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Point-Slope Form and
Writing Linear Equations

Lesson Preview

What You'll Learn & Check Skills You'll Need (For help, go to Lessons 6-1 and 1-7.)

OBJECTIVE

To graph and write

i ; : Find the rate of change of the data in each table.
inear equations using

point-slope form 1. [ x y -2 2. x y % 3. x y | 2
To write a linear 2 4 =3} =5 10 4
equation using data 5 ) ) 4 75| —1
...And Why s | -8 1] -3 =
To write an equation relating 1| -4 3 —2 25| -1

altitude and the boiling point

of water, as in Example 5 Simplify each expression.

4. -3(x —5)—-3x + 15 5.5(x + 2)5x + 10 6. —3(x — 6)

_4, .8
New Vocabulary e point-siope form 9 3

° . . \
Interactive lesson includes instant

OBJECTIVE f self-check, tutorials, and activities.

1 Using Point-Slope Form

Suppose you know that a line passes through the point (3, 4) with slope 2. You
can quickly write an equation of the line using the x- and y-coordinates of the
point and using the slope.
y—4=2x-3)
4 \: N

y-coordinate slope  x-coordinate

You can use the definition of slope to verify that y — 4 = 2(x — 3) is the equation
of the line through the point (3, 4) with slope 2.

g — ]}g = Use the definition of slope.
i = g =2 Substitute (3, 4) for (x4, y1). (x, y) for (xy, y,), and 2 for m.

i — g(x — 3) = 2(x — 3) Multiply each side by x — 3.
y — 4 =2(x — 3) Simplify the left side of the equation.

The equation y — 4 = 2(x — 3) is in point-slope form.

@ Key com:ep’rs Point-Slope Form of a Linear Equation

The point-slope form of the equation of a nonvertical line that passes
through the point (xy, y;) with slope m is

y =y =mx —xp)
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m Graphing Using Point-Slope Form

Graph the equationy — 5 = %(x - 2).

" y 2
h 6 1 ~ The equation shows that the line passes
H (4,6) through (2, 5) with a sIope o
2 SN : (245)
/ Start at (2, 5). Using the slope, go up 1 unit
2 and right 2 units to (4, 6). Draw a line through
o 2 |X the two points.
6 Of 2 a1 «*

J Check Unders’randinq @ Graph the equationy — 5 = —%(x + 2). See left.

‘ Reading Math m Writing an Equation in Point-Slope Form

Square brackets, [ ], . . . .
: are grouping symbols i Write the equation of the line with slope —3 that passes through the

commonly used when point (—1,7).
: parenthesis, (), are
inside. fy—y=mx —xq) Use the point-slope form.

B y — 7= —3[x — (—1)] Substitute (—1, 7) for (x4, y4) and —3 for m.
® y—7=-3x+1) Simplify inside the grouping symbols.

J Check UndeI’S‘l'aVldiVIg G Write the equation of the line with slope % that passes through the point (10, —8).
y+8= %(x - 10)

If you know two points on a line, first use them to find the slope. Then you can
write an equation using either point.

m Using Two Points to Write an Equation

Write equations for the line in point-slope y
form and in slope-intercept form. 5 (2,3)
Step 1 Find the slope.
=0 _ -4 -2 O 2 4x
n—x M
-5-3_38 T2
-1-2 3
The slope is % (=11—5)
74 J) “““ Step 2 Use either point to write the Step 3 Rewrite the equation
® Need Help? equation in point-slope form. from Step 2 in slope-
For help with slope- Use (2, 3). intercept form.
intercept form see _ 8
p. 292. y —y1 = m(x — xqp) y—3=3(x-2)
i : 8 1
.......... y—3=§(x—2) y—3=3%x~-53
‘ _8 1
® y=3x~23

J Check UVldeI’S‘l'ahdmg 9 a. Write an equation for the hne in Example 3 in point-slope form using the
point (=1, =5). y+5—3(x+ 1)
b. Write the equation you found in part (a) in slope-intercept form. y = %x - 2%
c. What is true about the equation you wrote in part (b) and the equation in Step 3
of Example 3? They are the same.
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OBJECTIVE

2 Writing Linear Equations Using Data

You can write a linear equation to model data in tables. Two sets of data have a
linear relationship if the rate of change between consecutive pairs of data is the
same. For data that have a linear relationship, the rate of change is the slope.

m Writing an Equation Using a Table

Is the relationship shown by the data linear? If so, model the data with an equation.

Step 1 Find the rate of change for Step 2 Use the slope and a point
consecutive ordered pairs. to write an equation.
X y y_ylzm(x_xl)

Substitute (5, 7) for (x4, y4)
and % for m.

