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(i) First of all, without any restriction on x:
Whenx =0,y =1and wheny = 0,x = —a.

There is a vertical asymptote at x = a, and the behaviour of the
graph of y = Z—J_”; as x approaches a can be investigated by

setting x = a — §, where ¢ is a small positive number. This shows
thaty — oo as x = a™ [ie x tends to a from below]. And x = a + §
shows thaty » —o0 asx — a™.

Asx - oo,y » —1
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Then, with —a < x < a:
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(ii) We can draw in radii as shown below, and discover that the

area between the two (identical) triangles is a quarter of the
circle.
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So the area of A is 2 G) cosfsinf + in(l)z

= cos0sin6 +% [or%sinZO + %]

(iii) (sinf — cosB)? = 0 = sin?0 + cos?6 — 2sinBcosh > 0

= 1 > 2sinBcosf = sinfBcosH <

N |
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And sinfcosf < == — — cosfsinf > ——=
2 4 4 2
N cosBsin9+g < %+% _2+m T+2
g—cosesine - g—l m—2 =2

And when 6 = %, sinBcosO =

1 1
So that when § = & &reeof4 _ 3ty _ 24m
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ie the ratio has +72T as its largest value.
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