Section 2.5
Check Point Exercises

1.  Shift up vertically 3 units.
0,3 y g
(=3,6) (R 6)Z_f

]

| A3,3)
(0, 0)

1111

n
=

N
wn
=
=.
=g
—
o
=
o
=.
aa
=
-
N
=
=]
2.
I

y
&1, 1

/ —

\
L

s
0, 0)f (4, 0)

Heteh:

7N
L 9o
N =
~

s n
/ @.2) f
(0, 0)jo~ = h
— }lﬂl Y
5, 0]
\\ 2, -1
a, =2

4. Reflect about the x-axis.
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5.  Reflect about the y-axis.

y
[ HEEE~ RN
P
he VL Dy
(05 0)_~—:, ,__. X
4 (a4, —1)h
Y- HHH

6.

Section 2.5 Transformations of Functions

Vertically stretch the graph of f(x) = |x| .
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a.  Horizontally shrink the graph of y = f(x).
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g(x) = f(2x)
b.  Horizontally stretch the graph of y = f(x).
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The graph of y = f(x) is shifted 1 unit left, shrunk

1 .
by a factor of 5, reflected about the x-axis, then

shifted down 2 units.
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Chapter 2 Functions and Graphs

9.  The graph of f(x)=x" is shifted 1 unit right, 3. y -
stretched by a factor of 2, then shifted up 3 units. (-1,2) L ‘2)‘ 1
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8(x) = —f(x)
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Section 2.5 Transformations of Functions
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Chapter 2 Functions and Graphs
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Chapter 2 Functions and Graphs
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Section 2.5 Transformations of Functions
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122. (-1,0) y
(=2, H7\5
SR
RSNl
o%
b, 51X
£330, -1
roe i1, -2
3 —2)
h(x) =int (—x) — 1
123, y=+x-2
124, y=—x"+2
125. y=(x+1)" -4
126. y=+x—-2+1
127. First, vertically stretch the graph of f(x) = Jx by

the factor 2.9; then shift the result up 20.1 units.

F(x)=2.9Jx +20.1

£(48) =2.9/48 +20.1~40.2
The model describes the actual data very well.

f)—f(x)

Xy — X

_ S0~ £
10-0

(2.9\/E+2o.1)—(2.9\5+ 20.1)

10-0
_29.27-20.1
10
=0.9
0.9 inches per month

f)—f(x)

Xy — X

_ f(60)~f(50)
60—50

(2.9@ + 20.1) —(2.9@ + 20.1)
60— 50
_ 42.5633-40.6061
10

=0.2

This rate of change is lower than the rate of
change in part (c). The relative leveling off of
the curve shows this difference.

128. a.

135. a.

Section 2.5 Transformations of Functions

First, vertically stretch the graph of f(x)= Jx

by the factor 3.1; then shift the result up 19
units.

f(x)=3.1/x+19

f(48)=3.1y48 +19 = 40.5
The model describes the actual data very well.

f)—f(x)

Xy — X

_ f10)- £ (0)
10-0
(3.1\/ﬁ+19)—(3.1\/6+19)
10-0
~ 28.8031-19
B 10

=1.0
1.0 inches per month

f(x)—-f(x)
Xy =X
_ f(60)~ f(50)
60-50

(3.1\/%“9)—(3.1\/%“9)

60-50
_43.0125-40.9203
10

=0.2

This rate of change is lower than the rate of
change in part (c). The relative leveling off of
the curve shows this difference.

129.-134. Answers will vary.

9
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136. a. 9

137.
138.
139.

140.

141.

142.

143.

144.
145.

146.

147.

148.

149.
150.
151.

260

makes sense
makes sense

does not make sense; Explanations will vary.
Sample explanation: The reprogram should be

y=f(+1).

does not make sense; Explanations will vary.
Sample explanation: The reprogram should be

y=f@-0.

false; Changes to make the statement true will vary.
A sample change is: The graph of g is a translation
of f'three units to the left and three units upward.

false; Changes to make the statement true will vary.
A sample change is: The graph of fis a reflection of

the graph of y = Jx in the x-axis, while the graph of
g is a reflection of the graph of y = Jx in the y-axis.

false; Changes to make the statement true will vary.
A sample change is: The stretch will be 5 units and
the downward shift will be 10 units.

true

g(x) =—(x+4)°

g(x)=—|x-35|+1

g(x)=—/x—2+2

g(x) L /P
4

(-a, b)
(a, 2b)
(a+3,b)

152. (a, b-3)

153. Qx-D(x* +x-2)=2x(x* +x-2)-1(x* +x-2)
=2x +2x* —dx—x*—x+2
=2x+2x*—x*—4x—x+2

=2x+x*—5x+2

154. (f(0)) —2f(x)+6=(3x—4)" —2B3x-4)+6
=9x* —24x+16—-6x+8+6
=9x* —24x—6x+16+8+6

=9x* —30x+30
155. 2 _ 2x _ 2x
3 3x 3—x
——1 —=x
X X
Section 2.6

Check Point Exercises

1. a. The function f(x)=x>+3x—17 contains

neither division nor an even root. The domain of

fis the set of all real numbers or (—eo, ).

b.  The denominator equals zero when x =7 or x =
—7. These values must be excluded from the
domain.

domain of g = (—eo,=7)U(=7,7)U(7,0).

c.  Since h(x) =+/9x—27 contains an even root; the

quantity under the radical must be greater than or
equal to 0.
9x-272=0

9x > 27
x23
Thus, the domain of 4 is {x| x >3}, or the

interval [3,0).

d. Since the denominator of j(x) contains an even

root; the quantity under the radical must be greater
than or equal to 0. But that quantity must also not

be 0 (because we cannot have division by 0).
Thus, 24 —3x must be strictly greater than 0.
24-3x>0

—3x>-24
x<8
Thus, the domain of j is {x| x <8}, or the

interval (—oo,8).
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Section 2.6 Combinations of Functions; Composite Functions

(f +8)(x) = f(x)+g(x) b.  (B+D)(x)=-3.2x% +56x+6406
— — 2 —_
=x=5+(x" 1) (B+D)(5)=-3.23)* +56(3) + 6406
=x-5+x" -1 =6545.2
=—x*+x-6 The number of births and deaths in the U.S. in

domain: (—oo, o) 2003 was 6545.2 thousand.

