Equations of Linear Relations Lesson #2:
Writing Equations Using y = mx + b

Review

We have learned that the graph of an equation in the form y=mx+b is a straight line
with slope m and y-intercept b.

Using the Form y=mx + b to Write the Equation of a Line

The form y=mx+b can be used to determine the equation of a line
when the following information is given:

« the slope of the line « the y-intercept of the line.

Write the equation of a line passing through the point (0,2) with slope ;

Each line on the grid passes through points with
integer coordinates. In each case, state the slope
and y-intercept of the line, and determine the

equation of the line.
ﬂ .?7 b:g\ \

1 Determine the equation of ﬂ;ﬂm
| a) The line parallelto y= %x+ 4, and with the same y-intercept as y = 6x-17. .
=5 X1 g
b) The line passing through @ and perpendlcular to the line
joining (2,-6) and (-5,0 9"(\ {, IY rpg r@G\ Pn Ca
(calulate slope ﬂ_:l
0--6 _(6\ o™ [T Jrew -—-x +9

= W e Y
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400  Equations of Linear Relations Lesson #2: Writing Equations Usingy = mx + b

The diagram shows the display from a graphing WINDOU

calculator screen. The intercepts are integers. Xmin=-3 [~

Determine the equation of the line shown. pmax=30 \
Ymin=-5 (/
e
Xres=1R s

Complete Assignment Questions #1 - #5

Horizontal and Vertical Lines

P gy e T o R ety A e Sy e n A e

a) State the slope and y-intercept of the

horizontal line L; shown on the grid. " A
74 m=0 Bl mas :
b) Use the form y=mx+ b to determine the < - |
equation of the horizontal line L, .

Y=0xt4 SiRREAR 2
Y=4 | C

¢) Predictthe equation of the horizontal line L, .
Use a graphing calculator to verify.

9 =@ 7 Yoy
d) Statg the slope and y-intercept of the vertical lr}ne L; shown on the grid.
b=  m=Unckehned!

e) Why can we not use the form y=mx+ b to determine the equation

of the vertical line L5?

f) Predict the equation of the vertical line L; .
Why can we not use a graphing calculator to verify?

Gn
[im

The equation y =k represents a horizontal line through (0, k).
The equation x =k represents a vertical line through (k, 0).
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Equations of Linear Relations Lesson #2: Writing Equations Using 'y ?@x +b 401

Determine the equation of the line through the point (-2, 8) and

a) parallel to the y-axis

X=-2

<’——-'-'_l

b) parallel to the x-axis

Complete Assignment Questions #6 - #15

y=& |

Assignment

1. Write the equation of each line
a) with slope 4 and y-intercept -6

0,0)

¢) passing through the origﬁn with
3 .
aslope of —% 9] 30

Vi g

e) with a y-intercept of -9 and

2
perpendicular to y = —3x+ 7

g) through the point (0,1) and
perpendicularto y=4x—2

i) with the same y-intercept as y =2x -3

and perpendicular to y = %x -2

>

b) with a y-intercept of 3 and a slope of —%

d) with y-intercept -5 and
parallel to y=x

f) with the same y-interceptas y=x+2

and parallel to y = %x -6

h) through the point (0,4) and

parallel to y = %x+ 24

j) with the same y-interceptas y=ax +b
and perpendicularto y=cx+d
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Equations of Linear Relations Lesson #2: Writing Equations Usingy =mx + b

2. Every line on the grid passes through points

with integer coordinates.

Determine the equation of each line.

YA

Un

3. Each diagram represents the image from the display of a graphing calculator and

the window setting used to graph a linear equation. The x- and y-intercepts of each graph

are integers.

In each case complete the table.

a) WINDOW

Amin=-3
Amax=12
Ascl=1
Ymin=-186
Ymax=5
Yscl=1
Ares=11

b) WINDOW

min=-6
AMax=6
Rscl=2
Ymin=-36
Ymax=16
Yscl=4
Hres=111

c) WINDOU

min=-6
AMax=6
®scl=1
Ymin=-108
Ymax=18
Yscl=3
¥res=10

el

/

x-intercept

y-intercept

slope

equation

x-intercept

y-intercept

slope

equation

x-intercept

y-intercept

slope

equation
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Equations of Linear Relations Lesson #2: Writing Equations Using y =mx + b 403

4. Determine the equation of the line which passes through the point (0, 16) and is parallel to -
the line which passes through (1,3) and (4,-6).

5. Determine the equation of the line which passes through the point (0,—1) and is
perpendicular to the line which passes through (7,-2) and ( 12,-3).

