Equations of Linear Relations Lesson #1:
The Equation of a Line in
Slope y-intercept Form — Yy =mx + b

Overview of Unit

In this unit we express the equation of a linear relation in three different forms:
slope y-intercept form, point-slope form, and general form. We relate linear relations
expressed in these forms to their graphs.

We also determine the linear relation given: a graph, a table of data points, a point and
the slope, two points, a point and the equation of a parallel or perpendicular line.

Investigating the Graphs of Linear and Non-Linear Relations

a) The equations of the graphs of some relations are given. In each case, use a graphing
calculator to sketch the graph of the relation and make a rough sketch of the graph on
the grid provided. Do not list any x- or y-intercepts.

y=3x+1 y=-2x+3 y= x> +1 y=x2-3
1 1
=3 y=7%-2 y=4x y=2"

b) List the equations of the graphs as linear or non-linear.
[ &
LINEAR: 4= xal , qEoarsd 0 Y
. 2
NON-LINEAR: 32,%‘3#‘ y 4ExTe3, a _}}? y Y2

¢) Compare the lists. Write a rule from the equation which can be used to determine
whether the graph is a straight line or not.

1§ dhe expononts of the dorm in x and the lemia gy ave both eaval
) one, then the 3“[)\'\ s a s-lvq;:)h\r line . 3

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.




390  Equations of Linear Relations Lesson #1: The Equation of a Line in Slope y-intercept Form ...

Linear Equation

A linear equation is an equation of the form y=mx+ b, where m,b € R.
The graph of a linear equation is a straight line.

Investigating m and b in the equation y=mx+b

y
Part One 3
2
; : ; .3 y=opx=l
Jenine used a graphing calculator to sketch the graph ! > 2 li'
of the linear equation y=zx 1. 48
Her sketch is shown on the grid. 7 o b
a) Use the sketch and points A and B to find the 1 ,15 R
2 :
slope and y-intercept of the graph of y= 3%~ 1. jV =3 N
o
4 .
Slope = £¥5¢ | 3“‘" :& J ¢ *jﬂi .
Yun l Y -

b) Compare the values found in a) with the coefficient of x and the constant term in the

equation y= X 1.

“The Slo(-c is the Loc“’dm-\- of «. (Same)
The \j—mhrceﬁ is e coashant term, (SAME)

¢) Jenine sketched the graphs of two more linear | | YA
equations. Use the grid to determine the slope N T
and y-intercept of each graph. ; Fre ¥ y=Px+1
eguétion slope y-intercept IR L
y=lox+1 g . /«W“-Lg‘f
o1 4 . LN = &
y——2x—: i - _ e il 3
. 3’ ) . Ay -iak,
. — | 1 \ » e
d) Make a conjecture about the slope and : AR o 13
y-intercept of the graph of the linear equation T R
y=mx+b. o ﬁ \ 1
, R A -
g\o{e. =
\3—.(“" = \O
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Equations of Linear Relations Lesson #1: The Equation of a Line in Slope y-intercept Form ... 391

Part Two

Hashib used a graphing calculator to graph the linear equation 2y =5x+ 8.
The graph is shown on the grid.

,,,,,, &)
! %w ik
2y =5k +H8 ! =
A |

1 B

/-
Vil v

a) Use the sketch to determine the slope and y-intercept of the graph of 2y =5x+ 3.
S\oQa znz D \s-h\\-uuﬁ:L: ay
FY

) and
the y-intercept isnot 8 (the constant term). ((Ej
1

A

The Coeq{cim-\' ol is 2. o
‘3 & 2
. o Y= 2wy
The co\yo{kon needs b0 be in e Locon 3=§_ Y Y
%

b) Explain why, in this case, the slope is not 5 (the coefficient of x) and___—v" ¢
0

Slope y-intercept Form of the Equation of a Line — y=mx + b

The graph of an equation in the form y=mx+b (or afunction in the form fix)=mx+b)
is a straight line with slope m and y-intercept b.

The equation y =mx +b is known as the slope y-intercept form of the equation of a line.

The graph of an equation in this form can be drawn without making a table of values.

ClassEx.#1 | Determine the slope and y-intercept of the graph of each linear equation listed below:

a) y=3x+2 b) y-—-7——§—x ¢) 6y=8x+1
Clege 3 S‘Luge'.’% Slogc'-%

N t L = !

(jf\’c ﬂin-\- 1 jh\& +
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392  Equations of Linear Relations Lesson #1: The Equation of a Line in Slope y-intercept Form ...

Graphing an Equation of the Form y = mx +b

In this section, we will look at two ways of sketching the graph of a linear equation
without using a graphing calculator or a table of values.

ClassEx.#2 || Consider the equation y =2x —35. 6
a) State the slope and y-intercept.
o | ;
S\ope. ;9 °° o™ - 5
ofe : 1 gT % ‘jit\\';'-s
» = %{M -
b) Mark the y-intercept on the grid. .;
‘ x
. rise 15 =] ] 1
¢) Use the y-intercept and the formula slope = - ;
to mark three other points on the grid. ; -
Join the points together, and extend the line. 7
d) Verify the graph using a graphing calculator. 4
-toW
Class Ex. #3 | . . 2 1nY,
Consider the equation y = 3 6. A )
a) State the y-intercept. -
Sm ,\,_ z =4
b) Determine the x-intercept algebraically. y
xink: Lek y =0 Uﬂ:’_éx-(, ) § ‘ :
[ 2 o 0® =5 /
3 X
X( ‘\t < q ! L
¢) Mark the x- and y-intercepts on the grid. j B

Join the points together, and extend the line.

d) Verify the graph and the intercepts using a
graphing calculator.

Complete Assignment Questions #1 - #14
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ASSIQHMEIM

Each equatlon represents a relation.

|

a) y=6x+1 b) y=x? ¢) y=3x*+5 d) y= —x -8
2
e) y=1-x' f) y=1-3 g) y=dx' h) y=4
Without sketching the graph of the relation, list the letters a) through h) as
linear or non-linear
LINEAR: o , d, e,q < xvandk hos an epocentod L,
ey zai‘j neonlad (s of &@%@fe@g"i .
NON-LINEAR: |, £ | :
y&r b PR
2. State the slope and y-intercept of the graph of each linear equation. 297 2t 2R
a) y=Tx-12 b)y=§x+3 c) y:6——8x d) 4y =6x+8" e) y=ax+b
% ¥
S‘(oqc : 7 Shye; t(- shege : —~_‘L Slogc‘-g- S(c{ e A
Jink 72 Yink - 3 int Lo .
3. Write the equation of e‘ach line with thegglven slope and y- 11:11‘3?cept. j"‘*‘ b
1
a) slope =4 b) slope = 3 ¢) slope =-3 d) slope=m
. . 1 . .
y-intercept = -9 y-intercept = - y-intercept =0 y-intercept = b
y = Hx-9 grloed §=-3x Y= mrab
4. For each line, state the slope and the y-intercept. Graph the equation without using a
graphing calculator. gﬁ\
1 4 Dr4%
a) y=Zx+2 b) y=—k -1 c) y=-3%°0 d) y=5 g ﬁ
= Sloe=1 M = <loge = —1| m= Slpe = -4 M- Sloje = D
ge=d d te = -4 &
VRN b Yk = bsYak = 0 b:due =5
oV . ; 16— ;
| =k }
- T wiak 5 -
. R TR .
B 1 (R W o NI i
St <5
1T TR ’ -
Ytes
i ,_1 H ; _1 i
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fecati:
Onty twopaske 5. Foreach line, state the y-intercept. Determine the x-intercept algebraically, and graph the
! equation without using a graphing calculator.
used +o 6mgh 6 |
\iacor equakion, @) Y=2X+6 b)) y=—& -4 ¢) y=Zx=6  d) y=—5x+I
by e ginds - Gmtzb k7 Yk -t Yok =
g, boe we t " — —
" - ink: Lebys
Check your ’f_‘;,\g (;%?;il, ink :g i " Wink; Lebysd Kiat: Lebyeo
Wwevie ! ada > o) Wby b O E-S S
B} ‘ %ug ‘-* 2
: "h2e X=-4 1 L
Coue owt two gointy Yooy Ls by sz
= - X; . ]
Orig, %xwmd,\ﬂa « ,.—%t - 4 4y by x=2
inbeccepts! dnt = -3 Kok s X o Ning =2
; 1o — — 2 ; 16U =
ﬁ»«‘;}‘%ﬁd* |
| X& m [~ 1 g
=, f L J L=
W‘/ X Py % X
.1) =, 3 1 _ﬁs 3 + T
/ <
4L T
: ; L}, - ot
. — | Bl 7
0¥ —— » —t6¥

6. Explain why the linear equation y = 5x can be graphed using the method in question 4
but not by the method in question 5.

The method in Gestion | needs a geint ord ac lxe - We Wave ointl0,0) oel slope 5.
“The methed inAvections neede o Qoiade Yo le yoined | Stnce e x- and §-infeccepts
oave Yedame (oin‘k he \ine ettt he drawn l.uins W, x _a“d‘5~ uﬂerccp‘l" .
7. Consider the graph of the function with i . “
equation |y =b.+0 | n YA - 3
a) State the values of m and b. R\; |
M S(oﬂe = b ‘&u\{““'?\- =0 |
b) Determine the x- and y-intercepts.
Xiak 70 Yiat =0 < ] 3
¢) Sketch the graph on the grid provided i
without using a graphing calculator.

K

Qo

V=

d) Determine the domain and range of the
function.

biflxedd i ylyee3 v X

e) Use a graphing calculator to graph the line
y =-x, and sketch the graph on the grid.
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8. Use a graphing calculator to sketch the graph of each of the following linear equations.

Complete the table giving the x-intercept to the nearest hundredth.
31 5
i) y=7x-8 ii)y=—~é~x—25 iii) y=75——§x

N e G it
[ JTRACHITZ) Lebtbound(E] Light Bound ) [ENTEL]
E\ slope 7 ijé'ge -31] a slope -5/ 2,
x-intercept] {. Y 7 x-intercept| = 1.&1 x-intercept| 4§
y-intercept] —§ y-intercept| — 215 y-intercept 15
snte on Lottect $ide ol x <atescepd [Evme | la each case .
Graphing Window Graphing Window Graphing Window
which includes which includes which includes
both intercepts: both intercepts: both intercepts:
W IHDOW W INDICW WINDO
AMmin=s -y xmin= ~4 Bmin= -V
Bmax= 4 amax= 4§ Hmax= 6o
Recl= 1 ascl=1 Hacl= 1o
Ymin= -ve Ymin= -4o Ymin= -1o
Ymax= S Ymax= to Ymax= is0
Yscl= Yscl= ie Yscl= to
nres=18 Xres=108 Xres=10

. Which of the following does not represent the equation of a straight line?

A. y=3x'

y=11-3x N~

y xf ,/g;’%@ can witke @gf,\L\)

= % \
A ST

B
C
@ All of the above represent the equation of a straight line.
W
B\ e o F é«eﬂfea 1.

. 1
10. Which of the following statements is false for the line y = —5 Xt 1? Slch S N R
i a \
The graph of the line falls from left to right. v Sloge is¢&-) Vi

A.

Prbl B. The x-interceptis 2. v/

o

(& e ) * ) C. The graph passes through the point (8,-3). v Xiak 0= -l ge)
D. i

&

—

Ve The 4 %i“‘%? > The line is perpendicular to the line y=-2x+4. = ‘

4o =1 et f Checl Qp'.:\ﬁ—(?.-g): Leb % = § Tx =)

[ v 7 LA [ 73] o
}M’ 2 Mi/”' Copyright © by Absolute Value Publications. *This book is NOT covered by the Cancopy agreement.
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396  Equations of Linear Relations Lesson #1: The Equation of a Line in Slope y-intercept Form ...

« 1
11. Which of the following statements is true for the line 2y = 7t 6?