4( 1] 4 1)
3| 6

2< 1
s 7

6< 1m0 V3

o) [SSIINTN N[ ]
I
D= D= D=

J Check UVIdQI’S‘l'aHdiVIg Q Is the relationship shown by the data at the right - y
linear? If so, model the data with an equation. 1

Yes; answers may — 7

vary. Sample: -1] -3

y—-5=2x-19) 4| -1

19 5

m Real-World @ Problem Solving

Is the relationship shown by the data linear? If so, model the data with an equation.

Boiling Point of Water

Altitude Temperature
(1000 ft) (°F)
_35 8 197.6 6.3
4.5 203.9
—-1.5 2.7
3 206.6
-0.5 0.9
2.5 207.5

Step 1 Find the rates of change for consecutive ordered pairs.

63 _ 27 _ 09 _
—35 = —18 ~5 =18 5 = 18
The relationship is linear. The rate of change is —1.8 degrees Fahrenheit per
1000 ft of altitude.

Step 2 Use the slope and a point to write an equation.

Real-World @ Connection

y —y1 =m(x —x7) Use the point-slope form.
—1.8(x — 3) Substitute (3, 206.6) for (x4, y1) and —1.8 for m.

At 5280 feet above sea level it
takes 17 minutes to hard-boil y — 206.6
an egg. This is more than 40%
longer than it takes the same The equation y — 206.6 = —1.8(x — 3) relates altitude in thousands of feet x to

egg to cook at sea level. ® the boiling point temperature in degrees Fahrenheit.
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o Check Understanding @ 1s the relationship shown by the data

’ Reading Math

For more help with
3 the three forms of a
: linear equation, see
page 310.

..........

EXERCISES

Practice and Problem Solving

—p—

Working Outdoors

in the table linear? If it is, model the
data with an equation.
Yes; answers may

Temperature | Calories Burned per Day
68°F 3030

vary. Sample: 62°F 3130
y — 3030 = —*(x 68) 56°F 3230
50°F 3330

In Example 5 you could rewrite y — 206.6 = —1.8(x — 3)asy = —1.8x + 212.
This form gives you useful information about the y-intercept. For instance, 212°F is
the boiling point of water at sea level.

Here are the three forms of linear equations you have studied.

m Linear Equations

Slope-Intercept Form Standard Form Point-Slope Form

y=mx +b Ax + By =C v —y) =mlx —xq)

m is the slope and b A and B are (x1, 1) lies on the

is the y-intercept. not both 0. graph of the equation,
and m is the slope.

Examples

y=—%x+% 2x+3y =5 y—1=—%(x—1)

For more practice, see Extra Practice.

Q Practice by Example

Example 1
(page 305)

Example 2

(page 305)

Example 3
(page 305)

Graph each equation. 1-9. See back of book.

Ly—-2=(x-3) 2.y —2=2(x—3)
4y+5=—(x -2 Sy +1=3%x+4
7.y +3=-2(x—-1) 8y—4=x-5)

3.y—2——*(x—3)
6.y —1=-3(x+2)
9.y —2=3(x+2)

Write an equation in point-slope form for the line through the given point with the
given slope. 10-18. See margin.

10. (3, —4):m = 6 1. (4,2);m = —3 12. (0,2);m = £
13. (-2, -7);m = —3 14. (4,0::m = 1 15. (5, —8);m = —3
16. (=5,2):m = 0 17. (1, -8);m = —% 18. (—6,1);m = 2

A line passes through the given points. Write an equation for the line in point-
slope form. Then rewrite the equation in slope-intercept form. 19-30. See margin.

19. (—1,0), (1,2) 20. (3,5), (0,0) 21. (4,-2),(9, —8)
22. (6, —4),(=3,5) 23.(=1,-5),(=7,—-6)  24.(=3,—4),(3,-2)
25. (2,7), (1, —4) 26. (=2,6),(5,1) 27. (3, -8),(~2,5)
28.(1.1).G.2) 29. (4.2).(-3.4) 30. (0.2, 1.1),(7,3)
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Example 4 Is the relationship shown by the data linear? If so, model the data with an equation.
(page 306) 34 See left. 32 See left. 33 no
31. Yes; answers may X y X y X y
vary. Sample: —4 9 —10 | =5 3 1
y—9=-2x+4) 2| -3 -2 19 6 4
32. Yes; answers may 5 -9 5 40 9 13
vary. Sample: —
y — 40 = 3(x — 5) 9 17 11 | 58 15 49
Example 5 34.1" speed Over Posted Fine |g.o 351 Volume | weight | ™°
(page 306) Speed (mi/h) %) et (gal) (Ib)
34. Yes; answers may 10 75 0 0
vary. Sample: 12 95 2 16
- 75 =10(x — 10
Y k=19 15 125 4 33
19 165 6 50

e Apply Your Skills Write an equation of each line in point-slo¥e form. 36—5(;. Ansg%rs rrr‘lay vary
rom point indicated by the equation.
38

36. y 3. y ) Y
4 4 —2 o] * w
2 —2

7 2

/
/o 2 x //_5 X
-2 Oy 2 4 X

y-2=3(-1) y+3=2(x—1) y= =5~ 5)
Write one equation of the line through the given points in point-slope form and

one in standard form using integers. 39-53. See margin.