6. State the equations of the following lines
a) through the point (-5, 3) and parallel to the y-axis
b) through the point (-5, 3) and parallel to the x-axis
¢) through the point (1,-1) and parallel to the x-axis
d) through the point (a, b) and parallel to the y-axis

7. Consider the graph of the function with
equation y=2. YA
a) State the values of m and b.

(8]

b) Sketch the graph on the grid provided.

A £

c¢) State the x- and y-intercepts of the graph. >

d) Determine the domain and range of the
function. =3

¢) On the same grid draw the line with equation
y =2x — 4 without using a graphing calculator.

f) State the coordinates of the point of intersection of the two lines.

g) On the grid, draw the line with equation y =-5.
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404  Equations of Linear Relations Lesson #2: Writing Equations Usingy =mx + b

8. Consider the graph of the relation with
equation x = 4. . YA

a) Sketch the graph on the grid provided. ’ (/

[US)

b) State the x- and y-intercepts of the graph.

< - B
¢) Explain why the relation is not a function. -3 3
=3
\ 4
d) Explain why the| Y= | editor key cannot be used to graph x =—4.
e) Determine the domain and range of the relation with equation x = 4.
f) On the grid draw the line with equation x =2. Q/

9. Write the equation of each line
a) parallel to the x-axis through (3,-9) b) parallel to the y-axis through (3,-9)

¢) perpendicular to the x-axis through (1,4) d) perpendicular to the y-axis through (1, 4)
e) the x-axis f) the y-axis

WITRIEN10. A line is parallel to the y-axis and passes through the point (2,-7 ).
Choice

The equation of the line is
A. x=2

B. x=-7

C. y=2

D. y=-7

N\
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Equations of Linear Relations Lesson #2: Writing Equations Using y=mx+ b 405

A line is parallel to the x-axis and passes through the point (-6, 10).

The equation of the line is
A. x=10
B. x=-6
C. y=10
D. y=-6

The line through the origin, perpendicular to the line with equation y = %x, has equation

A. y= %x
B. y= %x
C. y= —%x
D. y= —%x

A, -7
B. -5
C. 5
D. 7

Consider the line which is perpendicular to the line y = %x +4 and has the same

y-intercept as y = 6x — 7. If the equation of this line is writtén in the form y=mx+ b,
then the exact value of m—b is.
(Record your answer in the numerical response box from left to right)

Two perpendicular lines intersect on the y-axis. One line has equation y =4x +6.
If the equation of the other line is y =mx + b, then the exact value of m+ b is .

(Record your answer in the numerical response box from left to right)
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406  Equations of Linear Relations Lesson #2: Writing Equations Usingy = mx +b

Answer Key
1. a) y=4x-6 b) y=—%—x+3 c) y=—%x d y=x-5 e) y=%x-—9
f) y=%x+2 g) y=—;1‘-x+l h) y=-11—0x+4 i) y=—%x-—3 ) y=—%x+b

2. Li: y=%x—8 lz:y=—%x+2 I y=x

3. a) b) c)
x-intercept 9 - x-intercept -4
x-intercept 2
y-intercept -6 - y-intercept =
. y-intercept 24
slope 24 slope 4
slope 12
2 3 3
equation Y= ;x -& equation Y =1x-24 equation Y= _: x-3
4. y=-3x+16 5. y=5x-1 6. a) x=-5 b) y=3 ¢) y=-1 d) x=a
7. a) m=0,b=2 8. a),f) see graph below
b), e), g) see graph below b) x-intercept = —4, no y-intercept
Y= dx-L xz=l
A 7 A A
Y 3
€ Y2
_ I i >
-5 ] v
_ﬁ l Y >i Xz
¢) no x-intercept, y-intercept = 2 ¢) When the input = —4, there are multiple
d) domainxe€ R, rangey=2 f) 3,2 values for the output. The graph of the

relation does not pass the vertical line test.

d) The equation x = —4 cannot be written in
the foormy=....
e) domainx=-4, rangey € R

9. a) y=-9 b) x=3 ¢) x=1 d y=4 e) y=0 f) x=0
10. A 11.C 12. D 13. A
14.| 4 15.| s . 7 5
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Equations of Linear Relations Lesson #3:
Writing Equations using\y - y; = m(X - X;

Review

In the last lesson we learned how to write the equation of a straight line using
slope y-intercept form, namely .y =mx+ b /Where m is the slope and b is the y-intercept.

There is another equally important method exists in writing the equation of straight lines.
The investigation below explores this method.

y
Investigation Point-Slope Form +3 = 2(x+ 1) f‘

NS

The graph of y +3 =2(x - 1) is shown on the grid.

a) Determine the slope of the graph

of y+3=2(x-1). ~ /
b) List the coordinates of point A on the line. 3 /4
¢) Compare your answers in a) and b) with the numbers

in the equation.

