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Chapter 2
Graphs, Functions, and Applications
8. 4r+3s=5
ﬂﬂﬂﬂﬂﬂﬂ o - T
Exereise-Set2:1 4.2+3 -(-1) ? 5 Substituting 2 for r and
| —1fors
RC2. 4y —-3x=0 8 3 (alphabetical order of
4y = 3x - 5| variables)
3
y=,% Since 5 =5 is true, (2, —1) is a solution of 4r + 3s = 5.
The answer is (b). 10. 2p — 3q =13
RC4. 3y+4x= —-12 2(-5) -3-1 ’I> —13 Substituting —5 for p and
3y = —4x—-12 | 1 for q
4 -10-3
y=- §x — 4 13

The answer is (c).
© Since —13 = -13 is true, (=5, 1) is a solution of 2p—3q =
-13.

12 y =x-3 y =x — 3
c I i
2?75-3 -4 7?7 -1-3
f 2 TRUE -4 TRUE

Plot the points (5,2) and (—1,—4) and draw the line
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ARERII Y AR RN The line appears to pass through (0, —3) as well. We check
2 to see if (0, —3) is a solution ofy = x— 3.
4 Par: Hn(: ogra I— X — 3
5 Aréa | 3

6 square units

-3 TRUE

(0, -3) is a solution.  Other correct answers include
(=3, =6), (-2, -5), (1, -2), (2,-1), (3,0), and (4,1).

Parallelogram
A =bh =94 =36 square units

6. t=4- 3s
I
1 1
14. =_"X+3 =~x+3
4724-3.3 7y|2 y|2
4-9 5?%-4+3 22 %(—2)+3
-5 FALSE 2+3 —-1+3
Since 4 = -5 is false, (3, 4) is nota solution of 5 TRUE 2 TRUE
t=4 - 3s.

Plot the points (4,5) and (-2, 2) and draw the line through
them.
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46 Chapter 2: Graphs, Functions, and Applications
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The line appears to pass through (5, 5) as well. We check P2
to see if (5, 5) is a solution of 4x — 2y = 10. ek
4x — 2y =10 5
I
28.
207 10 y
N L 1 S
4
(5, 5) is a solution. Other correct answers include (1, —3), 3 y ax 4
(2, 1), and (3,1). 1
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48 Chapter 2: Graphs, Functions, and Applications
50. 66. Each y-coordinate is 3 times the corresponding
K é AT x-coordinate, so the equation isy = 3x.
4 68. Each y-coordinate is 5 less the square of the corresponding
N T x-coordinate, so the equation isy =5 — x2.
I e
51473 1; 1 24 }
(7 Exercise Set 2.2
eedefdecbeod gt
T T SO S| 4 y X
p RC2. f(0) =3
y
RN R
“““ ) ’l S member of the range.
| 4. No; a member of the domain (6) is matched to more than
1 / one member of the range.
Sorbrdid o B dede x 6. Yes; each member of the domain is matched to only one
/‘2 member of the range.
'3 4
foedeecteod j 4 jyj X 8. Yes; each member of the domain is matched to only one
“““ Sl member of the range.
54, 2x—-5=-10 or —4x—-2<10 10. Thi§ correspondence is_a fupcti_on, since each person in a
%> -5 or iy < 12 family has only one height, in inches.
X > _5 or x> -3 12. This correspondence is not a function, since each state has
2 two senators.
The solution set is {x|x > =3}, or (=3, o).
14. a) g(0)=0-6=—-6
56. -13 < 3x+5 <23 b) g(6) = 6 — 6= 0
-18 < 3x < 18 0)g(13)=13-6=7
h76<lx_<6 _ d)g-1) =-1-6=—-7
The solution set is {X| — 6 < x < 6}, or (-6, 6). €) g(~1.08) = —1.08 — 6 = —7.08
58. Let h = the height of the triangle, in feet.
1 7 7 ~_ 1
S h = f =_"-6=-
Solve: 16 h = 200 )9 g =g 6="54
h =25ft 16. a) f(6)=—-4-6 = —24
60. Let x = the selling price of the house. Then x— 100,000 = by f 1 4 — 1 5
the amount that exceeds $100,000. ) 2 = 2
Solve: c) f(0)=-4-0=0
0.07(100, 000) + 0.04(x — 100, 000) = 16, 200 d) F(-1) = —4(-1) =4
X = $330, 000 e) f(3a) = -4 -3a=—12a
62. T f)f(a—1)= —4(a—1) = —da+4
18. a) h(4) =19
10 10 b) h(-6) =19
A ¢) h(12) =19
d) h(0) =19
10 2
= =19
64. y 1 eh 3
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10

10

b

10

10

f) h(a +3) =19
20. a) f(0)=3-02-2.0+1=1
b) f(1)=3-12-2-1+1=3-2+1 =2
c) fF(-1) = 3(-1)>-2(-1)+1=3+2+1=6
d) f(10)=3-102-2-10+1=300-20+1 =281
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22.

24.

26.

28.

30.

32.

34.

12a2 —4a+1
a)g@)=14-1=13=3
b) g(-2) =|-2-1=[-3[=3
g =|-1-1=]|-2[=2

d) 9(100) = 100 1 = 99 =99

e) g(5a) = [5a - 1|

a) f(1)=14-3=1-3= -2
b) f(-1)= (-1)4-3=1-3= -2
) f(0)=04-3=0-3=-3
d) f(2)=2¢4-3=16-3=13
e) f(—2) = (-2)4-3=16-3=13

f) f(—a) = (—a)* - 3=a+- 3

In 1980, h = 1980 — 1945 = 35.

A(35) = 0.059(35) +53 = 55.1 years

In 2013, h = 2013 — 1945 = 68

A(68) = 0.059(68) + 53 = 57.0 years

TG) =10-5+20=50+20=70°C

T(20) =10 20 +20 = 200 + 20 = 220°C

T(1000) = 10 - 1000 + 20 = 10,000 + 20 = 10,020°C

5 5 20

30
9
5

C@7) =277 -32) =

9
5

C(23) = 4(23-32) = ((-9) =-57C

x| 9(x) !

~1] -3 N £

X [ 9(x) y

y
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44.

x | f(X)
-2 5
-1 2
0 1
1 2
2 5
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48.

50.

52.
54.
56.
58.
60.
62.
64.

66.

4x —20 =3x+6

X2__16X

X = 26
1
70. §x+10<8x—5
15
15 < 2x
2<X

{X|x > 2}, or (2, c0)

1 5
. X+4 = x-1
72 16x 8x
5_9
_EX
80_X
9

74. x+5=3when x = -2. Find h(-2).
h(-2) =(-2)2-4=4-4=0
76. g(-1)=2(-1)+5=3,s0 f(g(—-1)=Ff@3) =

f(-1) =3(-1)2-1=2,s0g(f(-1)) = g(2) = 2-2+5 = 9.

Exercise Set 2.3

RC2. 5—- x=0 for x =5, so the domain is

{x/x is a real number and x = 5}. The answer is (b).

No; it fails the vertical line test.
Yes; it passes the vertical line test.
Yes; it passes the vertical line test.
No; it fails the vertical line test.
About 1.3 million children

About 280,000 pharmacists

6x-31=11+6(x-7)

6x—-31 =11+ 6x- 42

6x - 31 = 6x- 31
-31=-31

We get a true equation, so all real numbers are solutions.

2
3(4x—2) > 60

4x - 2> 90
4x > 92
X > 23

x | F(X) I
2| —10| et
ol
_1 _3 2 I
_2 11
-1 ) o
2| 6 ? )
/ )
vl Floc)--ta8--1-2
AT
5

RC4. [x =5/ =0 for x =5, so the domain is
{x/x is a real number and x = 5}. The answer is (b).

RC6. x+5 =0 for x = -5, so the domain is
{x/x is a real number and x = —5}. The answer is (d).

2.3 f(1)=1
b) The set of all x-values in the graph is
{-3,-1,1,3,5}.

c) The only point whose second coordinate is 2 is (3, 2),
so the x-value for which f(x) =2 is 3.

d) The set of all y-values in the graph is
{-1,0,1,2,3}.
4. a) f1)=-2

b) The set of all x-values in the graph is
{X/-4=<x=< 2} 0r[-472]

c) The only point whose second coordinate is 2 is about

(—2,2), so the x-value for which f(x) = 2 is about
=2.

{X[x > 23}, or (23, )

Copyright C 2017 Pearson Education, Inc.



50 Chapter 2: Graphs, Functions, and Applications

d) The set of all y-values in

the graph is
{y/-3=y=s3}or[-3
3].

Copyright C 2017 Pearson Education, Inc.



