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9FMO Unit Test — Core Pure — 12 Polar Coordinates

Figure above shows the curve C' with polar equation

r=2cos20 ,0<60<

The line [ is parallel to the initial line and is a tangent to C'. Find an equation of [/, giving your

answer in the form r = f(6).
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9FMO Unit Test — Core Pure — 12 Polar Coordinates

r=1.5+sin3#

Figure above shows the curves given by the polar equations

r=20<60< and r=15+sin30,0<0<

Nl N
N |3

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

The region S, between the curves, for which » > 2 and for which r < (1.5 4 sin 30), is shown

shaded in Figure above.

(b) Find, by integration, the area of the shaded region S, giving your answer in the form [7]

am + by/3, where a and b are simplified fractions.

Total: 10
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9FMO Unit Test — Core Pure — 12 Polar Coordinates

The curve C' shown in Figure above has polar equation
T
r=2+cosf, 0<60< 5

At the point A on C, the value of r is g The point N lies on the initial line and AN is perpen-
dicular to the initial line. The finite region R, shown shaded above, is bounded by the curve C,

the initial line and the line AN.

Find the exact area of the shaded region R.

www.CasperYC.club/9FMO0 Last updated: February 5, 2026 Page 3 of 9




9FMO Unit Test — Core Pure — 12 Polar Coordinates

0 6a » Initial line
The curve C', shown above, has polar equation

R =3a(l+cosf), 0<0<m.

The tangent to C' at the point A is parallel to the initial line.

(a) Find the polar coordinates of A. 6]
The finite region R, shown above, is bounded by the curve C, the initial line and the line O A.
(b) Use calculus to find the area of the shaded region R, giving your answer in the form a?(pm + 5]
q\/§), where p and ¢ are rational numbers.
Total: 11
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9FMO Unit Test — Core Pure — 12 Polar Coordinates

5. The curve C with equation

r="7Tcosf, —

| X
Do| 3

and the curve Cy with equation

r=3(1+cosh), —m<0<m,

are shown below.

B
>

Initial line

The curves C; and C5 both pass through the pole and intersect at the point P and the point Q).

(a) Find the polar coordinates of P and the polar coordinates of Q. 3]

The regions enclosed by the curve C; and the curve Cy overlap, and the common region R is

shaded in Figure above.

(b) Find the area of R. 7]

Total: 10
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9FMO Unit Test — Core Pure — 12 Polar Coordinates

0] » mitial line
Figure above shows a sketch of part of the curve C' with polar equation
s
r=1+tan6, O§0<§.

The tangent to the curve C' at the point P is perpendicular to the initial line.

(a) Find the polar coordinates of the point P. 5]

The point @ lies on the curve C, where § = %. The shaded region R is bounded by OP, OQ

el

and the curve C', as shown in Figure above.

(b) Find the exact area of R, giving your answer in the form [7]

DO | —

~(Inp+q+r)

where p,q and r are integers to be found.

Total: 12
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9FMO Unit Test — Core Pure — 12 Polar Coordinates

>

Initial line

a2
W

Figure above shows a closed curve C' with equation

r = 3(cos 20)%, where — % <0

IN

U
47 4 — 4

The lines PQ, SR, PS and QR are tangents to C', where P() and SR are parallel to the initial

line and PS and QR are perpendicular to the initial line. The point O is the pole.

(a) Find the total area enclosed by the curve C, shown unshaded inside the rectangle. 4]
(b) Find the total area of the region bounded by the curve C' and the four tangents, shown 9]

shaded.
Total: 13
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9FMO Unit Test — Core Pure — 12 Polar Coordinates

8. Figure below shows a curve C' with polar equation r = asin26,0 < 6 < 7, and a half-line /.

» 0=0

The half-line [ meets C' at the pole O and at the point P. The tangent to C' at P is parallel to

the initial line. The polar coordinates of P are (R, ¢).

(a) Show that cosp = \/Lg 6]
(b) Find the exact value of R. 2]
The region S, shown shaded in Figure above, is bounded by C and I.
(c) Use calculus to show that the exact area of S is [7]
1, 1
- — P
262 (9 arccos (\/§> + \/_)
Total: 15
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9FMO Unit Test — Core Pure — 12 Polar Coordinates

Figure above shows a sketch of the curves given by the polar equations

r=1 and r=2-—2sind

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

The region S, between the curves, for which » < 1 and for which » < 2 —2sin #, is shown shaded.

(b) Find, by integration, the area of the shaded region S, giving your answer in the form 8]

am + b\/g, where a and b are rational numbers.

Total: 11
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