The graphof y—-1= —-§ (x +4) is shown on the grid.

(7]

d) Determine the slope of the graph

of y—1=—%(x+4). V{’\‘ T+ 5G9
a

e) List the coordinates of point B on the line.

Ve

f) Compare your answers in d) and e) with the numbers .
in the equation. A

(V%)

g) Consider the graph of the linear equation y —y; =m(x —x;). Based on your
observations in ¢) and f), state the slope of the line, and write the coordinates of one point
on the line.
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Equation of a Line Given the Slope of the Line and a Point on the Line

Consider the line with slope 2 passing through the YA
point A(1,—3). The line is shown on the grid. :

w

Our objective is to determine the equation of the
line. In other words, to find a relation between /
x and y which is satisfied by every point (x,y) on
the line. - —3 Y :

Let P(x,y) be any point on the line except A. A

Using the slope formula we have T A 1,13)

+2=2(x-1)

Cross multiply and solve f%gg etermine the equation of the line in the form y =mx + b.

-~

94@5 20@) Y-

Note that the coordinates of A also satisfy the equation, and therefore it is the equation of all
points on the line.

In the next section we will use the same procedure to develop a formula for the equation of
any line, given the slope of the line and the point on the line.

The Equation of the Line with slope m through the point (x1, y1)

Consider the line with slope m passing through the point with A
coordinates (x;,y;).

We will use the same procedure as above to show that the
equation of the line can be expressed in the form P(x,y)

y = =m(x=xp). S

-
Let P(x,y) be any point on the line distinct from A. /
Using the slope formula we have A(x1, %)

Yp—Ya y- v
Mpp= SO m= ’ :
Xp— X4 X -
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Point-Slope Equation of a Line — y — y; = m(x — xy)

{
* The point-slope form of the equation of a line is y -y, = m(x — x;)
- where m is the slope of the line, and (x;,y;) represents a point on the line.

¢ To determine the equation of a line in future math courses, the point-slope equation,
Y — ) =m(x — x,), is used more frequently than the slope-y-mtercept equation, y=mx+ b.

* The point-slope equation is used when we have the slope of a line and the coordinates
of any point on that line.

* It is customary to give the final equation in slope y-intercept form
or in the general form, Ax + By + C =0 (to be taught in the next lesson).

State the equation, in point-slope form, of the line through the given point

d with thy 1
and wi lgséwelgsope 91 X, lj {Y)
a) (6,5), «\0@6 b) (1,=1),—4 ¢) (-9,-8),
—5 = BDZX-—@) 9 ~(-))= mg 3 (d— —% = (X" -CD
Y Y+i=-4 (x-) u+?) o (x4 9)
| I each case the slope of a line and a point on the line are given. Determme the equation of
the line in slope y-intercept form mx+b _(_ 37
a) m=>5, point (-5,2) b) m=-7, point(-3,4) A~

~3=5(x= -5 y Y= 7(x13)

Y2=5(+5) Y4 4z =Jx -3

[Y=-Tx- |']
John and Nicki were solving the following quiz question:

“ Determine the equation, in slope y-intercept form, of a line with slope —2 passing

through the point (3,-5)”.
John could only remember the slope y-intercept form y = mx + b, but Nicki remembered the
point-slope form y — y; = m(x — x;). Complete their work which is started below.

John’s work Nicki’s work
y=mx+b Y= Yo =mlx—x)
Yy=-2x+b g 31——2(x Xq)
-5=-2(3)+b — (-5) =-A(x— 3)
5=-6tb 5+6— —QxHo
Yo th
= = IX+I
C @ 71Y= " Eﬂ QXJr
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410  Equations of Linear Relations Lesson #3: Writing Equations using y —y = m(x — x1)

ClassEx.#4 || The line on the grid passes through at least two
points with integer coordinates. Determine the A ,
_equation of the line in slope y-intercept form. Q/

| ("Q ;’3 /?_37’___

e«Ll ,

% %EQM(X’X 6‘93 n t
D /vy,
64—3‘ T‘F(X Ta &

v )

Wh

| In each case, state the slope of the line and write the coordinates of a pomt on the lme

a)yy:(—l-l——(x:@ \ 4 b) y_@l _(x_() 5'CP€ 3
slopers  (H, ! ( \)
¢) y=-3(x-6) 6\%2 d) y=-3x-6