“\.L s g g MWW’W”WW‘S
A. The x-intercept is 24.% = Prdolemt nobin dame Ao orm . Musd /
B. The y-interceptis 6.x  ©° % 3 T tsalebe v j A
1 =5
C. Theslopeis 5.% — \7 Iz gxe3
8 ‘3;‘ ,,,x
D. The graph passes through the poitit=(—4, 5). % %””’/\}
ERL k)
Lk xoop Y AL yr-1te 2.5 3’@*‘?* Yiak.
12. Thelines y=ax, y=bx, and y=cx are shown. =2 YA y=bx
Which of the following statements is true? y=ax
m;m@
A. a<b<c € small pusibve 7
a<c<b v ) y=ox
C. c<a<b L \qve)c (ﬁu‘hvt / - BX
. Fallc
D. c¢<b<a a wﬁm’«u . \nﬁ

Use the following information to answer questions 13 and 14.

Consider the line with equation y = 3x + 5. The line intersects the x-axis
at P and the y-axis at Q. Triangle gPOQi is formed where O is the origin.

St

‘S{%@e R 3 AL ® £ g
i 13. The area of 4 POQ, in square units, to thejnearest tenth, is
Response

(Record your answer in the numerical response box from left to right) B .12
xidt" &’“t"%’%’g Now : We Yowe two (o'-t\'k Need
= ©) = 3xas 4 Q\o’c avd 3»{:,?11 He \inear
1% "ﬁm'\iu\ botn ‘ﬂ\ek-elxé\j-
=5
$ l\‘\‘f‘((?“"
x=-5

ITI—T;] Jren s huns L RMs) 25 aal
t\'-‘3

14. To the nearest tenth, the perimeter of APOQ is _____

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

Cﬂﬂ-\‘- We }ln.ﬂ“ '\‘PCA '\> &L,““M'-‘\e \\"nc \'C ﬂ\ od Hie ‘«\Ro\em.sc

Sinee we a\(eaA.&‘M«% base and e \nagﬁ\- basef on Hae

‘%g“ﬂ ok PQ - :l (%3" x5t * 5. 270 Pevmacker = 3?5’1’ 5.27 ..

=1\-431. ..
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- Answer Key
1. LINEAR a),d),e),g). NON-LINEAR b), ¢), f), h).
2. a) slope=7,y-int=-2 b) slope = %, y-int = 3
. 3.

¢) slope = —%, y-int =6 d) slope = 5 y-int =2 e) slope =a,y-int=5b
3.a) y=4x-9 b) y=tx+s ¢ y=-3x d) y=mx+b
4. a) slope= %, y-int = 2 b) slope =-1, y-int=-1

¢) slope=—3, y-int=0 d) slope=0, y-int=5

5. a) y-int=6,x-int=-3 b) y-int= 4, x-int = —4 ¢) y-int = -6, x-int =7 d) y-int=1,x-int=2

6. The method in #4 needs a point and a slope. We have point (0,0) and slope = 5. The method in #5 needs
two points to be joined. Since the x- and y-intercepts are the same point, the line cannot be drawn.

7.a) m=1,b=0 b) x-int=0andy-int=0. d) D=xeR R=yeR
8.
31 5
i) y=7x-8 ii)y=—7x—25 iii) y= 75—-—3-x
3 Y 4
x X *
slope 7 slope “% slope - 5/3
x-intercept] |, § Ls x-intercept] = {. & § x-intercept ['_5
y-intercept] == % -intercept] ~= 3 & -intercept| 7§
Graphing Window Graphing Window Graphing Window
which includes which includes which includes
both intercepts: both intercepts: both intercepts:
WINDOW W INDOW WINDOW
¥min= -4 Xmin= —& Bmin= =
Rmax= Kmax= Ll,- #max= b0
gscl= 1§ ¥scl= ®scl= 10
Ymin= =10 Ymin=-L0 Ymin= =26
Ymax= i Ymax= 10 Ymax= 100
Yscl= Yscl= 1o Yscl= 10
Xres=18 Rres=18 Xres=18
9. D 10. D 11. C i2. B
13.) 4 . 2 14. 1 1 . 9
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Equaﬁans 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 isa 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:
e the slope of the line

e the y-intercept of the line.

“Yink -
¢
Class Ex. #1 . . . . . (\ \z .
a Write the equation of a line passing through the pointi (0, 22/W1th slope X
M sloe = _5; o
d Y 3. 42
h = ‘5((\‘: s ?— z
ClassEx.#2 | Each line on the grid passes through points with
integer coordinates. In each case, state the slope l A
and y—intercept of the line, and determine the I\
equation of the line. N\ :
& =
N\
line 1.08) " line 2(&,) A
Slope = A \\ >
A e Wg = 3 M"-'((O‘C IS '%: \\ ///’W—t
N
URT PURE By !
Jink * "4 b =iag 7 2 R = ?:F — Y
| 3 1 \‘
3~§x-‘\ 3"Ix+2. \ & e

Determine the equation of the following lines.

b) The line passing through
joining (2,—6) and (=5,0)™

&—

?evycn&oulmsk?e % :’E

ez‘m‘\\'oa

Yiad =71

and perpendicular to the line

1
a) The line parallel to y= 3x +4, and with the same y-intercept as y =6x—7.

equation ‘3* -1

Ty 49
4 Lx-&
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400  Equations of Linear Relations Lesson #2: Writing Equations Usingy = mx + b

ClassEx.#4 || The diagram shows the display from a graphing WINDOW
calculator screen. The intercepts are integers. amin=-5
Determine the equation of the line shown. prax=30
A Ymin= -5
. Ymax=28 , 2
me Slope=vise . _yw .y Yoo l=7 P,
YuR - Hres=18 S to 15 %25
20 Io

eﬂ\uk'\\.ﬁ%\: ‘j:"_;lx.‘.\l*
b 3 3‘.“’\‘: \‘1' 9

Complete Assignment Questions #1 - #5

Horizontal and Vertical Lines

a) State the slope and y-intercept of the | s o o o H e e
horizontal line L; shown on the grid. | ‘ - Z :

Naope =0 Uink = % - L

b) Use the form y=mx+ b to determine the < — el ST
equation of the horizontal line L; . L o

[
Pt

Y.t -

¢) Predict the equation of the horizontal line L, .  — —— ;
Use a graphing calculator to verify. = = B

Ny

.
=

5:‘L ’;_

d) State the slope and y-intercept of the vertical line Ly shown on the grid.

Sloge is usdefined o y-intercept
e) Why can we not use the form y=mx + b to determine the equation
of the vertical line 1.5?

We do et Yare o value -Qw m.

f) Predict the equation of the vertical line L5 .
Why can we not use a graphing calculator to verify?

Y= -3 “The son 08 Hae \'me-\g‘o: gv: hed needs to be
ﬂt‘ﬂh\'ﬂ\c foctn \j:Mx.;L. 1

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

ClassEx.#5 || Determine the equation of the line through the point (-2, 8) and
a) parallel to the y-axis b) parallel to the x-axis

3:3

Y=l

Complete Assignment Questions #6 - #15

Assignment

1. Write the equation of each line

4
a) with slope 4 and y-intercept —0 b) with a y-intercept of 3 and a slope of 3
3=L"V~-‘a 3:"§x+%
¢) passing through the origin with d) with y-intercept =5 and
3
a slope of =5 it 20 parallel to y =lx,,- g%“‘@@@ =
. -3 i -
h) g ® ‘j % -5
¢) with a y-intercept of -9 and f) with the same y-intercept as y =x+2
2 1
perpendicular to y=—%x+7 and parallelto y=—-x—6
3 4 .
bedit: 2
My = ﬂ@g@ 3
= M slpe = L
e =5
= )
) - = =% +2-
3 53X 9 9 Y
g) through the point (0, 1) and h) through the point (0,4) and
1
perpendicular to y =4x -2 parallel to y= o+ 24
fn = QQ‘!{IA{%“V Q‘D = -—L B m% X e 4 -
4 {e g da le %%@?m o Qi ok 74
\ﬂ - ‘jin{-, =\
§= -1 ¥4l e dx ey
i) with the same y-intercept as y =2x —3 j) with the same y-intercept as y = ax + b
7
and perpendicular to y = 3 2 and perpendicular to y=cx+d
Yiak * 7> my ® '% Yine =Y mﬁ_ﬁ;«%
x =
y-: -3 ¥ -3 j C e
e
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2. Every line on the grid passes through points

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

with integer coordinates.
Determine the equation of each line.

Linet (1;)

\h‘"]‘(&t) s

Lines (d,):

’Slo\zf_ ] %‘

Yiak = -8

?kfe e

jine : )

3.

P-4

S‘A?e :

Yink = @

-2
%

\

34

-1
2

y=

»=3

LD 7)£YA
Y l,z,\ - I

| i R
e

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) W

WINDOL
b)x.

) WINDOU

INDOW
AMin=-3
AMax=12

q
T

Hscl=1
Ymin=-18
¥max=9
¥scl=1
Ares=18

if{/

min=-6
RMax=6

Hecl=2
Ymin=-36
Ymax=16
Yecl=4
Ares=18

Amin=-6
Amax=6
nscl=1

rise

Ymin=-1@
Ymax=1@
Yscl=3
®res=18

s

]

%

x-intercept 1
y-intercept -
slope L/q = 23
equation 3 ,% x-b
x-intercept 2
y-intercept -4
slope 4
- =\1
equation Y= -2
x-intercept -y
T ~
y-intercept x&’ -3
slope L2 ROWCe hew
P g relakes b ad
equation 3 = —3[,*,( -2

Wois
MVQMQ
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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 @23} and is parallel to
the line which passes through (1,3) and (4, -6). A
e 3&% $iate Koo

m:"”@@mg _— . =3 -
l ¥ -1

guo.\\e\ Soge ="3 !

Yiak =k o~
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)7/

Viak {':l]

)

\jz ~% o @lb.

3@@; CUME R a D .

M tmg ad ts?j‘) - i
W - B
1 L j‘ Sx-\
PMP&A&W‘M G\QF, :@

6. State the equations of the following lines

a) through the point (-5,3) and parallel to the y-axis X * -5

b) through the point (-5, 3) and parallel to the x-axis y = 3
= shope = &
¢) through the point (1, ;1) and parallel to the X-axis - =1

d) through the point (a,b) and parallel to the y-axis
= Sloge b undafire d

7. Consider the graph of the function with S ey Yezdw-g
equation y=2. ' L A 14
a) State the values of m and b. i
fns [e} k FY o) . ’ o]
b) Sketch the graph on the grid provided. . { ’”;'ﬁ%‘f
¢) State the x- and y-intercepts of the graph. - — | 1 g
Wo X-inderceqks  Y-infeccept= 2 -
d) Determine the domain and range of the ] ‘ 1
function. r B}
vgeleedd e 39|yect “ Uy g

e) 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.

(3,2)
g) On the grid, draw the line with equation y=-35.
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8. Consider the graph of the relation with Ry ¥=2, .
equation x = 4. | YA T

a) Sketch the graph on the grid provided.

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

%-whercept = -t} ho Y -\M-ur_.ag-l's
¢) Explain why the relation is not a function. ] 1

When the japudt » -t theve ave muth tlc
values for the owdput- The 3\@{\\ of Yhe
velahion does not pass the Vericde line Ves +. e

SN Y

b

d) Explain why the | Y= |[editor key cannot be used to graph x = —4.

\“’\e, .Cc‘\)q_‘\,'on X= ““" m'h‘“""be W‘\‘“ﬂ\ in _\-‘49%‘(“ |‘-‘ ...

e) Determine the domain and range of the relation with equation x=—4.

(\oMo\in ¥ o=~ \ranle. \5 &2,
f) On the grid draw the line with equation x =2.

9. Write the equation of each line
M=o, sincedkic g Worigeatal tine,
a) parallel to the x-axis through (3,-9) b) parallel to the y-axis through (3,-9)
Maund o fped
= -9 x=3 fince i&-{%{l‘\vigkmf
i ’ line,
¢) perpendicular to the x-axis through (1,4) d) perpendicular to the y-axis through (1,4)

[ unéc,%mé, M

“ﬂ:x;‘;f v=i 3 Mzp, Sinte ik a
qh:;. e) thex-axis —ym =0 sincilsa ‘ f) the y-axis heflbm%m% line
‘j ‘o ngm%i fenve , L, -0
" ualeSiel siace ik

The equation of the line is Y\ » sz unde Hped

x=2 Xz

IYMGRIER10. A line is parallel to the y-axis and passes through the point (2,-7). skl e
Choice = '

B. x=-7
C. y=2
D. y=-7
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11. A line is parallel to the x-axis and passes through the point (-6, 10).