(f —g)x) = f(x)—g(x) ¢.  (B+D)(x) overestimates the actual number of
=x—5 —(x2 _1) births and deaths in 2003 by 7.2 thousand.
=x-5-x"+1 5. a  (fog)=r(gW)
=—x"+x-4 =5(2x° —x-1)+6

domain: (—oo,c0)

=10x* -5x—-5+6
(f)(x)=(x=5)(x*-1) =10x% —5x+1

=x(x2 —1)—5()62 —1)

=x —x=5x*+5

b. (gof)=g(f(x)
=2(5x+6) —(5x+6)—1
=2(25x% +60x+36)—5x—6-1
=50x> +120x+72~5x— 61

=x"—5x*—x+5
domain: (—oo,c0)

(i)(x)zﬁ =50x +115x+65
g g(x)
=x2_5,x¢i1 c. (fog)(x)=10x2—5x+1
-l (fog)(=D)=10(-1) =5(-1)+1
domain: (—oo,—1)U(-1,H)U (1, ) 104541
(f+8))=f(0)+g(x) =16
=vx-3++x+1
: 6. a. (fog)(x):i:i
domainof #  x-320 1+2 1+2x
x=3 X
[3, ) |
domain of g: x+1>0 b. domain: {x|x¢0,x¢—5}
x=>-1 | |
[~1, o) or (—w,—z)u(—E,OJU(O,M)

The domain of f + g is the set of all real
numbers that are common to the domain of f

= ) = M = 2
and the domain of g. Thus, the domain of f + g 7. h(x) =feg wheref(x) \/;’ g =x+3

is [3, ).
(B+D)(x) Concept and Vocabulary Check 2.6

=B(x)+D(x) 1. zero
= (=2.6x° +49x+3994) + (=0.6x> +7x +2412) 2. negative
=-2.6x% +49x+3994—0.6x> +7x+2412

) 3 f(+gw)
=-3.2x"+56x+ 6406

4.  f(o)-gW)
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5. f()-g)
X
6. L9 o
g(x)

7. (—oo, °°)

8. (2,

9' (07 3) s (35 oo)

10. composition; f(g(x))

11. £ gx)

12. composition; g(f(x))

13. g f(x)

14. false

15. false

16. 2

Exercise Set 2.6

1. The function contains neither division nor an even
root. The domain = (—co,e0)

2.  The function contains neither division nor an even
root. The domain = (—eo, )

3.  The denominator equals zero when x =4. This value
must be excluded from the domain.
domain: (—eo,4)U(4,0).

4. The denominator equals zero when x =-5. This
value must be excluded from the domain.
domain: (—eo,=5)U(-5,e0).

5. The function contains neither division nor an even
root. The domain = (—eo, )

6. The function contains neither division nor an even
root. The domain = (—eo,e0)

7.  The values that make the denominator equal zero
must be excluded from the domain.
domain: (—ee,-3)U(-3,5)U(5,0)

262

10.

11.

12.

13.

14.

The values that make the denominator equal zero
must be excluded from the domain.

domain: (—eo,—4)U(—4,3)U(3,)

The values that make the denominators equal zero
must be excluded from the domain.

domain: (—eo,=7)U(=7,9)U(9,°°)

The values that make the denominators equal zero
must be excluded from the domain.

domain: (—eo,—8)U(-8,10)U(10,20)

The first denominator cannot equal zero. The values
that make the second denominator equal zero must be
excluded from the domain.

domain: (—ee,—1)U(-1,1)U(1,0)

The first denominator cannot equal zero. The values
that make the second denominator equal zero must be
excluded from the domain.

domain: (—eo,—2)U(-2,2)U(2,)

Exclude x for x=0.

Exclude x for i—1 =0.

X
3120
x
x(i—ljzx(O)
X
3—x=0
-x=-3
x=3

domain: (—ee,0)U(0,3)U(3,0)

Exclude x for x=0.

Exclude x for i—1 =0.

X
i—1=0
X
x[i—lj =x(0)
X
4-x=0
-x=—4
x=4

domain: (—ee,0)U(0,4)U(4,0)
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15. Exclude x for x—1=0.
x—1=0

x=1

Exclude x for ———2=0.,

x—
LN S
x—1
4
(x—l)( —Zj:(x—l)(o)
x—1
4—2(x—1)=0
4-2x+2=0
2x+6=0
—2x=-6
x=3

domain: (—ee,1)U(1,3)U(3,0)

16. Exclude x for x—2=0.

x=2=0
x=2
Exclude x for -3=0.
Y—
3.0
x—2
(x—2)( —3j=(x—2)(0)
x—2
4-3(x-2)=0
4-3x+6=0
-3x+10=0
-3x=-10
10
xX=—
3

10 10 -

domain: (—e,2)U [2,;} U (?, )

17. The expression under the radical must not be
negative.
x=320
x=3

domain: [3, <><>)

18. The expression under the radical must not be
negative.
x+220

x=>-2

domain: [-2,e0)

19.

20.

21.

22,

23.

24.

25.

Section 2.6 Combinations of Functions; Composite Functions

The expression under the radical must be positive.
x=3>0

x>3
domain: (3,e0)

The expression under the radical must be positive.
x+2>0

x>-2
domain: (—2,0)

The expression under the radical must not be
negative.
5x+3520

S5x=>-35
x=-7
domain: [-7,e0)

The expression under the radical must not be
negative.
7x-=70=0
T7x=70
x210
domain: [10, )

The expression under the radical must not be
negative.
24-2x20

—2x>-24

—2x < 24

-2 2

x<12

domain: (—eo,12]

The expression under the radical must not be
negative.
84-6x=20

—6x =84

—6x < -84

-6 -6

x<14

domain: (—eo,14]

The expressions under the radicals must not be
negative.
x—=220 x+320
and
x22 x=-3
To make both inequalities true, x =>2.
domain: [2,0)
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26.

217.

28.

29.

30.

264

The expressions under the radicals must not be
negative.
x=320 x+42>20
and
x23 x=-4
To make both inequalities true, x =3 .
domain: [3,e0)

The expression under the radical must not be
negative.
x—=220
x22
The denominator equals zero when x=35.

domain: [2,5)U(5,e°).

The expression under the radical must not be
negative.
x=320

x=3
The denominator equals zero when x = 6.
domain: [3,6)U(6,°°).

Find the values that make the denominator equal zero
and must be excluded from the domain.

X =5x" —4x+20
=x’ (x—5)—4(x—5)

=(x—5)(x2 —4)

=(x=5(x+2)(x-2)

-2, 2, and 5 must be excluded.

domain: (—e,—2)U(-2,2)U(2,5)U(5,0)

Find the values that make the denominator equal zero
and must be excluded from the domain.

