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SOLUTIONS

. We have

(fog)(x) = flg(x)) = f(a®+ 22 +1)
=32 +2r+1) -5
=322+6x+3-5
=322+ 62 —2
and
(go f)(x) =g(f(x)) = g3z —5)

=3z —5)*+23x—5) +1

=922 —30x + 25+ 6x — 10+ 1

= 92% — 24x + 16.

. We compute
(fog)(x) = flg(z)) = f (V2r — 1)
—5(vV2r—1)" +3

=5R2zx—-1)+3
=10z — 2.

This function is always defined, but g(x) is only defined if 2z —1 > 0, so x > % Therefore
1
Doy = | =, .
fog |:2 OO)
. (a) Here, the polynomial is “inside” the square root, so we can set

f(z)=+r and g(x)=32>—05.

(b) In this case, the linear function is inside the power of three in the denominator, so one
solution is

fz) = % and g(z) =1—bz.



4. (a)

We set
1
x:§y+2
1
gy:aj—Q
y =3z — 6.

Note that Dy = Ry = R, so Dy-1 = Ry-1 = R. Hence
f(z) =32 —6.
We have

r=+Yy—3
Vy=xz+3
y = (z+3)>
=2°+ 62 +9.

Also, Dy-1 = Ry = [-3,00) while Ry-1 = D; = [0, 00). Hence
fHx) =27+ 62 +9,2 > —3.

Finally,

Vi —i—l—lx

YTETS

1

1= -2

Y+ 4x

12
=—z2-1

In this case, Dy-1 = Ry = [0,00) while Ry-1 = Dy = [—-1,00). So now
-1 L o
f (m)zzx—l,mzo.

To graph f(x), we first recognise that this is a line, so we just need the x- and y-intercepts.
Setting %x +2 =0, we see that x = —6 so (—6,0) is the x-intercept. Also, if x = 0
then y = % 042 =250 (0,2) is the y-intercept. But the reflection through y = x of
a line is still a line, and we can obtain two points on this line just by interchanging the
coordinates of the intercepts of f(x). In other words, (0,—6) and (2,0) must be points
on the graph of f~!(z), and so we can sketch this graph as well.



(b)

()

it (0,-6)
=)

Since f(x) is a square root function, we can immediately note that its vertex is (0, —3),
which is also its y-intercept. To check for an x-intercept, we set /x — 3 = 0 which
implies that =z = 9, so (9,0) is the z-intercept. We need one more point on the graph,
such as (4,—1). The inverse function will therefore have a vertex at (—3,0) and the
points (—1,4) and (0,9) will lie on its graph.

Observe that if

f(a) = f(b)
ad+4=0+4
a’ = b?

a = =b.

Hence we can pick any pair of arithmetic inverses to show that f(x) is not one-to-one.
For instance, f(1) = f(—1) = 5 while f(4) = f(—4) = 20.
We have

r=y>+4

Vi=x—4

y=+Vvr—4.

But Rj-1 = Dy = [0,00) so y here must be positive. Thus we can choose the positive
square root only. Finally, D1 = Ry = [4,00) so

') =vVr —4,2>4.
We have
r=1y"+4
v =z —4

y==xVvzr—4.



But this time, R;-1 = Dy = (—00,0] so y here must be negative. Thus we can choose
the negative square root only. Since Dy-1 = Ry = [4,00), we conclude that

f @) = VT Az >4



