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2.08 Algebra of Functions, Composite Functions
Piecewise Functions

College Algebra: One Step at a Time, Pages 296-302: 7a), b), c), 8a, b), ¢), Extra, 12
Pages 303-305: 1, 4, 8

Dr. Robert J. Rapalje, Retired
Central Florida, USA

See Section 2.08 with explanations, examples, and exercises, coming soon!

NOTE: In this section, there are TWO very important concepts:

1. Substitution 2. Simplification

The first step is usually not hard, and the second step sometimes is easy. But
then again, the second step can be VERY difficult. Don’t be intimidated!!

2X+3

Page 298: 7a) Find f[g(x)], given f(x)= and g(x)=x"—-3x+6

2(x)+3

Step 1: Substitution: f(x)= e
2(x*-3x+6)+3
fla(x)]= (4(X2—3x+)6)
2(X2—3x+6)+3
Step 2: Simplification: f[g(x)]= 4(X2 3X+6)
2x* —6x+12+3
f [Q(X)]= 4()(2 “3xa 6)
2
7a) Final answer: f[9(x)]= 42(XX2—_ 63thr 165)



2X+ 3

Page 298: 7b) Find g[ f (x)] where f(x)= and g(x)=x*—3x+6

Step 1: Substitution: g[x]=(x)2 -3(x)+6
g[f(x)]=(2x+3j _3(2x+3)+6

4x 4x

e peee 2x+3Y’ 2X+3
Step 2: Simplification: g[ f (x)]= -3 +6
4X 4X
Ax*4+12x+9) 3(2x+3) 6
f = - = e
oLt Ol ( 16x? ] 1( 4x ) 1

Before going any further, the LCD is 16x°, so multiply numerator and
denominator of the second fraction by 4x, and the third “fraction” by

16x°. Hang on! This one might get ugly!
AX* +12x4+9) 3 4x (2x+3) 6 16x%°
gl f (x)]= °o——e

2 +> 2
16x 1 4x 4x 1 16X

(4%° +12x+9) - 12x(2x + 3) + 60 16X’
16x°
AX* 412X +9—24%* — 36X + 96X%°

16 x?
76> —24Xx+9

16 x>

2X+3
4x

gl T ()]=

glf ()=

7b) Final answer: gl f(X)]=

Solution: 7c) Find f[f(x)], where f(x)=
2(x)+3

4(x)
f[f(x)]:%, where f(x)= 2);:3

2(2x+3)+3
£ (x)]= — X

4(2x+ 3)
4X

Step 1: Substitution: f(x)=




Page 298: 7c) continued

2( 2X + 3) .3
4x
4( 2X + 3)
4x
Of course, this is a complex fraction, which can be tricky. Method | or

Method 11? Let's try Method Il. The LCD for the entire fraction is 4x, so
multiply numerator and denominator of the complex fraction by 4x.

L]
f[f(X)]= 4x 2X+3
)

4x.2(2x+3)+41x.3

Step 2: Simplification: f[f(x)]=

T Oa1== 1 4x 4X2X+3
1'[4( 4x ﬂ

Now THAT'S UGLY!l But it cleans up nicely! ALL these ugly fractions

divide out, leaving this:
[Af.2(2x+3)+41x.3}

)

2(2x+3)+12x
4(2x + 3)
4X+6+12x
4(2x + 3)
16x+6
4(2x + 3)
2(8x + 3)
4(2x + 3)