X —2x" —9x+18
=x (x—2)—9(x—2)
=(x—2)(x2 —9)
=(x-2)(x+3)(x-3)

-3, 2, and 3 must be excluded.
domain: (—ee,=3)U(-3,2)U(2,3)U(3,0)

31.

32.

33.

34.

F+eox)=3x+2

domain: (—eo, o)

(f = 8)x) =flx) - g(x)
=2x+3)-(x-1)
=x+4

domain: (—eo, o)

(f8)(x) = f(x)-g(x)
=2x+3)-(x-1)
=2x"+x-3

domain: (—eo, o)

(i)(x)=&= 2x+3

g glx)  x-1
domain: (—ee,1)U(1,0)

Ff+ox)=4x-2
domain: (—o0, )

f-9x0)=0Cx-4)-(x+2)=2x-6

domain: (—o0, )

(fo)(x) = Bx —4)(x +2) = 3x2 + 2x - 8

domain: (—o0, )

i _3x-4
(g](X)_ x+2

domain: (—eo,—2)U(-2,0)

(f+)x)=3x>+x-5
domain: (—eo, o)

(f —g)x)=-3x*+x-5
domain: (—eo, o)

(fe)(x) = (x=5)(3x") = 3x* —15x

domain: (—eo, o)

i _x-=5
(g)(X)_ 3x7

domain: (—eo,0)U(0,0)

(f+8)(x)=5x>+x-6
domain: (—o0, o)
(f-g)x)=-5x"+x-6
domain: (-0, )

(fe)(x) = (x-6)(5x”) =5x’ —=30x’

domain: (—o0, )

i _x—6
(g)(x)_ 5x2

domain: (—eo,0)U(0,e0)
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35.

36.

37.

(f+&)x)=2x" -

domain: (—o0, )

(f-g)x)= 2x* —2x-4

domain: (—o0, )

(f2)(x) = (2x" = x=3)(x+1)
=2x +x" —4x-3

domain: (—o0, o)

2
(ij(x)zﬂ
g x+1

_2x=-3)(x+]D)
T (x+D)
domain: (—eo,—1)U(—1,0)

(f+8)x)=6x"-2

domain: (—o0, )

(f = g)(x) =6x" —2x

domain: (—o0, o)

(fe)x) = (6x* —x=D(x—1) =6x° =7x" +1
domain: (-0, )

(i)(x)= 6x —x—1
g x—1

domain: (—ee,1)U(1,0)

(f+)x)=@-x)+(x* +2x-15)
=2x-12

domain: (-0, o)

(f =&)x)=(B=x")=(x" +2x~15)
=-2x*—2x+18

domain: (-0, o)

(f2)(x) = (3= x")(x* +2x—15)

=—x*—2x +18x* +6x—45
domain: (—oo, o)

Sl 3%
(g)(X) x> +2x-15

domain: (—eo,=5)U(-5,3)U(3,2°)

Section 2.6 Combinations of Functions; Composite Functions

38.

39.

40.

(f+9)x)=(G5-x)+(x*+4x-12)
=4x-7

domain: (—o0, )

(f =) =(G-x")—(x"+4x-12)
=-2x" —4x+17

domain: (—o0, )

(fe)(x) = (5—x")(x* +4x-12)

=—x* —4x’ +17x* +20x - 60
domain: (—o0, )

Sl 5=%
(g)(X) X +4x-12

domain: (—ee,—6)U(—6,2)U(2,0)

(f+&)x) =vx+x-4
domain: [0, )
(f @) =x—x+4
domain: [0, o)
(f)(x) =x(x—4)
domain: [0, )

) Ax
( J( )= x—4
domain: [0,4) (4,00)

(f +8)0)=Vx+x=5
domain: [0, o)
(f =) ) =x—x+5
domain: [0, )
(f2)(x) =Vx(x=5)
domain: [0, )

f Jx
(g j( e
domain:  [0,5)U(5,)
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41. (J“rg)(x)=2+l+l=2+%=Zx+2 43. (f+8)x)=f0)+g(x)
XX X X _S5x+1 | 4x-2
domain: (—e,0)U(0,0) -9 X9
1 1 :9x—1
(f—g)(x)=2+;—;:2 29
domain: (—eo,0)U(0,e0) domain: (—ee,—3)U(-3,3)U(3,)
1IY1 2 1 2x+1 (f=8)x)=f(x)—gx)
(fg)(x)=£2+;);_;+7— = _ 52”1_4);_2
domain: (—ee,0)U(0,0) x=-9 x*-9
D4l 1 _ x+3
(iJ(X)=;=(2+—j-x=2x+l X' =9
8 X x 1
domain: (—eo,0)U(0,e0) Cx-3
domain: (—oo,—3)U(—3,3)U(3,oo)
2. (f+9)(0)=6-—+1=6 (S = F()-g(x)
tx Sx+1 4x-2
domain: (—e,0)U(0,e0) == T
(f=g)0)=6-—-t=g2-02"2 _Grrh-2)
X X X X (x2_9)
domain: (—se,0)U (0,50
omain ( )U(l 2 et domain: (—005—3)U(_3’3)U(3,°o)
X X x x 7 N
domain: (—w,O)U(O,oo) (Ej(x)Zm
/ _6— 1y x* -9
(;jm_ 1 _(G_XJ.X_@C_] _Sx+l 229
domain: (—ee,0)U(0,) x*=9 4x-2
_ Sx+1
C4x-2

The domain must exclude -3, 3, and any values that

make 4x-2=0.
4x-2=0
dx=2
1

xX=—

2

(_

. 3)U(-3.) U 3)U ()

domain:
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44.

(f+8)x)=f(x0)+gx)
_ 3x+1  2x-4
=25 xP-25
_5x-3
X -25
domain: (—ee,=5)U(=5,5)U(5,°)
(f=8)x)=f(x)-gx)
_ 3x+1 2x-4
T X -25 x-25
_x+5
X125
1
T x-5
domain: (—eo,-5)U(=5,5)U(5,°°)
(f8)(x) = f(x)- g(x)
_ 3x+1 2x-4
S —25.x2 -25
_Bx+DH(2x—-4)
(x* -25)
domain: (—ee,=5)U(=5,5)U(5,°)
3x+1

(fj(x): x’ =25

g 2x—4
x* =25
_ 3x+1 . x* =25
S x2-25 2x—4
_ 3x+1
C2x—4
The domain must exclude -5, 5, and any values that
make 2x—4=0.

