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r=a(l+ cosf)

(special name: cardioid)
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r=a(3+ 2cosh)

p<2q
therefore
dimpled.

r =a(l —cosB)

Helping Hand:
You can prove
these by
converting
equation to
Cartesian.

Exam Tip:

| lifted each of
these forms
directly out of
the Edexcel
specification.

/ Think about it: now

whenf =0,1—

\ cost = 0 so we
| start at the origin.

Andwhen @ =m, r
will be at its
maximum.




r =acos 20 r¢ = a?cos 260

However
because FP2
requires that

r = 0, we won't
see top and

N
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— 7_,/
/ bottom petals.

However because the LHS is squared
.. positive, it forces the RHS to be

\ / positive, so regardless of whether we
\\_ / restrict r > 0, those other two petals
won’t be there.
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Areas enclosed by polar curves

The area of a sector bounded by a polar curve and the half lines 8 = a¢ and 8 =
B (when 0 is given in radians) is given by:
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When finding the area of a sector we almost always need to integrate trig
functions, in particular using the double angle formulae.

Reminder:

1
c0s20 = 2cos?6 — 1 cos? @ = > (1 + cos26)

1
cos260 =1-2 Sinz (4] Sinz 6 = E(l - COSZQ)



Example:

1. Find the area enclosed by the cardioid with equation r = a(1 + cos 8)

2. Find the area of one loop of the polar rose r = a sin 46



Test Your Understanding

Fig. 1 shows a sketch of the curve with polar equationr =a +3cosf a > 0,0<6 <2m
. 107

The area enclosed by the curve is - T

Find the value of a. / A

(8 marks)
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Intersecting Areas

When polar curves intersect we have to consider which curve we’re finding the
area under for each value of 6.

Example

(a) On the same diagram sketch the curves with equationsr =2 + cos8 and r =
5cos 6

(b) Find the polar coordinates of the points of intersection of these two curves.

(c) Find the exact value of the area of the finite region bound between the two curves.



Test your understanding

Figure 1 shows the curves given by the polar equations
s T
r=2, 0§9<Er=1.5+sin39 OSBSE

(a) Find the coordinates of the points where the curves intersect. (3)

(b) The region S for whichr > 2 and r < 1.5 + sin 38 is shown. Find, by integration,
area of S giving your answer in the form am + bv/3 where a and b are simplified
fractions. (7)

r=1.5+sin 360
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