(@ OW S\CPQ > <OJ ’6) C

Complete Ass1gnment Questions #1 - #9 \j \ ()(Qm

Assignment Y= g- -3(xtd) (-2, O}

1. State the equation, in point-slope form, of the line through the given point and

with the given slope.
a) (9’3)’ 4 b) (83_2)’ -3 C) (-5,7), 1
1 1
a 0.3, 3 o (1.0, 1 D 13 8

2. Write the following equations in slope y-intercept form y=mx+b.
a) y+1=8(x-2) b) y-3=-2(x-7) ¢) y—-9=-11(x+3)
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3. Find the equation, in slope y-intercept form, of the line through the given point and

with the given slope.
a) (2,4), 6 b) 2,-1), 2 c) 0,4), 2
d) (-6,2), -;— e) -7,-7), 1 f) 0,b), m

4. Find the equétion, in slope y-intercept form, of the line through the given point and

with the given slope. 3
1 1
a) 2,-5), 7 b) (4,2), —3 ¢) 0,-8), -7

S. The point-slope equation of a line is given. State the slope and the coordinates of the point
which were used to write the equation.

a) y-—9=—1§1-(x+3) b) y+3=%x c) y—8=-2(x-6)

d) y=3(x+12) e) y-9=—x f) y=%x
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6. Two lines have been drawn on the grid.

Each line passes through at least two points A

with integer coordinates.

an

Determine the equation of each line.

7 . The equation of the line passing through the point (4, 2) with slope -3 is
Choice

A, y=-3x-14
B. y=-3x-10
C. y+2=-3(x+4)
D. y-2=-3(x-4)

8. Which of the following linear equations is equivalentto y -3 = —% x+7?
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INERSEENY. The equation of the line with an x-intercept of —2 and slope 12 can be written in the form

Response

6. =>2x+3y-1=0 or y=—3x+

y—A=C(x—B). Thevalueof A+B+C is .

(Record your answer in the numerical response box from left to right)

Answer Key

1. a) y-3=4x-9) b) y+2=-3(x-8) ¢) y-7=1(x+5)
d) y-3=4x © y=3G+7) 0 y+i=3(x+3)

2, a) y=8x-17 b) y=-2x+17 €) y=-11x-24

3. a) y=6x-8 b) y=2x-5 ¢) y=-2x+4 d) y=%x+5 e) y=x f) y=mx+b

1 1 1 2 3
4. a =—x-— b =——x4+ — ¢ =—x-8
)y 2 5 )y 35* 3 )y i

5. a) m=-%,P(—3,9) b) m=—, P(0,-3)c) m=-2, P(6,8) @) m=3,

e) =—§, P@©0,9) f) m=—, P0,0)

2

wl»-UllNN —

h= 5x-2y-31=0 or y=%x—

7. D §. B 9. 1 0

P(-12,0)

31

2
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\
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Equatlons of Linear Relations Lesson #4:
The General Form Equation AX + By + C = 0

Review

In Lesson #2 and Lesson #3 of this unit we studied two forms of the equation
of a straight line. The form of these equations are

¢ the slope y-intercept form which can also be writen as \3) =YX ""’b
* the point-slope form which can also be written as Lj "\j =M (x 'XD

General Form of the Equation of a Line — Ax + By + C =0

The general form of the equation of a line is an equation where all the terms are collected
to the left side of the equation. The right side of the equation is zero.
It has the following characteristics:

* It is written as Ax+ By + C=0, where A, B, a.nd C are expressed as integers if
possible, and W

* It allows us to write equations for oblique lines, horizontal lines, and vertical lines.
* In some texts, the form Ax+ By + C =0 is referred to as standard form.
S

| Convert the following equations from slope y-intercept form, y = mx+ b,
to generalform Ax+By+C o wh A, B and C aremtegers X/Z
x+Z

¢) y= -

Pa=~x ’b 2Y 359’%)&3\ 3y Jé&;%;jf'a\’@

)
gx 2 —‘j—a 0= 9X~39+&J
x%zfa - H | y=0x 1 6O

41"S

Determine the equation, in general fonn of the line W1assmg throug
g =m0en)_

Y+ T%X‘Q =0
C)l‘)))r\’ {ff\ 3)(4—73%—\:
‘!3+‘7 X—9
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Determining the Slope and y-intercept from Ax+ By +C = 0

Given the equation of a line in general form, Ax + By + C =0, the slope and y-intercept can (
be found by converting the equation into slope y-intercept form, y=mx+b.