2x—4=0
2x=4
x=2
domain: (—ee,=5)U(-5,2)U(2,5)U(5,)

Section 2.6 Combinations of Functions; Composite Functions

5. (f+e)x)=f(x)+gx)

8x 6
= +

x—2 x+3
__8x(x+3) 6(x—2)
(x=2)(x+3) (x=-2)(x+3)
_ 8x% +24x 6x—12
C(x=2)(x+3)  (x=2)(x+3)
:8x2+30x—12
(x=2)(x+3)

domain: (—e,-3)U(-3,2)U(2,)
(f +8)x)=f(x)—g(x)

_ 8x 6

_x—2_x+3

_ 8x(x+3) 3 6(x—2)

C(x=2)(x+3)  (x—=2)(x+3)
8x? +24x 6x—12

T -2)(x+3) (x-2)(x+3)
8x” +18x+12
T -2 +3)
domain: (—eo,-3)U(=3,2)U(2,)
(/) = () g(x)
8x 6
B x—2 . x+3
48x
T x-2)(x+3)
domain: (—e0,-3)U(=3,2)U(2,)
8x

f —Xx=2
(o3

x+3
_ 8x x+3
= e
_ 4x(x+3)
C3(x-2)
The domain must exclude -3, 2, and any values that
make 3(x—2) =0.
3(x—-2)=0
3x-6=0
3x=6
x=2
domain: (—e0,-3)U(=3,2)U(2,)
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46. (f+g)x)=f(x)+g(x)

9x 7
= +

x—4 x+8
_ 9x(x+8) T(x—4)
T (x—4)(x+8) (x—4)(x+8)
_ 9x* +72x N Tx—28
T (x=4)(x+8) (x—4)(x+8)
:9x2+79x—28
(x—4)(x+8)

domain: (—eo,—8)U(-8,4)U(4,0)
(f+8)x)=f(x0)—g)

_ 9%x 7

_x—4_x+8

_ 9x(x+8) 3 T(x—4)
C(x—4)(x+8) (x—4)(x+8)
_ 9x* +72x Tx—-28
T (—4)(x+8) (x—4)(x+8)
_9x2+65x+28

T (x—4)(x+8)

domain: (—eo,—8)U(—8,4)U(4,°0)

(fe)(x) = f(x)-g(x)
_ 9x . 7

x—4 x+8
63x

T —4)(x+8)
domain: (—eo,—8)U(-8,4)U(4,)
9x

S lp=x=4
(E)(X)_ x7

x+8

_ 9x x+8

S x—4 T

_ 9x(x+38)

 T(x—4)
The domain must exclude —8, 4, and any values that
make 7(x—4)=0.
T7(x-4)=0
7x-28=0

Tx=28
x=4

domain: (—eo,—8)U(-8,4)U(4,)

47.

48.

49.

50.

(f +)(x) =Nx+4+x-1
domain: [1, )
(f —)(x) =x+4-x-1
domain: [1, eo)
(fe)x)=vx+4-x-1 =m
domain: [1, )
(i](x) _ Vx+4
8
domain: (1, o)

(f+8)(x)=vx+6++/x-3

domain: [3, o)
(f=9)x)=vx+6-Vx-3

domain: [3, )
(fe)(x)=vx+6-x-3=+/x"+3x-18

domain: [3, o)

(i](x): NJx+6
8 x=3

domain: (3, )

(f+e)(x)=vx—2+v2~-x

domain: {2}
(f-8)x)=vx—-2-~2-x

domain: {2}

(fg)(x)=\'x—2'\/2— =\/m

domain: {2}

x—1

-2
g 2—x
domain: &

(f+8)x)=vx=5+5-x

domain: {5}

(f-8)Xx)=vx-5-+5-x

domain: {5}

(f)(x) =x=5-+/5—x =+/—x* +10x-25

domain: {5}

A=
g 5—-x
domain: &
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51.

52.

53.

54.

55.

fx) =

a.

b.

C.

fx) =

a.

b.

C.

fx) =

a.

b.

C.

fx) =

a.

b.

C.

fx) =

a.

b.

C.

2x;,8x)=x+7

Section 2.6 Combinations of Functions; Composite Functions

56.

(fog)x)=2(x+7)=2x+14

(g0 f)(x)=2x+7
(fog)2)=2(2)+14=18
3x,g(x)=x-5
(fog)x)=3(x-5)=3x-15
(8o f)x)=3x-5
(feg)2)=3(2)-15=-9

x+4;8x)=2x+1

57.

(fog)x)=QRx+D+4=2x+5

(gof)(x)=2(x+4)+1=2x+9

(fog)2)=2(2)+5=9

Sx+2; gx)=3x-4

58.

(fog)x)=53Bx—-4)+2=15x—-18

(go f)(x)=3(05x+2)—4=15x+2

(fog)2)=15(2)-18=12
4x-3; g(x)=5x" -2

(fog)(x) =4(5x* =2)-3
=20x>—11

(g0 f)(x)=54x-3)" -2

=5(16x" —24x+9)-2

=80x" —120x+43

(f°£)(2)=20(2)* ~11=69

59.

f(xX)=Tx+1;8(x)=2x" -9

a.

b.

C.

(fog)x)=72x"-9)+1=14x> -62

(g0 f)x)=2(Tx+1)" -9
=2(49x* +14x+1) -9
=98x* +28x—7

(fog)2)=14(2)* —-62=-6

fx)y=x*+2g(x)=x" -2

a.

b.

C.

a.

b.

C.

(fog)x)=(x"-2)"+2
=x'—4x*+4+2

=x'—4x*+6

(go fHx)=(x*+2)* -2
=x"+4x"+4-2

=x"+4x"+2

(fog)2)=2"-4(2)+6=6

f)=x"+1;g(x)=x" -3

(fog)x)=(x"=3)"+1
=x'—6x"+9+1
=x*—6x" +10

(go f)x)=(x"+1)*-3
=x"+2x"+1-3
=x"+2x*-2

(fog)2)=2"-6(2)°+10=2

fx)=4-x; g(x)=2x"+x+5

a.

b.

C.

