Dr Oliver Mathematics
A=tla—d|(f-a)

In this note, we will investigate a neat trick using only two parabolas and the resulting area:

A=ila—d|(B-a)

(This is a companion note to A = %W(ﬁ — a)? so make sure you have read it first.)

1 Introduction

We will do an example.

Example 1
Two parabolas are drawn:

y=ax*4+zxr—4andy = —2*+ 2z + 2,

as shown in Figure 1.

Figure 1: y =2+ 2z —4andy = —a2> + 22 + 2



They intersect at x = —1.5 and = = 2.
Use calculus to find exact area of A.

Solution 1la
Now,

area under the curve = area under the red curve — area under the blue curve

:f [(—2® + 27+ 2) — (2% + 2 — 4)] dz
J

—-1.5
= [-32% + 32" + 6] =15
=(-¥+24+12)-(2+2-9)
= 14-L

So far, so what?

Solution 1b
There is another method.

Compare
y=ar’+br+cwithy=2>+z—4

and
y=dz?+br+c withy = —2® + 22 + 2,

where the parabolas intersect at a and 3, a < .

A=ta—d|(8-a)*

Well, a =1,a = —-1,a=—1.5,and g = 2:

A=gh=(=Dl2- (15
= (235"
= 3(420)
= 145

2 The Theory

Consider the parabola
y = az® + br + ¢

2



and
y=dz*+bz+¢c

which crosses the z-axis at * = a and x = (3, where o < 3, and which has a shaded area of
A.

Now,
ar? +brx+c=dr’?+Vr+cd=ax’+br+c—dz>—-bVr—- =0
= (a—ad)2®>+(b—b)z+(c—c)=0
= (a—d)(r—a)(z—p5)=0
and

as required.

Hence,




