Linear
This is one of a series of review packets to refresh Algebra 1 topics for the Geometry student preparing to move on to Algebra 2. Examples, practice problems, and solutions are included.
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9. Let (3, 5) = (x,. y)) and (=2, 5) = (x5, y,)-
Y

Yy TN

10. Let (—1, 8) = (x,, y,) and (1, 0) = (x,, ).
Y2~ N

Since division by zero is undefined, the slope is
undefined.
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- Slope-Intercept Form

* Words The linear equation * Model
y=mx + b is written in
slope-intercept form,
where m is the slope and b
is the y-intercept.

y

e Symbols y=mx+b

slope —T L y-intercept
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ZXLIMY Write an Equation Given Slope and y- Intercept
Write an equation of the line whose slope is 3 and whose y-intercept is 5.
y=mx+b Slope-intercept form

y=3x+5 Replace m with 3 and b with 5.
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Write an Equation Given Two Points

Write an equation of the line shown in the graph. ¥

Step 1 You know the coordinates of two points on the .3
line. Find the slope. Let (x, y;) = (0, 3) and
(¥ y9) = (2, —1).

[ X
m= 2 flee (2, -1)]
m=
_ -4 .
m= —=or —2  simplify.

The slope is —2.

Step 2 The line crosses the y-axis at (0, 3). So, the y-intercept is 3.
Step 3 Finally, write the equation.

y=mx+b Slope-intercept form
y=—2x+3 Replace m with —2 and b with 3.

The equation of the line is 2x + 3.
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Study Tip
Vertical Lines

The equation of a vertical
line cannot be written in
slopeintercept form.
Why?
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Horizontal Lines
The equation of a
horizontal fine can be
written in slope-intercept
form as
y=0r+bory=b.
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Graph an Equation in Slope- Intercept Form

: Graphy = 7§x +1.

Step 1
Step 2

; Step 3

The y-intercept is 1. So, graph (0, 1).
The slope is 7% or %2 %

From (0, 1), move down 2 units and
right 3 units. Draw a dot.

Draw a line connecting the points.

?Y
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Graph an Equation in Standard Form

* Graph5x —3y =6.

Step 1 Solve for y to find the slope-intercept form.

z 5x—3y=6 Original equation

5x —3y —5x =6 — 5x Subtract 5x from each side.
—3y=6—5x Simplify.

—3y=-5x+6 6—5x =6+ (—5x) or —5x + 6

.
T3y = % Divide each side by —3.

.

—Z = =351 b Divide cach term in the numerator by 3.

y= %x —2  simplify.
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The y-intercept of y = %x —2is —2.
So, graph (0, —2).

The slope is % From (0, —2), move up 5 units
and right 3 units. Draw a dot. N

i

Draw a line containing the points. L1
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Write an equation of the line shown in each graph.

23. [V 24. 1y 25. Y

0.1

| (0,07 027722
0| X @ X

(3,-1).

=t

L] L]

26. Write an equation of a horizontal line that crosses the y-axis at (0, —5).

27. Write an equation of a line that passes through the origin with slope 3.

Graph each equation.

28. y=3x+1 29. y=x—-2
3Ly=-x+2 32.y—%x+4

34. 3x+y=-2 35 2x—y=-3
37. —2y=6x—4 38. 2x+3y=6
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23. Find the slope.

The line crosses the y-axis at (0, 1).
So, the y-intercept is 1.

Finally, write the equation.
y=mx+b

y=-2x+1
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24. Find the slope.

The line crosses the y-axis at (0, 0).
So, the y-intercept is 0.

Finally, write the equation.
y=mx+b

y=2x+0

_3
y=3%
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25. Find the slope.

The line crosses the v-axis at (0, 2).
So, the y-intercept is 2.

Finally, write the equation.
y=mx+b
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26. The slope of a horizontal line is 0.
Since the line crosses the y-axis at (0, —5), the
y-intercept is —5. Replace m with 0 and b with

—5.
y=mx+b
y=0x+(-5)
y=-5

27. Since the line passes through the origin, the
y-intercept is 0. Replace m with 3 and b with 0.
y=mx+b
y=8x+0
y=3x
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28. The y-intercept is 1. So, graph (0, 1). The slope is
2 From (0, 1), move up 3 units and right 1 unit.
Draw a dot. Draw a line containing the points.
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29. The y-intercept is —2. So, graph (0, —2). The slope
is +. From (0, —2), move up 1 unit and right
1 unit. Draw a dot. Draw a line containing the
points.

y

y=x-2





image23.png
30. The y-intercept is 1. So, graph (0, 1). The slope
is 5%, From (0, 1) move down 4 units and right
1 unit. Draw a dot. Draw a line containing the
points.
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31. The y-intercept is 2. So, graph (0, 2). The slope is
% From (0, 2) move down 1 unit and right 1 unit.
Draw a dot. Draw a line containing the points.

