Chapter 3

Functions and Their Graphs

3.5 Operations on Functions; Composite Functions

1

f(x)=3x+4 g(x) =2x- 3
@ (f+0g)(x)=3x+4+2x- 3=5x+1 Thedomainisall real numbers.
B (f-g)X)=3x+4)-(2x-3)=3x+4-2x+3=x+7

The domainisall real numbers.
(© (fxg)(x)=(Bx+4)(2x - 3) = 6x°- 9x+8x- 12= 6x"- x- 12

The domainisall real numbers.
(d) egz( X) = 2)>((+?; The domain is all real numbers except £.
f(x)=2x+1 g(x) = 3x- 2
@ (f+0g)(x)=2x+1+3x-2=5x-1 Thedomainisall rea numbers.
(b) (f-9g)(x)=(2x+1)- (3x- 2) =2x+1- x+2=-x+3

The domain isall real numbers.
(© (fxg)(x)=(2x+1)(3x- 2) =6X° - 4x+3x- 2=6X"- X- 2

The domain isall real numbers.
(d) 282;8( X) = 32)(%% The domainis all real numbers except %.
f(x)=x-19g(x)=2
(@ (f+g)(x)=x- 1+2x2 =2x*+x- 1 Thedomainisall real numbers.
(b) (f-g(x)=(x-1)- (2x)=x-1-2x =-2X+x-1

The domain isall real numbers.
© (Fxg)x)=(x- DEx°)=2x- 2x°

The domain isall real numbers.

(d) &g z( X) = The domain isall real numbers except 0.
f(x)=2x"+3 (x):4x3+1

@ (f+g)(x) = 2x2 +3+4x°+1=4x>+2x*+4  Thedomainisall real numbers,

() (f-g)(x)=(2x"+3)- (4 +1) =2x"+3- 4x*- 1=- 4x> +2x” +2
The domainisall real numbers.

(© (fxg)(x)=(2x"+3)(4x* +1) = 8x° + 12x° + 2% +3
The domainisall real numbers.

(d) Ze;g( x) = 2 +i The domain isall real numbers except x = 3’%
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Chapter 3

5.

f)=vJx  g(x)=3x-5
@ (f+g)(x)=vx+3x-5

() (f-9)(x)=vx- (3x-5)=vx- 3x+5

Functions and Their Graphs

The domain is{x| X3 0} .
The domain is{x| X3 0} .

© (f xq)(X) = X (3X - 5) = 3xJX - 5JX Thedomajnis{x|x3 0.

J'

g(X) =X

@ o= s
f(x) =] x|

50

Thedomamlslx x3 0and x? §%

@ (f+g)(x)=]|x|+xThedomainisall rea numbers.

(0) (f-9)(x)=[x]-
(©) (f>‘g)(X)=|X|><X
[x]

X Thedomainisal rea numbers.

The domainisall real numbers.

(d) & gz( )— The domain isall real numbers except 0.
1 1
f)=1+% aox¥) =3
@ (f+g(x)=1+ 1, 1—1+Z Thedomainis{xlxlo}
9 X XX :
(b) (f-g)0=1+3-x=1 The domainis {x| x* 0}.
11 _ 1 1 .
© (o)) =g+ 305=%*= The domainis {x| x* 0} .
1+1 X_+1
(d) Ze;g(x)— EX: i‘ —X;:l%:x+1 The domainis {x| x * 0} .
X X
f(x):Jx-Z g(x)=J - X

@ (f+g)()=vx-2+v4-x

Thedomainisall{} 2 £ x£ 4} .

(b) (- g)x)=vx-2- J4- x
Thedomainisal {} 2£x £ 4}.

© (fx9X :(Jx- 2)(\I4- x):J(x- 2)(4 - x)
Thedomainisal {} 2 £ x £ 4}.

& 0 vx-2 _ [x-2 o
g—§) — Vi Thedomainis {q 2 £ x< 4}.

