1. For which of the line segments in the figure is the
£
a. largest?
b. smallest?

€. largest in absolute value?
d. closest to zer?
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2. The doorsill of a campus building is 5 ft above
ground level. To allow wheelchair access, the
steps in front of the door are to be replaced by a
straight ramp with constant slope %, as shown in

the figure. How long must the ramp be? [The
answer is not 60 ft.]

In Exercises 3—6, find the slope and y-intercept of the
line whose equation is given.

L —y+5=0 &k +dy=7
B 3x—2)+y=T7—6y+4)
6.2y-3+(x—6)=Hx+1)-2

In Exercises 7-10, find the slope of the line through
the given points.

7. (L2:(37)

1) (2
» (3939
In Exercises 11-14, find a number f such that the line
passing through the two given points has slope —2.

8 (-1,-2%(2 -1

10. (2, -1): (2, -9)

M. (0, (9, 4) 12. (1,5 (—3,5)

13, (t + 15506 -3 +7) 44 (15 (5,9)

15. Let L be a nonvertical straight line through the
origin. L intersects the vertical line through (1, 0)
at a point P Show that the second coordinate of P
is the slope of L.

16. On one graph, sketch five line segments, not all
meeting at a single point, whose slopes are five
different positive numbers.

In Exercises 17-20, find the equation of the line with

slope m that passes through the given point.

17. m = 1;(3,5) 18. m=2(-2,1)

10. m = —1;(6,2) 20. m = 0;(—4, —5)

In Ewercises 21-24, find the equation of the line
through the given points.

21. (0, -5) and (-3, -2)
23, (% %) and [:% 3)

In Exercises 25-28, determine whether the line through
Fand (} is parallel or perpendicular to the line through
R and 5, or neither.

22. (4,3 and (2,-1)

2. (6, 7) and (6, 15)

25 P=(25,0=(-1—-1)and R=(42),5=(61)

2. P =|:ur 2),9: (L, 1)and R = (,7),5 = (3,9)



In Exercises 20-31, determine whether the lines whose

equations are given are parallel, perpendicular, or

neither.

M +y—-2=0anddxr+2y+18=10

W x+y—-3=0andéx+2y+ 17 =10

Hy=2xr+4and 05x +y= -3

32. Use slopes to show that the points
(—4,6),(—1,12), and (=7, 0} all lie on the same

straight line.

3. Use slopes to determine if (2, &), (—1, 2}, and
(1, —3) are the vertices of a right triangle.

3. Use slopes to show that the points

(=5, —2)(—3,1),(3,0)], and [5, 3} are the vertices
of a parallelogram.

In Exercises 3542, find an equation for the line satis-
fying the given conditions.

35. through (-2, 1) with slope 3

36. y-intercept —7 and slope 1

37. through (2, 3) and parallel to 3x — 2y = 5

38. through (1, —2) and perpendicular to y = 2x — 3
3. r-intercept 5 and y-intercept —5

40. through (-5, 2) and parallel to the line through
(1,2) and (4, 3)

1. through (—1, 3) and perpendicular to the line
through (0, 1) and (2, 3)

42, y-intercept 3 and perpendicular to 2xr —y + 6 =10
43. Find a real number k such that (3, —2) is on the
linekx — 2y + 7 =10.
44, Find a real number k such that the line
3x — ky + 2 = 0 has y-intercept —3.

45, Write the equation for the given arithmetic
sequence in slope-intercept form.

1 2 3 4 5
-2 2 f 10 14

46. Write the equation for the given arithmetic
sequence in slope-intercept form.

47.

&1.

54.

1 2 3 4 5

10 7 4 1 -2

The first three terms of an arithmetic sequence are
7,1, and —5. Write the sequence’s equation in
slope-intercept form.

. For a given arithmetic sequence, the common

difference is —3 and w;, = &. Find the slope and
y-intercept of the graph of this sequence.

. For a given arithmetic sequence, the common

difference is & and w; = —2. Find the slope and
y-intercept of the graph of this sequence.

. Let L be a line that is neither vertical nor

horizontal and which does not pass through the
origin. Show that L is the graph of 7 + 5 = 1,
where @ is the r-intercept and b is the y-intercept
of L.

Let A, B, C, and D} be nonzero real mumbers.
Show that the lines Ax + By + C = 0 and
Ax + By + D = 0 are parallel.