ClassEx.#3 || Determine the slope and y-intercept of the graph of the following lines.
a) 2x—5y+25=0 b) 6x+2y—-15=0

ICELE]

= =5 -5
=2
y=3x45 . 3 = D+
Complete Assignment Questions #1 - #4 /5

- ﬂ K EY)
The lineg 3x—4y+8=0 and 5x—ky-6=0 have the same y-intercept.
Determine the value of k.

0 ?ax'HjJr‘EPO 6, 5)(4{9%):‘0@ = ~ *S&%ﬂ\\‘;
-40 = —-5)("8 ‘K = '_@(":__ '\/—’
»#5 =~ =9 //KS\ K -k 2 C

= 3 X43 - SxF6 (=
g ﬂx@ 3 KX(ZZW\\% 2

ANY -
S Y.
| Which of the following lines is/are perpendicular to the line 4x —2y + 9=0?
| i) 6x+3y—-1=0 if) x+2y-12=0 iii) Sx+10y =0

ag:"X‘Ha
:'\ X+’b
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Equations of Linear Relations Lesson #4: The General Form Equation Ax + By + C=0 417

Use the following information to answer Class Ex. #6.

A student made the following statements about the line with equation 2y = 5x + 12.

Statement 1: The line has a slope of 5: FALSE A 10_s
Statement 2: The line is parallel to 10x—4y + 13 = OTRU[; g - 5:
Statement 3: The line passes through (-2,1). TR()E

Which of the above statement(s) is/are true? @ PO ] '6‘ e (YS_, SICPQ,
A. 1 and 2 only |Ox+Hy H5=

1 and 3 only —H3¢ —Ox -1
@2 and 3 only U= -}5% . *
. some other combination of statements 1, 2, and 3 (\

0N
0 Y=5XH% B Jy=5xt1a C@hng @ i,
S’SX +0 (=S 3 iS Hny -hue™

Q = 0t

2= v

Complete Assignment Questions #5 - #16

e .~ 3

Assignment

1. Convert the following equations' to general form (Ax + By + C =0)
.where A, B, and C are integers.

a) y—-4=7x-1) b) y=-2x+9 c) y=mx+b

|-
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2. Find the equation, in general form, of the line through the given point and
with the given slope.

a) 6,1), 3 b) (-9,-2), 2 9 0,03

3. Determine the slope and y-intercept of the graph of the following lines.
a) x+y-11=0 b) 3x-2y+30=0 c) 3x+6y-7=0

4. Determine the slope, y-intercept, and x-intercept of the graph of the following lines.
a) 2x+y-6=0 b) 5x-2y+20=0 ¢) 4x-5y-3=0
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Equations of Linear Relations Lesson #4: The General Form Equation Ax + By + C=0 419

S. Consider the lines x—2y+1=0 and 4x+ky -8 =0.

= a) Determine the value of k b) Determine the value of k
if the lines have the same slope. if the lines have the same y-intercept.

6. Consider the lines 3x —5y —15=0 and ax+2y-6=0.

a) Determine the value of a b) Determine the value of a
if the lines have the same slope. if the lines have the same x-intercept.

/ 1 ~ 1
7 - The equation of the line passing through the orgin with slope ) is

A, x+2y=0
B. x-2y=0
C. 2x+y=0
D. 2x-y=0
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8. Match each equation on the left with the correct characteristic of the graph of the equation
on the right. Each characteristic may be used once, more than once, or not at all.

uati
i) 6x-2y+5=0 - Al
ii) 2x-5y=0 B.
iii) x+3y+6=0 C.
iv) x-4y+10=0 D.
V) 2x-y-5=0 E.
G.

9.  The slope of the line with equation 6x+5y—1=0 is

-
B, -
c. S
. 1

10. Which line has a y-intercept of 1?

A. x+5y+1=0
B. x+3y+3=0
C. x-2y+2=0
D. 2y=3x+1
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Characteristic
Slope = —%

y-intercept =—

N

Passes through (-10,—4)

Slope =0

5
y-intercept = 2

(9]

Perpendicularto y = X 3

5
x-intercept = 2

&
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11.  The slope of a line perpendicular to the line x+3y+8=0 is

A.
B.

C.
D.

-8

W W= G -

12. Theline 2y +3x+6=0 intersects the y-axis at P.
The slope of the line joining P to Q(6,-2) is

A.

B.

C.

D.

|
Wi A= A= o\

13. The lines with equations ay=4x+9 and y=5x—7 are perpendicular.
The value of a is

A.

B.

| |
FSETIES

Bl

8

Use the following information to answer the next question.

Consider the following statements about all the
lines in the form kx +4y — 8 =0, where ke R.

Statement 1: The lines have the same slope.
Statement 2: The lines have the same y-intercept.
Statement 3: . The lines have the same x-intercept.