_2X+3 _ 4x
=53 =5

2X+3 4x _ 2x+3+4x _ 6x+3

@ (o0 =5 2+3x 2T T2 X2
Thedoma|n|31x x1 3%

2x+3 4x _ 2Xx+3- 4x _ - 2X+3

® (T-00=xm—= x2 "2 ~ X2
! 1 20
Thedoma|n|3{x X 3%
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Section 3.5 Operations on Functions, Composite Functions

_a@Xx+3ge 4x §_ 8x° +12x
© (M9 = e3x=7003%- 26~ (3x- 2

) . 20
Thedomalms%xlx 3%.
o 2X+3
Orn _ 3X- 2 _2X+3 3x-2_2x+3
(d) éﬁz(x)_ AX T 3X- 27 4x T TAX
X_

;N

Thedomainisixlx1 % andx1? Ou.
i b

0=Vl 9= 3

@ (f +g)(x):Jx+1+%( Thedomainis{xlx3 -1 xt O}.
() (f-0))=vx+1-2 The domainis {x| x2 -1 x* 0}
2Jx+1

© (fxg)(x)= Jx—+1x§ -

X

(d) Z%g(x) . "X2+1 - X"’;’l The domainis

{xIx:
Thedomainis{x|x3 -1 xt 0}.
{xIx:

X
X

f(x)=3x+1 (f+g)(x)=6- 2x

6- 3x = 3x+1+g(x)

5- £x=g(x)
g(x) =5- £x
1 afg, . x+1
f(x) =5 égg(x)— 7 x
1
x+1 _ X
x2-x  g(x)
: ? (x-1)
o0 x 1. x-x_1 x(x-1)_x-1
9(x) = X+1 ~ X X+1 X Xx+1 X +1

f(x)=2x  g(x) =3x* +1

@ (fog)(4)=f(g(4))= f(3(4)% +1) = 1(49)= 2(49)= 98

(b) (9o f)(2)=9(f(2))=g(22)=0g(4)=3(4f +1=48+1=49
(© (foH@)=f(fD)=f2D)=f(2)=2(2)=4

(@ (9°9)(0) =9(g(0) =g(3(0)* +1) =g(1)=3) * +1=4

f(x)=3x+2 g(x)=2x°-1

@ (fog)(4)=f(g(4)= f(2(4F - 1) = f(31) =3(3L)+2=95

() (9°f)(2)=9(f(2))=9(3(2)+2) =g(8) =2(8Yf - 1=128- 1=127
© (fof)D)=f(f(L))= () +2)= f(5)=3(5)+2=17

(d) (9°9)(0) = g(9(0)) =g(2(0F - 1) = g(- =2(- 1) - 1=1
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Chapter 3 Functions and Their Graphs

15. f(x)=4x°-3  g(x)=3- 31X

(@ (fo0)(4)= f(9(4)= f(3- 3(4F)= F(-5)=4(-5)"- 3=97

_ _ _ _ 1.2 _ 169 _ - 163
(b) (go1)(2)=0(f(2))=0g(4(2)- 3 =g(13) =3- 5(13f =3- = = =
(© (FofD)=f(fL)= F@AD7- 3= f(1)=4) *- 3=1

@ (9°9)0) = 9(g(0) = o~ 5(0YG=0(3) =3- 5(3)" =3- 5 =

Mo

16. f(x)=2x* g(x)=1-3%°
@ (fog)(4)=f(g(4))= f(1- 3(4)°) = (- 47) = 2(- 47)* = 4418
(b) (gof)(2)=9(f(2))=g(2(2)) =g(8) =1- 3(8)° =1- 192 = - 191
(© (fof)(1)=f(f)= f(2(2F)=f(2)=2(2f =8
(@ (9°9)0) =9g(g(0) =g(1- 300°) =g(1)=1- Y *=1-3=-2

17. f(xX)=4Jx  g(x) =2x
@ (fog)(4)=f(g(4)= f(2(4) = f(8) = B =242
(b) (9-f)(2)=9(f(2))= g( 2)—2J§
(© (fe f)(l)—f(f(l))—f( )—f(l) =J1=1
(d) (g°9)(0) =g(g(0) =9g(2(0) = g(0) =2(0)=0