Y

{y=—x+2
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32. The y-intercept is 4. So, graph (0, 4). The slope is
3. From (0, 4) move up 1 unit and right 2 units.
Draw a dot. Draw a line containing the points.
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33. The y-intercept is —3. So, graph (0,~3). The slope
is 5~ From (0, —3) move down 1 unit and right
3 units. Draw a dot. Draw a line containing the
points.
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34. Solve for y to find the slope-intercept form.

r+y=-2
Sx+y—8x=-2-3x
y=-38x—2

Th
is

intercept is —2. So, graph (0, —2). The slope
From (0, —2) move down 3 units and right

1 unit. Draw a dot. Draw a line containing the
points.
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35. Solve for y to find the slope-intercept form.

2x—y=-3
2 —y—2x=-3-2¢
—y=-2c-3
—1(—y) = —1(-2x— 3
y=2x+3

The y-intercept is 8. So, graph (0, 3). The slope is

2. From (0, 3) move up 2 units and right 1 unit.

Draw a dot. Draw a line containing the points.
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36. Solve for y to find the slope-intercept form.

3y=2x+3
By _2w+3
3 3
By _ 2,3
3=3 %3
y=&+1

The y-intercept is 1. So, graph (0, 1). The slope is
2 From (0, 1) move up 2 units and right 3 units.
Draw a dot. Draw a line containing the points.
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. Solve for y to find the slope-intercept form.

—2y =6x—4
T

B s
E 2
y=-3%x+2

The y-intercept is 2. So, graph (0, 2). The slope
is 5. From (0, 2) move down 3 units and right
1 unit. Draw a dot. Draw a line containing the
points.
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38. Solve for y to find the slope-intercept form.

2x+3y=6
2v+ 3y — 2c=6— 2
3y=-2c+6
3y _-—2+6
3
3y 3
3 3 +3
“Zi+2

The y-intercept is 2. So, graph (0, 2). The slope is
= From (0, 2) move down 2 units and right

3 units. Draw a dot. Draw a line containing the
points.
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39. Solve for y to find the slope-intercept form.

4x—3y=3

The y-intercept is —1. So, graph (0, —1). The slope
is 3. From (0, —1) move up 4 units and right

3 units. Draw a dot. Draw a line containing the
points.

<
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Write an Equation Given Slope and One Point
Write an equation of a line that passes through (1, 5) with slope 2.
Step 1 The line has slope 2. To find the y-intercept, replace m with 2 and (x, y)
with (1, 5) in the slope-intercept form. Then, solve for b.
y=mx+b Slope-intercept form
5=2(1)+b  Replace m with 2, y with 5, and x with 1.
5=2+b Multiply.
5-2=2+b—2 Subtract 2 from each side.
3=b simplify.
Step 2 Write the slope-intercept form using m =2 and b = 3.
y=mx+b Slope-intercept form
y=2x+3 Replace m with 2 and b with 3.

© Therefore, the equation is y = 2x + 3.
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* Words  The linear equation

* Model

¥ =y = mlx — x,) is written
in point-slope form, where
(xy, yy) is a given point on

a nonvertical line and m is

the slope of the line.
* Symbols y -y, = m(x — x;)

LT
given point
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Write an Equation Given Slope and a Point

© Write the point-slope form of an equation for a v

line that passes through (=1, 5) with slope —3.

Ly -y =mE - x) Point-slope form (~1,5)

S y=5= 3= (D] Gy =15

L y-5=-3x+1) Simplify.

* Therefore, the equation is y — 5 = —3(x + 1). o
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Forms of Linear Equations

Form Equation Description
Slope-Intercept | y=mx +b m s the slope, and b is the y-intercept.
Point-Slope y—y, = mx—x,) m is the slope and (x,, y,) is a given point.
Standard Ax+By=C /A and B are not both zero. Usually A is

nonnegative and A, B, and C are integers
whose greatest common factor is 1.





image1.png
rise
run

slope =

_ change in y-coordinates

change in x-coordinates

SR
4-1 3

So, the slope of the line is %

ty

run:d—1=3

(,5)

rise: 5

r
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Write an Equation in Standard Form

| Writey + 5= 7%(): — 2) in standard form.

