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Referring to the diagram, from triangle T:

a=1.sinf &b = 1.cos6

= coordinatesof Qare (1 + a,1 + b) = (1 + sinf, 1 + cosh)
Gradient of PQR is — g—}; = —tanb

Eq'nof PQRis y — (1 4 cos@) = —tanf(x — [1 + sinf])
iey =1+ cosf — xtanf + tanf(1 + sinf)

= ﬁ (cosO + cos?0 + sinf + sin?0) — xtand

= 159 (1 + cosO + sinf) — xtanf
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or y =secl + 1+ tanf — xtan6

AtP, 0 = secf + 1 + tanf — xtanb

__ secf+1+tanf

> x = = cosecl + cotf + 1
tan@

and so the coordinates of P are (cosec8 + cotf + 1,0)

(ii) By reversing the roles of P and R, we see that B (g — 9) =
A(6).

Let the area bounded by the circle and the x & y-axes be C (which
is independent of 9).

ThenC =1--m(1)?=1-2
And 4 (%) + B (%) + € + (1) = Area(OPR)
S AE)+A()+(1-2) +n=tor.or
(as OR = OP when 6 = -)

.

= 24 G) +1+ %ﬂ = (cosec(g) + cot(%) + 1)

=~ (V2 +2)?
my_1 2 _1_3m
SOA(Z)_AL(\/E-I_Z) 2 8
1 1 3n
=-+V2+1---=
=V2+1-2

(iii) Referring to the diagram in (i), area of ACP = area of QCP,

and therefore A(0) = 2 X area of ACP — area of minor sector CAQ
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T 1 1 VA A
When 6 = -, area of ACP = ~ (AP = > (cosec (;) + cot (E))

_1(z 1\
_2(\/§+\/§)_ 2

A
And area of minor sector CAQ=%XTL’(1)2=(”2—”3)=§

So A (g) =2 (\/;) — g =+/3 —%, as required.