Exercise Set 2.3 51
6. a) (1) = -1 U AP
b) No endpoints are indicated and we see that the 2 2
graph extends indefinitely both horizontally and 11
vertically, so the domain is the set of all real num- 22. 909 =7
bers. Solve: 4+x =0
¢) The only point whose second coordinate is 2 is X = —4
(—2,2), so the x-value for which f(x) = 2 is —2. o .
. The domain is {x/x is a real number and x = —4}, or
d) The range is the set of all real numbers. (See part o _
(-0, —-4) U(—4, ).
(b) above.)
— g _ 2
8. a) f(1) =3 24. g(x) =8 —x
— x2 i
b) No endpoints are indicated and we see that the We can calculate 8 — x= for any value of x, so the domain
graph extends indefinitely horizontally, so the do- Is the set of all real numbers.
main is the set of all real numbers. 26. g(x) = 4x3 + 5x? — 2x
¢) There are two points for which the second coordi- We can calculate 4x3+ 5x2 - 2x for any value of x, so the
nate is 2. They are about (—1.4,2) and (1.4,2), so domain is the set of all real numbers.
the x-values for which f(x) = 2 are about —1.4 and 2% — 3
1.4. 28. g(x) =
d) The largest y-value is 4. No endpoints are indicated 0% 612
e largest y-value is 4. No endpoints are indicate By 19 =
and we see that the graph extends downward in- Solve: 6x —12 =0
definitely from(0, 4), so the range is {yly < 4}, or X =2
(=00, 4]. The domain is {Xx/x is a real number and x = 2}, or
7 (-c0,2) U(2, ).
10. f(x) =
5—X 30. g(x) = /x/+ 1
Solve: 5—x =0 We can calculate /x/+ 1 for any value of X, so the domain
X=5 is the set of all real numbers.
The domain is {x/x is a real number and x = 5}, or X2+2X
(~=00,5) U(5, o). 32. 900 =" 7~
/10x — 20/
12. f(x) =4 —5x Solve: [10x —20/ =0
We can calculate 4 — 5x for any value of x, so the domain X =2
is the set of all real numbers. The domain is {x/x is a real number and x = 2}, or
14, f(x) =x% — 2x +3 (00,2) U(2, o).
We can calculate x? — 2x + 3 for any value of x, so the 34. {x|xis an integer}
domain is the set of all real numbers.
36. [x/=-8
X =2 . . .
16. f(x) = Since absolute value must be nonnegative, the solution set
3X+4 .
is or 4.
Solve: 3x+4 =0 trors
4 38. [2x+3/=13
X=-7
3 2x+3 = =13 or 2x+3 =13
4
The domain is x/x is a real number and x=—5 , or 2x = —16 or 2x =10
4 X=-8 or X=5
%z U Tg® The solution set is {—8,5}.
18. f(x) =[x —4/ 40. [5x — 6/ =[3 —8X/|
We can calculate [x — 4/ for any value of x, so the domain 5x-6=3-8x or 5x-6 = —(3- 8x)
is the set of all real numbers. 13x = 9 or 5x— 6 = -3 +8x
4 9
20. f(x)=/2x—3/ X = 13 or -3x=3

Copyright C 2017 Pearson Education, Inc.
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. - 9
Solve: [2x — 3] =0 X = or x=-1
3 13
x= he soluti is -1, 2
The solution set is —1, 13

N

The domain is Xx/x is a real number and x =

Nl W

, or

Copyright C 2017 Pearson Education, Inc.



52 Chapter 2: Graphs, Functions, and Applications

42. [3x —8/=0 10. Since g(—=3) = (-3)>-5=9-5 = 4 and f(-3) =
3x—8=0 —2(—3)+3:6+3=9,Wehave
3x =8 9(-3)/F(-3) = 2.
8 9
X=3 12. (F-g)x) = f(x)—g(x)

—2x+3 — (x2 - 5)

The solution set is
3 = -2x+3-x2+5
44. Graph each function on a graphing calculator, and deter- = —x?>-2x+8

mine the range from the graph. 14, (g/f)(x) = gOO/F(x)
For the function in Exercise 22, the range is

2 _
{X/x is a real number and x = 0}, or = ﬁ
(=00,0) U(0, c0). X
For the function in Exercise 23, the range is 16. Since F(a)=a’ —2and G(a) = 5 —a, we have
{X/x = 0}, or [0, c0). (F +G)(@) = F(a) +G(a)
For the function in Exercise 24, the range is =a2-2+5 —a
{X[x = 8}, or (=00, 8]. — a2 —a+3.
For the function in Exercise 30, the range is _
{x/x = 1}, or [1, co0). Or (F +G)(x) = Fz(X) +G(X)
=X
—2+5 -x
46. We must have 2 — x = 0, or 2 > x. Thus, the domain is _ 2
= X“—X+3,
{X|x s 2}, 0or (-00,2].
so (F + G)(a) = a2
—a+3.
- 18. Since F(2) =22 —2=4-2=2and G(2) =5-2 = 3, we
Exercise Set have
24

(F -6)(2) =F(@) -G(2)

RC2. (f -9)(x) = f(x) —g(x) =2-3=-1
=x2-1-(x+3) Or (F - G)(X) = F(X) — G(xX)
=x2-1-x-3 = x2

—2-(5-x)
=x?-x-4 =x2-2-5+Xx
Answer (c) is correct. =x2+x-17,

RC4. (g-f)(x) = g(x) — F(x) sO(F —G)(2) =22+2 —7=4+2 —7=—1.
=x+3 - (x2-1) 20. (G-F)(X) = G(X):F(x)
=x+3-x?+1 =(5-x)X*-2)
=-x>+x+4 = 5x2- 10 - x3+2x, or

Answer (e) is correct. -x3 4+ 5x2+ 2x- 10

2. Since f(4) = —2-4+3=-8+3=—5and g(4) = 4°-5= 22. (G-F)(¥) =G(xX)-F(X)

16 — 5 =11, we have
f(4)+g(d) = -5+11=6.

5-x-(x*-2)

5E-x—x%+2
2
4. Since f(2) = —2-2+3=-4+3=-landg(2) =22 -5= =X —x+7

4-5=~1, we have 24. Since F(-1)= (-1)2-2 = —1and G(-1) =

f(2)—g@) =-1-(-1)=-1+1=0. 5- (-1)= 6,
6. Since f(~=1) = —2(=1)+3 = 2+3 = 5 and g(~1) = V= E( = -1
('_f‘lc)ez_(5 :)1_5 =(_3' P and g(-1) we have (F/G)(-1)= F(-1)/G(-1) = ¢ 5
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f(-1) - g(~1) = 5(-4) = —20.

8. Since f(3) = —2-3+3=—-6+3=-3andg(3) =3>-5=
9 —5 =14, we have

3 3
3@ = = _

Alternatively, we could first find (F/G)(X).
X2 —
(F/IG)(X) = F(X)/G(x) = 5 % N
Dz2-2 -1 1

Then (F/G)(-1)= (= =

- - 6 6

Copyright C 2017 Pearson Education, Inc.



Exercise Set 2.4 53
26. Since G(6) =5—6 = —1, we have 46. Fx) = >, g() =
3-X 4x -1
G - G)(6) = G(6) - G(16) = —1(-1) = 1.
( )€ ) -G8 =D Domain of f = x X is a real number and x =3
Alternatively, we could first find (G - G)(x). 1}
(G - G)(X) = G(X)- G(X) Domain of g = Xx/x is a real number and x = Z
=6-x6-x Domain of f +g = Domain of f —g = Domain of
— 95 _ 2
= 25— 10x+ x f-g= x/xisareal number and x =3 and x=4l
Then (G -G)(6) =25—-10-6+ 62 =25 —60+ 36 = 1.
— 3 —
28, (ri)(x) = r()/t(x) 48. T(x)=2¢,g(=5-x
5 Domain of f = Domain of g = {x/x is a real number}
_ X2 _ 5 2X and g(5) = 0, so Domain of f/g =
3T x2 3 -
2% {X[x is a real number and x = 5}.
_5.2.% 10 50. f(x)=5+x, g(x)=6 —2x
T ¥-x-3  3x Domain of f = Domain of g = {X/x is a real number}
30.  (r +t)(x) = r(x) +t(x) and g(3) =0, so Domain of f/g =
5 3 10 3x {x/x is a real number and x = 3}.
= -+ - = — 4+ —_
X2 2x  2x2  2x2 1
_ 10+3x 52. f(x)=2_x, g(x) =7 +x
2x2 Domain of f = {x/x is a real number and x = 2}
32 (t- (X)) =t(x) - r(x) Domain of g = {x/xisa real number } and we have
- 3_5_3%x 10 g(=7) =0.
2x X2 2% x2 Domain of /g = {x/x is a real number and x = 2
- X = and x = -7}
10 X
2x2
34. 0.8+ 2.9 = 3.7 million 54, f(x) = =3 g(x) =3x+7
36. 21-11=10 Domain of f = {x/x is a real number and x = 2}
38. F(x) =5x- 1, g(x) = 2x2 Domain7 of g = {Xx/x is a real number} and
Domain of f = Domain of g = {x/x is a real number}, 9 =4 = 0
so Domain of f +g = Domain of f —g = Domain of
f-g={X/xis a real number}. Domain of f/g = x/x is a real number and x = 2
1
— 2y 2 - =
40. f(x)—3x,g(x)—x_9 andx=—%
Domain of f = {x/x is a real nhumber}
Domain of g = ¢X/x is a real number and x = 9} 56. (F -G)(6) =F(6) -G(6) =0(3.5) =0
Domain of f +g = Domain of f —g = Domain of f-g = (F-G)O)=F(9)-G(O=1-2=2
{X/x is a real number and x = 9} 2
58. (F/G)(3) =F(3)/G(3) = 1- 2

42.