18. f(x)=4Jx+1  g(x)=3x
@ (fog)(4)=f(g(4)= f(34) = f(12 J12_+1 ik
(0) (@°1)(2)=g(f(2)=g(2+I) = (
© (foN= ()= f(+I)=f(s2)= J§+1
(@ (9°9)(0) =9(9(0)) = 9(3(0) = g(0)=3(0) =

v

19. f(x)=]x| g(x) =

X2 +1
(@ (fo0)(4)=f(9(4)= f§42+1g—f881i73 |1_|:1_7
1

"/
(B (@-NH@=9(f(2)=d(2l)=9Q = 73 é

(© (fefD=f(f@)=f(Ll)=f@)=11=1

(d) (9°9)(0) =9(9(0) -geozl =90 _121+1 ;

20, f(9=Ix-2|  gx)=—s
@ (Fo0@)= fe4)= (&8 1= 1&8=|5-2|=| 7%
B @-1H@)=9(()=a(l2- 2))=9(0)= 55 =3
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21.

22.

23.

24,

25.

Section 3.5 Operations on Functions, Composite Functions

© (fef))=f(f@)=f(l1- 2]) = f()=]1- 2|=1

@ (9o g)(O)-g<g<0))-geouzg-gg%g:%:g:%

vars I R
@ (feq(®)=1(g4)= 1(V4)= 1(2) = 5= =2
B (9°H)(=9(f(2)= 96223 18_92%8 ‘/; _Jg

- 3 §_ ¢a85_ __ 3
@ (1 DW= 100)= 1F50= 180= 7y

(d) (gog)(0)=g(g<0»= g(¥0)=9(0)= 0 =0
fg=x"? g()-X

f(X) = ===

+1

.. P
@ (Fo0@ =1f(g@)=fg—= ?;‘; g&;ﬂ g\Fg
(b) (9o ) =a(f@)=0(2"")=g(22)=5 Ji =

(© (fof)X) =1(fQ _f( 3’3_f() 13221
2
2+1 3

(d) (9°9)(0) =9(g9(0) = gg—m—g( ) =0

The domain of gis{x|x1 0}. The domain of fis{x|xl 1}.
Thus, g(x) * 1, sowe solve:
9(x) =1

2

X

X=2
The domain of gis{x|x1 0}. The domain of fis{x|xl -3}.
Thus, g(x) * - 3, sowe solve:

g(x) =-3
%:-3 Thus, x 1 % so thedomain of f o g|81x|
_2
X=3
The domain of gis{xlx1 0}. The domain of fis{xlx1 1}.
Thus, g(x) * 1, so we solve:
g(x) =1
%:1 Thus,xl-4;sothedomainoffogis{x|x1-4,X10}.
X=-4

== Thus, x* 2; so the domain of fogis{xlx1 0, x? 2}.

xloxlgx
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Chapter 3 Functions and Their Graphs

26.

27.

28.

29.

30.

31

32.

The domain of gis{xlx1 0}. The domain of fis{xlx1 -3}.
Thus, g(x) * - 3, sowe solve:

g(x) =-3
z:-3 Thus, x1-2'sothedomainoffo isix x1 0, x!? _ 24
X ’ 3 g i , 3
__ 2
X=-3

The domain of gis {Real Numbers} . Thedomainof fis{x|x3 0}.

Thus, g(x) 3 0, so we solve:
9(x)® 0 .
2x+33 0 Thus, the domain of fogis%lx
-3
3

7

The domain of fis{Real Numberg. The domain of gis{x|x£1.
Thus, the domain of f ogis{ x|x£]}'

X3 ez?’g

The domain of gis{x|x2 3. Thedomainof fis{Rea Numberg .
Thus, the domain of f ogis{x|x3 1.
The domain of gis{x|x2 2. Thedomainof fis{Rea Numberg .

Thus, the domain of f ogis{ x| x3 2}

f(x)=2x+3 g(x) = 3x

Thedomain of f isall real numbers. The domain of g isall rea numbers.

@ (fog)(x)=f(g(x)) = f(3x) =2(X)+3=6x+3 Domain: All real numbers.

(b) (9o f)(x)=g(f(x)) =g(2x +3) =3(2x+3) = 6x+9
Domain: All real numbers.

() (fof)(X)=f(f(X)=f(2x+3)=2(2X+3)+3=4x+6+3=4x+9
Domain: All real numbers.