(f o @)(x)=4—(2x" +x+5)
=4-2x"—x-5
=-2x"—x-1

(g0 /)x)=2(4-x)" +(4-x)+5
=2(16-8x+x*)+4—x+5

=32-16x+2x*+4—-x+5
=2x*—17x+41

(fog)2)=-2(2)-2-1=-11
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60. f(x)=5x-2; gx)=—x" +4x-1 64 f(x)=6x—3;g(x)=xT+3

a. (fog)0)=5(-x"+4x-1)-2
+3
=—5x"+20x—-5-2 a. (fog)(x)=6(ij—3=x+3—3=x
=-5x>+20x-7

6x—-3+3 _6x
b. (g0 f)x)=—(5x-2)"+4(5x—-2)-1 b (g0 =T "=

=—(25x> —20x+4)+20x—8—1
=-25x% +20x—4+20x—8—1
=-25x* +40x—13

. (feo))=2

65. f(x)%; g(x)%

¢ (fog)2)=-5(2)>+20(2)—7=13

1
61 f(x)=x; g)=x-1 a.  (foglx)=T=x
a.  (feg)n)=+vx-1 X
b. (gof)(x)=z=x

b.  (gofHx)=+x-1 ’

¢ (fog)2)=2
¢ (foe)=v2-1=+1=1

2 2
66. f(x)=—; g =7

62. f(X)Z\/;;g(x)zx+2 ;
a  (fog)x)=+x+2 N (fog)(x)=%=x
b. (g0 f)x)=vx+2

2

b. o _£_

¢ (fog))=+2+2=+4=2 (8o f)x) 2 x
x+3 e (fog)2)=2

63. fix)=2x-3; g(x)=

67. a. (fog)(x)zf[ljz 2 1#0
x+3 X 1
a, (fog)(x)=2[—)—3 L
2 X
=x+3-3 )
=x [1+3j(x)
X
2x=3)+3 2
b, (gof)m=TI¥I 2, S
2 2 1+3x
c. (feg)2)=2 b. We must exclude 0 because it is excluded from

8.

1 .
We must exclude _5 because it causes the

denominator of fog tobeO.

mn: —00 _l _l [<S)
domain: ( , 3)U( 3,OJU(0, )-
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5 5x

l+4 1+4x
x

68. a. fog(x):f[ij:

b. We must exclude 0 because it is excluded from
g.

1 .
We must exclude _Z because it causes the

denominator of f o g tobeO.

in: —o0 _l _l oo
domain: [ , 4)U[ 4,OJU(0, )-

69. a.

b. We must exclude 0 because it is excluded from
g.
We must exclude —4 because it causes the
denominator of fog tobeO.

domain: (—eo,—4)U(—4,0)U(0,0).
6
x

fog(x)=f(9j— -0

70. a. =3 =
S5 6+5x
X

b. We must exclude 0 because it is excluded from
g.

6 .
We must exclude —g because it causes the

denominator of f o g tobeO.
domain: (—w, —g) U [—g ; 0) U(0,00).

fog(x)=f(x-2)= a2

71. a.

b.  The expression under the radical in f o g must
not be negative.
x=220
x=2
domain: [2,e0).

Section 2.6 Combinations of Functions; Composite Functions

72.

73.

74.

75.

76.

77.

78.

79.
80.

=

81.

a. fog(x)=f(x—3)=\/§

b.  The expression under the radical in f o g must

not be negative.
x=320

x=>3
domain: [3,c0).

a.  (feg)x)=f(1-x)
=(Vi—x) +4
=l-x+4

=5-—x

b. The domain of fog must exclude any values
that are excluded from g.
1-x=20
-x=-1
x<1
domain: (--, 1].

a  (feo))=f(W2-x)
=(x/2—x)2 +1
=2-x+1
=3—x

b. The domain of fog must exclude any values

that are excluded from g.
2-x20
—x=>-2
x<2
domain: (-e,2].
f(x)=x* g(x)=3x—1
f(x)=xg(x)=2x-5
f(x)zi/; g(x)=x2—9
f(x) zx/;;g(x) =5x"+3
fo=kl  gx)=2x-5
f@ = g0 =3x-4

fFo=t  g=2x-3
X

Copyright © 2014 Pearson Education, Inc. 271
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82.

83.

84.

8s.

86.

87.

88.

89.

90.

91.

92.

93.

9.

272

f(x)=l;g(x)=4x+5

=

(i)(;;):&:ﬂzo

(3) -3

The domain of f+g is [-4,3].

The domain of iis (—4,3).
8

The graph of f+g

(-1,5)
(-4,5)4 10, 3)
(-3.5] 1,2
(=2, 9{N2. )

X
3’ |_3)
]

-]

\

T
|
(
!

The graph of f—g

(_L \1) y
(=4, 5\
(-3,3) S
(-2,1) (1, 0)

9s.

96.

97.

98.

(feg)x)=7

2(x2—3x+8)—5=7
2x* —6x+16-5=7

2x° —6x+11=7
2x* —6x+4=0

X’ =3x+2=0
(x-D(x-=-2)=0

x—=1=0 or x-2=0

1-

1

x=1 x=2

(fog)x)=-5
2(3x2+x—1)=—5

—6x*=2x+2=-5

—6x> —2x+3=-5

—6x> -2x+8=0
3 +x-4=0

Bx+4)(x-1)=0

3x+4=0 or x—1=0

®

3x=—4 x=1
4

x=——
3

(M + F)(x) = M (x)+ F(x)
= (1.53x+114.8) + (1.46x +120.7)
=2.99x+235.5

(M + F)(x) = 2.99x +235.5
(M + F)(20) = 2.99(20) +235.5

=295.3
The total U.S. population in 2005 was 295.3
million.

The result in part (b) underestimates the actual
total by 2.7 million.

(F-=M)(x)=F(x)—M(x)
=(1.46x+120.7) - (1.53x +114.8)
=-0.07x+5.9

(F=M)(x)=-0.07x+5.9
(F — M)(20) = —0.07(20) +5.9

=4.5
In 2005 there were 4.5 million more women
than men.

The result in part (b) overestimates the actual
difference by 0.5 million.
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99.

100.

101. a.

102. a.

(R - C)(20,000)
= 65(20,000) — (600,000 + 45(20,000))

=-200,000

The company lost $200,000 since costs exceeded
revenues.

(R - €)(30,000)

= 65(30,000) — (600,000 + 45(30,000))

=0

The company broke even.

a. The slope for fis -0.44 This is the decrease in
profits for the first store for each year after
2008.

b. The slope of g is 0.51 This is the increase in
profits for the second store for each year after
2008.

c. f+g=-044x+13.62+0.51x+11.14
=0.07x +24.76
The slope for f+ g is 0.07 This is the profit for
the two stores combined for each year after
2008.

f gives the price of the computer after a $400
discount. g gives the price of the computer after
a 25% discount.

b. (fog)x)=0.75x—-400

This models the price of a computer after first a
25% discount and then a $400 discount.

¢ (gof)(x)=0.75(x—400)

This models the price of a computer after first a
$400 discount and then a 25% discount.

d. The function fog models the greater discount,

since the 25% discount is taken on the regular
price first.

