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MATH 3208
COMPOSITE FUNCTIONS

Two functions, f(x) and g(x), can be combined using composition to
produce two new functions, f(g(x)) and g(f(x)).

DIFFERENT REPRESENTATIONS OF COMPOSITE FUNCTIONS

The composite function f(g(x)) can be written as (f o g)(x). -r (5 (K‘)
The composite function g(f(x)) can be written as (go f)(x).
The composite function f(g(h(x))) can be written as (f o goh)(x).

EXAMPLE 1

Given the functions f{x) = 3x, g(x) =x + 4, and h(x) =x* — 1.

(a) Evaluate each of the following:
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(b) Determine each of the following composite functions. (g ) 3(8) al{. S‘\'\
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EXAMPLE 2
Given the functions f{x) = x + 1 and g(x) = x*.

Determine the equation of the composite function y = g(f{x)), graph the composite
function, and state its domain and range.
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EXAMPLE 3
Given the functions f{x) =x* +5x + 1, g(x) =2x+ 1 ,h(x) = Jx-2 ,and k(x) = |x + 5 |.

Determine the following composite functions and state their domain and range.

(2) g(fix)) (b) fih(x)) (©) h(g(x) (d) k(fix))
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EXAMPLE 4

If h(x) = f{g(x)), determine f(X) and g(x) for each of the following:
(@) h(x)=yx’+1 1 (b) h(x)=(x-2Y+(x-2)+3

?(x)'—"— Xg %(x)= %= 2
fx) =[x+ Fo) = Xt t 3

EXAMPLE 5

A spherical weather balloon is being inflated. The balloon's radius, r, in feet, after
t minutes is given by r =,z .

(a) Express the surface area of the balloon as a function of time, z. (Area: 4::}-2)

Area = 4T QE)

Area = Ut
(b) After how many minutes will the surface area be 180 ft*?
= 47
[¥0 = 4T t t I
(80 =1t

T =3 minutes
(c) Express the volume of the balloon as a function of time, z. [Vox'ume = imj]
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EXAMPLE 6

Given f{x) =ete1mine the functions f(g(x)) and f(f(x)).

'F(j(x)) = J ' X = X
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QUESTIONS Pages 507 —509,# 1a, d, 2a, ¢, 3a,c,4e, f, 5a,b, 6,7, 14, 16a, 17, 18a, 22
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