" A EXERCISES

APPENDIX A Numbers, Inequalities, and Absolute Values A9

EXAMPLE 9 If |x — 4| < 0.1 and |y — 7| < 0.2, use the Triangle Inequality to esti-

mate | (x +y) — 11|.

SOLUTION In order to use the given information, we use the Triangle Inequality with
a=x—4andb=y— 7.

1-12 Rewrite the expression without using the absolute-value

symbol.
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13-38 Solve the inequality in terms of intervals and illustrate the

solution set on the real number line.
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39. The relationship between the Celsius and Fahrenheit tempera-
ture scales is given by C = g(F — 32), where C is the temper-
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ature in degrees Celsius and F is the temperature in degrees
Fahrenheit. What interval on the Celsius scale corresponds to
the temperature range 50 < F < 95?

. Use the relationship between C and F given in Exercise 39 to
find the interval on the Fahrenheit scale corresponding to the
temperature range 20 < C < 30.

. As dry air moves upward, it expands and in so doing cools at
arate of about 1°C for each 100-m rise, up to about 12 km.
(a) If the ground temperature is 20°C, write a formula for the
temperature at height A.
(b) What range of temperature can be expected if a plane takes
off and reaches a maximum height of 5 km?

. If a ball is thrown upward from the top of a building 128 ft
high with an initial velocity of 16 ft/s, then the height 4 above
the ground 7 seconds later will be

h =128 + 16t — 161>
During what time interval will the ball be at least 32 ft above
the ground?
43-46 Solve the equation for x.
43. |2x| =3 44, |3x +5|=1

I
45, [x+ 3| =|2x+ 1] a6, | = -3
x|

47-56 Solve the inequality.

47. |x| <3 48. |x| =3
49. |x - 4| <1 505 || ¥i= 6 =101
51 [x+5|>2 52 [x+1]|>3
53. [2x — 3| <04 54, |5r=2|<6

55. 1 <|x|<4 56. 0< |x—5|<}
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APPENDIX B Coordinate Geometry and Lines A15

which is in slope-intercept form with m = —%. Parallel lines have the same slope, so the
required line has slop —% and its equation in point-slope form is

ol a0

We can write this equation as 2x + 3y = 16. B

EXAMPLE 8 Show that the lines 2x + 3y = 1 and 6x — 4y — 1 = 0 are perpendicular.
SOLUTION The equations can be written as
y=-3x+1 and
from which we see that the slopes are
my = —

Since m;m, = —1, the lines are perpendicular.

B EXERCISES

1-6 Find the distance between the points. 19. xy =10 20. [y|=1
L) 4.5 2. (1,-3), 5,7
Bi6—2), (=1,3) 4. (1, =6), (=1,-3) 21-36 Find an equation of the line that satisfies the given

ditions.
BG5S, 47 6. (a,b), (b,a) L=
21. Through (2, —3), slope 6

7-10 Find the slope of the line through P and Q. 22. Through (=1, 4), slope —3
7. P(1,5), Q4 11) 8. P(—1,6), Q@ -3) 23. Through (1,7), slope 3

9, P(-3,3), O(—1,—6) 10. P(—1,—4), Q(6,0) 24. Through (-3, —5), slope —3
25. Through (2, 1) and (1, 6)

11. Show that the triangle with vertices A(0, 2), B(—3, —1), and 26. Through (—1, —2) and (4, 3)
C(—4, 3) is isosceles.

- : : 27. Slope 3, y-intercept —2
12. (a) Show that the triangle with vertices A(6, —7), B(11, —3),

) 5
and C(2, —2) is a right triangle using the converse of the 28. Slope 5, y-intercept 4

Pythagorean Theorem. 29. x-intercept 1, y-intercept —3
(b) Use slopes to show that ABC is a right triangle.

