2-4 \Writing Linear Equations

'S KeyConcept Slope-Intercept Form

Words The slope-intercept form Model \Y
of the equation of a line
is y= mx + b, where m
is the slope and b is the
y-intercept.

Symbols y=mx+0b

slope 4T L y-intercept

Write an equation in slope-intercept form for the line. y
The graph intersects the y-axis at —2. So b = —2.
ETX Find the slope.
_Ya2— = (—4, 1o X
T Slope Formula Tt ©, —2)
== =1} 4 I~

=T-p =4y =0-2)

! S | imoli
=-3 Or —3 Simplify.

m Substitute the values into the slope-intercept equation.

y=mx+ b Slope-intercept form

y=—%x—2 m=—},b=—2




» GuidedPractice 2A.y= %X+ 2 2B.y=-3x—-17

Write an equation in slope-intercept form for the line described.

2A. passes through (2, 3); m = % 2B. passes through (-2, —1); m = -3

y-:," \l,___ ]""3 .....D\_

YW\ = — - ~ — =~
Check Your Understanding = Step-by-Step Solutions begin on page R14. ™~
Example 1 Write an equation in slope-intercept form for the line described.
1. slope 1.5, passes through (0, 5) 2. passes through (—2,3)and (0,1) y=—x+1
y=15x+5
X :

Example 2 3. passes through (3,5 @ 4. passes through (=8, —=2); m = 3 Y= §x+ 18

y=-2x+11 2
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Practice

3. Which is an equation of the line that passes through (4, —9) and (2, —4)? F

F y:—%x+1 H y:—%x+%
Gy=—%x—1 J y=—%x—%
~9
5. MULIIBLECHQICE Which is an equation of the line? A h [ [ [ [,
\ (—9,11) -2
L 1
B y=—%x—5 \ 2
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_KeyCOncept Parallel and Perpendicular Lines

Parallel Lines Perpendicular Lines
Two nonvertical lines are parallel if and only if Two nonvertical lines are perpendicular if and
they have the same slope. All vertical lines are only if the product of the slopes is —1. Vertical
parallel. lines and horizontal lines are perpendicular.
y
; r=sea 1
[y=2+5 | W
X
1
/ ym—sXx=— il
y % - _Z
y= 2x—1 I - -

Example 4

Write an equation in slope-intercept form for the line that passes through (5, —6)
and is perpendicular to the line with equation y = —%x +7.
The slope of the given line is —%. Because the slopes of perpendicular lines are

opposite reciprocals, the slope of the line perpendicular to the given line is %

Use the point-slope form and the ordered pair (5, —6).

y =y, =mx —x,) Point-slope form [N 11—_'—_‘;‘:‘7—
2 2 N 2
y—(—6)= §(x —5) (x4, ¥9) = (5, —6) and m = 3 AW/
—2
_2,_ 10 —_— 3\ x
y+6= - Distributive Property _fo 4N 8 10 12714X
_ _z_x 28 Subtract 6 from each side and [——4 5 N i 28
¥Y=3*773 simplify. :‘2 FTINY =35
CHECK Graph both equations to verify the solution. I N




0@5 PERSEVERANCE Write an equation in slope-intercept form for the line that satisfies

each set of conditions.
6. passes th.rough( —9, (3), perpendiculg? to y = ——x 8 y=0.6x+2.4
® passes through (4, —10), parallel to y = Z‘r 3 y= 1}( 27
@ >’ neg YR
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Example 1 Write an equation in slope-intercept form for the line described

10. y= —%x+ g &
10.

Example 2 12.

14.
12. y=—2x+8

16.

slope 3, passes through (0, —2) y = 3x — 2 9. slope —= passes through (0,5) y= ——x +9
slope —%, passes through (0, 8) 11. slope 57 passes through (0, _T) y=4.5x—6.5
slope —2, passes through (-3, 14) 13. slope 4, passes through (6,9) y=4x—15
slope , passes through (—6, 8) 3 99 15. slope —-i—, passes through (12, —4) y= —%x -1

5 5
PART-TIME JOB Each week, Carmen earns a base pay of $15 plus $0.17 for every
pamphlet that she delivers. Write an equation that can be used to find how

much Carmen earns each week. How much will she earn the week that she
delivers 300 pamphlets? y= 0.17x+ 15; $66

Example 3 Write an equation of the line passing through each pair of points. 17-22. See margin.
11. (—2,—6), {4, 6) 18. (—8, —5), (—3, 10) 19. (—4,12),(—2, —4)
20. (4.6, 3.4), (2.2, 2.8) 21. (5.5, 0.6), (1.1, 28) 22. (=25, —16), (=29, 12)

Cind Yt ANVD L' £

Example 4 @ PERSEVERANCE Write an equation in slope-intercept form for the line that satisfies
each set of conditions.

23. passes through (4, 2), perpendiculartoy = —2x+3 y= %X Additional Answers
17. y=2x—-2
4 4
24. passes through (—6, —6), paralleltoy =3x + 8 y = 3X + 2 18. y=3x+ 19
25. passes through (12, 0), parallel to y = —%x -3 )= —%X +6 19. y = —-8x—20

26. passes through (10, 2), perpendiculartoy =4x+ 6 y= —0.25x+ 4.5

20. y =0.25x+ 2.25
21. y = —-0.5x+ 3.35
22. y=—7x—191



At this time, you should notice that there were

a few steps used to get the answers for these
problems. Just as a reminder, the problems that

| do in class is demonstrating what | expect to see
when it comes to the work shown in your homework.
If | only see answers when | check it, which was just
given to you a moment ago, that won't count as work
being done.