(d)  (g°9)(x)=09(g(x)) = g(3x) = 3(3x) =9x Domain: All real numbers.

f(x)=-x g(x) =2x- 4
The domain of f isall real numbers. Thedomain of g isall real numbers.
@ (fog)(x)="f(a(x) = f(2x- 4) =-(2x- 4 =-2x+4
Domain: All rea numbers.
(b)) (@=f)(x)=9(f(x)) =g(-x) =2(- x)- 4=-2x- 4
Domain: All real numbers.
© (fof)X)=f(f(X)=Ff(-xX)=-(-x)=X Domain: All rea numbers.
(d) (9°9)(x) =9(g(x)) = 9(2x- 4) =2(2x- 4)- 4 =4x- 8- 4 =4x-12
Domain: All real numbers.
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Section 3.5 Operations on Functions, Composite Functions

33 f(x)=3x+1 g(x)=x
The domain of f isall real numbers. Thedomain of g isall real numbers.
@ (fog)(x)=f(g(x) = f(x*) =3x* +1 Domain: All resl numbers,
() (g f)(¥)=g(f(x)) =gBx+1) = (3 +1)° = 9x* +6x+1
Domain: All real numbers.
© (fof)X)= f(F(X)=f(3x+1)=3(Bx+1)+1=9x +3+1=9x +4
Domain: All real numbers.
@ (9°9)(x) =g(g(x) = g(x*) = (xz)2 = x* Domain: All real numbers.

3. f(x)=x+1 gx)=x+4
Thedomain of f isall real numbers. The domain of g isall rea numbers.
@ (fog)(x)=f(g(x) =f(x*+4)=x*+4+1=x"+5
Domain: All rea numbers.
(b) (gof)(X)=9g(f(x)) =g(x+1)=(x+1)°+4=x"+2x+1+4= X"+ 2x+5
Domain: All rea numbers.
(© (fof)(x)=f(f(x)=f(x+1)=(x+1)+1=x+2
Domain: All real numbers.
() (9°9)(x) = 9(g(¥) = g(x* +4) = (x* +4) +4 = X" +8x* +16+4
=x* +8x* +20 Domain: All real numbers.

35. f(x)=x> g(x)=x*+4
Thedomain of f isall real numbers. The domain of g isall rea numbers.
@ (fog)(x)=f(g(x) = f(x* +4)= (X +4)2 =x*+8x* +16
Domain: All real numbers.
() (gof)(x) = g(f(x) =g(x*) = (x2)2 +4=x*+4 Domain: All real numbers.
© (fof)x)=f(f(x)=f(x)= (x2)2 = x* Domain; All real numbers.
(@ (@9 =9(g()=g(x* +4)=(x*+4) +4=x"+8x+16+4
= x* +8x* +20 Domain: All real numbers.

36. f(x)=x"+1 g(x)=2x"+3
The domain of f isall real numbers. Thedomain of g isall real numbers.
@ (fog)(x)=f(g(x) = f(2x* +3)=(2x* +3)" + 1= 4x" +12x* +9+1
= 4x* +12x* +10 Domain: All real numbers.
) (@of)¥)=g(f(0) =g(xX*+1) =2(x* +1) +3=2(x" +2x* +1)+3

=2x' +4Ax* +2+3=2x" +4x* +5
Domain: All real numbers.

© (fohH)=f(f(x))=f(x*+1) =(x*+1)" +1=x* +2¢ +1+1=x"+2x"+2
Domain: All rea numbers.
(d (g°0)(¥) = g(g(x) = g(2x* +3) = 2(2x* +3)" +3=2(4x" +12x* +9) +3

=8x* +24x% +18+3=8x"+24x" + 21
Domain: All real numbers.
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Chapter 3 Functions and Their Graphs

3. f()=27 9)=2 Thedomanof fis{x|x* 3.

The domain of gis{x|x1 O}.

(fog)(x) = f(g) = 1&8= 2= 2= X
9 9 %0~ 7 T 2-x

@

= 7-
X X

Domalnoffogls{x|x10x1 2}
5_ 2 _2x-1
B (@100 = a(1(9) = o= —= = L5

x-1
Domainofgofis{x|x1 }

3 3 3 3(x- 1
© (fef= f(1o) = 830= > = =3
x-1 X- 1
Domainoffofis{x|x1],x1 4}

(9°009 = 9(000) = 65 = 7= 7 =

(d)

X
Domain of go g is{x| X1 O}.

