Composite Functions Topics

Practice Exercises (with Solutions)

Topics include interpreting graphs, tables, inverses, domain,
average rate of change, and more.
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Finding the domain:

Composite Functions

The domain is the set of independent values that are defined in a function.
When finding the domain of composite functions, you must find the domain of the first function AND the composite function.

X~1  Whatis the domain of g(f(x))?

1
Example: f(x)= <+2 gx) = T 5

Method 1: Find composite function, then determine domain

The composite function is < <+2 ) — 1

1 X+2
— —x-1
X+2 X+2
X+2 —x-1
1 N 5x+10) - sx+11  © Sx+1l
x+2 x+2 Txtz x
x=-11/5

So, the domain is all real numbers except

x#-2 or X% -11/5

Method 2: Find domain of 1st function, then identify elements that would conflict with 2nd function

1

The first functionis fIX)= ——— 5o x cannot equal ~2

x+2
. x—1
then, the second functionis  g(x) = <T5

*¥**So, whenis flx)=-57

1

-5 = -5x—10 =1

x+2

0, X cannot equal -5..

Therefore, x cannot be -2 because it's undefined in f{x)...
5x = 11 And,

x = —11/5 X cannot be -11/5, because f{-11/5) = -5
and, —5 is undefined in g(x)

1 -1
Example: flx)= x+2 g(x) = i iy

Domain of g(x) is all reals except x=-5

What is the domain of fg(x)) ?

fe) = —
Domain of f{x) is all reals except x = -2 LS — + 2
X+ 5 -
. Y - %=
So, whenis g(x)=-27
_ XA~ 1 f = !
Xx+5 x—1 2(x+5)
X+5 x+39
Therefore, the domain is
2x—-10 =x—-1
9 = 3x all real numbers wherex%-S_.-S _ x+5 x=-3
X+9 o~



1. Components of Functions

Composite Functions Topics

Split the following into 2 (or more) components.

2 h(x) <(f=8Xx) Determine possible functions f{x) and g(x):
Example: h(x)=(x+3)

1
If h(x)= (fog)(x) .whatare f{x)and g(x)? B h= “+1

f=x2 g®=(x+3) b) hx)= AX +1

because fle(x)) = (x+ 3)2

¢) hX)= Ax +1
Note: g =x i) =(x+ 3 9 Ho-AmT1
is NOT correct!
e h(x)= (3x+9)
D hx)= sintx
pt) =(fegsM(t)  Determine possible functions ft), g(t), and A(t)

g p()= cos? (3t+5)
B b = log 12+ 1)

II. Answer the questions for the following graph:

10
(%) a) (f+g3)=

b) (fog)3)=
/ o) (g °D3) =
10 -5 0 5 10 d) (fo t)(l)=
/ &) ge)=
5 fx)
/ n gl@)-=

9 1=

-10

h) -0 =



III. Domain Composite Functions Topics

1) For the given functions f{x) = Alx
2(x)=2x+3 find the domains. of the composites:

a) fog
o) gof
O S f
d gog
) = W= 2

Find the domains:
a) fog

b) g=f

Q) feof

d gog

3 f=x'-16 g®) = A

Find the domains:

8) flg)
b) g(x)
) fifx)

4 glex)



IV: Inverse and Composite Values (graph)

=

-H‘
-
™|

What value(s) of X solves each equation?

a) flx)=4 b) fx)=-1
d) fix).gx)=0 e fix) g =4
g glfx)= 4 W (fog)®=1

V. Intrepreting values from a table

a) What is the domain of f? g?

b) What is the domain of % ) % 5

€) What is the domain of f(g(x)) ? g(f(x))?
d (FeNO) =

e (o)l =

f) If (Fog) (x) = 3. whatis x?

g) If g(f(x)) =-4 then what is x?

h) If fg=8, whatisx?

Composite Functions Topics

&(x)

c) gx)+2= 29

H (geg)®) =7

s
-

Assume the values in the table are all the elements in each function.