[ gives the cost of a pair of jeans for which a $5
rebate is offered.
g gives the cost of a pair of jeans that has been
discounted 40%.

b. (fog)(x)=0.6x-5

The cost of a pair of jeans is 60% of the regular
price minus a $5 rebate.

e (g°4)(x)=06(x-5)

=0.6x-3
The cost of a pair of jeans is 60% of the regular
price minus a $3 rebate.

d. fog because of a $5 rebate.

Copyright © 2014 Pearson Education, Inc.

Section 2.6 Combinations of Functions; Composite Functions

103.-107. Answers will vary.

108.

109.

110.
111.
112.

113.

114.

When your trace reaches x = 0, the y value disappears
because the function is not defined at x = 0.
10
-10 10
-10
2

0

(f o)) =y2—/x

The domain of g is [0,c°).
The expression under the radical in f o g must not

be negative.

2-Jx>0
x>
Jx<2
x<4
domain: [0,4]
makes sense

makes sense

does not make sense; Explanations will vary.
Sample explanation: It is common that f o g and

g o f are not the same.

does not make sense; Explanations will vary.
Sample explanation: The diagram illustrates

g(f(0)=x*+4.

false; Changes to make the statement true will vary.

A sample change is: (fog)(x)= f(\/xz —4)
=(JE)2_4

=x’—4-4

=x’ -8

273
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115.

116.

117.

118.

119.

120.

121.

122.

274

false; Changes to make the statement true will vary.

A sample change is:

f(x)=2x¢(x)=3x
(fog)(x)=f(g(x))=f(3x)=2(3x) =6x
(gof)(x)=2(f(x))=2(f(0))=3(2x)=6x

false; Changes to make the statement true will vary.

A sample change is:

(foo)(4)=1(s(4))=1(7)=5
true

(fog)x)=(f°g)-x)
f(g(x))= f(g(=x)) since g is even
f(g(x)=f(g(x)) so fogiseven

Answers will vary.

{(4,-2),(1,-1),(1,1D),(4.2)}

The element 1 in the domain corresponds to two
elements in the range.

Thus, the relation is not a function.

x=§+4

Section 2.7

Check Point Exercises

1. f(g(x))=4(x17j—7

=x+7-17
=X

g(f(x)):(é‘xj#

_Ax=T+7

=X

fg)=g(fx)=x

2. f(x)=2x+7
Replace f(x) withy:
y=2x+7
Interchange x and y:
x=2y+7
Solve for y:
x=2y+7
x=T7=2y
x=T7 _
5=
Replace y with 7' (x):
x=17
2

o=

3. f(x)=4x -1
Replace f(x) withy:
y= 4x* -1
Interchange x and y:
x=4y’ -1
Solve for y:
x=4y' -1
x+1=4y’
x+1 5
Y
e 1
4
Replace y with f~'(x):

x+1

f=3
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Alternative form for answer:
+1 Yx+1
Fat ===
J4
2 Y2x+

32 %/g

N
w

3

S
+
—_

:

Pl

+
[\S)

)

\S]

Fo=2-1
X

Replace f(x) withy:

y=§—1
X

Interchange x and y:

x=i—1

y
Solve for y:

xzé—l
y
xy=3-y
xy+y=3
y(x+1)=3
3
T xl
Replace y with f~'(x):
Fl=—

x+1

The graphs of (b) and (c) pass the horizontal line test

and thus have an inverse.
Find points of f~'.

f |
(-2,-2) (-2,-2)

(-1,0) (0,-1)

(1,2) (R))]
e
3 |
[
(~LOEEHAL -
X
(-2, -2
\
@1
@ -1)

7.

Concept and Vocabulary Check 2.7

f(x)=x>+1
Replace f(x) withy:
y=x"+1
Interchange x and y:
x=y" +1
Solve for y:

x=y +1

x—1=y’

Jx-1=y
Replace y with ' (x):
e =vx-1

1,2)

4
N

ﬁ\

,2)] f"l
0. DEG)

1. inverse
2. x o x
3. horizontal; one-to-one
4. y=x
Exercise Set 2.7
1. f(x)=4x;g(x)=%
X
fgx)= 4(—) =Xx
4
4x
g(f(x)= 5
fand g are inverses.
2. f(x)=6x;8(x) =%

f(8x)= 6@ =x

6

g(f(X))=6—6x=x

fand g are inverses.

Copyright © 2014 Pearson Education, Inc.

Section 2.7 Inverse Functions

275



Chapter 2 Functions and Graphs

3.

5.

276

x—8

fx)=3x+8; g(x)=

fQﬂx»=3(£§§j+8=x—8+8=x

_(Gx+8)-8 _3x _
g(f(x)= 3 3

fand g are inverses.

x-9
4

f(ﬂﬁ»=4(£i2)+9=x—9+9=x

_(4x+9)-9 _4x _
g(f()f))——4 1

fand g are inverses.

f(x)=4x+9;g8(x)=

f) = 5x-9; g(x>=xT+5

Fg() =5(%5j—9

5x425
9
 5x-56
9

5x—9+5 5x-4
g(f(x)= 5 =9

fand g are not inverses.

-9

f(x>=3»c—7;g(x>=’“T+3

x+3 3x+9 3x—40
f(g(x)=3 ( - j =T =
3x-7+3 3x-4
g(f(0)= =
fand g are not inverses.
3
S = 2 ;4‘4
3 3
flea) =g gg=3=2
3
g(f(x)=—+4
x—4
=3 (x_4j+4
3
=x—4+4
=x

fand g are inverses.

10.

11.

12.

13.

f=- e
x
2 2x
f(g(x))—m—?—x
(f(x))——+5 2( 25j+5=x 5+5=x

fand g are inverses.

J)=-xg(x)=-x
fg(x)=—(-x)=
gf())=—(x)=x

fand g are inverses.

[ =Rx-41g(0)=x"+4
Flg)=x +4-4 =3 =x
g(f(x))=(%/xT4)3+4:x—4+4:x

fand g are inverses.
a. fix)=x+3
y=x+3
x=y+3
y=x-3
[T =x-3
b. f(f'(x)=x-3+3=x
Ff ) =x+3-3=x
a. f)=x+5
y=x+5
x=y+5
y=x-5
[T (x0)=x-5
b.  f(f'(x))=x-5+5=x
A (f)=x+5-5=x

a. flx)=
y=2x
x=2y

y:

= =

=
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14.

15.

16.

FU ) = 2@ = x
IR =% —x

f(x)=4x
y=4x
x=4y

y:

G ST N P

o=

(@) =4[§) = x

dx 18.

f_l(f(x))ZTZX

f(x)=2x+3

FU )= 2(’“7‘3}3

=x-3+3 19.