© In standard form, the variables are on the left side of the equation. A, B, and C are
* all integers.

y+5= 7%& ) Original equation

Ay +5)= 4(—%)(:( —2)  Multiply each side by 4 to eliminate the fraction.

4y +20=—5(x —2) Distributive Property
4y +20 = —5x + 10 Distributive Property
4y +20 — 20 = —5x + 10 — 20  Subtract 20 from each side.
4y = —5x — 10 Simplify.
4y + 5x = —5x — 10 + 5x  Add 5x to each side.
5x +4y = —10 Simplify.

The standard form of the equation is 5x + 4y = —10.
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Write an Equation in Slope- Intercept Form

 Write y—2= 7(x + 5) in slope-intercept form.
In slope-i mlercepl form, y is on the left side of the equation. The constant and x are
- on the right side.

y-2= %{x +5)  Original equation

y-2= %x + % Distributive Property

y-2+2=Tr+2+2 Add2toeachside
H _1..,9 4.4
y=t+2 2-2and %+

The slope-intercept form of the equation is y = 7x + 7.
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) Parallel Lines in a Coordinate Plane

* Words Two nonvertical lines are * Model
parallel if they have the
same slope. All vertical lines
are parallel.

same
slope
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(Z2LTTR® Parallel Line Through a Given Point
© Write the slope-intercept form of an equation for the line that passes through
(=1, —2) and is parallel to the graph of y = —3x — 2.

: The line parallel to y = —3x — 2 has the same slope, —3. Replace m with —3, and
© (xy, yy) with (=1, —2) in the point-slope form.

y =y, =mx —x)) Point-slope form
y—(=2)=-3[x — (—1)] Replace m with -3, y with -2, and x with —1.
y+2=-3x+1) simplify.
y+2=-3x-3 Distributive Property
y+2—-2=-3x—3—2 Subtract 2 from each side.

y=-3x-5 Write the equation in slope-intercept form.

| Therefore, the equation is y = —3x — 5.




image41.png
| Perpendicular Lines in a Coordinate Plane

* Words Two nonvertical lines are * Model
perpendicular if the product
of their slopes is —1. That is,
the slopes are opposite
reciprocals of each other.
Vertical lines and horizontal
lines are also perpendicular. m

|horizontal line; vertical line|
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Determine Whether Lines are Perpendicular

KITES The outline of a kite is shown on__ Y]
a coordinate plane. Determine whether AC is
perpendicular to BD. A5, 5) B, 9
N~ ,
Find the slope of each segment. )( ?7
Slope of AC: m = 5- D 0z __,J-ycw 1)
0| X|

Slope of BD: m = 4

The line segments are perpendicular because l(72) -
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Perpendicular Line Through a Given Point

* Write the slope-intercept form for an equation of the line that passes through
(=3, —2) and is perpendicular to the graph of x + 4y = 12.

| Step1 Find the slope of the given line.
x+4y=12 Original equation

x+4dy—x=12-x Subtract 1x from each side.

dy=—-1x+12 Simplify.

Yy _ —1x+12
1 1
y= —lx +3  simplify.

Divide each side by 4.

Step 2 The slope of the given line is ——. So the slope of the line perpendicular
to this line is the opposite mclpmcal of —, or4.
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Step 3 Use the point-slope form to find the equation.
Y-y =mx—x) Point-slope form
Y= (=2)=4x - (-3)] @, y)=(3-2)adm=4
y+2=4(x+3) Simplify.
y+2=4x+12 Distributive Property
y+2—-2=4x+12—2 Subtract 2 from each side.
y=4x+10 simplify.
H Therefore, the equation of the line is y = 4x + 10.
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Perpendicular Line Through a Given Point

. Write the slope-intercept form for an equation of a line perpendicular to the
* graph of y= 7%,( + 2 and passes through the x-intercept of that line.

. . N . PR 1
Step 1 Find the slope of the perpendicular line. The slope ofl the given line is —,
therefore a perpendicular line has slope 3 because —7 -3 = —1.