The equation of the line is {_ =
¥ %M%M%;@%; MO

A. x=10

B. x=-6 Y= 0xr+i0
C. y=10 Y=

D. y=-6

12. The line through the origin, perpendicular to the line with equation y = 3% has equation

2
A = = M = -3
3 M=z
B. y=7x Vs 3
2
C. y=—§x
= -3
2
Y:"2x
13. The point (2,-1) lies on a line with slope 3. The y- intercept of the line is
-7 5"«9 1 m=23 , Y:3mb Goal: We Aeed to Ue/&\.":b
B. -5 . ) AL Mqad\o.em‘a\om
S 1. -1:=30
C. 5 t 1 \: we ous 4+ Solue for
D. 7 '\\; t, b using point frovaled

] 1
i‘éﬁéﬁ? el 14. Consider the line which is perpendicular to the line y = 3+ 4 and has the same
y-intercept as y =6x —7. If the equation of this line is written 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) y

?c'{m-‘éi‘“"af<\a(¢ -3 3 "o x{_lwﬂf i L..:-—%']

Jamesecot = 71 m-b = -3-0EY

15. 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 b is .
(Record your answer in the numerical response box from left to right) LARL st. 7|5

H -1
7 I
Yo slope intecep b 2 b -
ep .- . tmth -l
Me 4 ‘3 W = ’}1 L L & o
B 515
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Answer Key
1. a) y=4x-6 b) y=-3x+3 ¢) y=-ix d) y=x-5 e y=3x-9
f) y=4x+2 g) y=—gx+1 h) y=qx+4 i) y=-32x-3 j) y=—lx+b

2. I y=%x—8 12:y=—%x+2 I3: y=x

3. a) b) c)
x-intercept 9 - x-intercept -4
x-intercept 2
y-intercept -6 - y-intercept -3
y-intercept 24
slope 2 slope A
slope ; 12
2 ) 2
equation Yy=—x-6 equation Y = 12x - 24 equation Yy=-—x-3
3 4
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
5" Ax-Ly ==L
37\ 7 A A | 4
q 3
4 > Yy i
; L K;
B =3
£ " > y:-5 ¥ Y
X2
¢) 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 formy=. . ..
¢) domain x=-4, rangey € R

9., a) y=-9 b) x=3 c) x=1 d) y=4 e) y=0 f) x=0
10. A 11. C 12. D 13. A
14.1 4 15.] 5 . 7 5
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Equations of Linear Relations Lesson #3:
Writing Equations using y — Y1 = m{X — Xj)

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 & is the y-intercept.

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

; VA
Investigation | Point-Slope Form - Y H3:

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

a) Determine the slope of the graph - —
of y+3=2()€—1).m=_§:=1 — T
b) List the coordinates of point A on th? line. S S
1,73
¢) Compare your answers in a) and b) wit‘h the numbers
in the equation.
W’W’M;MW% slo ba %\&.& soine
13 =2(x%x -1 Wodue .
3 i L g, Hoe a\uqk'm is o e Lorm
-y =alx-v,) .
ﬁgg@g{gﬁﬁ%ﬂ o £ y- ooy, SSome value as X-coscdinate bul opposide sign H=Yp=n ﬁ)
The graphof y—1= -3 (x +4) is shown on the grid. — M
d) Determine the slope of the graph 3 y
2 o= -
of y-1=-3G+4). = 3 [=—=30&+4 ;
3 3 >
e) List the coordinates of point B on the line. y e
(-4,
f) Compare your answers in d) and e) with the‘: numbers
in the equation. .} = -2
APARCERREY RN N el N
y
%%%ge Some . ' Voo
¥ samevalue, bad ojgeste sign ¥ ~two rdveke whie sone Yook vposite $ign

g) Consider the graph of the linear equation y —y; =m(x —x;). Based on your —uus,twe Jakion {S
observations in ¢) and f), state the slope of the line, and write the coordinates of one point
on the line. of +the dorm

Slo?c = pn \5_%’, m(g—xd
[oiad (x,,9.)
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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
point A(1,—-3). The line is shown on the grid.

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

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

Using the slope formula we have o B

Yp— YA y—(=3)
= Map x—1 =2

Xp— X4

Cross multiply and solve for y to determine the equation of the line in the form y =mx+b.
‘5+3 = 2 3-|%=J.(k‘\'\\ 3-\'3=J.\< - \3 e

a1

At this point in the exploration, the equation above is valid for all points on the line except A.

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

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=y =mx—xp).

Let P(x,y) be any point on the line distinct from A. /
Axy, )

Using the slope formula we have

Yp—Ya y =%
Mpp= SO m=
Xp = XA Tad ™%
W\(k—y.\:j-%( -3—\j‘-.mht-—x‘)
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Point-Slope Equation of a Line — y — y; = m(x — Xx1)

o The point-slope form of the equation of alineis 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 =y, =m(x — x,), 1s used more frequently than the slope-y-intercept equation, y = mx + b.

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

e 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).

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

1
a) (6,5), 3 b) (1,-1),—4 ¢) -9,-8), 3
52 3(x-0) g- = {x-0) Yoen =} (x- 1)
bEEREA Yotz -y(x-1)
Yy+3 = L(x )
ClassEx.#2 || In each case the slope of a line and a point on the line are given. Determine the equation of
the line in slope y-intercept form, y = mx +b.
a) m=2>5, point (-5, 2) b) m=-7, point (-3,4)
Y= 2=6 (% -¢)) Y- =-7(x = €3))
Y-2= 5 (x+8) Y-4 -.—1(y+3)
Y-2:5¢ 65 y-u = -Tx- 2
y=ox+ 2L y = ="Tx -\

John and Nicki were solving the following quiz question: v
“ Determine the equation, in slope y-intercept form, of a line with slope{_
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
g-_—'MX‘i'b y—([jizm(x_xi)
y=-2x+b Y=Y =-2x—x)
-5=-2(2)+ b g—(—5)=—:z()<—-3)
“5:-L b, Y46 = "2x +b

\zh g =24\

"\na.l ‘ -f‘""‘j:’).x*\
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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.
‘Qom\- L:N:} or (. 2, '33 - 5
v‘ﬁ Wé‘%\( ‘%@ Whg FTRRE Y Qg;ﬂ% ‘\
?ami H i%ﬁﬁwm Sine 2ed 5 4 ™ B
e need fackuted! N |
psiat S‘\‘O V Wwe can solve Cw slope or ge Yhfom | L
N
15 0pe. qragh. o= -3 °T
gy, = mlx-x,) X ttly-0) = -3 (e L) — \\‘ii
- . - B v N
4 -3-0}'5{\55(!%\&% Yy = 3% -\g
(”* 8 E y="2x~9
7Y 2
classEx.#5 || In each case, state the slope of the line and write the coordinates of a point on the line.
1 5
a) y+11=—7-(x—4) b) y—9=~~3—(x—7)
g‘o?c '-.\__' Qotat (‘fru\ ‘3\0‘4 = % eo-.“_\. (-'ﬂ )
c) y=-3(x-6) d) y=-3x-6

5\0Q¢_,:-3 Qoic\'\- LL,O\ S(Q?C ) ?o'\ﬂ\' (0.-L)

Complete Assignment Questions #1 - #9

Assignment

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) (8,-2), -3 ¢) (5,7, 1
y-2 =xl{x-19) yr 2 =-3(x=4) =721 (x+5)
1 5. 6
d) (053)’ E e) (_7a0)’ Z f) (——2—,__4— ’ '5
-3 .__\_ _ SUNEY
Y (x-0) y-o = kxi-‘ﬂ 5+£=£§-(x~g—§‘)
%tﬂ\h@&mﬁgﬁ %N 3 ’;xf 1 ) =l-!-‘(¥-ﬂ) ; N
rite the following equations in slope y-intercept form y = mx + ~.
m"“u‘ Q‘“‘@"“ > a) yr1=8G-2) b) y—3=-3(:=7) ¢) y—9=-11(+3)
Qvt im &w«e *\ < 8% -l j 3 2% 41y (\
- FE N -4 =-WUx-33
% ﬁqﬁ,&hﬁ& \j =8 x% _‘1‘ 3 — 1"73 3 € <9
% q*ﬁg\x % j = -\\x -2
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=m(x—x1) 411

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

2R
§-Heblx=12)
w-4=bx-{1
T T

3: Lx-3
—_—

d) (-6,2), 3

ah
y-2 1‘3.(’”1)

j-—).:.‘.)l‘\':'tv
2

%9, % .
1

j=3v+5

——s

4. Find the equation, in slope y-intercept form, of the

with the given slope.
1
a) (2,-5), g7

a(y+5) = [l 2

AN N
‘4\3#5) = \(x%-2)

'-\5 £20 2 %=
~Jdo =46

W‘j = % —‘1'2.

» 6oy
3%1=1(xv2)

\3-\-\-:;“«-:.‘
=4 =

)
Yyt
—

e) -7,-7), 1

R
Y+l =1 (x+7)
5+’l ® %7

-1 -1

)Y

b) (—4,2), —%
%&3—13 b(x+9) 1

3[\)-2.) ==-1 (\H"ﬂ

3y -t s “¥-
.‘jﬂ_&

e

-—x+1

line through the given point and Unlike. aes

o) 0,4,
y-4 = -Mwﬁ'}

j 4 =ax

y v

5: -awtY

f) 0,b), m

Y- %:f&fﬁé\
3"‘0 T Ny

+h s

3 = trweth |
ron

34) Hhese qreshion

¢) 0,-8), paus & have Fhe

1o @{(x- o et ins

‘t(ﬁfﬂ 2 ~3lx) gﬁigjf;

kA
45—-3x 32

H Y="3x-8
€ point-siope equation of a hntate the slcgp;ﬁe":éordmates of the point

which were used to write the equation.

a) y—-9=-

S\e (e = -\ eoit\’f (-3&)
3

d) y=3(:+12)

ae %&Q

%\w(c =3 go:n\zb\l\o)

11
5 &+3)

1
b) y+3—§x

S\O{.b = %— ?o’-‘\‘\. (o f’;)

e) y—9=—§

S\\SQQ 1"% {Oh\k (Q‘Q)

c) y—-8=-2(x—-0)
slopesa  goint (L2)
—{x - o)

R
S\v?e - % poink (0,0)
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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. L |
. ) ) &‘\ . = 2 f
Determine the equation of each line. R = v
. L] /
Wnel(8): Rotak (-1,1)  m=-2 | | EaNe 1
‘ S a4y »x
= /
1
3(‘3'”%%(“-%)),3' <
3@ ﬁiﬂk\% 4 / \
y-1) = =2 (x+7) 5 /
ES y=3 =z -arx -2 /
T3 T2 Ll T—_¢
3u = -ax+) line l(&,) : Roin¥ 153D m=5i
3 3
2y r3]g, (x-9)) 2 Sx-
§ 2rl (ﬁ‘ ) ‘”ig 2 3.9
33 24yx b :6x-a5
—— 5 - - ﬂ = %X - é_"
IWOIGTER7. The equation of the line passing through the point (4, 2) with slope =3 %
Choice
. y=-3x=14
B. y=-3x-10 j*i=*%\x~%7

C. y+2=-3(x+4)

@ y—2=-3(x—4)

Vi 4

Vo
3
8. Which of the following linear equations is equivalent tg y- 3}=i—z (x+ 7)?) 4

3.9 Yy - 1% = “3x -2\
A. y=-z%t3 3_,“3_ N
3 9 . -3y —
y:—zx—z lhj’ 3..1”@._._‘1_,
e 4
4
3
C. y=—zx+10
§o2e-1
D. y=——%x—10 N
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N 9. The equation of the line with an x-intercept of —2 and slope 12 can be written in the form
e y-A=Ckx-B). The valueof A+B+C is .