. Sales of a software company increased linearly

from $120,000 in 1996 to $180,000 in 1909

a. Find an equation that expresses the sales y in
vear X (where x = [ corresponds to 1996).

b. Estimate the sales in 2001.

. The poverty level income for a family of four was

SU2EY in 1981, Due to inflation and other factors,
the poverty level income rose to approximately
$18 267 in 2000, (Source: US. Census Bureau)

a. Find a linear equation that approximates the
poverty level income y in year x (with x =0
corresponding to 1981).

b. Use the equation of part a to estimate the
poverty level income in 1990 and 2005.

At sea level, water boils at 212° F. At a height of

1100 ft, water boils at 210° F. The relationship

between boiling point and height is linear.

a. Find an equation that gives the boiling point
 of water at a height of x feet.

Find the boiling point of water in each of the

following cities (whose altitudes are given).

b. Cincinnati, OH (550 ft)

c. Springfield, MO (1300 ft)

d. Billings, MT (3120 ft)

e. Flagstaff, AZ (6900 ft)



61. A hat company has fixed costs of $50,000 and
variable costs of $8.50 per hat.
a. Find an equation that gives the total cost y of
producing x hats.
b. What is the average cost per hat when 20,000
are made? 50,0007 100,0007

85. A small plane costs 600,000 new. Ten years later,
it is valued at $150,000. Assuming linear
depreciation, find the value of the plane when it is
5 years old and when it is 12 years old.

§6. [n 1950, the age-adjusted death rate from heart
disease was about 3072 per 100,000 people. In
1998, the rate had decreased to 1266 per 100,000
4. Assuming the rate decreased linearly, find an
equation that gives the number y of deaths per
100,000 from heart disease in year x, with x = 0
corresponding to 1950. Round the slope of the
line to one decimal place.

b. Use the equation in part a to estimate the death
rate in 1995 and in 2005.

Use the graph and the following information for Exer-
cises 62—64. Rocky is an “independent” ticket dealer
who markets choice tickets for Los Angeles Lakers
home games (California currently has no laws against
scalping). Each graph shows how many tickets will be
demanded by buyers at a particular price. For instance,
when the Lakers play the Chicago Bulls, the graph
shows that at a price of 5160, no tickets are demanded.
As the price (y-coordinate) gets lower, the number of

§7. According to the Center of Science in the Public i de ted (x-coordinate) increases.

Interest, the maximum healthy weight for a
person who is 5 ft 5 in. tall is 150 pounds and for
someone 6 ft 3 in. all is 200 pounds. The
relationship between weight and height here is
linear.

a. Find a linear equation that gives the maximum
healthy weight y for a person whose height is x
inches over 5 ft 5 in. (x = 0 corresponds to 5 ft
S5in,x=2tob it 7in, etc.).

b. Use the equation of part a to estimate the
maximum healthy weight for a person whose
height is 5 ft and for a person whose height is
& ft.

88. The profit p (in thousands of dellars) on x

thousand units of a specialty item is 62. Write a linear equation expressing the quantity x

p = 06x — 145, The cost ¢ of manufacturing x

items is given by ¢ = (L8x + 14.5.

a. Find an equation that gives the revenue r from
selling x items.

b. How many items must be sold for the
company to break even (ie., for revenue to
equal cost)?

A publisher has fived costs of $110,000 for a

mathematics text. The variable costs are 50 per

book. The book sells for 572 Find equations that

give the required information.

a. the cost ¢ of making r books

b. the revenue r from selling x books

€. the profit p from selling x books

d. the publisher’s break-even point (see Exercise
58b)

If the fixed costs of a manufacturer are $1000 and
it costs $2000 to produce 40 items, find a linear
equation that gives the total cost of making x
items.

of tickets demanded at price ¥ when the Lakers
play the indicated team.

a. Dallas Mavericks

b. Phoenix Suns

€. Chicago Bulls

Hint: In each case, use the points where the graph
crosses the two aves to determine its slope.

Use the equations from Exercise 62 to find the
number of tickets Rocky would sell at a price of
%40 for a game against the indicated team.

a. Mavericks b. Bulls

Suppose Rocky has 20 tickets to sell. At what
price could he sell them all when the Lakers play
the indicated team.

a. Mavericks b. Suns