-2
8. (=3 9X0=—=

The domain of fis{x|x1 -3} The domain of gis{x|

1 0}.
@ (fog)(x)=1(g(x) = fffﬁ,’,— ﬁ1+3 i 21-3X =52
X X

Domain of fogisfxlx1 0, xt 24

_ _ @l §_ - -2(x+3)
(b) (g°f)(x)=9(f(X) = 9555735~ 1 =—7 - 2X- 6
X+3
Domainofgofis{x|x1 }
_ el 6 _ 1 _ 1 _ X+3
© (f-N)=1(f(¥)=TaxTm55= 1 +3 LI3x+9 3x+10
X+3 X+3
Domain of fofisfxl -3, x1 - %‘g
(d)

(0590 =990 = G520 = =5 = =5 = x

X
Domain of go g is{xl X1 O}.
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39.

40.

4]1.

Section 3.5 Operations on Functions, Composite Functions

X -4
f)=57 9=
The domain of fis{x|x1 1}. The domain of gis{x|x1 O}.
- 4 - 4
%4.. - - -4
@ (fe(=fEX)=fogo=—7F— === =71
* 1 X
Domainoffogis{x|x1-4,x1 O}.
_ _ @ X g -4 _-4x-1
(b) (gof)(X)—g(f(X))—géx_lg—L— =
x-1
Domain of gofis{x|xl 0, x1 1}.
X X
X - - X
© (feNE)=f(f())=E = —2d= XLy =7=x
-1
x-1 X-1
Domain of f o fis{x|x1 1}.
_ _ el -4 _-4x
@ (@29 =990 = G5 =7 = =7 = X
X
Domain of gogis{x|x1 O}.
X 2
f=573 9X=%x

The domain of fis{x|x1 -3}. The domain of gis{x|xl 0}.

2 2
B _®y_ X - x _ 2
(a (fog)(X)—f(g(X))—fé)'(g—z+3—2+3x‘2+3x
X X

. 1 20
D ffogis) | 1o xt - 24,
oman o gls%x x1 0, x §%

_ _@®@X g_ 2 _2A(x+3)_2x+6
() (@)X = g(f(¥) = g&qm0=—— =25 = 20
X+3§
Domainofgofis{x|x10,x1-3}.
X X
- e X o__x+3 __x+3 __X
© (FoN0)=1(109)= 1E334= == @5ty = 79
X+3 X+3
, 1 -9
Domain of fofls{xlxl -3,x1 T%
5_ 2 _ 2X . .
@ (9900 =0(a00) = g&F9= 5 = 5 = x Domainof gegis{xIx* o}.
X

f)=dx  g(x) =2x+3
Thedomain of fis{x]x3 0}. Thedomain of gis{Rea Numbers} .

@ (Fog)(x)=f(g(x) = f(2x+3) = y2x+3 Domain of fogis%x|x3 731"5'
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Chapter 3 Functions and Their Graphs

() (@of)(¥) = g(f(x) = g(vX) = 2J/x +3 Domainof go fis{x|x3 0}.
© (feN)=F(F(9) = F(VX) =¥ = x* = Yx
Domainof f o fis{x|x3 O}.

(@ (9o9)(x) =9(g(x)) = g(2x+3) =2(X+3)+3=4x +6+3=4x +9
Domain of go gis{Rea Numbers} .

42. f(x)=+Jdx- 2 g(x) =1- 2x
The domain of fis{xlx3 2}. The domain of gis {Real Numbers} .
@ (fog)(x)="f(g(x) = f(1- 2x) = J1- 2x- 2= - 2x- 1
Domain of f ogis%x|x£ - %g
) (@of)(X)=g(f(x) =g(VX- 2)=1- 2Jx- 2 Domainof go fis{x|x3 2}.
© (fof)x)=f(f(x)=f(VX-2)=yJX- 2- 2 Domainof fo fis{x|x3 6}.

d (@°9)(x)=9(g(x)) = g{1- 2x) =1- 2(1- 2x) =1- 2+ 4x=4x-1
Domain of go gis{Rea Numbers} .