(Record your answer in the numerical response box from left to right) 110

Y- 0 = (x o)

Ll

P (.‘2‘0) & m h=0 Q;-.:\')_ { = =1
L&“. Ac.o A-‘OJ"C.
g’:ll = 0 4lL-
C=z2=2
:\D
Answer Key

1. a) y—3=4(x-9) b) y+2=-3(x-8) ¢) y-7=1(x+5)
d y-3=1x &) y=3+x+7 f) y+—3—=—§-(x+%)
2. a) y=8x-17 b) y=-2x+17 ¢) y=-1lx-24
3.a) y=6x-8 b) y=2x-5 ¢) y=-2x+4 d) y=—;-x+5 e) y=x f) y=mx+b

111 1 2 3
4. a = X - b = x4+ — c = w—x—8
)y i )y 353 ) ¥y e
1 1
5. a) m=-—, P(3,9 b) m=—, PO,-3¢) m=-2, P(6,8) d) m=3, P(-12,0)
5 2
e) m=——, P0,9 f) m=—, P0,0)
3 5
6. = 2x+3y—1=0 or y=—2x+73 = Sx-2y-31=0or y=5x-3
7. D 8. B 9. 1| o
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Equations of Linear Relations Lesson #4:
The General Form Equation Ax + By + L =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

o the point-slope form which can also be written as

General Form of the Equation of a Line = Ax+ By +C=10

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:

o Tt is written as Ax+ By + C=0, where A, B, and C are expressed as integers if
possible, and A is usually positive.
o It allows us to write equations for oblique lines, horizontal lines, and vertical lines.

o In some texts, the form Ax+ By +C =0 is referred to as standard form.

The following equations are written in either point slope form or slope y-intercept form.
Convert the equations to general form, Ax + By + C=0, where A, B, and C are mtegers.

1 2 1 3
a) y+2=§(x—3) b) y=§x+7 c) y=——z1r—x+§
:f\ S 2 o2
2 [ g2 é}_(x-ﬂ"} 3 (4] (_3 X f‘\}?; % (.j}(qu +%_> o
1L5+1)=\Lx—3) 39=2x+7(8) 103 LS (1) ¢ () (2)
Ly =x-3 3¢ = Axr2) 2oy :-5x 4\
¥ -;,j..q =0 % -33*n.l=o 58 ¥20y -0 =0

3

4+ ="b (x-1)

3
Determine the equation, in general form, of the line with slope 5 passing through (2, -1).

ﬂy \‘*‘5:{-% lx—a.)\} v

.

”\
%

7(3m=-§/§\}ﬂ
’l“-\"l "'3¥‘|‘\0

3x+‘lj+| 0
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Class Ex. #3

Class Ex. #4

Class Ex. #5

416  Equations of Linear Relations Lesson #4: The General Form Equation Ax + By + C =0

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.

Determine the slope and y-intercept of the graph of the following lines. Qoal : (e @ iabo
a) 2r <51+ 35-0 b) 6x4(2)-15=0

- . Slope y-inbemcepd
%5‘3 ?Sj bx by Py ‘ p
23 “\§ = -by 'Qﬁ‘ﬂ,; giace
S54:2%%28 15 Tig Puege ate the valuer
-g:j 5 in which we ane
2y =-bxds Seluing for .
4 = En+s * .
= ~3x 45
Sloge =2 9t =5 J %

Complete Assignment Questions #1 - #4

S\o?{ = -3 3;“,‘_:[55

The lines 3x —4y+8=0 and 5x—ky — 6 =0 have the same y-intercept.

Deternnne‘th: value of k. Cooal: Convect inko 3‘“%‘ \{-iﬁ&cr&tﬁ Lacen 1o isolake
both y-intercepts. This will allow usde ted Fink, 7 Yiak,
Ix-hyt8 =
Tip *?%:; Sx -ky-t -0 Jiak, = Yink,
”H,(),j ey
g‘ﬁ-l‘ :ij 2 = %
% N 5v-4 = Yy = % <
- % i, £ 57
J:52 o
T 35 (Bl et e
bt ety = ==
Which of the following lines is/are perpendicular to the line 4x —2y+9 =07
i) 6x+3y-1=0 ii) x+2y-12=0 iii) 5x+ 10y =0
s - Lt S 1PN -
;J bx + 1\ 2y ¥ ‘°‘j Sx
e 1 = "L L z -
3 A% "\’_3 \b .Lx t \) \i "

l! S\ f_—-—n-} Slope = =) Slpe= -1
op \l K-c S \ ) bg 3

Lewll: \n sdey 4 be }MQ&\A&'M&‘\&\' to %““‘Qg‘ﬁ zo ‘Hee ng@{ mugt be

regative tecipmeuds Yo oae anodhe ¢!
Thus, W ard Wi ace gu(em\imhlr

T = 21r 49 . )
GM- "h(-lj-ﬂ:o y Y ‘ncnm'l.\ s a neptie

Yy+9 :l\s lS\oQ'C =2 l v.demm\ U RN
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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.
Statement 2: The line is parallel to 10x—4y +13=0.
Statement 3: The line passes through (-2, 1).

Which of the above statement(s) is/are true?
A. 1 and 2 only
B. 1 and 3 only
2 and 3 only
D. some other combination of statements 1, 2, and 3

’\\5= 5% v \ox-—l\\s-\-\?, co 1\5 l S5%4\2

Y:5y¢b Wxe3 =ty 20y [Nt
* ' 10 tlo

[ Sorers [ 3§ ;

e 2 || Jak® &

' 2 ak S\aqe-.'_s. ‘LS:ES !
Stikement | is folte. = Stdement 245 Shakemread 3 is hrue.

Complete Assignment Questions #5 - #16

True,

Assignment

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

a) y—4=T(x-1) b) y=-2x+9 ¢c) y=mx+b
N 3
= ey “"g EL P "‘g co
7%—3-3:0 "’”3“\:0 b
12 5g HM;
. £
L 3 5 1 @L‘QMO %
e)(y+ 8){—?(% 5)1 ¥ f) &U‘F(gx- Z} 1\ .
N = visx) - 3\)
A N \2y
1yt Y2 -3 (x-5)
‘Lj= Yo -3
13-\\\, *r =3x% +15
*3y 15 taw =15 2y -2 20

5%*13-\'\ =0
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418  Equations of Linear Relations Lesson #4: The General Form Equation Ax + By + C =0

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), % c) (0,0),;—
Jole= (K—,Z)) y-(-2) = ‘%‘ (x- () y-(o) = H (x-(0)
p-ins 3GBI gy s (aea) 5
y |2 () 0 = 4 (x-0)
y-1 = 3()(‘6 vt
5(y+2) a(x+4)
Y - = 3x ~(8 T
-y —y #1 5y+l° - Ax + 1% » / 2
A S .
0 / o = x-Sy +8 3(y)
2X’§yf9 =0 -3y

Think abouked ¢ 3. Determine the slope and y-intercept of the graph of the following lines.

+y-11=0
Thig ﬂv@;%‘m could a) x+y

b) 3x-2y+30=0 ¢) 3x+6y—7=0

fok be more Clear ! Y= e 3x 3oz 3y by= -3x 41
b ‘j=2)"ﬂ§ =-L x 4]
g %hpﬁ\im% 2 \3 el _c
ol e <1 h=s\o‘~c-«- -\
] @a@f & ope m=§
ovel Hhas BMM‘%&Q&Q bs Yk " . = "‘3
mi«%ﬁ&%“?ﬂ b=t \’=-’IQ
Loy Hraact! ! 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
\ \j=-lx-\‘° 5‘*’“”’5 Yy -3 =5\0
. =s k3 -
Q*'og\. - \ Y .i%-\\v! Y4 )n 3§
bo
Sloge: = = be3
- M:E 5
a. ——
- Moy
S
q*gZ ——
T Lek y=0 Leby=0 Lek § <O
Ax 4 -k =0 §% ~U9) 430 =0 4 -5¢0) -3 =0
=t S¥ = -% $r=3 3
%33 Xiah 2> x= -4 Xiay, = - ¥l Kat =—5

— S ep—
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Equations of Linear Relations Lesson #4: The General Form Equation Ax + By + C =0 419

5. 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.
Guwal: Convark iako slape yrinbeagh foron, e
@&KM%K«% (134 jm S0 lie W%w %%@?ﬁ m\é fak L
Menn led dhuom @@@&1 cechotgy
% dudl e
g4l eo Yrrky -3 eo %;" -y Vs
‘I-'\\E).\) k\,;»lh‘fﬁ f’ﬁik lé;:
3:%&*.‘5‘ \jt"i"% “{!_ P
koo k. -8 Kb

CS‘Q?-L': .‘_ { == _—
r—_———\‘l 3\@‘0, = -3\_; \

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.
Goals Convaid inbp - : ,
veik in ﬂ,ﬁw&b “%ﬁx%m%@} 3&—55~\‘5 o ax +Dﬂ—b=o

e ﬁ‘(@%u ol ezadh line, k{%@i%%ww

tqual eath gther to colve-ter a. L%\ﬁ = Mkﬁﬁw

3¢ -6Y-Is 0 aY+2(0)-b=o

3e-Sy-1Se0 &% tdy -b =g

w15 =6y By -ay b %“i—‘ 3¢ =15 ax =6

3'§x-3 @j‘i x=5

5 L= T TN TS Xeb
LA b=-5a ["an=5| o

r"““_ \ ' Xinb: &

S‘w\'c =3 St e =9 a:=-b \ ke 2
— 5= T 5 —

; 1 )
il 7.  The equation of the line passing through the orgin with slope -7 is -
i 2 X8

Choice
{
x+2y=0 ©.0) slore
, poink e

[

B. x-2y=0

C. 2x+y=0 Y- 0= —"‘5_ (x-0) ecall: The x derm should
be %@si“ﬁw@ angh thare

D. 2x—-y=0 % “}.,(-_\i x\) 2 are fo derarmicoders

;‘" =R
%*lﬂ:o

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



420  Equations of Linear Relations Lesson #4: The General Form Equation Ax + By + C =0

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.

Noke.. l’%‘%’ %ﬁ ﬁm%’f&;ﬂ Equation Characteristic
- 1
vt d=mxa, i) 6x-2y+5=0 E A. Slope=—3
foom
e oan address ii) 2x-5y=0 C B. y-intercept= —2
Pavks 8.8 D € adF. 2
CHU we mough che ck $or iii) x+3y+6=0 }; C. Passes through (-10,-4)
C- foial ("’5@:‘%3 ad
Ga%&*\%mﬁ 5 iv) x-4y+10=0 ¢ D. Slope=0
- 5
V) 2x-y-5=0 ( E. y-intercept= 3
O bx45 =2 U F. Perpendicularto y= éJc—3
S (5 Emsd ot
2 y=2y 3y eox-b G. x-intercept= 5 b 5
4 s = ‘.‘. X =2
L bzl @/\/\
(%Ji_?’_ff_fjj Wi@ " Xotyeso]y
— 5 % é & 2 R
36D £ =-5¢ Check Cheek - =
‘5 3 3- :‘__: Py el \ ) y e {/ i s l‘\\m
\j = ;‘ o) = L" _:-‘_/ C-= 3- - l,_a z:} —1 2
G Gx-2(9)4g = 0 c\'\ecF
"G y:o " (-100) xx
by =5 lx-5() = G: Y-\Zl‘@)-ﬂ,-o
G,
¥ "2 x-f xX=9 ** ___L ° Yl’l\k : =l &
%9 The slope of the line w1th equation 6x+5y—1=0 is B

CE:
s Aw ~§
5 by L 7 Coneitho 9
B _= 1 __x-\- ’E ULT R
6 \3 S s §lagf ‘1:@%. \ m-j;\ m‘\
6 3 .
C. _5_ T FufM‘, C\\!d’.,
D 1 gi@tﬁ; <. (—\o‘—)_;)___—g_g
5
G- 0=4ax-§
10. Which line has a y-intercept of 17 S = Ax
YT, converd atl by slope -ind forml!
A, x+5541=0 ‘le slige Y Kiag 5 v
. - T - * :"‘,l ——
B. x+dy+3=0 . 5 S Lg%
‘)='-\3¥~\)Lz:*l *®
© x-2y+2=0 %‘{xv\)&,;i/
D. 2y=3x+1
PR TR (T
3 2 “"i'}(
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Equations of Linear Relations Lesson #4: The General Form Equation Ax + By + C =0 421

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

A, -8
] 33 = -y =8
B. 3
. o
1 3 et o O
C. 3 7“%«“&% 4@@;?@@%% é
D. 3 S\@gg = a‘g __JL__ 5\.%3 “g ‘x}iy",/{w%“”‘“% o

12. Theline 2y +3x+6=0 intersects the y-axis at P.
The slope of the line joining P to Q(6, —-2) 1s

5 f! T N —(“3\)
N e e

6 Y: oo Cpﬁi whea x=o T, -0
. 1 _3 9 g £
6 LR AR i L =

1 [y .
C. — N q )

6 um*‘ 3 %WX"[%/ =

2
D. -3 Plo3)

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

4 Goal: Gonvect botie equations o s one b foem, aflowsing us
z 4 isolote Qe 0. Qruendrad W clopes are Respendiclae

5
5 4 we thenld lae abtibuse () (), -1 4 Solvehe
. '—'_5_ & .