£00 =5 +1,909 = >

Copyright C 2017 Pearson Education, Inc.
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X
Domain of f = {x/x is a real number}

Domain of g = {X/x is a real number and x = 0}
Domain of f +g = Domain of f —g = Domain of f-g =

{x/x is a real number and x = 0}
3

—0_ 2 —
44, f(x) =9 — x4, g(X) X+ 6

Domain of f = {x/x is a real number}

Domain of g = {X/x is a real number and x = —6}
Domain of f +g = Domain of f —g = Domain of f-g =

{X/x is a real number and x = —6}

-1 1
(FIG)(T)=F(M)IG(7)= 2 =T
60. Domain of F = {x/0 < x < 9}; F(6) =0and F(8) =0
Domain of G = {x/3 = x = 10}
Domain of F —G = Domain of F -G = {x[3 = x =< 9}

Domain of G/F = {x[3=x=<9and x=6 and x = 8}

62. Let p = the number of points Isaiah scored. Thenp -5 =

the number of points Terrence scored.
Solve: p+p—5=27
p = 16, so Terrence scored p —5 = 16 — 5 = 11 points.
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54 Chapter 2: Graphs, Functions, and Applications
64. 7x+ 16 = 5x- 20 9. No; the number 15 in the domain is matched to 2 numbers
ox = —36 of the range, 25 and 30.
x = —18 10. The set of all x-values on the graph extends from -3
4 through 3, so the domain is {x/- 3 < x = 3}, or [-3,3].
3x X =1
66. fx) = % +5 g(x) = 3%+ 9 The set of all y-values on the graph extends from -2
5 through 1, so the range is {y/ -2 <y < 1}, or [-2,1].
Domain of f = x/x is a real number and x = ) 11, g(x) =2 +x
Domain of g = {X/x is a real number and x = —3} g(-5) =2+ (-5)=-3
g(x) = 0 when x*-1=0o0r when x=1or x= -1 12. f)=x-7
Domain of f/g = x/x is a real number and f0=0-7=-7
5 13. h(x)=8
x=—§andx=—3andx=1andx=—l 1
h ) = 8
68. The inputs that are in the domains of both f and g are 5
-2, -1, 0, and 1, so Domain of f +g = Domain of f —g = 14. f(x) =3x“—-x+5
Domain of f -g = {-2,-1,0,1}. f(-1)=3(-1)?—(-1)+5=3-1+1+5=3+1+5=9
—1) =0, so Domain of f/g = {-2,0,1}.
g( ) g { } 15. g(p) - p4 _ p3
g(10) = 10* — 10° = 10,000 — 1000 = 9000
Chapter 2 Mid-Chapter Review 1
16. f(t) = Et +3
1. True; a function is a special type of relation in which each £(=6) = l(—G) +3=-3+3=0
member of the domain is paired with exactly one member 2
of the range. 17. No vertical line will intersect the graph more than once.
2. False; see the definition of a function on page 85 of the Thus, the graph is the graph of a function.
text. 18. It is possible for a vertical line to intersect the graph more
3. True; for a function F(x) = c, where ¢ is a constant, all than once. Thus, the graph is not the graph of a function.
the inputs have the output c. 19. No vertical line will intersect the graph more than once.
4. True; see the vertical-line test on page 90 of the text. Thus, the graph is the graph of a function.
5. False; for example, see Exercise 3 above. 20. g(x) = 123 3
—3x
6. We substitute —2 for x and —1 for y (alphabetical order 3
of variables.) Since 12 — 3x cannot be calculated when the denominator
By +6 = 4x is 0, we find the x-valuethat causes 12 — 3x to be O:
5(=1) + 6 2 4(~2) 12-3x=0
' 12 = 3x
-5+6 -8
1 4 =X
FALSE
Thus, the domain of g is {X/x is a real humber and x = 4},
Thus, (—2,-1) is not a solution of the equation. or (—co,4) U(4, ).
. 1 =x? -
7. We substitute % for a and 0 for b (alphabetical order of 21. 1() =x" —10x +3
variables.) Since we can calculate x?— 10x + 3 for any real number X,
the domain is the set of all real numbers.
8a =4—-b < ’
1 _A_— ¢
8-%?4—0 22. h(x)—X+2
A Since =2 cannot be calculated when the denominator is
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4 TRUE x+2 X-valuethat causes x + 2 to be 0:
0, we find the

Thus, %,0 is a solution of the equation. x+2 =0
X = -2
8. Yes; each member of the domain is matched to only one Thus, the domain of g is ¢x/x is a real number and x =
member of the range. —2}, or (—oc0, -2) U(—2, 0).
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23.

24,

25.

26.

) =[x—4/
Since we can calculate [x — 4/ for any real number X, the
domain is the set of all real numbers.

2

y=—§x—2

We find some ordered pairs that are solutions.
When x = —3,y=—§(—3)—2:2—2=o.

When x = 0, y=—§-0—2:0—2:—2.

When x=3,y=—§-3—2:—2—2:—4.

X1y
-3| 0
0] -2
3| -4

Plot these points, draw the line they determine, and label
ity =—zx-2.
ty 3

1

'

'

A

'

'

A

'

'

it

'

i

1

i

|
dea-a

o

h
v - . 4
i i
] ]
o i !
(I S NN S i
[ VaTATATh
Lorororor e N - 4
4
i

1
Lo

fx)=x-1

We find some ordered pairs that are solutions.
f(-3)=-3-1=-4.

f(0)=0-1=-1

f(4)=4-1=3.
X | F(xX)
-3| —4
0| -1
4 3

Plot these points, draw the line they determine, and label
it F(x) =x-1.

Y

f(x) x i1

h(x) = 2x + %

We find some ordered pairs that are solutions.

When x = —2,y=2(—2)+%: -4 +-= —3%.

N =

1 1 1

27.

28.

55

_ _ 5. 1_ 1_,1

When x=2,y=2 2+§_4+2_4§
X | h(x)
1
_2 _2
0 1
2
1
2 42

Plot these points, draw the line they determine, and label
. 1
it h(x) = 2x+ ~.

g(-4)=/-4/-3=4-3=1
g(-1)=/-1/-3=1-3=-2
g(0)=/0/-3=0-3= -3
9@ =/2/-3=2-3= -1
9(3)=/3/-3=3-3=0

X | 9(x)
4] 1
1| -2

0| -3

2| -1

3] o

Plot these points, draw the line they determine, and label
it g(x) =[x/ - 3.

gx)  Ix[ 3

y=1+x*

We find some ordered pairs that are solutions.
When x= -2,y =1+ (-2)2=1+4 =5,
When x= -1,y =1+ (-1)2=1+1=2,
When x=0,y=1+02=1+0 = 1.

When x=0,y=2-0+ _ =0+ _ =
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55

When x=1,y=1+12=1+1 =2,
When x=2,y=1+22=1+4 =5,
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56 Chapter 2: Graphs, Functions, and Applications
X1y Domain of f +g = Domain of f —g = Domain of f-g =
—i g {X/x is a real number}
_O 1 Since g(x) = Owhen x = -4, we have Domain of f/g =
1|2 {X/x is a real number and x = —4}.
2|5
] ] ) 34. f(x)=7—,g(x)=6—x
Plot these points, draw the line they determine, and label X=9
ity=1+x2 Domain of f = {x/x is a real number and x =9}
y Domain of g = {X/x is a real nhumber}
Domain of f +g = Domain of f —g = Domain of f-g =
\ i {X[x is a real number and x =9}
[/ Since g(x) = Owhen x = 6, we have Domain of f/g =
{X/x is a real number and x =9 and x = 6}.
X
2
VA 35. No; since each input has exactly one output, the number
of outputs cannot exceed the number of inputs.

29. f(x) = —%x
We find some ordered pairs that are solutions.
f(-4)=-3(-=1

f(0)=—711-o=o

_ 1, _
f(4) = 7°4° 1
x | F(X)
—4 1
0 0
41 -1
Iof these points, draw the line they determine, and label
it f(x) = —Zx.

[ S AP TP S G QU B

30. (F-9)(x) = F(x) —9(x)
=3x-1-(x2+2)

3X-1-x2-2
-x2 +3x-3

31, f(-2)=3(-2)-1=-6-1=-7
9(-2) = (-2)%+2 =4+2 =6
f(-2)-g(-2)=-7-6= —42

+2

32. (g/f)(@) =g(a)/f(a) = &
3a—1
33. f(x) =5x2, g(x) = x+ 4
Domain of f = Domain of g = {x/x is a real number}

36. When x < 0, then y < Oand the graph contains points
in quadrant Ill. When 0 < x < 30, then y < Oand the
graph contains points in quadrant IV. When x > 30, then
y > Oand the graph contains points in quadrant I. Thus,
the graph passes through three quadrants.

37. The output —3 corresponds to the input 2. The number
—3in the range is paired with the number 2 in the domain.
The point (2, —3) is on the graph of the function.

38. The domain of a function is the set of all inputs, and the
range is the set of all outputs.

The answer is (b).

RC4. This is a horizontal line, so the slope is 0. The answer
is (c).
RC6. m = 1-3 = _4574

The answer is (a).

N

Slope is -5; y-intercept is (0, 10).
4. Slope is -5; y-intercept is (0, 7).

15 . . 16
6. Slope is y-intercept is 0, 5

7;
8. Slope is —3.1; y-intercept is (0, 5).
10. -—-8x—-7y =24
-7y = 8x+ 24
24

y=-3%73

.8 . . 24
Slope is —;; y-intercept is 0, —7
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12.

14.

16.

18.

20.

22.

24.

26.

28.

9y +36—-4x=0

9y = 4x - 36
_ 4
—§x 4

Slope is g; y-intercept is (0, —4).

5x:2y_10
3
2
+ = -
5x+ 10 3y
15
7x+15:y

15
Slope is 5 ; y-intercept is (0, 15).

3y -2x=5+ 9y —2x
—6y =5
5

__5 5
y = 6,orOx 6

. . . 5
Slope is 0; y-intercept is 0, 5

We can use any two points on the line, such as (-3, —4)

and (0, —3).
m = changeiny
change in x
_ -4 _ 1
0-(-3) 3

We can use any two points on the line, such as (2, 4) and

(4,0).
m = changeiny
change in X
-4
= 0-1 = 4 = -2
4-2 2
Slope = -7_=8_14
2-8 -6 3
15— (=12 -3 3
Slope = =— ="
-9-17 —-26 26
17.6— (=17.8) —-9.8 _ 98
Slope = = =
—-125-14.4 —26.9 269
43.33 7
== __ = 0, 3
m 1238 — 200" or about 3.5% .
: .

36. Rate of change = 41-3 8

2012 — 2002

10

=08

The rate of change is 0.8 million, or 800,000 people per

year.