=X

. _2x+3-3_2x _
ffo))= R

f(x)=3x-1
y=3x-1
x=3y-1

x+1=3y

17.

Section 2.7 Inverse Functions

fx)=x"+2
y=x+2
x=y +2
x-2=y’
y=45=2
freo=Yx-2

b S =(x-2) +2

=x—-2+2

=X
= +2-2=¢ =x

a. f(x)=x3—1
y=x -1
x=y -1
x+1=y’
y= e
fr@ =1

b £ =(Yrr1) -1

=x+1-1

=X
o= —141=Y¢ =x

a. f(x)=(x+2)y
y=(x+2)3
x=(y+2)°

%/_=y+2
y=3/;—2
fr=x-2

b () =(Fx-242) =(x) =x

)= (x+2) -2
=x+2-2

=X
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20. a.  f(x)=(x-1)
y==1’
x=(y=1

Ux = y—1
y=x+1

b. f(f*l(x))z(%/}ﬂ—lf =(%/})2 —x
Ff))=Jx-T +1=x-1+1=x

21. a. f(x)=l
X

1

y=—

X

1

x=—

y

xy =1

1

y=—

X

_ 1
==
x

[

b. f(fl(x)=—=x

Ff)y=—=x

RN FERE RN

22. a
f)=

8w =
I Il Il
NS RS N E S IR SR

~
Il

o=

b F(f =

278

23. a.

24. a.

f)=+x
y=+/x
=y

y=x
fﬁl(x)=x2,x20
FU ) = =]x = x forx >0,
Fe) =(Wx)? =x
fo=3Ux
y=3/x
y=x
fr=x
f(ffl(x))=%/x73=x
£ (F)=(¥x) =x
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217.

)=t
fro=—;

xX—

+9=x

4

4
x=9

Ff@) =t =

ﬂ+9—9
X

()=

_ 2x+1

x=3

_ 2x+1

x=3

= 2y+1

y-3
x(y-3)=2y+1
xy—=3x=2y+1
xy—2y=3x+1
yx—-2)=3x+1
_ 3x+l
x=2

0=

(%)

28.

29.

30.

Section 2.7 Inverse Functions

3x+1)
2(?—2 +1

3x+1_
x=2 3

B 2(3x+1)+x-2 _ 6x+2+x-2
3x+1—3(x—2) 3x+1-3x+6

b.  f(fx))=

_Tx_

7

2x+1)
S(x_3 +1
2x+1
x=3 2
3(2x+1)+x-3

2x+1-2(x-3)
_ 6x+3+x-3  Tx

T 2x+1-2x+6 7

)=

x+1
_2x-3
x4l
2y-3
y+1
xy+x=2y-3
yx-2)=-x-3
_—x-3
x—2
-x-3

f_l(x)z 2’ X#2

—x—3)_

2( x=2 ) 3
—x-3
S +1

—2x—-6-3x+6 —ﬂ—x
—x—-3+x-2 -5
_(2)6—3)_3
x+1
2x-3 _
x+1
_ —2x+3-3x-3 _ﬁ
2x—=3-2x-2 =5

b f(f7(x)=

(=

=X
The function fails the horizontal line test, so it does
not have an inverse function.

The function passes the horizontal line test, so it does
have an inverse function.
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31. The function fails the horizontal line test, so it does
not have an inverse function.

32. The function fails the horizontal line test, so it does
not have an inverse function.

33. The function passes the horizontal line test, so it does
have an inverse function.

34. The function passes the horizontal line test, so it does
have an inverse function.

35. y f
=2, /3) f—1
4

-

-~
LY NN

_
|
T~~~
~
e

=
11

36.

37.

~(0,1) [

(1,0)3 ¥

38. f oy

39. a.  f(x)=2x-1

y=2x-1
x=2y-1
x+1=2y
x+1
> y
—1 x+1
X)=——
fx) 5

40.

41.

b vy f
n) f_l
(=1,0) €,
5 x
(05 _1):
RN
[T

c. domainof f: (—oco,e0)
range of f: (—eo,o0)
domain of f™': (—eo,o0)

range of f7': (—eo,o0)

a.  f(x)=2x-3

y=2x-3
x=2y-3
x+3=2y
x+3
5=
f‘l(x)=x+3
b y S
5 }[‘Lif
(=3,0) G,3)
> X
0.3
H

c. domainof f: (—oco,e0)
range of f : (—eo,00)
domain of f™': (—eo,c0)

range of f7': (—eo,c0)

a. f(x)=x>-4

y=x"—4
x=y' -4
x+4=y

Nx+4=y
) =vx+4

b. » f
:(|0|’ e 1
—_ 4
( ?’I 1) — I(Z, 0)
(—4,0) /ll I$3Ix
TORrIY Zasam
11T 1111
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c. domainof f: [0,%)
range of f: [—4,o0)
domain of f™': [—4,c0)
range of f': [0,e0)

42. a.  f()=+-1

y=x"-1
x=y -1
x+1=y?
—Jx+1=
) =—Jx+1
b Sy
Y
LR
(_2"3)
TN
T
CLOPIT ST
AT
0, -DI3, -2)

c. domainof f: (—e,0]
range of f: [—1,e0)
domain of f™': [~1,e0)
range of f': (—<0,0]

43. a.  f=(x-1)
y=(x-1)
x=(y—1)

~Jx=y-1
—~Nx+l=y

f@=1-x

b. S Ay

[TTTT TTTT
(-1 4} 50
1T
0,1) &x

—~
=
=

=
~

c. domainof f: (—oo,1]
range of f: [0,c0)
domain of f™': [0,e0)
range of f': (—eo,1]

45.