Step 2 Find the x-intercept of the given line.

y= —%x +2 Original equation

0= —%x +2 Replace y with 0.
-2=-L Subtract 2 from each side.

6=x Multply each side by —3.

The x-intercept is at (6, 0).

Step 3 Substitute the slope and the given point into the point-slope form of a
H linear equation. Then write the equation in slope-intercept form.

Yy —y; =m(x —x;) Point-slope form

y—0=3(x—6) Replacex with 6,y with 0, and m with 3.

3x — 18 istributive Property
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Exercises Write an equation of the line that satisfies each condition.

37. passes through (-3, 3) 38. passes through (0, 6)
with slope 1 with slope —2

39. passes through (1, 6) 40. passes through (4, —3)
with slope with slope —3

41. passes through (—4,2) 2. passes through (5, 0)
and (1, 12) and (4, 5)

43. passes through (8, ~1) 4. passes through (4, 6)

with slope 0 and has slope 0
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e Words  The slope of a line is the * Model
ratio of the rise to the run.

e Symbols The slope mof a
nonvertical line through
any two points, (x;, y;) and
(x5, y,), can be found
as follows.

Vo=V, <« changeiny

X =%« changeinx

m=
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Exercises Write the point-slope form of an equation for a line that passes

through each point with the given slope.
45. (4,6),m=5 46. (=1,4),m = 47. (5,-3),m :%
48 (1, ~Hm=—3 . (3, -2)m=3 50. (4, ~2),m =0

‘Write each equation in standard form.
5Ly-1=2x+1) 52 y+6=1x-9 5. y+4=150x—4)
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Exercises Write the slope-intercept form for an equation of the line parallel
to the graph of the given equation and passing through the given point.

54. y=3x-2,(4,6) 55. y=-2x+4,(6,—6) 56.y=—6x—1,(1,2)
57.y= 7x+2(04) 58. &x—y=7,(2-1) 59. 3x+ 9y =1,(3,0)

Write the slope-intercept form for an equation of the line perpendicular to the graph
of the given equation and passing through the given point.

60. y=4x+2,(1,3) 6l y=-2¢—-7,(0,-3) 62 y=04x+1,(2,-5
63. 2x =7y =1,(—4,0) 64. 8x —3y=7,(4,5 65. 5y =—x+1,(2,-5)





image49.png
39. Find the y-intercept.

y=mx+b
1
6=11)+b
6=1+b
1 1
6-3-3+b-3
S=b

Write the slope-intercept form.
y=mx+b

io,n
y=t g
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37. Find the y-intercept.

y=mx+b
3=1(-3) +b

Write the slope-intercept form.
y=mx+b

y=1x+6

y=x+6
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38. The point (0, 6) lies on the y-axis. The y-intercept is 6.
y=mx+b
y=-20+6
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40. Find the y-intercept.

y=mx+b
-3--2+p
2_ 1 il

-3+ 2=-Bip+ L
iy

Write the slope-intercept form.
y=mx+b
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41. Find the slope.

non
m:xﬂixl
_12-2
1-(-4)
m=2orz2
Find the y-intercept.
y=mx+b
12
12=2+b
12-2=2+b-2
10=b

Write the slope-intercept form.
y=mx+b
y=2r+10
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42. Find the slope.

Find the y-intercept.

y=mx+b
0=-5(5) +b
0=-25+b

0+25=-25+b+25
25=0

Write the slope-intercept form.
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43. Find the y-intercept.

y=mx+b
-1 0(8)+b

Write the slope-intercept form.

y=mx+b
0x + (~1)
y=-1
44. Find the y intercept.
y=mx+b
0(4) + b
6=b
Write the slope-intercept form.
y=mx+b
0x +6
y=6

Therefore, the equation is y = 6.
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51. y-l=2@+1)
y-l=20+2
y-l+l=20+2+1
2+ 3
y-2=2c+3-2«
—2x+y=3
(~1)(-2x +) = (-1)3
2x—y=-3
52. y+6=1x-9)

