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Alternative
Finds either the areas 1 or 2
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A complete method to find area 3
Area 3 zlﬁxzz_lxzz{zﬂ_z} M1 3.1a
4 2
A complete method to find the required area
Shaded area = Area of semi circle—areal — area2 — area 3
= 17r><22 1 x 2% xsin 27[ — 1><22><Z — l7z><22—1><22
2 2 3 2 3 4 2
=2 3-2 (-2
) M1 | 3.1a
Or
Shaded area= Area of sector —area 1 — area 3
= E><4 27[ — 1><22><Sin 2—” - l7r><22—l>< 22
2 3 2 3 4 2
=4—”—\/§—(7r—2)
Area = %—ﬁ+2 Al | 1.1b
4)
(11 marks)
Notes:
()

M1: Finds the modulus and argument of z
Al: Correct modulus and argument of z




M1: Uses a correct method to find to all the other 4 vertices of the pentagon. Must be doing the

equivalent of adding/ subtracting multiplies of 2?” to the argument.

A1ft: All 4 vertices following through on their modulus and argument. Does not need to be
simplified for this mark.

A1: All 4 vertices correct in the required form

(i)(a) /
B1: Circle centre (0, 2) and radius 2 or /-~ with the vertex on the origin.
B1: Fully correct region shaded.

(i) (b)

M1: Writes the required area using polar coordinates

M1: Uses sin’ ) = % —%cos 20 and integrates to the form 46 + Bsin 26

M1: Uses the limits of %and %and subtracts the correct way around. Must be some attempt at

1 . ) .
area = 3 f asind *> df and integration.

A1l: Correct exact area =§ —/3+2

Alternative

M1: Finds either area 1 or area 2

M1: A complete method to find the area 3

M1: A complete method to find the required area= Area of semi circle —area 1 — area 2 — area 3 or
= Area of sector —area 1 — area 3

A1l: Correct exact area =§— 342




