Exercise walk-through

Find the Area of a Polar Region or the Area Bounded by a Single Polar Curve = 9.8

eXercise



Exercise walk-through

You must be able to

= appl A:l/ﬁ(fw))QdH
Pply 2 /.
m choose the correct #-limits that trace the region once

m set up the area for a full curve or a sector
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Method — The polar area formula

The area swept by r= f(6) from =« to 0 = [ is

B
A= ;/a (f10))” do.

The region is a fan of thin triangular sectors of area %rz do.
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Method — A worked area

12" 1
Thecircle r=2: A= 2/ 22 dh = 5(4)(2#) = 41 — matching 77
0
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Method — Choosing the limits

For r=2cos @ (a circle traced once as ¢ goes from —% to ), integrate over exactly
that range so the curve is traced once.
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Method — One petal of a rose

For r = sin(26), one petal is traced as 6 goes from 0 to 7. Its area is

1 w/2
3 / sin®(26) df.
0
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Practice 2.1 = 1 mark

State the polar area formula.
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Solution 2.1

| Method: The polar area formula

Worked steps
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Practice 2.2 = 2 marks

Set up the area enclosed by r= 3 (a full circle).
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Solution 2.2

I Method: A worked area

Worked steps

1 2
A—/ 32d9 (Mi)AL.
2 Jo
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Practice 2.3 = 2 marks

1 27
Evaluate / 9db.
2 /o
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Solution 2.3

Worked steps

%(9)(271’) =971 (M1(Al).
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Exam-style 3.1 = 1 mark

The area of a polar region is

A /j 70) o

B
B 5[ (1)

C n/jf(e)de
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Solution 3.1

I Method: The polar area formula

A /ﬁf(é’)dé)
B
B %/ (f16))* db ]

C ﬂ/jf(@)d@

Worked steps
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Exam-style 3.2 = 2 marks

Consider r =1+ cos (a cardioid), traced once for 0 < 6 < 27.
(a) Set up the area integral.
(b) Expand (1 + cos#)? ready to integrate.
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Solution 3.2

| Method: Choosing the limits

Worked steps

27
(a) A = ;/ (14 cos)*dd mira1. (b) (1+cosf)? = 1+ 2cosf + cos? 0
0

M1 A1)
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Exam-style 3.3 = 3 marks

One petal of the rose r = 2sin(30) is traced as 6 goes from 0 to §. Set up the area
integral for one petal.
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Solution 3.3

I Method: One petal of a rose

Worked steps

/3 > 1 w/3
A= / (2sin(36))" db = 2/ 4sin?(30) df (M1IM1(AL.
0 0



