(02) —r(61)
Oy — 60,

If r increases as 0 increases, the curve spirals outward; if r decreases, it spirals
inward.

B Example
r(0) = 30: r(0) = 0, r(2) = 6; average rate = 3=2 = 3.

2 Practice

2.1 State the average rate of change of r over [0, 05]. 1]

2.2 State what it means if r increases as 6 increases. 1]
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2.3 For r(0) = 20, find r(0) and r(n).

3 Exam-style questions

3.1 The average rate of change of r on [a, b] is

A r(b)-r(a)
IO
C r(b) +r(a)
e Db—ua

3.2 If r increases as € increases, the curve

o A spirals inward

e B spirals outward
o C stays a circle

e D is a straight line

3.3 r(0) = 30.
(2) Find (0).
(b) Find 7(2).
(

c) Find the average rate of change on [0, 2].

4 Go further

o work through the 3.15 Rates of Change in Polar Functions lesson on the Learn

page;

o read the Trigonometric and Polar Functions section of the AP Precalculus hand-

out on the Know page.
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Solutions
r(62) —r(61)
O, — 0,
2.2 the curve spirals outward (moves farther from the origin).

2.3 7(0) = 0; r(7) = 2m.

2.1

3.1 B.
3.2 B.
3.3 (a) 0. (b) 6. (c) 80 =3,

AP Precalculus o 3.15 Rates of Change in Polar Functions