38. 9{2x — 3[6x + 2(-3x + y° — 2)1}
92x — 3[6x + 2(-3x+1 - 2)]} (y° =1)

9 2x _ 3[Bx+2(_3x _ 1)]}

9{2x — 3[5x — 6x — 2]}
9{2x 3 x 2]}

9{2x+ 3x + 6}
9¢{5x + 6}

45x+ 54

40. 5% =625 =52 .57 =53
1+52.57+53
5*2.57 __-53

=55 :53

=52 or 25

42. [5x —8] = 32
5x-8=<-32 or 5x-8 =32
5x < =24 or 5x > 40
24

X< — or X =8
5

The solution set is X X = —% or x=38

— 00, — 52—4 U[8, 00).

44. 5 8 =32
[ x=|
5x-8=-32 or 5x-8 = 32

5x = =24 or 5x = 40

24
= - or =8
X 5 X
24
The solution setis — ,8 .
5
Exercise Set 2.6
= = = 9
m 1 0.63 = 63.63%
16— 5.4
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RC

Fals
€;
10.6 the
}/-
inte
rce

7is

Tru
e

RC
6.
Fals
€;
see
pag
e
209
in
the
text

32. Rate of change = = 2027

The rate of change is about 0.27 million, or 270,000 people y

per year. e

34. We can use the coordinates of any two points on the line.

=N

We’ll use (0, 100) and (9, 40).

change iny 40— 100 60 20 . 4PRERbR
Slope = = = =- |

w
=

~ change inx~  9-0 9

o

"

2
or _GEm per second

ot
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4 y 14. Y510.8x 22.68 4.2y
5] 5
bbbt Y b gyl 4
3 /
2 2
4;0) e ifeo)
“““ s
5..4.3.2 1] x 54%z§1A224
$ ?
Mot At #
“““ 3 I I 50, 54)
16.
6. , y
SRR EERE ) a4y 10
4 //
5% 2yl 10 ° 2
1 /z ) 5.0 >
514137201 T2l 3 4 ix ;4491/1)%
PY !
b1/ NS
2 .
I N AT P i3
LTy 1
4
>0, 5
8. , 18. y=§x—4
RN . Slope: 2; y-intercept: (0,-4
BERRL N R e oY pt: (0,—4)
R
o i Starting at (0, —4), find another point by moving 2 units
1 /(L0 up and 5 units to the right to (5, —2).
P 2;19 / EE N Starting at (0, —4) again, move 2 units down and 5 units
Bl
ﬁilt(x) 5x 15 to the left to (=5, —6).
14 y
- (0, 5 boddedodod
5
4
10. v X 4
:::::Z::::: %)31 1/7’44‘;1
8 f
2 - !
e i
5-tataiol Wiialal g4y 5
7P
EQ(O 2) 2
2 10 sy 20. y:5)(+3
2
Slope: ; y-intercept: (0, 3)
2
12. y
L :‘\:; R
o NL0, 9
1 (5,0)
31
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st anoth up the right to (5, 5).
ar
ting er . 3” Starting at (0, 3) again, move 2 units down and 5 units to
poin
g; movi o L4 N
' ng 2 its R s
find units to 4
4 4x 5y 20 = T 3|
5TATETYLTIVEIATA ] &
E
' 2
P 8 edat iy i3
IR s i N
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22. x-3y=6
-3y =—-x+6
=%x—2
1

Slope: 3; y-intercept: (0, —2)

Starting at (0, -2), find another point by moving 1 unit

From (3, -1), move 1 unit up and 3 units to the left again
to (6, 0).

Y
“““ Z R R A R
3 3y 16
R
5 14 r1 1,23 X
I I R
IO S O T 8- NN O A
24, 2x+ 6y = 12
6y = —2x +12
1
= —__X+2
y 3X

1
Slope: _5; y-intercept: (0, 2)

Starting at (0, 2), find another point by moving 1 unit up
and 3 units to the left to (—3,3). Starting at (0, 2) again,
move 1 unit down and 3 units to the right to (3, 1).

26. g(x) = —0.25x + 2
1

4

Starting at (0, 2), find another point by moving 1 unit up
and 4 units to the left to (—4,3). Starting at (0, 2) again,
move 1 unit down and 4 units to the right to (4, 1).

28.

3-F(x) =4x+6
f@)=§x+2

Slope: g; y-intercept: (0, 2)

Starting at (0, 2), find another point by moving 4 units up

and 3 units to the right to (3, 6). Starting at (0, 2) again,

Y
AR N
4
i)
1
2 1] t1i2i3i4l5
/:::i]3zf[x ‘14X 1 6
SR T ) L
5
Y
| TN S
4
X
2
1
514 3 2 1 1234 %
B3
P2
: 3
PAl

[l SN S

e

N

w

ES

y 1
- 3
Liiils 9
=~ 4 1
\\ '
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54321112345)( 543211
2 2

3

4

5

‘ The slope is 0.
3900 025x 2

| .

5
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Chapter 2: Graphs, Functions, and Applications

36.

38.

40.

42.

44.

The slope is not defined.

4-9(x) +3x =12+ 3x
4-g(x) =12
9(x) =3
y
T e T T 12
A
3
2
T
S5 143 ‘1
b )
FiiEi 2
“““ 3
4
5
The slope is 0.
3-f(x)=2
1=Ff(Xx)
y
S Z et
33
2|12
1
543 3] 77777
L9
et
“““ P
5
The slope is 0.
Write both equations in slope-intercept form.
y=2x-17 (m =2)
y = 2x+8 (m=2)

The slopes are the same and the y-intercepts are different,
so the lines are parallel.

Write both equations in slope-intercept form.
y =—-6x—-8 (m = —-6)

48.

50.

52.

54.

56.

58.

60.

62.

The graph ofby = -2, ory = — , is a horizontal line; the

graph of §x =16, 0r x= %, is a vertical line. Thus, the
graphs are not parallel.

Write both equations in slope-intercept form.

2 3 2
y:5x+5 m=5
2 4 2
= — + = -
y=7g**s MT7s
2 2 __4 = -1, so the lines are not
5 5 25

perpendicular.

y=-Xx+7 (m =-1)
y =Xx+3 (m=1)
=X (m=1)
= -X (m =-1)

Since the graphs of -5y =10,ory = -2,and y = —g are
both horizontal lines, they are not perpendicular.

Move the decimal point 5 places to the right. The number
is small, so the exponent is negative.

0.000047 = 4.7 x 107°
Move the decimal point 7 places to the left. The number
is large, so the exponent is positive.

99,902, 000 = 9.9902 x 107

The exponent is positive, so the number is large. Move the
decimal point 8 places to the right.

y = 2x+5 (m =2)
The slopes are not the same, so the lines are not parallel.

46. Write both equations in slope-intercept form.
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64.

66.
68.
70.

9.01 x 10® = 901, 000, 000

The exponent is negative, so the number is small. Move

the decimal point 2 places to the left.

8.5677 x 10~ 2 = 0.085677

12a + 2lab=3a(4 + 7b)

64x — 128y + 256 = 64(x — 2y + 4)

y=-7x-9
- 17
y = —=7X 3

The slopes are the same and the y-intercepts are different,

(m =-7)
(m =-7)

so the lines are parallel.

5| _ 1
y—-;7x+10 m=-z
y#3 :kx':j;')\=—x2+3x—l
—5-4-3-2-1 /1 2% 45 %
y = kx/—3 (m =k)
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74.

76.

78.

In order for the graphs to be perpendicular, the product

ofthe slopes must be —1.
l = —
k=7

The x-coordinate must be -4, and the y-coordinate must

be 5. The point is (-4, 5).

All points on the y-axis are pairs ofthe form (0,y). Thus
any number for y will do and x must be 0. The equation
is Xx = 0. The graph fails the vertical-line test, so the

equation is not a function.

2y = =7x+3b
2(-13) = —7-0+ 3b
—-26 =3b
26 _
-3 =p

Exercise Set 2.7

RC2. y = -5 is a horizontal line, so its slope is 0.

a) 0
b) not defined

RC4. y = —gx + =
5
a) 6
6
b) 3
RC6. 10x+ 5y =14
5y = -10x+ 14
14
= -2 -
y X+ 5
a) —2
1
b) 5
2. y=5x-3
4. y=-91x+2
6. F(x) = gx+ 28
_ 7 7
8. f(x) = §X 11
10. Using the point-slope equation:

y—y1 = m(xX-Xi)
y—2=4(x-5)
y—2=4x-20

y = 4x- 18
Using the slope-intercept equation:
y=mx +b
2=4-5+0b
-18=b

12.

14.

16.

