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Solution

(i) Area OAC < Area of sector OAC

= %(1)25inx < %(1)235 = sinx < x

rtp: xcosx < sinx or x <tanx (as0<x < g& hence cosx > 0)
Area of sector OAC < Area OAB

= %(1)2x < %(1)tanx

= x < tanx , as required.

(ii) Asx > 0, xcosx < sinx < x = cosx < % <1

Ascosx - 1 asx = 0, % is trapped between 1 and a number

that gets closer to 1, so that % -1
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[L'Hopital’s rule: if lim f(x) =lim g(x) = 0 or + o,
X—C X—C

then lim 2 = [jm £ '(x)]

x—c g(X)  x—c gr(x)

(iii)

(iv) See (ii). The hump of y = % in the diagram in (ii) between

x = 2 & x = 3m represents the 1st positive repeated root of

sinx

—=c, and therefore the 1st positive repeated root of

sinx = cx ; ie where the graphs of y = sinx & y = cx touch.

. sinx . " . sinx
(v) X is where — = ¢ le the 1st positive maximum of y = "
d XCoSsx—sinx
2o )
dx x?

= xcosx — sinx = 0= x = tanx;ietanX = X