5 — x -
C. - f}*x*c\ L ) _‘._-\ 20+ -0

O [yl (e R

Use the f owing 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. X
Statement 2: The lines have the same y-intercept. v
Statement 3: The lines have the same x-intercept. ¥

y

14. Which of the above statement(s) is/are true? ‘-\% SRRV X"‘k’ *Llek ‘ﬁ =0

MW
A. 1,2,and 3 %in‘(; &&%LA "\%’ \5'& -\L*.‘.l il -2 =0
B. 1 only —— ) Y -% =0

=¥ whidhiaso
@ 2 only T ! me . _,\f
D. 3only > yaddole ia ) alewig ﬁ

"3@&.&_ o 3y Mnge . —
¢ e . ﬂ w;iw )
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422  Equations of Linear Relations Lesson #4: The General Form Equation Ax + By + C =0

15. Line L hasequation 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 Sy -3gtal] 0 Se-3y+>l o gy -3yl 0
B. Aand Bonly cgop-aldan §() -3 42\ ¢ (=) 3D vl
A and C only 30+ 9 2] \S b 43 ~15-6b+x2)
D. B and C only
0 ? Y2. { o ol
L =28 Ls#Es ‘

NS 16.  Given that the line joining the points (2,3) and (8, —q), 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) l
Goal® We wand o agply the g.a;ge«é:aiar Slage thesny (M) (~%;):1
Se led us golue bor hn slopes ia Vb cages
] }
as owr "@vg{» S%Qe '

Creg Vv Cep3:
‘.e( <+Q‘z'. 3x-1 -Sep ke -1- 3 3
3 - 3 == |
W - 3)‘—'5:3..’ .
‘j=§-*'§. 3(-1_3) -,\
5 =
- o 5T
Qh(e =|§‘ e ex)
Answer Key 2 31-q-2) =
1. a) Tx—y-3=0 b) 2x+y-9=0 &) mi—y+b=0 397 1=-12
d) 3x+4y-20=0 e) 3x+2y+1=0 f) 20x-12y-3=0 333’].
2. a) 3x-y-17=0 b) 2x-5y+8=0 ¢) 4x-3y=0 %=1
3 |
3. a) slope=-1, y-int=11 b) slope:z,y—int=15 c) slope:—E,y—int =%
4. a) slope=-2, y-int=6, x—int=3
b) slope:%, y-int = 10, x—int=—4
¢) slo e—ﬁ int = —3— xint——S—
pes5 TS T4
6 6
5. a) -8 b) 16 6. a) —— b) —
) ) ) p ) p
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
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Equations of Linear Relations Lesson #5:
Further Practice with Linear Equations

Writing Linear Equations

Linear equations can be written in different forms:
Ax+By+C=0  — General form of a linear equation.
y=mx+b —  Slope y-intercept form of a linear equation.

y—y =m(x—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.

Class Ex. #1

Given P(3,-1) and 0(-2,-6), determine the equation, in general form, of a line passing
through the two points. 3 ~y, =™ (x - xA ook
b o4 \ji-\:m(x—g\ & let x=3
M‘Q * —":_— tﬁ"ﬁ -1 Thege Should
= g \5-\\= (W £ '3\ @ el om et e donein
Sloge soe %%g;
: =S yal=x-3 bt separhel
-5 »ﬁw’ %L@&WW%%{
o = % -3"%

Noke: 713,71} Seems easier the valuecare smaller and ther isonly L

M%@gﬁue '

Determine the equation, in general form, of a line through the point (5,0) and
perpendicular to the line with equation 3x —5y + 17 =0.

3x 1 =Sy 4-Ysm Gc-x, )
y:2xxt :5(.5'05{-%&*‘5{}3
s ®
S\ 2l 3 3 = ’S(X—S\
* ) 3
l 33 : -6 % ¥25
?%{Cv‘&-m&w Q\oge s —E 5w *3j‘lS=o

g ————a0
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Equations of Linear Relations Lesson #5: Further Practice with Linear Equations

424
Find the equation, in general form, of the line perpendicular to the hne 5x-T7y—-10=0

and with the same x-intercept as x—2y — 12 =0.

X "i'\\'t.r(,-(_e'\’ : Lﬂ&%’.ﬁ 20

Class Ex. #3

S'x—\o="hj
Yy=2x -l X-290)-12 =0
T 7
¥ =12

g‘o =5 —
\\K_ l’l Z'S Xink ~12. |
or 5(34)\ == (x -12)

‘?C‘ (enc‘tu,\qyﬁ S\oee _7. \‘1, ‘)( “110)
;_ 5'\5 T - x 484
Complete Assignment Questions #1 - #14 Txas y -84:0
—_—

Assignment

Noke: N\\p
€ 1. Find the equation, in general form, of the line through each pair of pomts
RS (e

oink fou .
E:%W ‘o sl @) (7,5) and mﬂ b) (3,-7) and (-5,9)
tado an @uakon S
%mjﬁ\mﬂ\; . ¥ ‘—.6 “E%kS%QHA M _El_élt-“» .

Ljf 53 -3 M:QS‘% :ﬂ:é
Youbre cauge bt : W3 J2
will povde you.  §3 (k"") 372 es)
e came resal b 3_\=q{~‘_g) Y==-ax -1o \S"\-:% [xe2y
%’Wﬂ&%g %’fé‘%

A l&‘\ ""Lh‘-‘l.* 2% qqtl=0 al ..l-\.\ =3()&3)
N&%m\f\ﬂ“‘w o:;*s‘.a_lg '—é:—c— 1‘5 %-Sx‘p‘
Name i) values L

3¢ -24 t=O .
s B2
f) (-5,-8) and (-4,-10)

|,\¥ _3 -13 =0

W withles wegatives
e) (4,-7) and (3,-7)

ofhen veswd d) (10,715) and(
m:}D%% - -2 s

W @ﬁw
wwvors | Chosse vhier tath .
M"-—'————-:?— =-L M:VT Yl 8 :9 e e ] T
Y N 3 =
3'\‘% s = )—(X-I-S\

wiely 1},
Jrosilan 447 =0 (x3)
jf3= -2x ~l9

‘&(\5"(\1.\ = ~\xa) 3 “1eg
'*‘j*'” R R — 9—**3*’\‘3 =0

* 44 4 %50 =0
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Equations of Linear Relations Lesson #5: Further Practice with Linear Equations 425

2. Identify the lines in 1. which are

i) parallel ii) perpendicular
L w\A ¢ (Sqmes‘nxex Y Q\A A \_V\%G&Nt tgcg%u,ja
3. Write the equation of in general form
L (@ [shpeynt. g feintGlopely-got)

a) with slope 7 and an ercept of —6 b) with a y-intercept of -3 and a slope of 7

m=2 | |2(-b0) m=1| ©(o,3

o3 ) 1] Plort

o (x —x, ) 3=mx+b
' 7 EX S -$ \
{ MQ} 1 Wy 8
T (3 -0) (x Ho) 3-) x 2w -3
Ty = 41 2\ -39-2 =0

¢) throughthe pomt (2,0) and‘§' '56&\'\'_ d) through the point (3,—6) and {

Cd perpendicular to 3x -5y +19=0 parallel to 5x+3y+9=0 S
e Wwk .
. My 2”2 y - - -
Eh M 4= 0 55 (x-2) By <569 4 =S (o 2)
31 =Sy 3 ) 3
3 = Sx-3
j:§¥ _‘.\q 33:-5(\—7_) 3 g(,‘jfL) = 'S(k—z)
3 loge ==%
> Sue =g 3yt -Srats

3‘3 2 =-Sx+lo

(\1 - '-5_ SK 3 o
J—- 3 | 5“( *33 -{o:0 1 eo“q“‘-‘ d'xe"""g s -—’——————’/1_5_:3_—

4. Write the equation of each line in general 7
a) perpendicularto y=x and with the same x-intercept as y =2x+ 103

St’AQNM‘(. 44, =tlx-x)
™ = g‘oge:\ Yy-o = -\(x¢s)

(14} 2 = A el
o= . \3

@32%%%@
- of 2 - y -
sl ] s

b) parallel to It 3y +7 =0 and with the same y-intercept as 5x—3y—12=0 gm:g&f

Tide Worle y= ekl ,
R X 34 -12:0
sy ) Y (9+(1x-4)3 !
) L
j 3111

1 3 3‘-‘\1‘ ;@ 3\5‘-' ax =\

“ova'j Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

forelle| S\ch :g




426

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

5. Write the equation of each line in general form

g\ a) perpendicular to 6x—2y+5=0 and with the same y-intercet as x—y+8=0
e Werle
wqe WUeY

:_l 3 s~-R %
e ns 2 ctey !m_&_ 3 ! ) M, 3‘3 2y
§= 3¢5 | 3773

. 3 @;j‘}: -1 x ;ﬂ'g ¥ *33-).‘%0
3 3\‘4\: ) g ?
™= Q\QKC . 3 %‘&&,: 2 \

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

%in&n
- PR
Av41g = -8 M= 5- 3 v .—(K*l)
8 =0 me 20 . © 5x4byne=o
9 =\Y 142
¥iak =2 . ‘03 =5 h‘*z)
% Poink l"zuﬂ Ly:-5x -0
Q('lt‘)\ ' ‘5- x

6. Line [ contains the point A(7,9) and is parallel to a line which contains the
? { points B(-4,5) and C(8,-1). Determine the equation of line / in the form y=mx +b.

M-
Wy, = =~ ., o~
8c - ¢

: 3 Ly
) b "
YAYQ“‘\ Q‘%L s - l Q (1|q\ }\M
2

Skt ade ‘j“\ = ")-x +1
. Ve de ekt 2 . iy
7. A 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.

ia:i» Ista ‘%{ ak .

a) Ifthe poipt A has coordinates (,4), determine A y =3x
Y{ 3, W~ theequationof AD. ) Yok, | C 5
Ap (s(a(al\d\s@c \5—433(3-7_\ ”
Map 2 @

B
&3y
Given (1“{\ ‘\) x-b

\3-»3:-)- o 3x -j-ho

QJ&.WMH b) Determine the equation of AB.{ o

A 4 Ao lj—‘h'% (x-2)

S 3 r Y 439 -1=
° MA@,’@ 3(\!-4) z=-1{x-2) 9~ Wee

ngeo@
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Equations of Linear Relations Lesson #5: Further Practice with Linear Equations 427

8. 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.

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

(1,8)  asd (3,2) J—
b) Determine the equation of the linear relationship omé{; b f) Y(a L

Sude Work
= 4-5 = -3(x -2)
m, .5
3“l ‘5”5 2'3‘&\"0
=-3 -3kl or 3x +4-\l=o
\ 3720 )

L2l

BYMIRIEEY. 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 S
m m@ g&m? lY; Ak .