Using the point-slope equation:

y —y1 = m(x- xq)
y—-8=-2(x-2)
y—8=-2x+4

y = =2x+12
Using the slope-intercept equation:
y=mx +b
8=-2-2+b
12=hb
y = =2x+12
Using the point-slope equation:
y —y1 = m(X-Xq)
y - (-2) = 3(x- (=2)
y+2 = 3(x+ 2)
y+2=3x+6
y=3x+4
Using the slope-intercept equation:
y=mx +b
-2=3(-2)+b
4=5

y=3x+4

Using the point-slope equation:

Yy —y1 = m(xX- Xp)

y—0=-3(x-(-2)
y = =3(x+2)
y=-3x-6

Using the slope-intercept equation:
y =mx +b
0= _3(_2)+hb

-6=D
y = 4x- 18
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y=-3x-6
18. Using the
point-slope
equation:
y—y1 = m(X-Xq)
y—4=0(x-0)
y—4=0
y
4
Using the slope-intercept equation:
y=mx +b
4=0-0+b
4="D

y=0x+4,ory=4
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20. Using the point-slope equation:
y —y1 = m(x-x;)

y-3= —g(x-2)

y=mx +b

Using the point-slope equation:
y—y1 = mX-Xp)

y—-5=1(x-2)
y—-5=x-2
y=Xx+3

Using the slope-intercept equation:

y =mx +b
5=1-2+0Db
3=b

y=1-x+3,ory=x+3
9- (=1) 10

= =1
9 (1

24, m =

10
Using the point-slope equation:
y—y1 = m(xX-Xi)

y—9=1(x-9)
y—-9=x-9
y =X
Using the slope-intercept equation:
y =mx +b
9=1-9+b
0=b

y=1-x+0,0ry=x

0- (=5 5

26. m= 3-0 "3

Using the slope-intercept equation:
y=mx +b
5
—_ = 2. +
5 3 0+hb
-5=b

_>
y—3x 5

_—1=(C=n_6_
8.m="," T4 =, =3

Using the point-slope equation:
y—y1 = mX-Xq)

y = (=7) = 3(x- (-4)
y+7 = 3(x+4)
y+7 = 3x+ 12
y=3x+5
Using the slope-intercept equation:
y =mx +b
-7=3(-4)+b
5=b
y=3x+5
7—0 7
30, m= _4_0= —Z

Using the point-slope equation:
Yy —y1 = m(x-Xp)
y-0=-x-0)

= Ty
y="73

Using the slope-intercept equation:

y=mx +b
_ 7
0= 4_10+b
0=b
y=—-x+0,0ry=—-x
5 3 4
62 —6 2
32'm:_3_2__£_11
3 3

Using the point-slope equation:
y —y1 = m(x—X;)

5 2
V=g = g X (-3)
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Using the point-slope equation:

y—-y1 =

m(x - x;)
5

§(X_ 3)
gx— 5

2

ﬁ(x+ 3)
2 6
Y =6 = 11" 11

2., 9
1 66
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Using the slope-intercept equation:

y=mx +b

2
11 (-3)+b

= o ol

9

% P

2 91

= +
Y= 1177 66

34, 2x-y =7 Given line

y=2x—-7 m=2

Using the slope, 2, and the y-intercept (0, 3), we write the

equation ofthe line: y = 2x+ 3.
36. 2x+y = -3 Given line

y=-2x-3 m=-2

Using the point-slope equation:
y—y1 = mX-Xp)

y = (=5) = -2(x-(-4))
y+5 = =2(x+4)

y+5 =-2x-8
y =-2x-13
Using the slope-intercept equation:
y=mx +b
-5=-2(-4)+b
—-13=b
y = -2x-13

38. 5x+2y =6 Given line
_ 5 _ 5
y=-3*3 m=-3
Using the point-slope equation:
y—y1 = mX-Xq)

5
y=0=—3(x=(-7)
5
y=—,(x+7)
2 2
Using the slope-intercept equation:
y =mx +b
5
0= —2(—7)+ b
35
- =b
5 35
Y =777
40. x-3y =9 Given line
1 1
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Using the slope-intercept equation:

y=mx +b
1=-3-4+b
13="D

y = =3x+13

42. bx-2y =4 Given line

_5 -
y—zx 2 m=

N o1

Using the point-slope equation:

Yy —Yy1 = m(X- Xp)

2
Y= (-5)= —(x~ (-3)
2
y+5 = - (x+3)
_ 2 6
s =-gxo
=23
Y=
Using the slope-intercept equation:
y =mx +b
_ 2
-5= §( 3)+b
31 _
_f_b
-_2,_3
YT

44, -3x+6y =2 Given line

S SO SR |

y=Xt3 T3

Using the point-slope equation:
Yy —Yy1 = m(X- Xp)

y - (-4)=-2(x-(-3))
y+4 = -2(x+ 3)

y+4 = -2x—-6
y= 2x 10
Using the slope-intercept equation:
y=mx +b
-4 =-2(-3)+6
-10=b
y = -2x-10

46. a) C(t)= 24.95t + 165
b) y

C(1) = 24.951 + 165

02 4 6 B 10 12 14 16 18 20 %
Number of months since joining
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Exercise Set 2.7

y=§x—3 m=§

Using the point-slope equation:

y—y1 = m(X- Xq)
y—1=-3(x-4)
y—-1=-3x+12

y = =3x+13

c) C(14) = 24.95(14) + 165 = $514.30
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48. a) V (t) = 3800 — 50t

b)

V() 3800

50t

Valu

01 23456 7 8 9101 121

Number of months since purchase
¢) V (10.5) = 3800 — 50(10.5) = $3275

50. a) The data points are (0, 174) and (5, 245).

_245-174 71 _
= 5-0 5 142

Using the slope and the y-intercept, we write the
function:

D(x) = 14.2x+ 174, where X is the number ofyears
since 2007 and D(X) is in billions ofdollars.

b) In 2010, x = 2010 — 2007 = 3.
D(3) = 14.2(3) + 174 = $216.6 hillion
In 2015, X = 2015 — 2007 = 8.
D(8) = 14.2(8) + 174 = $287.6 hillion

52. a) The data points are (0, 46.8) and (40, 43.8).

_438—468_ 3 _ _
= a-0 a4 00
Using the slope and the y-intercept, we write the

function R(x) = —0.075x + 46.8.

b) R(73) = —0.075(73) + 46.8 = 41.325 sec
R(76) = —0.075(76) + 46.8 = 41.1 sec
) Solve: —0.075x + 46.8 = 40
X =~ 91
The record will be 40 sec about 91 yr after 1930, or

in 2021.
54. a) The data points are (0,79.27) and (8, 89.73).

89.73— 79.27  10.46

m= 4, = g ~1308

Using the slope and the y-intercept we write the
function:

E(t) = 1.308t+79.27, where t is the number ofyears
since 2003.

b) In 2016, t = 2016 — 2003 = 13.
E(13) = 1.308(13) + 79.27 ~ 96.27 years

56. [2x + 3/ =51

58. 2x+3 < 5x-4

= 3x

wl N -

=X
7 7
= ,0r
The solution set is X x=
60. [2x+ 3/ =[x —4]

2x+3 =x—-4 or 2x+3 = —(x—4)

X = -7 or 2x+3 =-x+4
X = -7 or 33X =
1
= -7 = _
X or X 3
. . 1
The solution set is —7,3
62. -12< 2x+3 <51
—15 = 2x < 48
15
- <x<
2<x 24

- .15
The solution sets — o Sx< 24 or

15
-2

64. First find the slope ofthe line through (—1,3) and (2, 9).

Then the slope ofa line perpendicular to this line is _ZE'

Now we find the equation ofthe line with slope —leassing
through (4, 5).

Yy —y1 = m(X- Xp)
1

y=5= -, (x-4)

2Xx+3 =51 or 2x+3 = =51
2X = 48 or 2x = =54

X =24 or X = =27
The solution set is {24, —27}.
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= - +
y 2x 7

Chapter 2 VVocabulary Reinforcement

1. The graph of x = ais a vertical line with x-intercept (a,
0).

2. The point-slope equation ofa line with slope m and passing
through (X1,y1) ISy —y1 = m(X— Xy).

3. A function is a correspondence between a first set, called
the domain, and a second set, called the range, such
that each member ofthe domain corresponds to exactly
one member ofthe range.

4. The slope ofa line containing points (Xq,y;) and (Xo,
ye2) is given by m = the change in y/the change in x,
also described as rise/run.
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5. Two lines are perpendicular ifthe product oftheir slopes

is —1.
6. The equation y = mx-+b is called the slope-intercept equa-
tion ofa line with slope m and y-intercept (0, b).

7. Lines are parallel ifthey have the same slope and different
y-intercepts.

Chapter 2 Concept Reinforcement

1. False; the slope ofa vertical line is not defined. See
page 123 in the text.

2. True; see page 113 in the text.

3. False; parallel lines have the same slope and different y-
intercepts. See page 124 in the text.

Chapter 2 Study Guide

1. A member ofthe domain is matched to more than one
member ofthe range, so the correspondence is not a func-

tion.

2. gx)= x—2

PN

g0) =50-2=0-2=-2
1

9(-2)=,(-2)-2=-1-2=-3
1

96)=,6-2=3-2=1

3. y=§x—3

We find some ordered pairs that are solutions, plot them,
and draw and label the line.

When x = —5,y=§(—5)—3= —2—-3=-5.

When x:0,y:§-0—3:0—3:—3.
2
X1y
-5| -5
0f-3
5] -1

g. Since cannot be calculated when 3x + 9 is 0, we

3Xx+9
solve 3x+9 =0.

3x+9 =0
3x= -9
X = -3

Thus, the domain of g is {X/x is a real number and
x = =3}, or (-o00, -3) U(-3, c0).

7. fX) = 2x%+3,g(x) =1 - x
Q) (F+g)(x) = F) +9(x)

2x2+3+1-x

=22 —x+4

b) f(—4)=2(-4)?>+3 =2-16+3 =32+3 =35
g(-4)=1-(-4)=1+4=5
(f—9g)(-4)=35-5=30

c) f(6)=2-62+3 =2-36+3 =72+3 =75
g6) =1-6=-5

(F/)®) = 13 =15

d) f(1)=2-12+3 =2+3 =5
g1)=1-1=0
(fF-9(1)=5-0=0

8. f(X) = 4X6+ 3 gx)=x -2
3
We have 4x+ 3 =0 when x = —;, so Domain of
3
f = x/xisa real number and x= ~4

Domain of g = {Xx/x is a real humber}

Domain of f +g = Domain of f —g = Domain of
3

4
Since g(x) = 0 when x = 2, we have Domain off/g =

f-g= x/xisareal number and x = —

. 3
X X is a real number and Xx=—- and x=2

4
-8-2 -10
S M=~ 5 2
3x-12 = -6y
—=X+2 =y Dividing by —6
T

4. No vertical line can cross the graph at more than one point,
so the graph is that ofa function.
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5. The set ofall x-values on the graph extends from —4 11. 3y —3=x
through 5, so the domain is {x/ - 4 < x < 5}, or [4,5]. To find the y-intercept, let x = 0 and solve for y.
The set ofall y-values on the graph extends from -2 3y-3=0
through 4, so the range is {y/ -2 <y < 4}, or [-2,4]. 3 3
y =
y=1

The y-intercept is (0, 1).

