4

8 Pant of the rack of a roller-coaster is modelled by a curve with the parametric equations
I=28=zinf, y=4cosd forlzs 682 2m

This is shown in Fig. 5. B is a manimun point, and BC is vertical,
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Fig. 8
(i) Find the values of the parameter at A and B.
Hence show that the ratio of the lengths OA and AC s (m— 1) (o + 1) [Z]
d 1
tii} Find &E in terms of @, Find the gradient of the rack at A. [4]
(i} Show that, when the gradient of the track is 1, 8 satisfies the equation
cosl—dsind =2 2]
(iv) Expresscos @ =4 sin @ in the form K cos{8 + o).
Hence solve the equation cos 8 —4sin@ =2 for0 < 8 £ 2m. 171
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