Yt —lg*(x—ﬂ

e

A. y+4=-(x—7) 9(& Weyk .

=——(x+7) By 413 = iy

@ yra=- s(x Do ysEes8
D. y+4—*(x 7) Store 45
)

YC'Qet\ét'u}m ((qu =|- ﬂ

10. A line passing through the point (0,3) is perpen 1cular to the line x—2y -5 M%M“N
The equation of the line is e =3 Noke ¢ \E {ou

2x+y-3=0 Side Wik . =Ml ( eves foroe HHhad
B. 2x+y+3=0  %-5=2y s -2v43 (\ 5\sge - Inbreept
C. x-2y+6=0 j:l.*_g 16 eaciect e e
D. 2x-y+3=0 T2 2%+ -3+ foue, you can

m = Sloge = "-.L"’ M_‘L:@ S KW uge -
11. Which of the following linear relations is not equivalent to the other three? ?@Lﬁ% SQ%@ \)
Y

T

A. y-—4=——1-(x+6) 3\3"&\=-(\(-ﬂo\ 33“2-'-'-"““» M3e-bzo A
x+3y+2=0
C. ®
D

the line passing through (0,2) and (6, 0) : Z’_; = ):5 Yy * ’-\Bx Y2

1
y=-—3x+2 33 : -x+203) 3y:= -xtb
« fgl'k':o xfaj'k=o
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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 gosaks | Blog inb).
A 2viy-3—0 SdeMek. - Ixaz
J= 3
B. 2x+y+3=0 %x-5=24
C. x-2y+6=0 =ly_© 2y :xtl
- = 2 2
D- 2x y+3—-0 S\ D= x_)_.j.‘.L
*C ) —. % —J-‘j‘\": =0
?‘M‘ﬁ“e\ S\ l
13. The image of y=2x+@after acounterclockw1se rotation of 90° about the origin is
L7 Y P LRyl
A. y=-—5x+t3 . \ 1 Abter otrbian
b O = vk
B. y= %x— -7— b al Z’E L‘)i-l)'*('—]qo)
2 “T-2x% -7 -
_ 17 e [ R Che)
y=-—5x-3 L / \
. 2 -
D. y=-2x-7 ‘.;i mez-o b
\('}.D\ o-1
v

Thug &L-\szoh-hm Y="ly —1

Nieaeag14. The hne through the points (—3 4) and (-1,-2) hasequation y+ax+b=0,
Response where a and b are integers. The value of a+b is .

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

N

U (L §a2 =-30xm)
T ) 12 o3x-3 M
:—._"Z. 33_3*_5 =3'\'G
e =g
:E 13« 46 =0 —
Lo
b
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-T7Ty+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 25
5.a) x+3y-24=0 b) S5x+6y+10=0 6. y=-—-5x+-§—
1 14
7. a) y=3x-2or 3x-y—-2=0 b) y=—§x+—3— or x+3y—-14=0
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:
Gr aﬁhiﬂg Linear EGUEI‘iOﬂS

Graphing Linear Equations Without Technology

Linear equations can be written in different forms:
Ax+By+C=0 — General form of a linear equation.
y=mx+b —  Slope y-intercept form of a linear equation.

y—y =m(x—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.

ClassEx.#1 || 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) ¢c) 2x—y+4=0
10 10 10
. ] ? | -% i g
'8 sl ~
A i
/ 1
L ] - 3
1:5 f O 4 4 O 4 ?“ _4 0 4 >
T N | ‘ PRGN A - /g T | - ; /
A * i i
P g . 5 : : 5

Stad ok the \l—in’mug" (Y ond | Mt ot Hhe Yo;x\ k) Defeiming Yhe x-intescept by

wse the slope as vise - 3"— ko and use the 'sloe ag "‘4\“'\9 y=0 ol Hhey-intercept
Yin AL a by makimg v=0. Join e pot
mark vore (o%nk. )Oin'\'he(pm{g Vin T 1y meik Move w:jd ey +\:e\i:et\ zeo ks
”‘d kané '\’\Ac h(\(,, Pom&s . 30\(\ "f‘f\( {D'H\“S
ord ackend e line. gk Q¥ 44z =% = -2

jink'- '3*4"0 -=p 5-_!\_
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Class Ex. #2

Q\ydionl‘. j =-dxed
b-3

F,\(.A\\'on 3 yl= —% (x+%) [m>

430  Equations of Linear Relations Lesson #6: Graphing Linear Equations

Match each linear relation to its graph.

Graph A Graph B
Equation 1: ‘Fy‘ Y,
2x-y+3=0 D , ?\,'é 5 Dz
Equation 2: | | “h i‘ 533 ), FRRRAC SN
=-2x+3 ‘ ; h 1 ‘ 4
-+ i >
Equation 3: T ]
1
y+1 =—§(x+ 4 ¢
5 5
Equation 4: ,
2y-x—6=0 E v a A
Graph C Graph D
E‘t\»m‘\'mt 1&—3-\'3 zo Eﬂj | j YA |
zAn43 ! | ; |
J -3 l » > >/
| e
D | L L
il g E ) il Mgt
a i \ Y 213
Boink(-4~1) sl 5

(;t\vq‘\\on'{‘ 1\3‘X-L 20

| A N
i oy b )

Class Ex. #3

Graphing Linear Equations With Technology

”Yoaﬁ\ir'\ﬂ*bg

» Explain the strategy used to graph (with technology) the linear relations.

y+8=-5x-2) and 4x-y+9=0

3..-5‘*_,_\ -8 or Ba—Sx ¥2.
Y= 4x+9

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

x: 58, 1] 4:[5,15,27)

* Determine the x and y-intercepts of 4x—y+9=0.

X\'“&; = —j._'\_ \KML z ‘1

Complete Assignment Questions #1 - #6

Y&?Hlﬁ calenlodor or otherutte vewsnile each ﬂwﬁm sochle

-

js‘hi"\

7

//

‘j“*"ﬁi\*z,
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Determining Linear Relationships from Tables of Data

Class Ex.#4 || Consider the following data points expressed in a table of values
x 2 4 | 6] 8|10

yl-1]lo]|1]f2]3

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

n

b) Join the points together and determine the slope ; g
of the line. L : P

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

ﬂm

gn

M=

|
9 S R
L ‘j :{x b8

3\'4\’:. =7

Complete Assignment Questions #7 - #10

Assignment

1. Without using technology or without altering the form in 7
which the linear equation is written, explain how to
graph y=-3x—6 on a grid. \
Draw the graph on the grid provided. —

Plot ‘\kc\:‘—it\\t(cq-} (Dv"’)- Sinte e slope , -3 | » %
ea\rua\c Yise ovew cun Oeve vp % od lefd 1,(‘0“\'?3

Another fornt, Q‘—Q\’A:\' Yocess Boe Awe tmoce (o'.,\.k Lo u-; :
@ \it\e.*kqu%k\\—\\e (o;.dg ) ) ERENAR Fﬁ‘i

v

s

U
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2. Without using technology or without altering the form in VA
which the linear equation is written, explain how to graph
2x -5y +20=0 ona grid.
Draw the graph on the grid provided. P
. g L]
ot the K-iﬂ’mc((l and the \3-\‘\‘14'%?* an\io(n e (om-k . ; . -
e B
. Kink:
Klg\t 2% 4 20 0 2% a5 =200 X“?;:lo o
ﬁ-i_‘—_:k A
HEA_'L: 'Sji}o:o 40'-!5‘) ‘jh\h :l\ i
. . . . . A
3. Without using technology or without altering the form in
which the linear equation is written, explain how to graph
g
y+4=2(x-2) onagrid.
2 yéualiwa)
Draw the graph on the grid provided. % N .
Yot e (o'm(_ (1|—q.\ . g\'nt.e the S(oee <°\UG.\S L owow \ v? 7
2 %
and 2 \({3\“\- and glo-l: onother eoh\‘h . qund’ ‘eb\r two s
Move Qo:nks . ) o
A 4

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.

1
a) y=—§x+3 b) y—5= -2(x+6) ¢) x—4y-8=0
Ty, L R DRI —§ L DA
- 5 -t S
e . >x & [~ - p o=
4 - el
5 — 5 _ 5

Pomts  (0,3) (3‘;§(b‘t) i’m“h 6,8 (’9‘3)(“&,1) Pints (3,0) (0;2)

X\-“h: %-% =0 Yh‘\=g

fpmmmm——

‘5\'!\& : "'""\J -gz=0 -3 =‘hj

Ytmk =2
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5. Match each linear relation to its graph.

Graph A Graph B
Equation 1: b YA | 47 : WA |-
y—6=-4x+1) & | 5 II
Equation 2: C ! By i
x—4y—8=0 I 4 7’ -
- i/ S B
Equation 3: - 1 ) : j |
4x-y—-2=0 .
X=y A / |
Equation 4: ; ﬁ , :
1 ‘ v i ' "
y=-z* +2 D : *”' T |
E‘\\W‘nm\\ ?bm-‘c(*\ by ¢ f\"?c = “L@ Gl‘é:)ph ¢
Spadion 2t ¥~ :4‘3_,‘5,3‘,_,_ 51 , 5
Yenl = =2 $\bgc l-‘t- ? \"N\*\\
' i Bt . i X
E\VQ“.”Q‘\%" L‘X*l :j ""j S—L"k -2 ’ -3 f‘" ‘ -3 (ﬂ’% ~~‘
s 1 ‘ ¥ */’ »
LIEEFR 4 4 +
Equartion 4: Eh 32&;3: v - v

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

Solve each %mhn 'Qr ‘H\-en u\ew\ y, od Y, tate the A .
e‘\““-'\“‘“ edilor of ’\\\eejtqekm} Calew\adoe. )

s‘q.jt-x lo y = (v.-»(,\ £ %\%/
y=- - >
M//

oV ‘1 % % ¢5
b) State an appropnate window to show x- and y-intercepts,

and draw the graph of both linear relations on the grid. %\3
x:T2eilog]  Ui(-bye,2] %
¢) Determine the x- and y-intercepts of each graph. v 4 ”g’“ -k
Y 'tS' *\ = 2 L
y ¥ 20 Y3 Lleat)

¥;,\& 2 -\g 3;.\{_:5
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434  Equations of Linear Relations Lesson #6: Graphing Linear Equations

%% a1 %l 54 ‘ A% Y
7. Consid%;f&llp@imata points exﬁ%sﬁ’@@/
ATy ] 23| P[]

TILLL
i éiqkﬁe f values }% /«QL; f«f{ Hﬁ
c)

-3(6\36 slol1i1]|2]3]34

y-3\3}135 ylelsha)s]2 y[1]1a]of1e6]2s
s oo nn S 15
In each case, determine the equation of the linear relatlonshlp if it exists.
Linear Linear non- Haay |
= j_*.L—- A ;@ M= -}
LI I
| b=-1]}
Y= 2% - jv%xﬁ

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

x | 32|41 | 50 | 59| 68 | 77 | 86 | 95
y 0 5 10 15 1 20 | 25 | 30 | 35

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

y - M: = i
o 41 = 3 1
=] Y-0=5 (x-32)
2o 9
/1'/ ‘15 :6(x-32)
: ‘ X
0 10 ;;0 bo 2p 193 0\‘5 2§ ¥ -lbo
b) Rewrite the equation of the linear relation “3 oo e § x ¥ = '1} 132
i) intermsof x (ie. y=..) ii) interms of y (ie. x=..) 5
3= 3 -32 ¥ = ‘i
g (X ) 3 5-\32_
oy
=5
¢ -1bo
. 9

¢) The formulas in b) are well known in the scientific field. Can you suggest what
scientific variables are represented by x and y?

X i -‘-mgwx\uu in F° \3 i \».,M‘erdm n°C.
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Equations of Linear Relations Lesson #6: Graphing Linear Equations ~ 435

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

yl-4|[-3|-1]101¢}2

BYMEREE9.  When the data is graphed on a grid, the slope of the line is
Choice

. 5 -
B. -5 = ‘:.‘)?. (j‘ ™ s “Hed = —;L .
R SO E
5 X, -¥
1 !
D. -3

NSEHEl10. The equation of the linear relationship can be written in the form Ax — 5y + C =0. The
Response value of A—C is v

Given ,""; Yiia& m
%\: “i“ﬂ P( le,0) Step o A#-S-g 4(=0 S“th'- A-c
P L i :]
Y~ o= L (x-l)
™ 3 5 ===y
> AN —
Y = _é_ {x -10)
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436  Equations of Linear Relations Lesson #6: Graphing Linear Equations

Answer Key
1. 2. 3.
7] UL I A T 7
EEER Y 1 1 ‘ 7|
| < ”ﬂ’, ! -
T e
g ,»"”T" e
mmn D = R e ] uamas "
i% : 5 . 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 left 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)
L 7, i i/
- . _
M : = i -
. il
= 'S / =
] i .
3 g%} ] a B B

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

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.
¢) For x+ 5y +10 =0, x-int = 10, y-int = -2, and fory — 3= %(x + 6), x-int = —15, and y-int = 5.

