The diagram shows the parabolas with equations y = 4 — x? and y = (x — 4)? together with the
straight lines that are tangents to both parabolas.

Find the area enclosed by the parabolas and the tangents, shown shaded in the diagram.

By symmetry, the point of intersection of the tangents is (2,2).

d
y=4—x2=>d—z=—2x

(a,4 — a?) and (2,2) are points on a tangent with gradient —2a.

_ 2
—2a=22“+;:>2a2—4a=a2—2=>a2—4a+2=0:>a=2i\/5

The gradients are —4 + 22
The tangentsare y — 2 = (—4 + 2v/2)(x — 2)
y=(—4+2V2)x+10 —4V2 andy = (=4 — 2V2)x + 10 + 42

The required area is

2 f ((—4+2v2)x + 10 - 4V2 — (4—x%)) + ((x -2 = ((-4-2v2)x+ 10+ 4\/5)) dx
2—V2

_8V2
-3

Bury Math Tutor



burymathstutor.co.uk