3(y + 6) = 33)ew - 9)
3y +18=x-9
3y+18-18=x—-9-18

—D(=27)
27
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Positive Slope Negative Slope Slope of 0 Undefined Slope
y

horizontal line

vertical line

line slopes down
from left to right

line slopes up
from left to right
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45.y —y =m@x—x) 46.y—y =mlx—x)
y=6=5(x—4) y—d=-2x - (-1]
y—4=-2+1)
47 y-y =mx—x) 48 y-—y =mE-x)
Y- =3-5  y-(H=-f=-1
y+3=32x-5) y+a=--2@-1
49. y-y =mx-x)
y= (-2 =3x 1)
y+2=30x-1)
50. y—y =mx—x)

y=(=2) =0(x—4)
y+2=0
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53. y+4=15c—4)

2y + 4) = 2(1.5)x — 4)
2y +8=3(x — 4)
2y +8=3x—12

2y+8-8=8c—12-8
2y = 8x — 20

—8x+ 2y = —20
(=1)(=38x + 2y) = (~1)(~20)
3x — 2y =20
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54. The line parallel to y = 3x — 2 has the same
slope, 3.

y =y = mk = x)

y—6=3x—-4)
y-6=3x—12
y-6+6=3x—12+6
y=8x—6

55. The line parallel to y = —2x + 4 has the same
slope, —2.
Y-y, =mx—x)
Y= (=6) =2~ 6)
y+6=—2c+12
y+6-6=-2c+12-6
y=-2x+6
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6. The line parallel to y = —6x — 1 has the same

slope, —6.
y-y =mx-x)
y—2=—6@—1)
y—2=—6x+6
y—2+2=—6x+6+2
y=—6x+8
Thelmepamnelmy— x + 2 has the same

slope, . The point (0, 4) les on the y-axis. The
y-intercept is 4.
y=mx+b

y=Zx+4
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58. Solve the equation for y.

4—y=1
dr—y—dx=T-4x
—y=—4x+ 7

EDEY) = EDE4+ )
y=dx—T

The line parallel to y = 4x — 7 has the same
slope, 4.

y =y = mk - x)
¥y (D) =4x-2)
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59. Solve the equation for y.

The line parallel to y = —3x + £ has the same
slope, —3.

¥y, =m—x)

y=0=—3x-3)

y=-p+1
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60. The slope of the given line is 4. So, the slope of
the line perpendicular to this line is the opposite

reciprocal of 4 or —}.

y*y,:rrlix*xl)

y-3=-ta-1)

_ L1
y—3-—h+1
_ L1

y—3+3=-x+;+3
1 13

=-@+T
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61. The slope of the given line is —2. So, the slope of
the line perpendicular to this line is the opposite
reciprocal of —2 or 3. The point (0,—3) lies on the
y-axis. The y-intercept is —3.

y=mx+b
Y=gt (B
y=3-3

62. The slope of the given line is 2 So, the slope of
the line perpendicular to this line is the opposite
reciprocal of 2 or —2.

y-y =mx-x)
y= (=5 = S -2
y+5=—2x+5
y+5-5=
y=
y=
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63. Find the slope of the given line.

22— Ty=1
20— Ty—2x=1-2x
—Ty=-2x+1
—Ty _ —2x+1

-7 -7

_2 _1

y=7-3

The slope of the line perpendicular to this line is
the opposite reciprocal of Z or —3.

yoy =mx—x)
y=0=—flx = (-9)]
y=—ta+4)

Y= k- 14
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64. Find the slope of the given line.

8x—3y="7

The slope of the line perpendicular to this line is
the opposite reciprocal of 5 or —2.

y-y =mx-x)
3
y=5=—5k—4)

3 3
y-b5=-—g+3

=343
y-5+5=-%+3+5
13

3
y=-gty
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Find the slope of the line that passes through each pair of points.
5. (L1, 64 6. (0,0), (5 4) 7.(=2,2),(-1,-2)
8. (7,-4),09, -1 9. (3,5),(-2,5) 10. (=1,3),(=1,0)
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65. Find the slope of the given line.

5y=—x+1
By _—x+1
5 5
1.1
y="5ts

The slope of the line perpendicular to this line is
B . 1

the opposite reciprocal of — or 5.

y-y =mx-x)
¥ = (=5) =56 -2

y+5=>5c—10
y+5-5=5x—10-5

y=5x—-15
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5. Let (1, 1) = (x;, y,) and (3, 4) = (x,, y,).

Yo ™ N
m = —
x, = %)
_4-1
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6. Let (0, 0) = (x,, y)) and (5, 4) = (x,, y,)-

o

R
_1-0
5-0

-4
8. Let (7,-4) = (. y,) and (9, —1) = (xy, 3,).