39. (1’4)7(_1’1) 40. (6’ _3)’(_29 _3) 41. (07 0)’(_1’ _2)

42. (0’ 2)’ (_4’ 2) 43. (_67 6)’ (3,3) 44. (27 3)’ (_1’ 5)

45' (5’ _3)a(3’4) 46' (2’ Z)a(_1’7) 47' (_7’ 1)7 (5’_1)

48' (_8’ 4)9(_4’ _2) 49' (2’ 4)9(_3’ _6) 50' (5’3)7 (4’ 5)

51' (0’ 1)’ (_3’ O) 52" (_2’ 4)’ (07 _5) 53' (6’ 2)’ (17 _1)
A scuba diver can @ 54. Science At the surface of the ocean, pressure is 1 atmosphere. At 66 ft below
descend to about sea level, the pressure is 3 atmospheres. The relationship of pressure and depth
131 feet. = 4 is linear.
The sub- —— Y a. Write an equation for the data. y = —%X + 1
mersible oL b. Predict the pressure at 100 ft below sea level. about 4 atmospheres
gtle‘;lgegilnto 1 @ 55. Environment Worldwide carbon monoxide emissions are decreasing about 2.6
about 2.5 miles. million metric tons each year. In 1991, carbon monoxide emissions were 79

million metric tons. Use a linear equation to model the relationship between

In 1960, the carbon monoxide emissions and time. Let x = 91 correspond to 1991.
submersible Trieste y = —2.6x + 315.6
descended to a 56. a. Open-Ended Write an equation in point-slope form that contains the point

record depth of
6.8 miles.

(—4, —6). Explain your steps. a-b. See margin.
b. How many equations could you write in part(a)? Explain.

57. Critical Thinking How would the graph of y — 12 = 8(x — 2) change if all of
the subtraction signs were changed to addition signs? y-intercept changes.

58. Reasoning Isy — 5 = 2(x — 1) an equation of a line through (4, 11)? Explain.
Yes; the point satisfies the equation.
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59. Open-Ended Write an equation in each of the following forms.
a. slope-intercept form y = x + 1 59a-c. Answers may vary.

b. standard form —x +y = 1 Sample is given.
¢. point-slope formy — 1 = 1(x — 0)

60a. Answers may vary. @ 60. Science Use the scatter plot. Effect of Air Temperature
Sample: 3 a. Write an equation to model the data. See left. on Speed of Sound
y-332=35k-0 b. What is the speed of sound at 15°C? 341 °

c¢. Predict the speed of sound at 60°C. 368

G Challenge Write an equation in slope-intercept form
of each line described below.

Speed (m/s)
W
5

61. The line contains the point (—3, —5) and has
the same slopeasy + 2 = 7(x + 3).y = 7x + 16

0 10 20 30 40
Temperature (°C)

62. The line contains the point (1, 3) and has the
same y-interceptasy — 5 = 2(x —1).y = 3
63. The line contains the point (2, —2) and has the same x-intercept as
— _ =2 14

64. The table shows data that you can model using X y

a linear function. 4 | 14
a. Find the value of y when x = 6.14.75 3 | 155
b. Find the value of y when x = 120. 57.5 D 17'
c. Find the value of x when y = 11. —4
d. Find the value of x when y = 50. 100 Lo || 65

2o,

@ -
| B3 ef| Standardized Test Prep
o ® 08

Gridded Response 65. What is the slope of the graph of y — 8 = %(x + 2)? %
66. Find the y-intercept of the liney + 3 = 4(x + 3). 9
67. What is the x-intercept of the liney = 3x — 7? %

\j 68.Wheny — 1 = —%(x — 3) is written in standard form using positive
S integers, what is the coefficient of x? 4
Take It to the NET d
Online lesson quiz at 69. When y = —%x + % is written in standard form using positive integers,
www.PHSchool.com what is the coefficient of y? 6

y Mixed Review

Lesson 6-3 Graph each line. 70-75. See margin.
70. 6x + 7y = 14 1. —2x + 9y = -9 72.5x — 4y =24
73.3x — 8y =4 74.5x + 18y = 6 75. —Tx + 4y = 21

Lesson 5-5 Find the common difference of each sequence. Then write the next two terms.
. 157 2.3 11
76. —12,-7,-2,...5;3,8 71.5,5.6---- 6527 6 78. 2.45,2.52,2.59,. ..

0.07; 2.66, 2.73
79. -3.2,-3.25,-33,... 80.18,35,52,...17;69,86 81. —7,—-3,1,... 4;5,9

—0.05; —3.35, —3.4
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