Copyright C 2017 Pearson Education, Inc.
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To find the x-intercept, let y = 0 and solve for x.

3:0-3 =X
0-3 =X
-3=X

The x-intercept is (—3,0).
We plot these points and draw the line.

A
y

We.find: a third .pointias a check. Let x = 3.

Y}

We see that the point (3, 2) is on the line.

12. y=4lx—3

First we plot the y-intercept (0, -3). Then we consider the
1

slope T Starting at the y-intercept, we find another point

by moving 1 unit up and 4 units to the right. We get 'io

the point (4, -2). We can also think ofthe slope as

We again start at the y-intercept and move down 1

We plot the points and draw the graph.

13.y=3

All ordered pairs (x, 3) are solutions. The graph is a hori-

zontal line that intersectsthe y-axis at (0, 3).

unit
and 4 units to the left. We get to a third point (-4, —4).

5

14, x= -2

=72

5

All points  — 2,y are solutions. The graph is a vertical

- : : 5

line that intersects the x-axis at — Py 0 .

y

FEEEEEEEE
I
a
I

-

15. We first- sole: for yi-dné determine the slope ofeach line.

L
'

—3x+8y = -8
8y = 3x-8
3
y = 8x—l
3
The slope of —3x+8y = —8 is 8
8y = 3x+ 40
y=%x+5

The slope of8y = 3x+ 40 is §

8
The slopes are the same and the y-intercepts, (0, -1) and

(0, 5) are different, so the lines are parallel.

16. We first solve for y and determine the slope ofeach line.

5x-2y = -8
-2y = -5x -8
5
2
5
X
2x+ 5y =15
5y = =2x+15
2
= =X+
y 5x 3
The slope of2x + 5y =15 is — Z.
5
The slopes are different, so the lines are not parallel. The
5 2 .
product ofthe slopes is s TE = -1, so the lines are
perpendicular.

y=mx +b Slope-intercept equation
= —8x+0.3
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18. Using the point-slope equation:

1

—(-3)= -4 - —
y = (=3) x-3
y+3=—4x+2

y=-4x-1
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Using the slope intercept equation:

-3=-4 = +b

Then, substituting in y = mx + b, we have y = —4x - 1.

19. We first find the slope:

m = -3—-7 _ 10_ _5
T4-(-2) " 6 3
We use the point-slope equation.
5
y=7=—x= (-2
y-7=-2(x+2)
5 10
yoTEo3x oy
5 11
y = —§X+ ?

20. First we find the slope of the given line:

4x -3y =6
-3y = —4x+6
=%x—2

A line parallel to this line has slope §

We use the slope-intercept equation.

_4
- -§(2)+b
_8
—5-3+b
23 _
-3 =b
4 23
Then we havey—§x—?.

21. From Exercis?1 20 above we know that the slope of the

given line is 3 The slope of a line perpendicular to this

3

We use the point-slope equation.

V- (-5)= —3(x-2)
3 3

Y= 3

| . .

. g(X) =—-2x+5

g(0) =-2-0+5=0+5 =5
g(-1)=-2(-1)+5=2+5 =7

Cf(X) =3x2 —2x+7

f(0)=3:02-2-0+7 =0-0+7 =7

f(-1)=3(-1)2-2(-1)+7=3-1-2(-1)+7=3+2+7=12

. C(t)= 309.2t + 3717.7

C(10)=1309.2(10)+3717.7=3092 + 3717.7=6809.7 ~6810

We estimate that the average cost of tuition and fees will
be about $6810 in 2010.

.y =-3x+2

We find some ordered pairs that are solutions, plot them,
and draw and label the line.

When x=_1,y=_3(_1)+2 =3+2 =5.

When x=1,y=-3-1+2 =-3+2=-1
When x =2,y =-3:2+2 = -6+2= —4.
x|y | xy) Y
-1| 5 | (-1,5) |
-1 (@, -1
_ _ \
4| (2, -4) >
\
N
.y=gx—3

We find some ordered pairs that are solutions, using mul-
tiples of 2 to avoid fractions. Then we plot these points
and draw and label the line.

When x =0,y = 2-0—3:0—3: -3.
- _5 - -
When x—2,y—2-2—3—5—3—2.
5 - -

When x=4,y="-4-3=10-3=17.
x|y | xy) I
ErE
2( 2] @2 EARERN Y SN
ol 7] @7 | EEET

matched to more

w
o-

1. No; a member of theLaéfﬁéiﬁ: 3,0

than one member of the range.
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2. Yes; each member of the domain is matched to only one 8. y=[x-3/

member of the range. To find an ordered pair, we choose any number for x and

then determiney. For example, if x =5, then y = [5-3/ =
/2] = 2. We find several ordered pairs, plot them, and
connect them.
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x |y y 14. g(x) = x — x?
Since we can calculate x — x? for any real number x, the
512 domain is the set of all real numbers.
310 2_ 3x
211 15. (F/79)(x) = fF(xX)/g(x) = X+ 10
X
-114 x 3 16. (F-g)(x) = f(x) —g(x)
-2|5 = x2 - 3x~- (x + 10)
—3|6 =x2-3x-x-10
9. y=3-x? =x%2 - 4x- 10

10.

11.

12.

13.

To find an ordered pair, we choose any number for x and
then determine y. For example, if x = 2, then 3 — 22 =
3—4 = -1. We find several ordered pairs, plot them, and
connect them with a smooth curve.

1y y

2| -1 :
_1 y 3 x

0 JAMA

1 x
3| -6 \

No vertical line will intersect the graph more than once.
Thus, the graph is the graph of a function.

It is possible for a vertical line to intersect the graph more
than once. Thus, this is not the graph of a function.

a) Locate 2 on the horizontal axis and then find the

point on the graph for which 2 is the first coordinate.
From that point, look to the vertical axis to find the
corresponding y-coordinate, 3. Thus, f(2) = 3.

b

~

The set of all x-values in the graph extends from —2
to 4, so the domain is {X/- 2 < x < 4}, or [-2,4].

c) To determine which member(s) of the domain are
paired with 2, locate 2 on the vertical axis. From
there look left and right to the graph to find any
points for which 2 is the second coordinate. One

such point exists. Its first coordinate appears to be
—1. Thus, the x-value for which f(x) = 2 is —1.

The set of all y-values in the graph extends from 1
to 5, so the range is {y/1 =y < 5}, or [1,5].

d

~

f(x) = %

_5
Since cannot be calculated when the denominator is
X—4
0, we find the x-value that causes x — 4 to be 0:

X—4=0
X =4 Adding 4 on both sides

(F-9)(-2)=(-2)?>-4(-2)-10=4+8 —10=2

17. f(x) = =2x2, g(X) =x+ 6

18.

Domain of f = Domain of g = {x/x is a real humber}

Domain of f +g = Domain of f —g = Domain of f-g =
{x/x is a real number}

Since g(x) = 0 when x = -6, we have Domain of f/g =
{X[x is a real number and x = —6}.

- 3 -5 _
f6)= = 900 =5—x
Since 7 — x = 0 when x = 7, we have Domain of f =
{Xx/x is a real number and x = 7}.
Domain of g = XX is a real number}
Domain of f +g = Domain of f —g = Domain of f-g =
{X[x is a real number and x =7}

Since g(x) = 0 when x = 5, we have Domain of f/g =
{X[x is a real number and x =7 and x =5}.

19. f(x) = -3x+ 2

20.

f(xX)=mx +b
The slope is -3, and the y-intercept is (0, 2).
First we find the slope-intercept form of the equation by

solving for y. This allows us to determine the slope and
y-intercept easily.

4y +2x =8
4y = —-2x+ 8
4y _ 2x +8
4 = 4
1
=—-Zx+
y 2x 2
1

The slope is o and the y-intercept is (0, 2).

21. Slope = change iny. -+ U_1U
change in x 10 —13 -3 3
22. 2y +x=4

Thus, 4 is not in the domain of f, while all other
real numbers are. The domain of f is
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{X/x is a real number and x = 4}, or (-0, 4) U(4, o). To find the x-intercept we let y = 0 and solve for x.
2y +x =4
2:0+x=4
X=4

The x-intercept is (4, 0).
To find the y-intercept we let x = 0 and solve for y.
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2y +x =4
2y+0 =14
2y =4
y=2

The y-intercept is (0, 2).
We plot these points and draw the line.

We use a third point as a check. We choose x = —2 and

solve for y.
2y+(-2)=4

y=3
We plot (—2,3) and note that it is on the line.
23. 2y =6 - 3x
To find the x-intercept we let y = 0 and solve for x.
2y = 6 - 3X
20=6 3
0=6—-3x
3X=6
X=2

The x-intercept is (2, 0).
To find the y-intercept we let x = 0 and solve for y.

2y =6 —3x
2y=6-3-0
2y =6
y=3

The y-intercept is (0, 3).
We plot these points and draw the line.

24.

25.

We use a third point as a check. We choose x = 4 and
solve for y.

2y=6-3-4

2y =6 —12

2y = —6

y =-3

ag(x) = —%x— 4

First we plot the y-intercept (0, -4). We can think of the

3
slope, we find another point by moving 2 units down and
3 units to the right. We get to a new point (3, —6).