1
7. a) y=2x-1 b) y=—§x+4 ¢) not linear
8. a) 5x-9y—-160=0
5
& b) i) y=Zx-—, y==@&-32)
9
40 = 9
ii) x=—-y+32
5
20 .
¢) x istemperature in °F, and y is temperature in °C.
X
0" 0 a0 0 80 9. C 1o. 1t 1
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Equatians of Linear Relations Lesson #7:
Slope as a Rate of Change

Rate of Change

Part One

The graph shown represents the distance travelled by
a car as a linear function of time.

a) Complete the following to calculate the slope of
the line. Distance

(km)

rise B~V ldo-Yo
W= = I e - g_?. = ’*O
2

b) The slope represents a rate of change:
a change in distance divided by a change in time.

Complete the following statement by choosing
the correct alternative and filling in the blank.

The distance is ecreasing) at the rate of _ ¥ km per hour.

%“% “Thialke Qﬁem&%j@ri

Part Two Hows doec Huis relate do the
Signot the slope. ? Oositives
The graph shown represents the temperature of <leges

an oven as a linear function of time.  vise froo LDk

o fight !
a) Calculate the slope of the line.
Oven
Temperature
w £ S

b) The slope represents a rate of change:
a change in temperature divided by
a change in time.

Fir
G, 1205 "
S
(1,40)
Time (Hours)
st
(5,350)

Secand

0, 50)

Time (minutes)

What units are used to represent this rate of change? @ /mi aude.

¢) Complete the following statement.

The temperature is ecreasing) attherate of __ k0 _°F per inube..

L Positue slopes

tige o left
‘i‘@ Mﬁk‘%’%
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438  Equations of Linear Relations Lesson #7: Slope as a Rate of Change

Part Three
The graph shown represents the amount of Number Sesond .
fuel in the gas tank of a car as a function of the of (20, 50)
distance travelled. Litres
a) Calculate the slope of the line. in
Fuel
me =0 o o Tank
{320 = 24 1990 © )]
b) The slope represents a rate of change: Distance in km (d)

a change in the amount of fuel in the fuel
tank divided by a change in distance.

What units are used to represent this rate of change? L ’km

¢) Complete the following statements. 7 R Thinke alopatit)
The amount of fuel in the tfmk is (increasigg/ Circle one. Mféﬁgﬁ:;i%m% &
The rate of change of fuel in the fuel tank is =%/ 1o L per km | %ﬁ%ﬁ% males
The amount of fuel is decreasing at the rate of Yio L per_®m Y Lioa
T Lali
d) Determine the equation of the line in the form N=mD +b. { e fﬁx k. W n:?
N=N =zm(D=-D,) Lrom le0d
\ “&% mg&ﬁ' 1.
N-S'O 5’—&(“*103 .
=-L
N-5¢ = -LD ¥d N \QV e
lo R

clssEx.#1 || Tyrone is paid a base salary per week plus commission for selling electrical appliances.
Last week his sales totalled $3 500, and he earned $620. This week he earned $680 for

sales of $4 250.

a) On a grid, plot ordered pairs to represent this information. Eamni Frex .
b) Calculate the slope of the line segment joining ATIngS (4250 Ls{)
X $E) !
the ordered pairs. /
M‘M = 80 -g.08 Second.,
4)55— oo TS50 (3500, b2eo)
¢) Explain what the slope of the graph represents. | S G S)

Heears § cends for every doMlar in sales.
d) State as a percent, the rate of commission which Tyrone is paid. 2°lo

e) Calculate his weekly base salary.

$L10 = 3°L0 of ¥ 3500 A8 Lasg sa\an] : * 3%o
6o = 230 +} =
%= In0

f) How does the answer to €) relate to the graph?

Wis the C-iboreep! of the sﬂl‘\\.
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Equations of Linear Relations Lesson #7: Slope as a Rate of Change 439

g) Write the equation in the form E=mS + b.

h) Two weeks ago Tyrone earned $486. Calculate his sales for that week.

Aok 20.35 1340 32 Wb . g
YL = 8.35 o.0%
Average Speed Sales = ¥1825

Biyen is taking part in a long distance car race. After 3 hours he had travelled 270 km,
and after 6 hours he had travelled 630 km. i

a) On a grid, plot ordered pairs to represent this information.

b) Calculate the slope of the line segment joining beo

the ordered pairs. oo
Ai%@m .

™ = = 3bo s} ™

e g‘e’-b

& -5 ] 4 Soo

¢) The slope of the line segment represents a rate of change: 2eo

a change in distance divided by a change in time. 4,

This rate is the average speed between the two points. o
State the average speed of the car from 3 hr to 6 hr using

appropriate units. 120 km I N

° v 315 45 4 4

Eime Unowess
d) On the grid, plot the point (0,0) and determine the average speed of the car during
the first 3 hr of the race.

ne o=0 =90 A0 kmlh,

e) By looking at the grid and without doing any calculations, how can we tell that the
average speed during the first 3 hr was less than the average speed during the next 3 hr?

“The S‘\o‘e. ie less S‘tc? &uﬁwj.'“‘a Rest 3n.

On a graph of distance as a function of time, the slope of a line segment joining two points
represents the average speed between the two points.

Complete Assignment Questions #1 - #10

Assignment i

1. The distances and times are recorded at certain points T IR
. 506
on a journey. Calculate the average speed

40! vy

a) between O and P 3.93_". 2100 kmlh 3 4
b) between P and Q 4So=300 V6o kelh 20;
Y§-3 108

¢) between Q and R

;sO' l*so ='s° Mlk I‘O 1 o E & ? ,r
d) for the whole journey ©~% ’ hours !

5Seo, = ‘N% \'_m“\.
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440  Equations of Linear Relations Lesson #7: Slope as a Rate of Change

2. Absolute Value Computer Company was formed in 2014. By Jan 2016, the company
had sold 520 000 computers and by July 2016, the company had sold 610 000
computers. Calculate the average rate of change stating appropriate units.

610 200 ..
= S20990 o \5goo CoMgw\cﬂ per toati.
. |

3. In 2017, the transit authority in a large city reported 17 678 465 passenger journeys.
In 2012, the number of passenger journeys was 21 520 075.
Calculate the average rate of change stating appropriate units.

T 1§48 -~ 21520 05
2017 - Lol

- T76% 322 Qg‘ss“jg_( AOM\\QS; ECX !jur.

Qraes Kon ® Whak does the hegative Mo’ Jouseeus are dermsi

4. Shanna is paid a base salary per month plus commission for working in a clothing store.
In January her sales totalled $10 500 and she earned $2 460. In February her sales
totalled $9 350, and she earned $2 322.

a) On a grid, plot ordered pairs to represent this information. Earnings Qs
$ B {10800 1 2400)

b) Calculate the slope of the line segment joining the ordered pairs.
wbo = 2322 _ 413%

RRERE S -

m =002 00°
lospo ~ 4360 W\sp e 1% ?@ci‘k ve ard Tising.) (2350, 1322.)
¢) Explain what the slope of the graph represents.~  llso, nobee ﬂg ? Y]
She earns \2 cends Jor every dollarof wr&%$ - .

d) State, as a percent, the rate of commission which Shanna is pad

s alte %mm.axirﬂ%.
\aely

e) Calculate her monthly base salary.

Moo = 12 °lo of W0S004E

Mbo = Rbotd =10
f) How does the answer to e) relate to the graph?

Wis e Bintercept on the vertial axs.
g) Write the equation in the form E=mS +b.

bose s::\m:) =$ 1200

E=0.08 3\2g,
h) In March, her sales were $11 200. Calculate her earnings for March.

€ = 0.0l 200) %1200 carnings © $asuy
: 13yy 4 00 = AS4Y —_—

i) In April, her rate of commission was increased by 1%. If her earnings were $70 less
than in March, calculate the value of her sales in April.

camiras = 251y -1o = § 2474 0.B%= Y Tales ;‘#q;oo
——
24T = 0135 ¥ oo § e lay T
0\
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Equations of Linear Relations Lesson #7: Slope as a Rate of Change 441

5. Water is leaking out of the bottom of a barrel at a constant rate. After 3 min the water level
is 58 cm and after 8 min the water level is 23 cm. ,
W&%{ @,g%i

a) On a grid, plot ordered pairs (time, water level) to represent (emY |4y
this information. Setend

b) Calculate the slope of the line segment joining the ordered pairs. &

% . - ,
= e :‘""‘?8 = %5_ =1 ™~ . Lrek
( 3,23)
¢) Explain what the slope of the graph represents.
The fabe ab which Yhe woker lesel s c,\\mxninﬂ. Lime Unin) t
W Conlmig .

d) Complete the following. ‘

The water level is changing at the rate of 1 M per_ted |

e) Determine an equation to represent this information in the form W=mz+ b, where
W represents the water level in cm and ¢ represents the time in minutes.

Sl BT ERES) Gl

wWowy s bl - ) j* LRI Mg L ARL1N
w-az e = T(k-%) We -7k 479
f) After how many minutes will the barrel be empty?

o:-ﬂ:ﬁ___j—»tﬂ\"v W5 ming
Tk =119 o

g) What was the water level in the barrel when it started leaking?

Py

%WWWW«W'%%
2 ="l
_“;=° ws'l‘ 1qc’m$m@ © ot oy 419 Q
—— Mm@ﬁ — ] Wgﬁ,ﬁ e
h) The barrel is cylindrical in shape with a radius of 20 C;;’l& MM b ~value
ﬁ-@ ‘ﬁ E m&:{%%x
i) Calculate the volume (in terms of Tt ) of water in the barrel after 3 min and after 8 min.

I Sy VSTV h
@;%mw} = v (30) (53)$ (8&2&%) =T o) 23D

23 200TWem t Y100 T cond

ii) Calculate the rate (in terms of 7 ) at which water is leaking out of the barrel.

ﬁ'&«% Gy '3{&?& Singe Thea
cake i ﬂ@wﬂfj f

%

23200 _ qroow
e

2800 N cne /m’.t\ .

s, Awmsia at o vake of 2800Tem®|nig
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442  Equations of Linear Relations Lesson #7: Slope as a Rate of Change

6. Jack rented a car from Absolute Value Rent-a-Car Company. After driving for two hours,
the odometer reading was 21 328 and after five hours the odometer reading was 21 604.

He completed his journey after six hours. SN e
bébm eber { %‘k
. . P . ymAi {j> ﬁ%{p %‘C- i, 3"‘«%
a) On a grid, plot ordered pairs to represent this information. q S fesitive slope L
b) Calculate the slope of the line segment joining the ordered pairs. Miﬁiéi{ gsr/
me Hbw-2131R %_.& .92,
e T (5 21b04)
C —Leall: Siqw m ¢) Explain What the slope of the graph represents. (3,213 22)
/> e vaba 0¥ EK@QQWC a.vunﬂc, SQ“A bedweenn 2h ard Sh is R kmlh.
K\ He vate o0 \“;
Lime(h)

%d) Assuming a constant rate of driving for the whole journey, determine the odometer

{/» & ms%m& e kw%readmg at the start of the journey.

Mq%mgm toush 21328-2(92) = 2uuy
F”/
%g mu%‘ } e) Determine an equation to represent this information in the form f{#) = mz+ b, where
;kwfxw f(t) represents the odometer reading after ¢ hours.

Prey= Tt vavay
f) State an appropriate domain and range for f.____ {7 T

Jomm\-.%klcé&.&k'te&g QY- wg) TLlY 21taL

9
P 3

\ﬂlv\ag' gmal 20 $(R)S 21696 S -/ T
/ Eﬁﬂkma&e; it %%@Wf"

7. To test the gas consumption of a new SUV, Jana
filled up the gas tank of 58 L and drove the SUV

3
Sgﬁgt 05 {Gﬂgg;%‘ ' 3
until it was empty. She drove the SUV for 464 km. ~

(045‘3) C it usd bee i«wﬁ«f
ﬂgwh*e Siace

a) Sketch the graph on the grid provided with  Vslune ° . y
distance travelled on the horizontal axis. of Fuel Y \‘“‘ﬁ‘}: gﬁ%“”’@% J/ﬂ
W) ;@thﬁ 2l N
b) Write an equation in the form y=mx +b which A
represents the volume of fuel in the tank as a

function of distance. v( v
Bl o)
Lo} o 5 3 - ‘ ] 3
T T 3‘--.‘5'&-\58 Distance. (k)

¢) State the slope of the graph, and explain what it represents.