14. 'Which of the above statement(s) is/are true?

A.
B.
C.
D.
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15. Line L has equation 5x—3y+21=0. A is the point (-6,-3), Bis (3,-2),
and C is (=3,2). Which of these points lie on line L?

A. A only (

B. A and B only
C. A and C only
D. B and C only

NINYSERl16.  Given that the line joining the points (2,3) and (8,—¢), where g € W, is perpendicular
Response | to the line 3x -2y —5=0, then the value of g is .

(Record your answer in the numerical response box from left to right)

Answer Key
1. a) 7x-y-3=0 b) 2x+y-9=0 ¢) mx-y+b=0
d) 3x+4y-20=0 e) 3x+2y+1=0 f) 20x—12y-3=0
2.a) 3x-y-17=0 ~ b) 2x-5y+8=0 ¢) 4x-3y=0
7
3. a) slope=-1, y-int =11 b) slope=%,y—int=15 ¢) slope=-%, y—int =-6
4. a) slope=-2, y-int=6, x—int=3
b) slope=%, y-int = 10, x-int=-4
¢) slo —i —int—-3 xint--E
pe=3s Y 5’ 4
5. a) -8 b) 16 6. a) —é b) $
5 5
7. A
8. i) E ii) C iii) A iv) E v) G
9. A 10. C 11. D 12. B
13. D 14. C 15. C 16.| 1 L
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Equations of Linear Relations Lesson #5:
Further Practice with Linear Equations

( Writing Linear Equations V2 8W (}\’ Q(\C( thc @ .

Linear equations can be written in different forms: # l — b

Ax+By+C=0 — General form of a linear equation.
y=mx+b ~>  Slope y-intercept form of a linear equation.
y=n=mx-x;) -> Point-slope form of a linear equation.

The slope y-intercept form is used when we are given the slope of a line and the y-intercept.
The point-slope form is used when we are given the slope of a line and any point on the line.

In many cases, either the point or the slope of the line must be determined from the
information given before the equation can be used.

| Given P(3,-1) and Q(-2,-6), determine the equation, in general form, of a line passing
| through the two points. :

@ﬁnd S\Cpe —_-_é_\)::;_g—- = _g.—;l
@ ose pAnt [slpe form

C Y-y, =K—X )
f=1(x-2)

of 73+6: XT3 \

, L . . & X~ Nt
, Determine the equation, in general form, of a line through the point (5,0) and
perpendicular to the line with equation 3x — S5y + 17 =0.

ORearrorge grorel form Yo Y=mxtb
oY= 23X ]

S
@Slcqae % = ,%Perperﬁiwa@r
( @ PO\Y\’r/Slqaen%(m ﬂ—OZ :3-(><—53

Copyright © by Absolute Value Publications. This book is NOT L.
=S (x-5)
( >




424  Equations of Linear Relations Lesson #5: Further Practice with Linear Equations

| Find the equation, in general form, of the line perpendicular to the line 5x—7y—10=0

and with the same x-intercept as x — 2y - 12=0. Nk N
®F‘I(”G\'S|CPC DX~ j—lO-‘O XN fﬁ O

_S. o0 x=
J= x5 X=1

ferm

E5

Complete Assignment Questions #1 = #14- |--oooeooovinm e
Assignment
1. Find the equation, in general form, of the line through each pair of points.
a) (7,5) and (6,1) b) (3,-7) and (-5,9) ¢) (-3,4) and (11,25)

d) (10,-15) and (-2,-12) e) (4,-7) and (3,-7) f) (-5,-8) and (4,-10)
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Identify the lines in 1. which are
i) parallel ii) perpendicular

rite the equation of each line in general form'

a) with slope 2 and an x-intercept of ~6 b) with a y-intercept of 8 and a slope of 7
7 3

.¢) through the point (2,0) and d) through the point (3,-6) and
perpendicular to 3x -5y +19=0 parallel to Sx+3y+9=0

rite the equation of each line in general form
i) perpendicular to y=x and with the same x-intercept as y =2x + 10

b) parallel to 2x—3y+7 =0 and with the same y-intercept as 5x —3y—12=0
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rite the equation of each line in general form

a) perpendicularto 6x—2y+5=0 and with the same y-intercept as x—y+8=0

b) with the same x-intercept as 9x — 2y + 18 =0 and through the point (4,-5)

6. l\ine I contains the point A(7,9) and is parallel to a line which contains the :
ints B(—4,5) and C(8,-1). Determine the equation of line [ in the form y =mx+ b.