Section 2.7 Inverse Functions

1,0)-

domain of f: [Le)
range of f: [0,e0)
domain of f~': [0,e0)
range of f': [1,0)

f(x)=x -1
y=x -1
x=y -1

x+l1=y’

Grrimy

fl@ =1

O,1) yy f

)

-1
(—L0) N1, 0)

o i

5 x

_y _ f 0, -1
( 2’. |1|) Y $| | )
(-1,-2)

domain of f : (—eo,e0)

range of f : (—eo,00)
domain of f™': (—eo,o0)

range of f7': (—eo,o0)
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46. a. f)=x"+1
y=x +1
x=y +1

x-1=y’
Ux-1=y
@ =Yx-1

(1,2)
i @1
(-1,0) /"

=p
=
= N

x
1,0
1]
(09 _l)J

c. domain of f: (—oco,e0)
range of f : (—eo,00)
domain of f™': (—eo,o0)

range of f7': (—eo,o0)

47. a. f(x)=(x+2)
y=(x+2)
x=(y+2)’

y_=y+2
3/;—2=y
fl@=Yx-2

b. SAY

~_
-
[
Y
[y
~

——
' ll 0, —2)
-1,-3

c. domain of f: (—oco,e0)
range of f: (—eo,o0)
domain of f™': (—ee,o0)

range of f7': (—oo,c0)

282

fo=x-2)°
y=(x-2)
x=(y-2)
x=y-2
3/;+2=y
[ =Yx+2
13)
oy / S
(0,2) [P T L p-t
3,1
3 x
hil|
LOEHNTE R, 0)
11 | HAN L1
! (la_l)

\

domain of f: (—oco,e0)
range of f : (—eo,00)
domain of f™': (—eo,c0)

range of f7': (—eo,c0)

J)=~x-1
y=+x-1

~

domain of f: [Le)
range of f: [0,c0)
domain of f™': [0,e0)
range of f': [1,00)

f)=Vx+2
y=J§+2
xX=4/y+2
x—ZZJ;
(x=2?%=y
fr)=x-2)
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51.

52.

®

[T Iy f_1(4 4)
(];’|3\. 7 ll Y
LA
) /
(05 2) (3, 1)
@0 *
]

domain of f : [0,c0)
range of f: [2,00)
domain of f™': [2,e0)
range of f': [0,e0)

fo=Ux+1
y=Ux+1
x=3/y+1
x—1=2/;
(x=D'=y
[T==1’

-1

~

O g

) m—

—— e

T, 0)
) , 1]

1 AN T
0, -1)

domain of f : (—eo,e0)
range of f: (—eo,o0)
domain of f™': (—eo,o0)

range of f7': (—eo,c0)

fy=3x-1
y=Ux-1
=351
x =y-1

X+l=y

fx=x"+1

-1
0.1 0.2
SR
(-1,0) —/
5 x
1,0)
\09_1I)JI

et

——t

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Section 2.7 Inverse Functions

c. domainof f: (—eo,c0)

range of f : (—eo,00)

domain of f™': (—eo,c0)

range of f7': (—eo,c0)

Fs)=£(1)=5

flg@®)=rf(2)=-1

(gof)(-)=g(f(=D)=g(1)=1

(82£)(0)=g(f(0)=g(4)=2

£ (2010)) = £ (-1) =2, since f(2)=-1.

M e)=5"(1)=

(fog)(0)=r(g®)

Copyright © 2014 Pearson Education, Inc.
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65. a. {(Zambia, 4.2), (Colombia, 4.5),
(Poland, 3.3), (Italy, 3.3),
(United States, 2.5)}

b. {(4.2, Zambia), (4.5, Colombia),
(3.3, Poland), (3.3, Italy),
(2.5, United States)}

f1s not a one-to-one function because the
inverse of fis not a function.

66. a. {(Zambia,- 7.3), (Colombia, - 4.5),
(Poland, - 2.8), (Italy, - 2.8),
(United States, - 1.9)}

b. { (- 7.3, Zambia), (- 4.5, Colombia),
(- 2.8, Po land), (- 2.8, Italy),
(- 1.9, United States)}

g is not a one-to-one function because the
inverse of g is not a function.

67. a. It passes the horizontal line test and is one-to-
one.

b. f£7(0.25) = 15 If there are 15 people in the
room, the probability that 2 of them have the
same birthday is 0.25.
£7(0.5) =21 If there are 21 people in the room,
the probability that 2 of them have the same
birthday is 0.5.
£7(0.7) = 30 If there are 30 people in the room,
the probability that 2 of them have the same
birthday is 0.7.

68. a. This function fails the horizontal line test.
Thus, this function does not have an inverse.

b.  The average happiness level is 3 at 12 noon and
at 7 p.m. These values can be represented as
(12,3) and (19,3) .

c.  The graph does not represent a one-to-one
function. (12,3) and (19,3) are an example of

two x-values that correspond to the same y-
value.

9|5
69. f(gx)= g[g(x— 32)} +32

=x-32+32
=X
g(f(x))z%{(%x+32)—32}
=x+32-32
=X

fand g are inverses.
70.-75. Answers will vary.

76. 5

NV

]

-5
not one-to-one

77. 5

one-to-one

78. 5

7

-5
one-to-one
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79.

80.

81.

82.

83.

RN

-5
not one-to-one

5

-

y -
7

-5
not one-to-one

5

N

-5
not one-to-one

5

-5
one-to-one

N~

-5
not one-to-one

84.

8s.

86.

87.
88.
89.
90.
91.

92,

93.

9.

Section 2.7 Inverse Functions

-5

f and g are inverses

ské

-5

f and g are inverses

5

i

L

-5
fand g are inverses

makes sense
makes sense
makes sense
makes sense

false; Changes to make the statement true will vary.
A sample change is: The inverse is {(4,1), (7,2)}.

false; Changes to make the statement true will vary.
A sample change is: fix) =5 is a horizontal line, so
it does not pass the horizontal line test.

false; Changes to make the statement true will vary.
X

A sample change is: f7'(x) = 3

true
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95. (fog)x)=3(x+5)=3x+15. 97. No, there will be 2 times when the spacecraft is at the
y=3x+15 same height, when it is going up and when it is
coming down.
x=3y+15
y=x—15 98. 8+ f'(x-1)=10
3 fx-n=2
- -1
(fog) (== > f@=x-1
3
6=x-1
g(x)=x+5
=x+5 T=x
yea x=17
x=y+5
y=x-5 99. Answers will vary.
-1
g (x)=x-5
F)=3x 100 \J(x, )7 + (3, — 30" =JA=7) +(-1-2)°
y=3x =(=6)" +(=3)*
x=3y =/36+9
yX _ 35
3
X :3\/5
fﬁl(x)=§
s 101. y
- - X xX— [(TH [T TTT]
(8o f")(=5-5= SrH@ -
3 A, O HHHH
T2
(O\I_Il\l N v
f(x)=3x—2 TN ,(2.’_1)
5x-3 CoE L, -2)
y_3x—2
5x-3 102. y*-6y-4=0
xz—iy_i y> -6y =4
y- 2
- =4
X(5y—3)=3y— y 6y+? +9
Sxy—3x=3y-2 (y=3)"=13
Sxy—3y=3x-2 y-3=+/13
y(5x—3)=3x—-2 y=3+13
_3x-2 Solution set: {3i\/§}
y_
5x-3
. 3x-2
X)=
f () s 3
Note: An alternative approach is to show that
(f o f)x) =x.
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