(c) Find the area of the triangle.
13. Show that the points (—2, 9), (4, 6), (1, 0), and (=5, 3) are e K S
the vertices of a square. 32. Through (4, 5), parallel to the y-axis
14. (a) Show that the points A(—1, 3), B(3, 11), and C(5, 15) 33. Through (1, —6), parallel to the line x + 2y = 6
are collinear (lie on the same line) by showing that
|AB| + | BC| = |AC|.
(b) Use slopes to show that A, B, and C are collinear. 35. Through (=1, —2), perpendicular to the line
15. Show that A(1, 1), B(7, 4), C(5, 10), and D(—1, 7) are 2x+5y+8=0
vertices of a parallelogram. 36. Through (1, —2), perpendicular to the line 4x — 8y = 1

16. Show that A(1, 1), B(11, 3), C(10, 8), and D(0, 6) are vertices
of a rectangle.

30. x-intercept —8, y-intercept 6

34. y-intercept 6, parallel to the line 2x + 3y + 4 =0

37-42 Find the slope and y-intercept of the line and draw
17-20 Sketch the graph of the equation. its graph.
Ry —= 3 18.1y:=i52 3. x+ 3y=0 38 2x =5y —




A16 APPENDIX B Coordinate Geometry and Lines

39, y= -2 A40; 2003y e6,=:0 . Show that the lines 2x — y = 4 and 6x — 2y = 10 are not

B A 42. 4x + 5y = 10 parallel and find their point of intersection.

. Show that the lines 3x — 5y + 19 = 0 and
43-52 Sketch the region in the xy-plane. 10x + 6y — 50 = 0 are perpendicular and find their pointof

intersection.
43. {(x,y) | x < 0} 44. {(x,y) | y> 0} intersection

45, {(x,y) | xy <0} 46. {(x,y) | x=1landy < 3} . Find an equation of the perpendicular bisector of the line seg=
ment joining the points A(1, 4) and B(7, —2).

47. {(x.y) | x| <2} i

48. {(x,y) | |x| <3and|y| <2} . (a) Find equations for the sides of the triangle with vertices 8
P(1,0), 0(3,4), and R(—1, 6).

Find equations for the medians of this triangle. Where do
50. {(xy) [y =2x — 1} they intersect?

49. {(x,y) |0<sy=<4andx <2}

51. ) | T +x=y=1-2x . Show that if the x- and y-intercepts of a line are nonzero =
numbers a and b, then the equation of the line can be puti

S lan|asy= 3(x + 3)} the form

53. Find a point on the y-axis that is equidistant from (5, 5) - |

and (1, 1).

X
=+
a

2
b
This equation is called the two-intercept form of ane
tion of a line.

(b) Use part (a) to find an equation of the line whose
(—’Cl s i y2> x-intercept is 6 and whose y-intercept is —8.

. Show that the midpoint of the line segment from Pi(x1, y1) to
Py(x2, y2) is

g )

62. A car leaves Detroit at 2:00 PM, traveling at a constant speeds
west along 1-96. It passes Ann Arbor, 40 mi from Detroit, at
2:50 pM.

. Find the lengths of the medians of the triangle with vertices (a) Express the distance traveled in terms of the time elapsets

A(1, 0), B(3, 6), and C(8, 2). (A median is a line segment from (b) Draw the graph of the equation in part (a).
a vertex to the midpoint of the opposite side.) (c) What is the slope of this line? What does it represent?

. Find the midpoint of the line segment joining the given points.
(a) (1,3)and (7, 15) (b) (—1,6) and (8, —12)

C Graphs of Second-Degree Equations

In Appendix B we saw that a first-degree, or linear, equation Ax + By + C = Ol
sents a line. In this section we discuss second-degree equations such as

+yr=1 y=x2+1 : xP=yi=1

which represent a circle, a parabola, an ellipse, and a hyperbola, respectively.

The graph of such an equation in x and y is the set of all points (x, y) that satisfy
equation; it gives a visual representation of the equation. Conversely, given a curveil
xy-plane, we may have to find an equation that represents it, that is, an equation safis
by the coordinates of the points on the curve and by no other point. This is the other
of the basic principle of analytic geometry as formulated by Descartes and Fermat
idea is that if a geometric curve can be represented by an algebraic equation, then
rules of algebra can be used to analyze the geometric problem. ‘

B Circles

As an example of this type of problem, let’s find an equation of the circle with radi
and center (h, k). By definition, the circle is the set of all points P(x, y) whose di