X fx) &x)
-4 -1 -3
-3 6 2
-2 4 Q
-1 0 5
0 1 6
1 3 -1
2 3 1
3 2 4
4 -2 -4




VI. Applications

1) A dress size in France as it relates to the US is modeled in the function
s(x)=x—32
And, a dress size in the US as it relates to Italy is modeled by the function
y(x) =2(x + 10)

‘What is the function for the dress size in France as it relates to Italy?

2) Using the given functions, find the Average Rates Of Change (AROC)

Axtix ) —f%)

fla+h)—fla)
h Nx

a) flx)=3x+2 b) gx)= 2xF +x—1

VII. Miscellaneous Questions
a) Find fogeh
fx)= 4
g(x)= 5x

h(x) = x2-x-2

Composite Functions Topics

Ax+h)— A%
h

1
x—1

c) h(x)=

b) Ax)=-3x

)= x+4 What is (g0 f)(x)?

a)3x-4
b)-3x-4
c) 3x+4
d) 3x?+4

e) 3x2+4



¢ fx)=2x+1 Composite Functions Topics

g(x) = x°

For what values of X does (fog)x) = (g0 N(X) ?

d) filx) = 3x+8

If fifix))=23, whatis x?

€) Given: f{x)=(x—6)x —4)

egx)=x+1

When is g(fix))=0?

f) j(x)=x274 g(x)=/\/§

Find and compare the domain of (f = g)(x) and (go /HX)...

D fx) = Afx+4
3 Find (fe g)x) and its domain...
gx) = =

(g o D)(x) and its domain
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I. Components of Functions

Split the following into 2 (or more) components.

2
Example: h(x)=(x+3)

If h(x)= (fog)(x) . whatare f{x)and g(x)?

f=x! gX)=(x+3)

because fle(x)) = (x+ 3)2

Note: g(x) =x2 fx) =(x+3)

is NOT correct!

II. Answer the questions for the following graph:

10

g(x)

/ ’5 i

-10

Composite Functions Topics

SOLUTIONS
h(x) (fog)x)  Determine possible functions f{x)and g(x):

a) h(x)= ﬁ f) = % 2x) = x> +1

b) hx)= Ax +1 g®) =Ax  f) =x+1

© A= Ax +1 g®) = x+1  fix) = AX

d hx)=A2x+1 F@=Ax  g®=2x+1

& hx)= (3x+9) fE=x 2(x) +3x+9

D h(x)= sin*c f@=x* g =sinr

PO =gl

g pt)= cos? (3t+3)

h) p(t) = log (t2+ 1)

a) (f+9@)=
b) (fog@)=
¢ (gonBd)=
d) (fe D=
e) glg@)=
f egl®=
2 flp-=

h) (f-g)0) =

Determine possible functions ft), g(t), and h(t)

ft)y=12 h(t)=3t+5

a(t) =cos(t)

ht) = t2

Ay = log(t) egH)=t+1

f3)+g3) = -4+6=2
g(3)=6 and f(6) -4
f(3)=-4 and then g(-4)=-1
f{1)=-4 and then f(-4)=-4
g(4)=7 and then g(7) =10
"g of what number equals 3" ?

0 (because g(0)=23)

since no input into f{x) would produce
3, there is no solution Q

£(0) - g(0) = -4-3="-7



1II. Domain

1) For the given functions fx) = A'x

2)

3)

a) First, find the domain of g..

Then, find the domain of fo g. m —y x =32

Finally, identify the intersection.. fall real} (1 { x> -3/2 } =

Domain of /1 x>0

a) fog

b) gof

Qf=f
b)
d) g-8

3
x—1

S =

Find the domains:
a) fog

b) gof

Q) fof

d) gog

f(x)=x2 - 16

Find the domains;

gx)=2x+3

&® =

o(®) = Ax

SOLUTIONS

all real numbers

Of those numbers, all of them can go into g

20X +3

2
X
a) domain of g: all reals exceptx =10
domain of fog 3
2 _,
X
all real numbers except 0 and 2 ‘
b) x £1
domain of £ x % 1
2
&) = 3
X-1

domain of composite: all reals

a) flg(x))

first, find numbers coming

from g(x).. >0

find the domains of the composites:

Composite Functions Topics

c) Domain of f: x>0

Domain of fof . x>0

d) Domain of g: all real numbers

Domain of go g

{domain of 7} ) {domain of fof } = x>0 |

2(2x + 3) + 3: all real numbers

therefore| domain is all real numbers

-3 is undefined

-1

¢) domain of £ all reals exceptx =1 g//

domain of fof all reals exceptx =4

{x|x#£1.4}

X -

d) domain of g: all reals except 0

domain:
all reals except 1

the domain is

1

since any result from this domain will work,

domain of f{g(x)) = domain of g(x) [1 domain of fg(x))

NOTE: When finding domain of composite, vou
must consider the domain of the first function as

a) flg(x) then, consider which of those well as the composite...
numbers are permitted in f{x)..
b) &(=) all of them.. &)= Nx fletx) = x- 16
. = n
€} AAX) | all real numbers domain of flg(x)): x=0 ‘ =0 all real
DOMAIN: xz=0
) g b) domainoffix) (1 domain of g(Tx))
) =x2 16 ) =Ax2 - 16 2(fx))
al real n 2(x) may only contain values that are not negative...
X=—4 x=1

domain of the composite: | x| >4

So. f{x) must be non-negative...

x2—16 =0

|x|=4




IV: Inverse and Composite Values (graph) SOLUTIONS Composite Functions Topics

1) 2(®)

-H‘
-
™

‘What value(s) of x solves each equation?

2) fix) =4 b) () =-1 ¢) g +2= 9
. 2 whenx=-1or2
g(x)=7 this occur
Ay —
7@ =x A
=-3 =-lor2
4 fx).gx)=0 &) M) +gx)=4 H (geph=7
This occurs if fix) =0 answers ].I]:Ihlde the because if 5 = 4. o) = 8
or g(x) =0... interval [-2, -1], e
- i then 2. Ifx . then, g(8)
since g(-4) does x=2 hen 7. In betw
not exist, it (and, somewhere then 7. In between,
is eliminated.. between -4 and 3) the composite crosses 4.
9 g(fl)= 4 W) (fog)®)= 1 ) L) ©) = [
g(x) = 4 when x is -2... since f{x) must equal 1... g g(0) | s

So, when is flx)=-27?
this occurs when this occurs when
| x=19.256575 |

g(x) must equal -3.75, -2.25, 6, or 9..

V. Intrepreting values from a table
domain for each: {-4,-3,-2,-1,0,1,2,3,4}
a) What is the domain of /7 g?
Assume the values in the table are all the elements in each function.
all elements except -1
b) What is the domain of _&_ S o (because f{-1) = 0)
T g

x ) £
R all elements except -2
P -4 -1 3
€) What is the domain of f(g(x)) ? g(fx)? 2(x) must be 3 6 2
-4, -3, -2, 1,0, -2 g g
d) (fof)0) = A =1. 1_.2_.I3_.0r-lt0 -1
then, 1) =3 qualify for f{x) 0 1 6
therefore, 1 3 -1
e) (gog-l) = g)=5. domain of 2 3 1
g(5) Does Not Exist! Agx)is 3 2 4
(-4,-3,-2,1,2, 3.4} 4 2 4
) If (feg)(x) = 3, whatisx? x=-3.2
fx) must be neref
g) If g(f(x)) =-4 then whatis x? x=-2 -4,-3,-2,-1,0, theretore, .
g) If g(fx) en what is X AU, e ;1ote; 1 -
qualify for g(x) g(fix)) is 1f§76-?f thinﬂ';j?f;fﬁ
h) If fg=8 whatisx? x=3.4 (-4.-2.-1,0, 1,2, 3. 4) and, 6 is not qualify for

the domain of g(x)



VI. Applications
1) A dress size in France as it relates to the US is modeled in the function
s(x)=x—32
And, a dress size in the US as it relates to Italy is modeled by the function
y(x)=2(x+ 10)

‘What is the function for the dress size in France as it relates to Italy?