B f=xX¥+1  gx)=vx-1

The domain of fis{Real Numberg . Thedomainof gis{x|x3 3.

@ (fog)(x)=1(g0) = F(vx-1)=(vx- 1) +1=x-1+1=x
Domainof fogis{x|x3 3.

) (go £)(x) =g(f () = o(x* +1) =¥ +1- 1=4X* =4
Domain of go f{Real Numberg -

© (fof)¥)=f(f(x)="f(x"+1)=(X +1)2 +1=x* + 27 +1+1= x* +2x%+ 2
Domain of f o fis{Rea Numberg .

(d) Domain of gogis{x|x3 2}.

(°9)(%) =9(g(x) =g(vx- 1)=Wx-1-1
Mot=xX+4 gx)=vx- 2
The domain of fis{Real Numberg. Thedomainof gis{x|x3 2.
@ (fog)(x) =1(g0) = F(vx-2)=(vx- 2) +4=x- 2+4=x+2
Domainof fogis{x|/x3 3.
®) (go 1)) =g(f () =g(x¢+4) =X +4- 2= +2
Domain of go f{Real Numberg -
() (fof)(x):f(f(x)):f(x2+4):(x2+1)2+4:x4+2x2+1+4
ot 4245 Domainof f o fis{Real Numberg .
(d) Domainof gogis{x|x3 1.

(@°9)(x) =9(g(x)) =g(v&- 1) = JWx- 1- 1
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Section 3.5 Operations on Functions, Composite Functions

45, f(x)=ax+b  g(x) =cx+d Thedomainof fis{Rea Numbers}.

The domain of gis {Real Numbers} .

@ (fog)(x)="f(g(x)) = f(cx+d)=a(cx+d)+b=acx+ad+b
Domain of f ogis{Rea Numberg .

(b) (g f)(x)=g(f(x) = g(ax+b) = c(ax +b) +d = acx + bc+d
Domain of go fis{Rea Numberg .

(© (fof)(x)= f(f(x)) = f(ax+b)=a(ax+b)+b =a’x+ab+b
Domain of f o fis{Rea Numberg .

(@ (9°9)(x) =9(g(x)) = g(cx +d) = c(cx+d) +d =c’x+cd +d
Domain of go gis{Rea Numbers} .

ola

46. f(x):g:ﬁjgJ g(x) =mx The domain of fis% xlx1 - g
The domain of gis {Real Numbers} .
a(mx) +b _ amx+b
@ (190 = f(g0) = f(md) = JEd 2 = S

Domain of fogiS{lxlxl _ 4y

cmpy

+ Db +bg _ amx +bm
() (@)% = 9(f(x) = g8 q8=mE 4= T =

di
X1 - E%
28X+ Db, a’x+ab+bex +bd
. _ _ iﬁx-l-bb— eCX+”ﬂ _ CX+d
© ()= 1100 = Tegds = G tbg, - acx+be+odx +d’
ecx +d g cx +d
:a2x+ab+bcx+bd
acx + bc + cdx +d?
acx+bc+cdx+d*1 0
(ac+cd)x? -bc- d°
, -bc- d?
ac+cd
. 1 - bc- d?
Domain of fOfIS%X X1 ot X

Domain of gofisi X

X

@ (g°9)(x) =g(g(x)) = g(mx) = m(mx) = m"x
Domain of go gis{Rea Numbers} .

a7, (fog)(x) = f(g(x)) = f(3x) =2(3 ) = x
(9o F)(9) = g(f(3) = g(2x) = $(2x) = X

48. (fog)(x) = f(g(x) = f(§x) = 4(4x) =
(9 F)(X) = 9(f(X)) = 9(4x) = $(4x) = X
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49.

50.

51,

52.

53.

4.

55.

56.

S7.

58.

59.

60.

61.

