3.5 Composition Functions MATH 1610 THOMPSON

1) The domain of the composite function (fog)(x) is the NOT the same as g(x). False

2) Find (fog)(x) if f(x) =vx + 4 and g(x) =§ we plug the ginto f E + 4
3) fH=fogandH{x)=436- 16x° . which of the following cannot be the component functions f and

g7
4 fix)= 436 - ; g(x)= 16x

4) Given f{x)=5x and g(x) = Ax° +4 find the following expressions.
(a) (Feg)4) (b) (gef)i2) (c) (Fef)(1) (d) (gegl0)

Plug the # into the inner function then plug that answer into the outer function
g(4) = 4(4)> +4=68 f(2)=5(2)=10 f(1)=5(1)=5 g(0)=4(0)>+4=4
f(68)=5(68) = 340 g(10)= 4(10)%+4 = 404 f(5)= 5(5) = 25 g(4) = 4(4)%+4 = 68

1
5) Given f(x)= 2x* -1 and gix)=6- —:::2: find the following expressions.

2

(a) Efgg}{d} (b) (gofi(2) (c) (fof){1) (d) (geg)l) .
8(4)=6 — ~ (4) = -2 f(2)=2(2)>-1=7 f(1)=2(1)>1=1 g(0)=6—=(0)? = 6
f(-2) =2(-2)-1=7 g(7)= 6 — % (N2=-3 f1)=2(1)>1=1 g(6)=6— % (6)? =-12

6) For fix) =and gix) find the following composite functions and state the domain of

sach Write the function listed first with a blank in place of the x value
(a) fog (b) gef (c) fof (d) geog

5 )+4 8( ) 5 )+4 8( )

5(8x) + 4 8(5x+4) 5(5x+4) + 4 8(8x)

40x + 4 40x+32 25x + 24 64x

¥ . The domain of g o fis all real numbers.  FOr all parts because they are lines



7) Forfix) and gix) 3 1(2 find the following compaosite functions and state the domain of

each.
(a) feg (b) gef (c) fof (d) geg
7(x?) +9 (7x+9)? 7(7x+9) +9  (x?)?

7x2+4 49x2+126x+81  49x + 72 x4

¥ 5. The domain of g o fis all real numbers. For all parts because they are parabolas

8) Forf(x)= x* and glx xz + 7, find the following composite functions and state the domain of

each.

(a) feg (b) gef (c) fof (d) geg
(x2+7)2 (x2)2+7 (x%)? (x2+7)%+7
x*+14x%2 +49  x*+7 x4 x*+14x? +56

¥ 5. The domain of g o fis all real numbers. For all parts because they are parabolas

9 f(x)= " g(x) = -

***multiply the single term (3) in the denominator by x because of 1

af+:-=8 =flip bott d multiply= -
(a) g _)_3 3. ip bottom and multiply

Domain {x|x # 0, 5} check both denominators (answer and original)

—3x

X—3
(b) gof = flip bottom and multiply = =—

8
Domain {x|x # 3} only original has restrictions
8 8 8(x—-3
(E} f o f == — 8=3%X+9 == 17—3X f||p bottom and mU|t|p|y— ( )

Domain {x|x # 3, —}
d) geg = (—1) = flip bottom and multiply = x

Domain {x|x # 0} only original has restrictions



10) f(x) = gx) = =

& G T
(F)-+ (D) - -7-4x
V\ /X/

Domain {x|x # 0, — —} check both denominators (answer and original)

a) Find f°g(x) =

-7(x—4) _ —-7x+28

b) Find g°f(x) = (_ = = flip bottom and multiply
—4

x x X
Doma‘im&O check both denominators

Find PA(x) = i = i it o
¢) Fin x) = (%) ( ) (x—4) /;;6 -3x+16

'\“/'

Domain {x|x # 4,%}

d) Find g°g(x) = I =X

( ) = flip bottom and multlply

Domain {x|x # 0 only original has restrictions

**%* DOMAIN for VX isx>0

11) f(x) =+/x g(x) = 6x+1

a. Find fPg(x) = V/6x + 1 Domain {x|x > —%}
b. Find g°f(x) = 6v/x + 1 Domain {x|x > 0}
c. Find f°f(x) = Vx Domain {x|x > 0}

d. Find g°g(x) = 6(6x+ 1) + 1 = 36x + 7 Domain all reals



12) f(x)=x2+6 g(x)=vx—4

a. Find fPg(x) = (WVx —4)? + 6 =x+ 2 Domain {x|x > 4}
b. Find g°f(x) = Vx? + 6 —4 = Vx2 + 2 Domain all reals

c. Find f°f(x) = (x* + 6)% + 6 = x* + 12x* + 42 Domain all reals

d. Find g°g(x) = JVx—4 — 4 Domain {x|x > 20}
**Square 4 = 16 then add 4 (16+4) = 20
*ALWAYS SQUARE THE # THEN ADD IT TO ITSELF

