Fizure 2

A circalar tower sfands i a large horizontal field of grass. A goat is attached to one end of a sming
and the other end of the string is atmched to the fived point O at the base of the tower Taking the
point & as the omgin (0, 0), the cenire of the base of the tower is at the peint IT0, 1). The mdins
of the base of the tower is 1. The sting has length = and you may ignore the size of the zoat. The
omrve £ represents the edge of the region that the poat can reach as shown m Fizure 1.

{a) Write down the egoaton of C fary < 0. o

When the goat is at the point Gir. y). with x > 0 and y > 0. as shown in Figure 2, the sring lies

along Q4(F where (4 is an arc of the circle with angle T4 = ¢ adians and A4 is a taneent to the
circle at 4.

(1) With the aid of a snifable diagram shew that
r=sof+(x-fcosd

y=l-cos8+(x—Fszimd
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() By considering Jyﬁdﬁ‘. show that the area between ', the positive r-axis and the positive
y-axis can be expressad in the form

Fru sinudu+Jru=si.11=udu+L'usinu|:ns 1
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(d) Show thar | uzs'ufudh:——Lu 5in & o5 u du
‘ o “

(2) Hence find the area of prass that can be reached by the moat. ®
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