Cartesian plane is placed on the plan of a farm. The farmhouse is at the origin, and
ABCD represents a rectangular field of wheat. A farm road, with equation y =3x, runs
from the farmhouse along one side of the field.

a) If the point A has coordinates (2,4), determine y* y =3x
the equation of AD. C
» D

—»X

b) Determine the equation of AB.

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.
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A child with a fixed amount of money can buy 2 bags of chips and 5 cans of pop,
or 3 bags of chips and 2 cans of pop. A linear relationship exists between the number
of bags of chips, x, and the number of cans of pop, y, which can be bought.

p—

a) Write the coordinates of two points which lie on the graph of this linear relationship.

b) Determine the equation of the linear relationship.

\YIIRTIENY. The equation of the line through the point (7,—4) and perpendicular to the line with
| Choice equation 5x—4y+ 13 =0, can be written in the form

A, y+4=%(x—7)
B. y=—%(x+7)
4
« C. y+4=—§(x—7)

D. y+4=%(x—7)

10. A line passing through the point (0, 3) is perpendicular to the line x — 2y —5=0.

The equation of the line is
A, 2x+y-3=0
B. 2x+y+3=0
C. x-2y+6=0
D. 2x-y+3=0

11. Which of the following linear relations is not equivalent to the other three?

y—4=—-;:(x+6)

x+3y+2=0
the line passing through (0, 2) and (6, 0)

y=—%x+2

P ar »
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12. A line passing through the point (0, 3) is parallel to the line x —2y—5=0.
' The equation of the line is

A, 2x+y-3=0
. 2x+y+3=0
. x=-2y+6=0
. 2x-y+3=0

Tvaw

13. The image of y=2x+7 aftera counterclockwise rotation of 90° about the origin is

A. y=—%x+%
1 7
B. y=_—2-x—§
1 7
C. y——-2-x—§
D. y=-2x-17

where a and b are integers. The value of a+b is

14. The line through the points (—3,4) and (-1,-2) has equation y+ax+b=0,

(Record your answer in the numerical response box from left to right)

Answer Key
1. a) 4x-y-23=0 b) 2x+y+1=0¢) 3x-2y+17=0
d x+4y+50=0 e) y+7=0 f)2x+y+18=0

2. i) bandf ii) aandd
3.a) 2x-Ty+12=0 b) 21x-3y—-8=0 ¢) 5x+3y-10=0 d) 5x+3y+3=0
4. a) x+y+5=0 b) 2x-3y-12=0
1 5
§. a) x+3y-24=0 b) 5x+6y+10=0 6. y=—5x+27

1 14
a) y=3x-2or 3x-y-2=0 b) y=_—§x+—3— or x+3y-14=0

7.
8. a) (2,5)and (3,2) b) 3x+y-11=0
9. C 10. A 11. B 12. C 13. C 14. 8
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Equations of Linear Relations Lesson #6:
Graphing Linear Equations

Graphing Linear Equations Without Technology S\ . 39 -j 1 '

Linear equations can be written in different forms: X __X
2 01

Ax+By+C=0  — General form of a linear equation.
y=mx+b —  Slope y-intercept form of a linear equation.
y—-y=mx-x;) — Point-slope form of a linear equation.

The method used to graph a linear relation without technology depends on the form in which
the linear equation is written.

| Without altering the form in which the linear equation is written, explain the different
strategies used to graph (without technology) each of the following linear relations.
| Draw the graph of each linear relation on the grid provided.

a) y=2x+4 b) y-2=2(x+1) ¢) 2x—y+4=0

A

Ly
Q /, Qa yA Fay /Z
A\ ¥4 , J J r4
/
J 4 4 /
5 514 s 1/

SN

¥ y

P ploF ANt fexant g0,
T [ Cod | amle f
V52 S qVNY 5|C(Pe/ %(:' \O¥cey
+ohing next| D0t 0axf oﬂ:‘g&’qxfg
PO O Conteck inplye, Y =4
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Match each linear relation to its graph. /
| Graph A Graph B
| Equation1: . '~ ) L |
D SEe

Equation 2:

[ y=-2243)
o 5 ™ - ¥ (e ot
. ﬂ,&@@@ Equation 31: C ' '

y+1 =-§(x+4)

X2
6\(_@% {Equation 4: B . 1 v

2y~-x-6=0

Gn
gh

gn
(]

Graphing Linear Equations With Technology

o Explain the strategy used to graph (with technology) the linear relations.
y+8=-5(x-2) and 4x—-y+9=0

A
- >
* State an appropriate window to show x- and y-intercepts,
and draw the graph of both linear relations on the same grid.
e Determine the x and y-intercepts of 4x—y+9=0. $

Complete Assignment Questions #1 - #6

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement,
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Determining Linear Relationships from Tables of Data

Consider the following data points expressed in a table of values
x| 2 4 16|81} 10

y|l-1lof[1]2]3

a) Plot the data points on the grid to verify that A
there is a linear relationship.