We can also think of the slope as i We again start at

_up and 3 units to
units

the left. We get to another new point (-3, -2). We plot
the points and draw the line.

the y-intercept (0, 4). We move 2

f(x) = gx +3
First we plot the y-intercept (0, 3). Then we consider the
slope g Starting at the y-intercept and using the slope,

we find another point by moving 5 units up and 2 units to
the right. We get to a new point (2, 8).

We can also think of the slope as 5. We again start at

the y-intercept (0, 3). We move 5 u?]its down and 2 units

to the left. We get to another new point (-2,-2). We
plot the points and draw the line.

y
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26. x= -3 30. We first solve each equation for y and determine the slope

Since y is missing, all ordered pairs (—3,y) are solutions. of each line.

The graph is parallel to the y-axis. dy+x=3
dy = —x+3
Y

_ 1,3
Y=73%%g

The slope of 4y + x = 3 is —%.

2Xx+8y =5
8y = —2x+5

=12
Y="7%"3g

27. f(x) =4 The slope of 2x+ 8y = 5 is —;1.

Since X is missing, all ordered pairs (x, 4) are solutions. The slopes are the same and the y-intercepts are different,
The graph is parallel to the x-axis. so the lines are parallel.

31. x=4 s a vertical line and y = —3 is a horizontal line, so

! the lines are perpendicular.

32. We use the slope-intercept equation and substitute 4.7 for
m and —23 for b..

y=mx +b
y = 4.7x—-23

flx) 4

33. Using the point-slope equation:

Substitute 3 for x,, —5 for y;, and —3 for m.
28. We first solve each equation for y and determine the slope Yy —y1 = m(X- Xq)

of each line.
y = (-5) = -3(x-3)
+5 = —
y ., i : y+5 = —3x+9
y=-3x+4

The slope of y +5 = —x is —1. . . .
Using the slope-intercept equation:

X—y=2
y _ ) Substitute 3 for x, —5 for y, and —3 form iny =mx +b
X=y+ and solve for b.
X—-2=y y=mx +b
The slope of x—y =2is 1. _5=_-3:3+b
The slopes are not the same, so the lines are not parallel. 5= -9+bh
The product of the slopes is —1-1, or -1, so the lines are 4=p
perpendicular. -
Then we use the equation y = mx + b and substitute —3
29. We first solve each equation fory and determine the slope for m and 4 for b.
of each line. y=—3x+4
3Xx-5=17y
3 5 34. First find the slope of the line:
777V _6-3 3 3
3 m = 4 ( 2) = 2 = —2

The slope of 3x- 5= 7y is _. ) - T
7 Using the point-slope equation:

y—-3x=7 We choose to use the point (—2,3) and substitute —2 for
7y = §x+ 7 X1, 3 for y;, and 3 for m.
y = _7x +1
3
The slope of 7y — 3x =7 is 7
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The slopes are the same and the y-intercepts are different,
so the lines are parallel.
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35.

Yy —y1 = m(X- Xg)
3
y—-3= —Q(X— (-2))
y—-3-= —g(x+ 2)
y—-3= —gx—B
=3,
Y=

Using the slope-intercept equation:

We choose (—2,3) and substitute —2 for x, 3 for y, and
) form iny =mx +b. Then we solve for b.

3

3= E( 2)+b
3=3+b
0=b

Figally, we use the equation y = mx + b and substitute

3 for m and O for b.
3 3

y=—§x+0, ory=—§x

First solve the equation for y and determine the slope of
the given line.

Bx+ 7y =8 Given line
7y = —5x+8
5 8
= —=X+ =
y 7X 7

The slope of the given line is —g. The line through

5
(14, -1) must have slope —

Using the point-slope equation:
Substitute 14 for x1, —1 for y1, and —% for m.
y—y1 = m(X-Xg)

Y- (1) = —2(x- 14)

y+1 :—§x+10
7
5
= —_Xx+
y 7x 9

Using the slope-intercept equation:

Substitute 14 for x, —1 for y, and —? for m and solve for
b.

y=mx +b
-1= —§-14+b

7
-1=-10+b
9="bh

71
36. First solve the equation for y and determine the slope of
the given line.
3x+y=5 Given line
y=-3x+5

The slope of the given line is —3. The slope of the perpen-
dicular line is the opposite of the recipr(ical of —3. Thus,

the line through (5, 2) must have slope ;

Using the point-slope equation:
Substitute 5 for x1, 2 for y1, and % for m.

y =y = m(x- Xp)

y-2=:(x-5)

<
|
[N
I

X
+
Wl wlo

Wl Wl

Using the slope-intercept equation:
1

Substitute 5 for x, 2 for y, and 3 for m and solve for b.

y =mx +b
2=1.541
3
5
2-§+b
1_
g_b

Then we use the equation y = mx +band substitute % for

1
m and 3 for b.

N
y=3%%3

37. @) We form pairs of the type (x,R) where x is the

number of years since 1972 and R is the record. We
have two pairs, (0, 44.66) and (40, 43.94). These are
two points on the graph of the linear function we
are seeking.

First we find the slope:

43.94— 44.66 —0.72

-0 T g4 = 70018

m=

Using the slope and the y-intercept, (0, 44.66)
we write the function: R(x) = —0.018x + 44.66,
where X is the number of years after 1972.

b

~

2000 is 28 years after 1972, so to estimate the record
in 2000, we find R(28):

R(28) = —0.018(28) + 44.66
=~ 44.16
The estimated record was about 44.16 seconds in
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2000.
Then we use the equation y = mx + b and substitute -7
for m and 9 for b.

5
“Zx+
y 7X 9
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38. f(x) =

39.

40.

41.

42,

43.

2010 is 38 years after 1972, so to estimate the record
in 2010, we find R(38):

R(38) = —0.018(38) + 44.66
~ 43.98

The estimated record was about 43.98 seconds in
2010.

X

+3
X—2

+3 . .
We cannot calculate when the denominator is 0, so

X—2
we solve x —2 = 0.
X—2=0
X =2

Thus, the domain of f is (-00,2) U(2, ©). Answer C is
correct.

First we find the slope of the given line.

3y—12x:O
1
3y=2x
1

The slope is 6 The slope of a line perpendicular to the

given line is —6. We use the point-slope equation.
y—1=-6[x-(-2)]
y—1=-6(x+2)
y—-1=-6x-12
y = —6x —11, or
6x+y = —11
Answer A is correct.

The cost of x jars of preserves is $2.49x, and the ship-
ping charges are $3.75 + $0.60x. Then the total cost is
$2.49x + $3.75+ $0.60x, or $3.09x + $3.75. Thus, a linear
function that can be used to determine the cost of buying
and shipping X jars of preserves is f(x) = 3.09x + 3.75.

A line’s x- and y-intercepts are the same only when the
line passes through the origin. The equation for such a
line is of the form y = mx.

The concept of slope is useful in describing how a line
slants. A line with positive slope slants up from left to
right. A line with negative slope slants down from left
to right. The larger the absolute value of the slope, the
steeper the slant.

Find the slope-intercept form of the equation.

4x+ 5y = 12
5y = —4x + 12
-4 L2
5 5

44,

45. m

46.

For R(t) = 50t+ 35, m =50 and b = 35; 50 signifies that
the cost per hour of a repair is $50; 35 signifies that the
minimum cost of a repair job is $35.

_ changeiny
change in x
As we move from one point to another on a vertical line,

the y-coordinate changes but the x-coordinate does not.
Thus, the change in y is a non-zero number while the
change in x is 0. Since division by 0 is undefined, the

slope of a vertical line is undefined.

As we move from one point to another on a horizontal

line, the y-coordinate does not change but the x-coordinate
does. Thus, the change iny is 0 while the change in x is a
non-zero number, so the slope is 0.

Using algebra, we find that the slope-intercept form of

the equation is y = ;X_ ; This indicates that the y-

. . 3 .
intercept is 0,—2‘, so a mistake has been made. It
3

appears that the student graphed y = gx+ 5

Chapter 2 Test

Yes; each member of the domain is matched to only one
member of the range.

No; a member of the domain, Lake Placid, is matched to
more than one member of the range.

f(x) =-3x—-4

f(0)=-3:-0-4=0-4=-4
f(-2)=-3(-2)-4=6-4=2

gx) =x2+7

g0) =02+7 =0+7 =7

g(-1) = (-1)?+7 =1+7 =8

h(x) = —6
h(-4)= -6
h(-6)= —6
f(x) =/x+7/

f(-10)=/-10+7/=/-3/=3
f(-7=/-7+7/=/0]=0
y=-2x-5

We find some ordered pairs that are solutions, plot them,
and draw and label the line.

When x=0,y=-2:-0-5=0-5= —5.
When x = -2,y = -2(-2)-5=4-5= —1.
When x= -4,y = -2(-4)-5=8-5=3.

Copyright C 2017 Pearson Education, Inc.