(Fog)(x) = f(g00) = F(3K) =(¥x) =
(g°F)(¥) = g(f(x) =g(x*) =X = x

(fog)(x) = f(9(x)) = f(x- 5) =x- 5+5=x
(@°F)() = 9(f(x)) =g(x+5) = x +5- 5=

2(3(x+6))- 6= x+6- 6 =x

(f o g)(¥) = f(g(x)) = f(4(x +6)) =
g(2x - 6) =1((2x - 6)+6) =4(2%) = x

(9o f)(x) = g(f(x) =

( -

X)) =4- 3(4- x))=4- 4+x=X
3x)

(fog)(x) = f(g(x) = f( = = 4
o 3(4- (4- 3%) = 3(39 = x

(9o f)(x) = g(f(x)) = 9(4-

)_)

(feg)(x) = f(g(x)) = f(3(x- b)) = a(3(x- b)) +b=x- b+b=x
(9o f)(x) = g(f(x)) = g(ax+ ):%((aXJfb) b) =2 (ax) =x
(fog)(x) = F(g0)) = 1E8=1 =128 =x

X
(95 F)(¥) = o(f() = 55 =F =1 = x

X
H(x) = (2x+3)*
f(x)=x* g(x)=2x+3
H(x):(1+x2)3 f(x)=x% g(x)=1+x
H(x) = vx° +1
f(x)=Jx, gx)=x*+1
H(X) = J1- X f(x)=JX, gx)=1- X
H(x) = |2x+1]|
P00 =Ix| g(x)=2x+1
H(x) = |2x* + 3] f(x)=]x], o(x)=2x*+3

f(x)=2x>- 3x*+4x-1 g(x)=2

(fog)(x) = f(g(x) = f(2)=2(2) - 3(2)* +4(2)- 1=16-12+8-1=11

(g2 )0 = g(f(x) = g(2x° - 3x* +4x- ) =2
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63.

64.

65.

66.

67.

68.

69.

Section 3.5 Operations on Functions, Composite Functions

f(0=51

a X X-

X
(fof)(x):f(f(X))=f§()_(16: S X
X-1 “x-1

f(x)=2x’+5 g(x)=3x+a
(fog)(x) = f(9(X)) = f(3x+a)=2(3x+a)’ +5
When x = 0, (f og)(0)= 23
Solving:
2(3x0+a)* +5=23
2a°+5=23
2a°=18® a’=9® a=-3o0r3
f(x)=3x*-7 g(x)=2x+a
(fog)(x) = f(9(x)) = f(2x+a) =3(2x+a)*- 7
Whenx =0, (f-g)(0)=68
Solving:
3(2>0+a)? - 7=68
3a°- 7=68
3a?=75® a’=25® a=-50r5

S(r) =4pr® r(t)=%t5t30
S(r) = §3t°) = 4p(3t%)" = 4p(4t°) = &pt°

V(r):%'pr3 r)=5%t>,t30
. 3
Vi) = V3G = 30835 = 3080’5 = g1pt

N(t) =100t- 5t>, O£t £10  C(N) =15000 +8000 N
C(N(t)) = C(100t - 5t*) = 15000 + 8000(100t - 5°)
=15 000+ 800,000- 40,000

A(r) = pr? r(t) = 2004t
Ar (1)) = A2004) = p(2004)" = 40000pt

p=2x+100 O£ X £ 400
+x=100- p
x= 4(100- p)
c=YX goo=y300-D) | gy AI00- P 5
25 25 25
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70.

71.

72.

73.

74.

p==x+200 O£ x £1000
1
5

I b _‘E(ZOO- p) _J1000- 5p
C—1 +4OO—T+4OO—T+4OO

V=pr‘h h=2r
V(r) = pr’(2r) = 2pr®

V=%pr’h h=2r
V(r)=3pri)=3pr’

Giventhat f and g are odd functions, we know that

f(-x)=-f(x) and g(-x) = -g(x) for al x inthedomainof f and g respectively.

The composite function f og=f (g(x)) has the following property:
f(g(-x)) = f(- g(x)) sincegisodd
=- f(g(x)) sincefisodd) f g isodd

Giventhat f isodd andgiseven, we know that
f(-x)=-f(x) and g(-x) =g(x) for al x inthe domain of f and g respectively.

The composite function f og = f (g(x)) hasthe following property:
f(g(-x)) = f (g(x)) sincegiseven\ fogiseven

The composite function g o f =g(f (x)) hasthe following property:
o f (-x)) =9(- f(x)) sincefisodd

=g(f(x)) sincegiseven\ go fiseven
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