Qh

b) Join the points together and determine the slope
of the line.

¢) Determine the equation of the linear
relationship in the form y =mx + b.

G

Complete Assignment Questions #7 - #10

Assignment

1. Without using technology or without altering the form in
which the linear equation is written, explain how to
graph y=-3x-6 on a grid.
Draw the graph on the grid provided.

Un
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2. Without using technology or without altering the form in
which the linear equation is written, explain how to graph
2x —5y+20=0 on a grid.

Draw the graph on the grid provided.

n

3. Without using technology or without altering the form in
which the linear equation is written, explain how to graph

y+4=%(x—2) on a grid.

Draw the graph on the grid provided.

4. Without altering the form in which the linear equation is written, draw the graph (without
technology) of each of the following linear relations on the grid provided.

a) y=—%x+3 b) y—5= -2(x+6) ¢) x—4y-8=0
A
n TS HE .
-4 - <} = 1 =
5 s
4
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5. Match each linear relation to its graph.

( Equation 1:
y—6=—4(x+1)

Equation 2:
x—4y-8=0

Equation 3:
4x—y—-2=0

Equation 4:

1
y=—zx+2

¢

Graph A Graph B
S :
L4
i \
In -3 \\L 3 -
\
A
#I \
i
Graph C Graph D
5 5
_ o o
o)
™
v

6. a) Explain the strategy used to graph (with technology) the linear relations
x+5y+10=0 and y-3= %—(x+6).

b) State an appropriate window to show x- and y-intercepts,
and draw the graph of both linear relations on the grid.

¢) Determine the x- and y-intercepts of each graph.
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7. Consider the following data points expressed in a table of values
a) b)

xl-1lol1}2]3 sl 3lolslel OzJo[1[2]3]34

y|31-1|1}3]5 y|1 6f{514]3]2 yl 1] 4]9]116}]25

In each case, determine the equation of the linear relationship if it exists.

8. The following data is taken from a continuous linear relationship involving
two quantities x and y.

x|l 321415 ]|5 | 68| 77| 8 | 95
y| 0 5 {10152 25 ]3] 35

a) Plot the data on the grid and obtain, in general form, the equation of the linear relation
which is represented by the data.

y
0 K
b) Rewrite the equation of the linear relation
i) intermsof x (ie. y=..) ii) intermsof y (ie. x=..)

c¢) The formulas in b) are well known in the scientific field. Can you suggest what
scientific variables are represented by x and y?
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Use the following information to answer the questions #9 and #10.

The following data is taken from a continous linear
relationship involving two quantities, x and y.

x|-10| 5] 5]10] 20

y|4|3[-1]0]2

VEITENY. When the data is graphed on a grid, the slope of the line is

Choice

N
Response

A. 5
Bo "5
1
C. 3
1
Do —'g

Ihessul10. The equation of the linear relationship can be written in the form Ax — Sy + C=0. The

valueof A—C is .
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Answer Key
1. 2. 3.
‘, 17 \ A A
\L 5 5 5
\ ;
4 e . =, ~4
5
Y Y Ml 4
Plot the y-intercept (0,-6). Since Plot the x-intercept (10, 0) and the Plot the point (2,-4). Since the
the slope, -3, equals rise over run, y-intercept (0,4). Draw a line slope equals 1/2, move 1 up and 2
move 3 up and 1 1eft and plot through these two points. right and plot another point.

another point. Repeat for two more

Repeat for two more points and

points and draw a line through the draw a line through the points.
points.
4. a) b) c)
/. -..* A
5 5 5
~
—
2y
dl - = - g} = L
-
g
o

5. 1B, 2C, 3A, 4D.

6. a) Solve each equation for y. Then input Y; and Y into the equation editor of the graphing calculator.

Press Graph.

b) x:[-20,10,5] y:[-6, 10, 2], answers may vary.
¢) Forx+ 5y +10 =0, x-int = -10, y-int = -2, and for y - 3= %(x + 6), x-int = -15, and y-int = 5.

1
7. a) y=2x-1 b) y=—§x+4

8. a) 5x—-9y-160=0

yi

40
,’
|
20 -
o,
(
0 20 40 60 80
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¢) not linear

b) i) y=§x—l—go, or y=§(x—32)

9
i) x==y+32
) Sy

¢) x is temperature in °F, and y is temperature in °C.

9. C 10.| 1 1




