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EXAMPLE 3 B Finding the Equation of a Line through Two Given Points
Find an equation of the line through the points (—1, 2) and (3, —4).

SOLUTION
The slope of the line is
——4-2 _ 6 .3
T3S T4 2
Using the point-slope form with x, = —1 and y; = 2, we obtain

y—2= —%(x + 1) From point-slope equation
2y—4=-3x-3 Multiply by 2
3x+2y—1=0 Rearrange u

SLOPE-INTERCEPT FORM OF THE EQUATION OF A LINE
An equation of the line that has slope m and y-intercept b is

2 y=mx+b

EXAMPLE 4 ® Lines in Slope-Intercept Form

(a) Find the equation of the line with slope 3 and y-intercept —2.
(b) Find the slope and y-intercept of the line 3y — 2x = 1.

SOLUTION

(a) Since m = 3 and b = 2, from the slope-intercept form of the equation of a line
we get

y=3x-2
(b) We first write the equation in the form y = mx + b:
Jy—2x=1
3y=2x+1 Add2x
y=%x+1 Dividevy3

From the slope-intercept form of the equation of a line, we see that the slope is
m = % and the y-intercept is b = -% L
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EXAMPLE 5 ® Vertical and Horizontal Lines

(a) The graph of the equation x = 3 is a vertical line with x-intercept 3.
(b) The graph of the equation y = —2 is a horizontal line with y-intercept —2.

The lines are graphed in Figure 10. n

GENERAL EQUATION OF A LINE

Thegraph of eve_i'y linear équation,v : A
Ax+By+C=0 (A, B notboth zero) i

is a line. Convetsely, every line is the graph of a linear equation.

EXAMPLE 6 ® Graphing a Linear Equation
Sketch the graph of the equation 2x — 3y — 12 = 0.

SOLUTION 1

Since the equation is linear, its graph is a line. To draw the graph, it is enough to
find any two points on the line. The intercepts are the easiest points to find.

x-intercept: Substitutey = 0,to get2x — 12=0,s0x =6
y-intercept:  Substitute x = 0, to get =3y — 12 =0,s0y = —4

1 2x=3y—-12=0
1_.
T x

(6,0)

SOLUTION 2
We write the equation in slope-intercept form:
2x—=3y—12=0
2x—3y=12 Add 12
—3y = —2x+ 12 Subtract 2x
y=3%x-4 Divide by —3

This equation is in the form y = mx + b, so the slope is m = % and the
y-intercept is b = —4. To sketch the graph, we plot the y-intercept, and then

move 3 units to the right and 2 units up as shown in Figure 12. ]

llel if and iny if they };éw)e the same slope.

EXAMPLE 7 m Finding the Equation of a Line Parallel to a Given Line

Find an equation of the line through the point (5, 2) that is parallel to the line
4x+ 6y +5=0.
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FIGURE 15

SOLUTION

First we write the equation of the given line in slope-intercept form.

4x+6y+5=0
6y = —4x — 5  Subtract4x+5
y=—3%x—2 Dividebys
So the line has slope m =-1 5. Since the required line is parallel to the given line,
it also has slope m = — From the point-slope form of the equation of a line,
we get
y—2=-2%(x—5) Slopem= -3, point (5,2)
3y —6=—2x+ 10  Multiply by 3
2x+3y—-16=0 Rearrange
Thus, the equation of the required line is 2x + 3y — 16 = 0. [ ]

PERPENDICULAR LINES

Two lines with slopes ml and m, are perpendlc"] 1f and nly T
fthat is, thelr slopes are negahve recxprocals s

Cimy =
T my

Also, a horizontal line (slope 0) is perpendicular to a vertical line (no slope). :

EXAMPLE 8 W Perpendicular Lines

Show that the points P(3, 3), Q(8, 17), and R(11, 5) are the vertices of a right
triangle.

SOLUTION

The slopes of the lines containing PR and QR are, respectively,

5—-3 1 5-17
m, = = — = =
LT3 4 and my T

Since mym, = —1, these lines are perpendicular and so PQOR is aright triangle. It
is sketched in Figure 15. ]

EXAMPLE 9 m Finding an Equation of a Line Perpendicular to a Given Line

Find an equation of the line that is perpendicular to the line 4x + 6y + 5 = 0 and
passes through the origin.

SOLUTION

In Example 7 we found that the slope of the line 4x + 6y + 5 = 0 is —2 5- Thus,
the slope of a perpendicular line is the negative reciprocal, that is, 3. 2 Smce the
required line passes through (0, 0), the point-slope form gives

y=0=3(x-0

y=3x |
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29.

