Edexcl A level Mathematics Functions o

Section 2: Composite and inverse functions

Section test

Questions 1 — 4 are about the functions f, g and h which are defined as follows:
f(x)=vXx-2 x>2
g(x)=2x-3 xeR
h(x) = X x>0

1. The composite function fg is defined as:

(a) fg(x) =v2x-3 (b) fg(x) =2+/x—2-3
(€) fg(x) = (2x—3)vx-2 (d) fg(x) =+2x-5

2. The composite function hg is defined as:

(a) hg(x)=2x"-3 (b) hg(x) =(2x~-3)’
(c) hg(x) =x*(2x-3) (d) hg(x) =(2x)* -3

3. The inverse of the function g is given by:

(@) g_l(X)=XT+3, xeR (b) g‘l(x):§+3, xeR

(© g’l(x):2x+3, xeR (d) g‘l(x)=§—3, xeR

4. The inverse of the function f is given by:

@@ f'(x)=(x+2)°, x>2 (b) FH(x)=(x+2)?, x>0
@© f'(X)=x*+2, x=>2 (d) fr(x)=x*+2, x>0
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5. The functions p, g and r are given by:
p(x) = ax
q(x)=x+b

r(x) =§

Write the function

as a composite function in terms of p, g and r.
a(x+b)

: . a . .
Write the function —+b as a composite function in terms of p, g and r.
X

Write the function a®x+2b as a composite function in terms of p and q.

6. Which one of the functions below does not have an inverse function?

(a) f(%) _ 1 (b) f(x)=x>+1
x—1
(©) f(xX)=x*+3, x

%

0 (d) f(x)=x*-2x

7. The graph of a function f(x) is shown below.
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8. The inverse of the function 32X+1 is:
—X
2+ X 2—X
a b
@ 3x-1 ®) 3x+1
2X+1 2x-1
Cc d
© X—3 @ X+3
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Solutions to section test

1. fg(x0) =f(2x-3)
=J(ex—-3)-2
N oy

2, hg(x) =h(2x -3)
=(2x—-3)*

2. yIQX—B
Interchanging x and Y x=2y-3

AX+3=2Y
_Xx+3
2
The range of g is x € R, so the domain of g is x e R,
+
The inverse of g is given by g7 (x) = AT=
4. y=~x-2

nterchanging x and y:  x = /5 -2

X*=y-2

Yy=x+2

The range of fis f(x) >0, so the domain of f1is x>0.
The inverse of fis given by £*(0) =x*+2, x>0

5. The function ls obtained by first adding b, then multiplying by a, then

a(x +b)
taking the reciprocal. So the functlons are applied in the order g, p, v, and therefore the
function is rpg,

a
The function —+4 (s obtained by first taking the reciprocal, then multiplying by a,
X

then adding b, So the functions are applied in the order v, p, g, and therefore the
function is qpr.

The functlon 4°x +26 is obtained by first multiplying by a2, and then adding 2b,
So the functions are applied tn the order p, p, g, g, and therefore the function is g2p2,
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6. f(x)=—
.

The function f(x) = x* +3 Ls not one-to-one over the real wumbers, but over the given
domain x >0 it is one-to-one, so has an lnverse.
The function £(x) = x* —2x ls not one-to-one over the real numbers, so it does not

and f(x) = x> +1 are both one-to-one functions, so have tnverses.

have an tnverse,

#. The graph of the bnverse function Yy = £2(x) is the reflection of the graph of
Y= f(x) tn the line Y =X This is graph R.

e _3x+1
=X
) 3y+1
nterchanging x and y:  x =
=Y
/((:2—3) =3y+1

QX—Xg=35+1

2/(—1=35+/(5

2x-1=y(3+x)
2x-1

X+3
-1

p ., 2K
The inverse of the function is :
X+3=2
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