7c) Final answer: fLf(x)]= _Bx+3
2(2x+ 3)

fFLT()]=

fFLT(]=

fIT(x)]=

fFLT(0]=
fFLT(]=



3X=2

Page 298: 8a) Find f[g(x)] where f(x)= and g(x)=5x"-2x

3(x)-2
Step 1: Substitution: f(x)=%
3(5x° - 2x) -2
flog(x)|=
[a60] 4(5x* - 2x)
Step 2: Simplification: f[g(x)] 3[5x - 2x) -2
e < lmplnicarion: X)|=
P P o 4(5x* - 2x)
2_ —
8a) Final answer: flo(x)]= 12§(5X6X2)2
Page 298: 8b) Given f(x)= 3X=2 and g(x)=5x%-2x, find g[ f (x)].
Step 1: Substitution: g[x]=5(x)2—2(x)
3x-2) _(3x-2
g[f00]=5( i ) —2( i )
2
Step 2: Simplification: g[f(x)]=?(3z;2) —%(32;2)
5(9x*=12x+4) 2(3x-=2
g[f(x)]zi( 16X ]_1( 4x )

Before going any further, the LCD is 16x*, so multiply numerator and
denominator of the last fraction by 4x. Hang on! This one might get

ugly!

g[f(x)]=?[9x —12x+4] 2 4x (3x—2)

16x° 1 4x 4x
(0] 5-(9x2 ~12x + 4)— 8x(3x-2)
16x?
ol 1 () = 227002 202+ 16
X
8b) Final answer: gl f(x)]= 2 I:jzx-l- 2



3X=2

Page 298: 8c) Find f[f(x)], where f(x)= and g(x)=5x"-2x

Step 1: Substitution: f(x)= %
f[uxn=§£$%53,whme-uxy=3z;2
3(3x—2)_2
4x
fLf(x)]=

4( 3x — 2)

4X
Step 2: Simplification:

Of course, this is a complex fraction, which can be tricky. Method | or
Method II? Let’s try Method Il. The LCD for the entire fraction is 4x, so
multiply numerator and denominator of the complex fraction by 4x.

T
e e

1'[4( 4x ﬂ

|:4X03(3X_2)—4X02i|
F[F(x)]= 1 4x 1

]

Now THAT'S UGLY!! But it cleans up nicely! ALL these ugly fractions

divide out, leaving this:
M03(3X_2)—?02i|

L%
fFLf(x)]= 52(0[4(32;;2)}

3(3x—2)—8x
4(3x-2)

9x-6-8x  X-6

4(3x—2)  4(3x-2)

fIT(x)]=

8c) Final answer: fLf(x)]=




Composite Functions
(also known as Composition of Functions)

Using the notation of higher math, the notation is sometimes written

flg001=(f > g)(x)
ol f ()1=(g° f)(x)

Extra Application (from Soledad at Brevard Community College).
The function to convert Fahrenheit to Celsius is given by:
C(f)=5/9 (f - 32)

The function to convert Celsius to Kelvin is given by:
K(C)=C +273.15

a) Find a composite function that represents temperature on the
Kelvin scale in terms of degrees Fahrenheit. That is, find K o C(f)
K(C)=C +273.15 and C(f)=g(f - 32)

K o(C(f))=K[C(f)] g(f—32)+273.15

b) Convert 0 degrees Fahrenheit to Kelvin using your composite
function. If f =0, then

K = (C(0)) 3(0—32)+273.15 %60+273.15 255,37

c) Convert 100 degrees F to Kelvin using your composite function.
Solution: If f =100, then

K o (C(100)) g(loo —32)+273.15

K o (C(100)) 2(68)+273.15 3%;O+273.15 310.93



3x-4

Page 301: 12. f(x)=
Solution:
First find: f(-h=__
3(—4)-4
t(ay= 3 (2)
f(—4)=__—f
f(-4)=4
12a)  (f+0)(-4)
f(-4)+9(-4)
4 + (-8)
—4
c) (feg)(-4)

f(=4)e g(-4)
s o (-2)

-32

e) (fog)(-4)
f[g(—4)] where 9(—4)=-8

f[—8]=%
f[—8]=__—288

(f o g)(—4)= f[—8]=%

and g(x)=x"+4x-8

and g(-4)=

g(-4)=(-4)" +4(-4)-8

g(-4)=16-16-8
g(-4)=-8

b) (f-0)(-4)
f(=4)-9(-4)
‘- ()

