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Show that when « is small, cos(f + o) — cosf = —asind — %r.tz cos

Find the limit as o — 0 of . .
sin(f + a) — sin

cos(f + o) — cosd

in the case sind 0.

In the case sinf = (), what happens to the value of expression (#) when o — 07

A cirele & of radius o rolls without slipping in an anti-clockwise direction on a fixed
circle O with centre at the origin O and radius (n — 1o, where n is an integer greater
than 2. The point P is fixed on ', Initially the centre of () is at (na,0) and P is at
([:-:1 + 1)a, 0).

(a) Let ¢ be the point of contact of €7 and C at any time in the rolling motion.
Show that when ) makes an angle @, measured anticlockwise, with the
positive r-axis, the r-coordinate of P is x(#) = a(ncos® 4+ cosnd), and find
the corresponding expression for the y-coordinate, y(#), of P.

(b) Find the values of # for which the distance OF is (n — 1)a.

(e) Letfly=

1']‘1'. Find the limit as v — 0 of
n—

ylfo + o) — y(fh)
2(0y + a) —x(fy)

Hence show that, at the point (-J:(En}u y{ﬂ[;)j., the tangent to the curve traced
oul by P is parallel to OF,
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