SOLUTIONS Composite Functions Topics

If you input the size in Italy, the output is
the dress size in US...

v(x)=2x+20 s(y(x))= (2x+20)-32

Then, if you input the US size, the output is
the dress size in France...

where x is the

8(x) = x - 32 dress size in Italy..
2) Using the given functions, find the Average Rates Of Change (AROC)
fa+h) - fa) Axthx) =9 fix+h)— fi%)
h Ax h
1
a) fx)=3x+2 b) g®)=2x* +x—1 ) h(x)= —
3ath)+2 —(3a+2) 2x+A%)7 + X+ A —1- 22 +x—1) 1 1
b AX (x+h)-1 x-1
3a+3h+2-32-2 s axax+ 285 xt ax— 282 Ox b
" ax (x-1) — [&+h)-1]
+h) - -
371_111 = 4x AX + 2Ax2 + AX [t h) 11]1 &-1
AX
__-h
ax+ 2A% +1 [(x+h)-1]x-1)
h

NOTE: AROC between 2 and 5

x=2

(5 MHX=3
change between 2 and 5

4x+ 2% +1
50, AROC=4(2)+2(3)+1=15

slope between (2, 9) and (5, 54) is 45/3 = 15

—1
x+h-D)(x-1)

Average Rate Of Change (AROC)

faty—flay o S8 - b
h - b

a

VII. Miscellaneous Questions
feh(x))
working from right to left:

8) Find fogoh

_ L2
f)y=x"+4 goh = S(XZ*X*Z)
8@®) = 5% = sx’~sx-10
nx)=x*-x-2 then, find £ o (g0 h)

(5x%—s5x-10)% +4
sx?—s5x-10

2
X 5x"-5x-10

25x* —s0x° —75x% +100x + 104 ‘

2 bl
25xt —25%° - sox
—25x%° +25x% + 50%

+ —50x2 + 50x + 100

25x* —50x° —75%% + 100% + 100

b)  Ax)=-3x
o) = x+4 What is (g f)(x)?
a)3x-4

b)-3x-4 gfx) = -(-3x) + 4

c) 3x+4

d) 3x?+4

= 3x+4

e) -3x% +4



) flx) = 2x+1 SOLUTIONS Composite Functions Topics

g6 = x°
2 2 22 41 = axrax+i
fle(x) = fix©) = 2x° +1 X
For what values of X does (fog)(x) = (g HX) ?
) 2 +4x = 0
2(flx) = g2x+1) = 4x"+4x+1
2%x+2) =0
d) Ax) = 3x+38 x=0,-2
outside function f Inside function f°
If f{ix)) =23, whatis x?
F(x)=23 =5
3x+8=23 3x+8=5
Xx=5 x=-1
©) Given: flx)=(x~6)(x —4) So, whenis g(x)= 0 ? 1= (x- 6)x- 4)
gx)=x+1 This occurs when x =-1, because g(-1)=0 d=x2-10x+24
Now, we must find out when fx)=-1... x—5x-5 =0
Whenis g(f[x))=0?
Xx=13
B fx) = x2 —4 g = A3x
Find and compare the domain of (f = g)(x) and (go f)(x)...
domain of g(x) ----> x=0 domain of f(x) ----> all reals
3x-4 <> domain of fg(x)) ---—-> all reals 302 -4) <> domain of g(f(x)) > x=-2orx=2
then, the intersection of these domains is x>0 then, the intersectionis x <-2 orx>2
2 fx) = Afx+4
5 Find (fe g)(x) andits domain... (fo g)x) = fgx) = i_ +4
X)) = 2
&) X (g o H)(x) and its domain
since domain of g(x) is all reals EXCEPT 0
3
(go b = gfx) = ——— :
4 and, domain of (fo g)(x) 3 1420
X
since domain of f(x) is x> -4,
< . =
and domain of (go f)(x) x >-4, -3/4 0

the domain is the intersection (-4, ® ) domainis (—eo ,-3/4] U(0, ¢ )




Thanks for visiting. (Hope it helped!)
If you have questions, suggestions, or requests, let us know.

Cheers

mathplane.com

Also, TeachersPayTeachers, Facebook, Google+, TES, & Pinterest.

And, Mathplane Express for mobile at Mathplane.ORG