12

d) (f/9)(-4)
f(=4)

9(-4)

4
(-8)

N |- [0 0)

f) (go f)(-4)
g[ f (_4)] where T (—4) =4

g[4]=4’+4e4-8
g[4]=16+16—8

(go f)(-4)=gl4]=24



Page 301: 12 continued) f(x)=M and g(x)=x"+4x-8
X

g) (9°9)(-4)

h) (fo f)(-4)

g[g(—4)] where g(—4) =-8 f [ f (—4)] where f (—4) =4
2 3(4)-
g[-8]=(-8) +4e(-8)-8 f[4]= %
o[-8]=64-32-8 f[4]=§
(geg)(-4)=g9[-8]=24 (fof)-4)=f[4]=2
[ x> if x=0 (call this category 1)

Page 303: #1. f(x)= 1

Solution:

a) f(2)=__
f(2)=2°
f(2)=4

by f(-2)=___
f(-2)=-2-3
f(-2)=-5

c) f(-8)=___
f(-8)=-8-3
f(-8)=-11

d f@)=___
f(8)=8°
f(8)=64

o f(O)=__
f(0)=0°
f(0)=0

Ix—=3 if x<0 (call this category 2)

This means that x=2, which means that x is in category 1, since x>0 .

This means that x=—2, which means that x is in category 2, since x <0 .

This means that x=—8, which means that x is in category 2, since x <0 .

This means that x=8, which means that x is in category 1, since x>0 .

This means that x=0, which means that x is in category 1, since x> 0.

f)y f(-25)= This means that x=—25, which means that x is in category 2, since x <0 .

f(-25)=—-25-3

f(-25)=—28



[ x? if x<-2 (call this category 1)
Page 304: #4. f(x)=1 3 if —2<x<0 (call this category 2)
-2 if x>0 (call this category 3)

Solution:

a) f(2)= This means that x=2, which means that x is in category 3, since x > 0 .
f(2)=-2e2
f(2)=-4

b) f(-2)= This means that x=—2, which means that x is in category 1, since x < -2.
f(-2)=(-2)’
f(-2)=4

c) f(-8)= This means that x=—8, which means that x is in category 1, since x < -2.
f(-8)=(-8)’
f(-8)=64

d f(8)= This means that x=8, which means that x is in category 3, since x > 0 .
f(8)=-2¢(8)
f(8)=-16

e) T(0)= This means that x=0, which means that x is in category 2, since—2<x < 0.
f(0)=3

f) f(-13)= This means that x=—13, which means that x is in category 1, since x<-2..
f (-13) = (-13)°
f(-13)=169



[-x?+5 if x<-3 (call this category 1)
Page 305: #8. f(x)= 14 6-5x if —3<x<2 (call this category 2)

[-3-2x if x>2 (call this category 3)
Solution:
a) f(2)= This means that x=2, which means that x is in category 3, since x > 2 .
f(2)=-3-2(2)
f(2)=-3-4
f(2)=-7
b) f(-3)= This means that x=—3, which means that x is in category 2, since-3< x < 2.
f(-3)=6-5(-3)
f(-3)=6+15
f(-3)=21
c) f(-5)= This means that x=—5, which means that x is in category 1, since x < -3.
f(-5)=—(-5)°+5
f(-5)=-25+5
f(-5)=-20
d f(8)= This means that x=8, which means that x is in category 3, since x > 2.
f(8)=-3-2(8)
f(8)=-3-16
f(8)=-19
e) T(0)= This means that x=0, which means that x is in category 2, since-3< x < 2.
f(0)=6-5(0)
f(0)=6
f) f(-8)= This means that x=—8, which means that x is in category 1, since x < -3 .
f(—8)=—(-8)°"+5
f(-8)=-64+5
f(-8)=-59

10