Another example:A/\Vx — 8 — 8— 82 +8 = 75 THEN Domain {x|x > 72}

x—4 x+2

13) ()= gx) = —
a) Find fPg(x) = G2)-+ _ _ Xt2-4x+12  —3xtl4
8 (gt7 X+2+7x-21  8x—19

**bring the x+2 over then distribute the 7 with the denominator

Domain {x|x # 3,%} check both denominators (original and answer)

X—4 X—4+2[CEHD)
(m)” _ 7 X—4+2x+14 _ 3x+10

s © X+-4-3x-21  -2x-25
XA7

b) Find g°f(x) =

X+7
\_/

Domain {x|x # —7, —275} check both denominators

X—4 X—4—4A[CEHD)
(m)—‘L %37 X—4—4x-28 _ —3x-32

(E2)+7 UGN x—q47x+49  8x+45
X+7 X+

c) Find ff(x) =

: 45 :
Domain {x|x # —7,—/3} check both denominators

~
X+2 b EYEWI(X—3)
: (T)+2 %3 X+2+2x-6 3x—4
d) Find g°g(x) = 75— = v - =
(_3)_3 x+2-3€88)  x4+2-3x+9  —2x+11
X— ?3

: 11 :
Domain {x|x # 3,7Leheck both denominators



14) Iff(x)=4x" - 4x° + 2x— 1 and g(x) = 3. find (f o g)(x) and (g o f)(x).

Find f°g(x) Find g°f(x)
4(3)3-4(3)2+2(3)-1=77 3 (has no x to substitute in for)

1 5) In a certain city, deforestation occurs at the rate of about 5.1% per vear. If x is the total
forested area of the city at the start of 2000, then () = 0.864x is the amount of forested
land in the city at the start of 2001. Find and interpret {7 o f)(x). Find and interpret
(Te ToT)x). 0.864(0.864x)

J =aman I

(fof)xi= J48x (Type an integer or decimal rounded to three decimal places as needed.)
The function (f o Ti(x) is the amount of forested land in the city at the start of 2002

(fofoflx)= 645% (Type an integer or decimal rounded to three decimal places as

nesdad.) 0.746(0.864x)

The function (f = T 2 T)(x) is the amount of forested land in the city at the start of 2003.

16) The regular price of a computer is x dollars. Let fix) =x - 150 and g(x) = 0.8x.

| mmEn !

a. Describe what the functions T and g model in terms of the price of the computer.

The function T gives the price of the computer after a $150 discount .

The function g gives the price of the computer after a 20% discount

b. Find (f e g)(x) and describe what this models in terms of the price of the computer.

{fog)x)= 8x—150 Plug ginto f

The function (f o g){x) models the price of the computer after .
first a 20% discount and then a $150 discount . g(x) 0.80 (20% off) then f(x) x-150

. Find {g o f}x) and describe what this models in terms of the price of the computer.

(genl)=8=120  plyg finto g 0.8(x-150)
The function (g o f){x) models the price of the computer after f(x) x-150 then g(x) 0.80 (20% off)
first & 5150 discount and then a 20% discount

d. ‘Which composite function models the greater discount on the computer, To g or
gof? Why?

¥ 1. fogmodels the greater discount, since the 20% discount is taken on the reqular

price first.



17) Astone is thrown into & pond, creating a circular ripple that spreads over the pond in
such a way that the radius is increasing at a rate of 2.6 t/sec.

Complete parts a through c.

y Soooo t
|

a) Find a function for the radius in terms of £.

rit)= 2.6t
(Use integers or decimals for any numbers in the expression.)

b) Find & function A(r) for the area of the ripple in terms of the radius r.

an-=2  Areaof acircle formula
(Type an exact answer, using x as needead.)

c)Find(Aeni®.  Plug 2.6 in forr 11(2.6t)?

(Aenit)= 6.76xt>
(Simplify your answer. Type an exact answer in terms of x. Use integers or decimals
for any numbers in the expression.)

Explain the meaning of the previous function.

Choose the correct answer below.

¥ 1. The function gives the area of the ripple in terms of t.

18) A manufacturer of tools, selling rechargeahble drills to a chain of home improvement
stores, charges 54 more per drill than its manufacturing cost. m. The chain then sells
each drill for 170% of the price that it paid the manufacturer. Find a funciion P{m) for the
price at the home improvement stores. 1 7(X+4)

The function for the price at the home improvement stores is given by

Fim)= 1.7m+6.8 .

(Simplify your answer. Use integers or decimals for any numbers in the expressien. Do
not include the 5 symbol in your answer )