Practice Problems
Evaluate each number

-2
D4

(-2)°
245—2

107

10*

(23 . 22)2

Simplify and eliminate any

negative exponent(s)

a’a™

GyH4y®)
a—3b4
a>b’

. b ($bH)(12678)

(xy223)4
(XSyZZ)S

()
23z
g 'rs2\ 7!
()
Evaluate each number

J5 V15
3/6 -2/15

SPRESPES

427 {53
Simplify

/8 +J50

Write using exponents
I b3

Write using radicals

a3/5

w32
Evaluate
-12
)
(_32) 2/5
(_1 25 ) -1/3

Perform the indicated operation and simplify
Bx2+x+1)+(2x*-3x-5)



30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.

50.

51.

52.
53.

54.
55.
56.

57.
58.

59.

60.

61.
62.
63.
64.

3 +6x2—4x+7) - Bx*+2x—4)
22 -5+ (*(t—-1) - (t*-1)
(Bt—=2)(7t-5)
(x+2y)(3x—y)
(1-2y)?
2x=5x*-x+1)
W2 +1 + D> +1 - 1)
Factor the expression completely
12x3 + 18x
x> —2x—-8
2x* +5x+3
6x> - 5x—6
x?-36
49 — 4y?
B+1
8x3 — 125
2552 — 10st + £*
Ox? — 36x — 45
2x% - 50
3x% - 27x
Simplify
x—2
x*-4
X2 +6x+8
x> +5x+4
x> +7x+12 x> +5x+6

x2+3x+2  x2+6x+9
232 +3x+1 . x2+6x+5

x2+22x—15 S22 —T7x+3

V2 + 7
Solve for w:
—Tw =15 -2w
P =2+2w
6w? + 5w = 4
Solve by completing the square:
xX2+2x-2=0
22 +8x+1=0
Find all real solutions.Use any method
x2+6x-5=0
Use the discriminant to determine the
number of real solutions of the equation
x2-6x+1=0
Solve the inequality
T—x2>5
3x+11 <6x+8
-1 <2x-57<7
2 <8-2x<-1




65.
66.

67.
68.
69.

70.

71.
72.
73.

74.

75.
76.
77.
78.
79.

80.

x—51<3
5x—21 > 6
Given points (6,-2) and (-1,3)
Find the distance between them
Find the midpoint of the segment that joins them
Which of the points A( 6,7) and B(-5,8)
is closer to the origin?

Find an equation of the circle
given a center (2,-1) and radius of 3.

Show that the equation represents a circle.
Also, find the center and radius

X2 +y2=2x+4y+1=0

x> +y2+6y+2=0

Find the slope of the line through
P(1,-3) and Q(-1,6)

Find an equation for the line.

Find the equation of the line that satisfies
the given conditions

Through (1,7) ; slope = %
slope = 3; y — intercept = =2

Through (4,5); parallel to the x-axis

Through (1,—6); parallel to the line x + 2y = 6
Through (—1,-2); perpendicular to

the line 2x + 5y +8 = 0

Find the slope and y-intercept of the line
3x —4y = 12 and draw its graph.
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14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Precalculus Honors Practice Problems, Answers
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5x2-2x—4
x3+3x2—6x+11
4+ -2 -10t+5
2112 - 29t + 10

3x% + 5xy — 2y?
4y2 — 4y + 1

2x3 —Tx2+Tx -5
h2

6x(2x* + 3)
x+2)(x—-4)
2x+3)(x+1)
(Bx+2)2x-3)



41.
42.
43.
44.
45.
46.
47.
48.
49.

50.
51.

52.

53.

54.
55.

56.

57.
58.

59.

60.
61.
62.
63.
64.

65.
66.
67.
68.

69.
70.
71.

72.

73.

74.
75.

76.
77.

78.
79.

(x—6)(x+06)
(7+2y)(7 - 2y)
t+ D> —t+1)
(2x — 5)(4x> + 10x + 25)
(t—55)°
9x+ 1)(x—95)
2x=5)(x+5)
3x(x—-9)

1

x+2
x+2
x+1
x+4
x+1
2x+1)(2x—-1)

(x+5)2
22 -7
5

-1+/3,-1-J3
2+4/14,2- L /14
-1+2/6,-1-2./6
D = 32, 2 real solutions
x<2

x>1

28 < x <32

% <x<5
2<x<8
x<—%orx>2%

Ve

S5 1

2°72
A(6,7)
x-2?2+@G+1)?2=9
c(1,-2),r =2
x-1D2+(+2)?2>=4
C(0,-3),r = J7
X+ +3)?2=7



80. m = 2, y-intercept is -3