72

Chapter 2:

Graphs, Functions, and Applications

This form of the equation indicates that the line has a
negative slope and thus should slant down from éeft to
4 1

right. The student apparently graphed y = gx+ ;
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8. f(x) = —gx

We find some function values,
points, and draw the graph.

f(=5) = —é(-S): 3

f(0):—§5-o:o

f(5)=—g-5=—3

plot the corresponding

) e
o
NI
T
5| 3 L
o
N bbbt
! 1 1 1
0 LN
PN
LN
P
-3 R
IRREES
! 1 1 1 1
Lol
Foropebored
‘
Pobobobobod
‘
R
R

We find some function values,
points, and draw the graph.

g(-4)=2-/-4/=2—-4=-2
g(-2)=2-/-2/=2-2=0
g(0)=2-/0/=2-0=2

9@) =2-/3/=2-3=-1
gB)=2—/5/=2-5= -3

plot the corresponding

Yy
X | 9(x)
—4| -2 g(x) 2 x
-2
0 s
-1
-3

10. f(x) =x?>+2x-3

We find some function values,
points, and draw the graph.

plot the corresponding

f(-4)=(-4?+2(-4)-3=16-8-3=5

f(-3)=(-3)%+2(-3)-3=9—

6-3=0

f(-1)=(-1)>+2(-1)-3=1-2-3=-4

f(0)=02+2-0-3=-3

f(1)=1?+2-1-3=1+2-3=0

DF27%2-2-3=4+4-3=5
-3 0
1| -4

-3

0

11, y=Ff(x) =-3

Since x is missing, all ordered pairs (x, -3) are solutions.
The graph is parallel to the x-axis.

y

12. 2x= -4
X= -2

Since y is missing, all ordered pairs (—2,y) are solutions.
The graph is parallel to the y-axis.

y/\

13. &) In 2005, x = 2005 — 1990 = 15. We find A(15).
A(15) = 0.233(15) +5.87 = 9.365 ~ 9.4
The median age of cars in 2005 was about 9.4 yr.
b) Substitute 7.734 for A(t) and solve for t.
7.734 = 0.233t + 5.87
1.864 = 0.233t
8=t

The median age of cars was 7.734 yr 8 years after
1990, or in 1998.

14. No vertical line will intersect the graph more than once.
Thus, the graph is the graph of a function.

15. 1t is possible for a vertical line to intersect the graph more
than once. Thus, this is not the graph of a function.
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__8
16. f(x) = % +3
8
Since cannot be calculated when the denominator
2X + 3
is 0, we find the x-valuethat causes 2x+ 3 to be O:
2x+3 =0
2x = -3
x= -3
2
3
Thus, —= is not in the domain of f, while all other real

17.

18.

19.

20.

numbers are. The domain of f is

- 3
X X is a real number and X = —— ,or
2

g(x)=5—x2

Since we can calculate 5 — x2 for any real number x, the
domain is the set of all real numbers.

a) Locate 1 on the horizontal axis and then find the point

on the graph for which 1 is the first coordinate. From
that point, look to the vertical axis to find the corre-
sponding y-coordinate, 1. Thus, f(1) = 1.

b) The set of all x-values in the graph extends from —3
to 4, so the domain is {X/- 3 = x = 4}, or [-3,4].

c) To determine which member(s) of the domain are
paired with 2, locate 2 on the vertical axis. From
there look left and right to the graph to find any
points for which 2 is the second coordinate. One such
point exists. Its first coordinate is —3, so the x-value
for which f(x) = 2 is =3.

d) The set of all y-values in the graph extends from —1
to 2, so the range is {y/- 1<y =< 2},0r [-1,2].

f(X) = —4x+3, gx)=x2 -1

f(—2)=-4(-2)+3=8+3 =11

90(-2)=(-2?>-1=4-1=3
F-9(-=2)=F(-2)-9(-2)=11-3=38

(F/9)0) = F00/900 = g s

F(x) = 3%(, g0 = 2x + 1

Domain of f = ¢{x/x is a real number and x = 3}

Domain of g = {x/x is a real number}

Domain of f +g = Domain of f —g = Domain of f -g =
{X/x is a real number and x = 3}

Since g(x) = 0 when x = —%, we have Domain of f/g =

22.

23.

24.

25.

26.

First we find the slope-intercept form of the equation by
solving for y. This allows us to determine the slope and
y-intercept easily.

—by—-2x=7
—bSy =2x+7
-5y 2x +7
-5 -5
_ _2X_ 7
y=75%"3
.2 : : 7
The slope is 5 and the y-intercept is 0, 5
changeiny —2—-3 5 5
Slope =
change in X T _2-6 -8 8
Slope = changeiny _ 52 5.2 0 -0
change inx -44-(-31) -13
We can use the coordinates of any two points on the graph.

We’ll use (10, 0) and (25, 12).

Slope — changeiny _ 12-0 _ 12 _4
OP€ = change inx~ 25-10 15 5

The slope, or rate of change is g km/min.

2X+3y =6
To find the x-intercept we let y = 0 and solve for x.
2X+3y =6
2x+3-0=6
2X =6
X =3
The x-intercept is (3, 0).
To find the y-intercept we let x = 0 and solve for y.

2X+3y =6
2:0+3y =6
3y=6
y=2

The y-intercept is (0, 2).
We plot these points and draw the line.

(Q’,‘g);;clih}}ercept
e 0)
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X/[x is a real number and x =3 and x = ) 1
3
21. f(x) = —5x + 12

fxX) = mx + b

The slope is —g, and the y-intercept is (0, 12).

We use a third point as a check. We choose x = —3 and
solve for y.
2(-3)+3y =6
_6+3y=6
3y =12
y=4

We plot (—3,4) and note that it is on the line.
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217.

28.

29.

F(x) = —%x —1
First we plot the y-intercept (0, —1). We can think of the

slope as 32. Starting at the y-intercept and using the
slope, we find another point by moving 2 units down and
3 units to the right. We get to a new point (3, —3).

2
We can also think of the slope as __3 We again start at

the y-intercept (0, —-1). We move 2 units up and 3 units
to the left. We get to another new point (—3,1). We plot
the points and draw the line.

y

We first solve each equation for y and determine the slope

of each line.
4y +2 = 3x
4y = 3x-2

1

The slope of 4y +2 = 3x is %

—=3x+4y = -12
4y = 3x- 12

The slope of —3x +4y = —-12 is ;1

The slopes are the same and the y-intercepts are different,
so the lines are parallel.

The slope of y = —=2x+5 is —2.

We solve the second equation for y and determine the
slope.

2y —xX=6
2y = X+6
y=12x+3

The slopes are not the same, so trlua lines are not parallel.

The product of the slopes is —2 - 5 or -1, so the lines are
perpendicular.

32.

33.

Using the point-slope equation:
Substitute 1 for x,, —2 for y;, and —4 for m.

y —y1 = m(X— Xq1)
y-(-2)=-4(x-1)

y+2=—-4x+4
y=—-4x+2

Using the slope-intercept equation:

Substitute 1 for x, —2 fory, and —4 form iny =mx +b
and solve for b.

y=mx +b
-2=-4-1+D
-2=-4+b
2=0b

Then we use the equation y = mx + b and substitute —4
for m and 2 for b.

y=—4x+2
First find the slope of the line:
m = —-6-15 _ 21 _ 3
T 4-(-10) 14 2
Using the point-slope equation:
We choose to use the point (4, —6) and substitute 4 for x1,
6 for y1, and —g for m.

y—y1 = m(X— Xq1)

Y- (-6)= —S(x- 4)

y+6:—§x+6

Using the slope-intercept equation:
We choose (4, -6) and substitute 4 for x, —6 for y, and
—g for m iny =mx +b. Then we solve for b.

y=mx +b
—6-—§-4+b

S22
-6=-6+Db
0=hb

Figally, we use the equation y = mx + b and substitute

—; for m and O for b.
3 3

= — —+ - _
y 2x 0, ory 2x

30. We use the slope-intercept equation and substitute —3 for

m and 4.8 for b.
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34. First solve the equation for y and determine the slope of X—2y =5 Given line
the given line. 2y = —x+5
y =mx +b 1.5
y = —3x+48 y=2"72

3. y=f(x)=mx +b

The slope of the given line is % The line through (4, -1)
f(x) = 5.2x— g

1
must have slope 7
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Using the point-slope equation:
1

Substitute 4 for x;, —1 for y;, and 3 for m.

Yy =y = m(X- Xg)

Y- (-1)=5(x-4)
y+1 Z%X—Z
y=%x—3

Using the slope-intercept equation:

Substitute 4 for x, —1 for y, and % for m and solve for b.

y=mx +b
—1:%(4)+b
-1=2+b
-3=b

Then we use the equation y = mx +band substitute Zlfor

m and —3 for b.
1

y=2x—3

35. First solve the equation for y and determine the slope of
the given line.
X+3y =2 Given line
y=—-x+2
1 2

= —_Zx+ =
y=73%X%3

1
The slope of the given line is —3 The slope of the perpen-
dicular line is the opposite of the reciprocal of —%. Thus,
the line through (2, 5) must have slope 3.
Using the point-slope equation:
Substitute 2 for x4, 5 for y;, and 3 for m.
y—y1 = mX-Xz)

y—-5=3x-2)
y—-5=3x-6
y=3x-1

Using the slope-intercept equation:
Substitute 2 for x, 5 for y, and 3 for m and solve for b.

y=mx +b
5=3-2+D
5=6+b
-1=b

Then we use the equation y = mx +band substitute 3 for
m and —1 for b.

y=3x-1

36. a) Note that 2010 — 1970 = 40. Thus, the data points
are (0,23.2) and (40, 28.2). We find the slope.

_282-232 _  _ 0.125

18,01

40-0 40

Using the slope and the y-intercept, (0, 23.2), we
write the function: A(x) = 0.125x+ 23.2

b) In 2008, x = 2008 — 1970 = 38.
A(38) =0.125(38) + 23.2 = 27.95 years
In 2015, x = 2015 — 1970 = 45.
A(45) = 0.125(45) + 23.2 = 28.825 years

37. Using the point-slope equation, y —y; = m(X — X1), with

X3 =3,y1 =1,and m=-2wehave y -1 = -2(x - 3).
Thus, answer B is correct.

38. First solve each equation for y and determine the slopes.

3x+ ky =17
ky = —3x + 17
3
The slope of 3x+ ky =17 is _k_'
8x — 5y = 26
—5y = —8x + 26
—8,_2
-

The slope of 8x— 5y =26 is g

If the lines are perpendicular, the product of their slopes

is —1.
3 8_
kst
4 _ _
et
24 = 5k  Multiplying by —5k
24 _
s =

39. Answers may vary. One such function is f(x) = 3.
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