M 3\0?( : "ls . Ve volume of Fal i:\*\csds “dant s clecfus'm.) al a tate o0

d) Determine the distance travelled after using 12 litres of gas. -!?-\‘\m\ .
“'-"' ¥ L :q(,lcm
\ / i
e) How many litres of gas are used by the SUV when it has travelled 200 km?
Joo km ¥ _3° Tagp 25 \ibews
liem
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Equations of Linear Relations Lesson #7: Slope as a Rate of Change 443

8. After 7 days of heavy rainstorms, the water level in a river peaked at 2.85 m above the
regular level. Four days later, the water dropped to 2.25 m above the regular level.

a) Assuming the water level falls at a constant rate, determine a function A(r), which
describes the height of the river above regular level as a function of time.
Take =0 at peak water level.

Given: lo,295) «—nihal Hmeao Solve: s 233 -2 Wity = ~o.5k v2.95

4 -0
(%, 2.25)
Frek s
%M%mﬁ“ M?’vﬁ%‘ % ‘&i
b) State the slope of the graph of the function and explain wh;‘f‘ig represents. m%?*‘\%ﬁggg@ H
. NEYY T
m=Slope s .15 W is the rate at which the waker e wegative \alue
" \evelis changi (o vakeoRcharge )
¢) Determine an appropriate domain and range for A. i makes Senls lere! ﬁ./
K Ve trand b .
let h=0, when the Weight ©f e viver vedusas o o e TN
vegular level. m )

z Tee lewel 5’%’%&‘@&@. K\E

0= ~o.\6£2.98 'L= 2.8 wmwﬁww,
0.\ domain '-3&.\05 ks ﬂ,&_&zi

o.lst = 2.35
19 vanﬁc:%\'\\oi\'\‘z'l.QS.\'\e"S

BYMEEY. A repair company charges a fixed call-out fee for any service call, plus a fixed rate per hour
_ Choice for the length of the repair. A three hour repair costs $155, and a four and a half hour
repair costs $215. The fixed call-out fee and the cost of a seven hour repair are

respectively N
A $ - Sy Givea® Solve: s2: (ot 1stoplyiat
35 and $285
' Sewond =168 - 4olx-
B. $40 and $285 (3,155) o 15 =155 Y 3)
$35 and $315 46 = 3 3_\55 - Yoy - 120
D. $40 and $315 first

(45, 215) o Y= doa «35

$3: when w71 y24olT) 4135 = 315

et 10.  The temperature at the top of a mine shaft is 18° C. 250 metres below the surface,
Response the temperature is 18.8° C. To the nearest tenth, the rate of temperature increase

in °Cperkm is .
(Record your answer in the numerical response box from left to right) 3.1
Gen'. Colve
e
Secend : (o,13) (g3 ¢ 0.003%2.°C ger ™
M e —
%;-;% . (250,14 2) o= O 8.2°C ler ko
s ©.00 9; 2-
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444  Equations of Linear Relations Lesson #7: Slope as a Rate of Change

Answer Key
1. a) 100 km/h b) 150 km/h ¢) 50 km/h d) 91% km/h

2. 15000 computers per month

3. 768 322 passenger journeys per year

4. b) 0.12 ¢) the rate of commission (earnings per sales)

d) 12% e) $1200

f) it is the intercept on the vertical axis g) E=0.125+ 1200 h) $2544 i) $9800
5. b) -7

c¢) the rate at which the water level is changing in com/min

d) -7 cm/min e) W=-Tr+79 f) 112 min

g) 79cm h) i) 23200m cm®, 9200mcm® i) 2800m cm®/min
6. b) 92

¢) the average speed between 2h and 5h is 92 km/h

d) 21144 e) f(H=92t+21144

f) domain 0<r<6,te R, range 21144 <f(t) £21696,f(t) e R

1
7. b) y=——8—x+58

1 1
c) slope= Y the volume of fuel in the gas tank is decreasing at the rate of 3 L/km

d) 96 km e) 25 litres

8. a) h()=-0.15:+2.385
b) slope =-0.15, it represents the rate at which the water level is changing
in metres per day
¢) domain 0<t<19,r€ R, range0<h(y)< 2.85,h(t)e R

9. C 10. 3 . 2
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Equations of Linear Relations Lesson #8:
Practice Test

1. The slope of the line with equation 3y = 2x—12 is Q@m‘%» g{ f @

. é 3 2. 2 -—ll s é%mé@é beotinades %a{ﬁ
3 |

C. 4

D. -12

2. The y-mterc%pt of the g{g)mhg{}he line with equation y =5x—10 is

A. 2 m.,, , Ceall K t“%m i
B. 5 » MK ﬂ@
C. 10 Ai' ﬂif@g‘& & ”g@
-10 gi@%@ %m&ﬂ ‘»,
o

3. Which equation represents a line with a slope of 3 and a y-intercept of —47

A, y=—4x+3 Lek ma2 3
B. y=—%x—4 %&t"’“@%
— 2y G 2orcth
y=3x=4 gz (3)x + (D J
D. y=3x+4
y=3x-4
-

4. Which of the following is the equation of a line perpendicular to 5y +x+ 6 =07

y=5x Goal: \solate the sloge of aiven %b@am and theq
B, y==x tedethe Wﬁ@%ﬁm« Y mt@%
1
C. y=—%x Stepl: By 'X'L s\ :-—l Sat N alive Ted \
5 vy 7 R 3 {roea
D. y=—§X U ’ %\ﬂeﬂ- = 5

5. Which of these ordered pairs can be found on the graph of the line 3x — 5y —4 =07

i 8,4 i) (3,1 iii) (0,-0.8) iv) (-2,2)
A. i) and ii) only ) -5 -%=o » W) 3y (1) -4=0 xr
i) and iii) only .
T i), ii), and iii) only &) 30)-Sl-ag)-d=oyy W) 3252 -He-de we
D. some other combination of i), ii), iii) andiv) -
f‘w\ ‘f

/wh_} TN o - T \

‘k Fov both ) ad i) %"z; 813 Aﬁ
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446  Equations of Linear Relations Lesson #8: Practice Test

6. The point of intersection of the line 9x — 3y +9 =0 and the y-axis is

Ao 0,9 Yk Let w0 K-équ

0.3 (s (0,2)
C. (0,-1) A -3y+q:0 =3y —_—
D. (0,-3
©0,-3) 3
Use the following information to answer the next two questions.
P A
| ol
The x- and y-intercepts 3 int eI
of the graph shown are 10
integers. % Tt
7~ ‘I) /,I )
— =2
Ic
)
BT -
A &
T T
7. The equation of the line PQ is Lo po(m: m;‘iiw %x,%
. - b oog” \ /
A. 3x+4y+24=0 "o T % —% tate of Mﬁ@f
B. 3x+4y+32=0 Musk alwous {
3x —dy +24=0 - ;. e be q;mggg‘gf@
TS q o i
D. 3x—dy+32=0 Roin® (loge [Yial L o Lowsg e ”_,j
N, W
= fae .‘.b w/
‘)(’3‘0\ 3 0:33-431.11.\
y=3x¢h dutata
Qo,6) % 3x—Hyt24=0
"\\3 = 3%t

WAl Given that the line above passes through (7.2, k), the value of k, to the nearest tenth,
Response is__ .

(Record your answer in the numerical response box from left to right) Ll
Let wivg 31D -4(v) +24 =0
s k
3 2Lb -tk 20 e subback 210 aud o
“ik = 4s.¢ %m\n both sides |
Mi; "ZF“’* s MAW‘%%%M "Qﬁs%"’) -1.
K= W4
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Equations of Linear Relations Lesson #8: Practice Test

8. Ifthelines ax+by+c=0 and dx+ey+f=0 are parallel, then

447

ge—bd=g Ooali1FHe sloes are Racallel Hen Belate e slopes ek them be

ae+bd=0 ﬁt«wa& o each olher yasd Fhen %Ms"k %M‘%ﬁ M%;% ot *@:@%%
C. ad-be=0 Yo 2ec0 . Ste1: ey %M L 3 1
D. ad+be=0 “eflt bys -ax-c ? ; e
o 4= ] dy \: x, rs‘ e
¥® g%% - % E C T
NEETEEIl2. Given that the line joining the pointS (2,3) and (8,—¢) and where g W, is —ae=-bd
Response perpendicular to the line 3x —2y —5=0, then the value of g is at-bl -

goint Elopel Jinby
(Record your answer in the numerical response box from left to Tight {

S'\'g?\‘. 5)("5‘-‘2‘3 ‘5‘.{‘,1_‘. “ s -9.3 2 3\
S 3. T3 3-q-3) = =2(b)
- 31‘
- 1 "3 e 2 3
b 3 3
= Vi
9.  The equations of four straight lines are 3

1) 7x-y=0 2) Tx+y—-6=0 3) x-Ty+4=0 4) x+7y —-2=

Which pairs of lines are perpendicular? 1) Tx - 9, % =Ty Wjﬂ

A. 1)and2)only 1) 3=—7v +L gig;;w:":g C‘Q and
2) xat=T tiyad o 00
WYy ]

W”Tiw

B. 1)and4)only
‘C.) both 1)and4) and 2)and3)

D. both 1)and2) and 2)and3) 5 13= =2 ‘3.4‘ .

10. The line passing through the pomts (=5,-2) and (-2,-1) has equation
A. x+y+3=0 (o gth = Fra2)
B. x+3y+5=0 \
LI S | .
C. x-3y+1=0 ™° e B slye)=vea

x-3y—1=0
34ty exd2

<

NTCTSWEE3. The lines 3x —y+2=0 and 5x—By+26=0 and where B e W, intersect on the y-axis.
Response

The value of B is

3

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

3 42=y (0,2) lieson Sx—%\j x2f, =o

Yrdxt2 5(0) -8(2) t2b =0
Yintabsy 26 =28
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448  Equations of Linear Relations Lesson #8; Practice Test

11. Which equation represents a line which is

perpendicular to line /; and has the ) y‘f N
same x-intercept as line [, ?
g
x+2y-2=0 : / \ |
B. x+2y+2=0 ANIIF S S .
C. 2x+y-4=0 < = \\
\
Cheo s D. 2x+y+4=0 / \
%’ A s
e | (-QO : fl; 5
M, =ise . L. o LF
8, "2 2252 My, o -) ‘ \ 4
Un 3 - 2
Step2! I Sheod:
' , ~o=-L(x-2) P 24:-x12
ine L \"Qz) : ‘j S ) b}
Y. 2 ¥ 424-2:0
g ® __J 2
Y 2y=-1(x-2)
Point { 2,0)
4. The equation of the line shown in the diagram 4
A n
S s Ax+2y+C=0. The value of 7, tothe L |
nearest hundredth, is \
m=‘:§$:i « -3 - = \\ -
ran _t ';- I \\
Y52 -3 (x-2) 3
3 Y] N
Qoil\{:( 2,—5) 2 (\5*5)= -3(x-2) ’ e ‘
2g+h--ax+b U BLs
) (Record your answer in the numerical response box frorn left to nght) 0. T[S
ey
Notice 4ue . 12. The equation of AB is x—2y+4=0. YA
| AB cuts the y-axis at C. RO D
e s m“(j j CD is perpendicular to AB. X+ 2‘3
Whin a. “%L;g \
valge tnt be Z The equation of CD is Y- i 4L

Coled Be N A x42y-220  Mag:lf meyiog

. ) B. 2 -2=0
%im ah Q%}sa‘%hm () xX+y E—Z;—-_

mmwm\&y C. 2x—y+2=0 2)
‘% giég_} - D. 2x+y—4—0
~mx&s€ﬁm

%\{S%§ WNJ 3’)—3 ")-7‘

2x ty-2:0
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Equations of Linear Relations Lesson #8: Practice Test 449

) : C 1 .
13. Consider 4 POR in which side PQ has slope 3 and R has coordinates (—4,7).

The equation of the altitude from R to PQ (the line drawn from R to PQ,
perpendicular to PQ), is

N I
A, x+3y=25 Mgp 2 =3 S
B. 3x+y=19 - ?Mﬁw’f%
-
Ix+y=-5 3 x4t)

7 Bx4y=-19 Y -T=-dx-12 \ Moz
5% +3§S=Q ety g‘“ﬁﬁjfg %&% 2 (-
14. Which of the following lines is/are perpendicular to the line 9x +y+2=07 )

® -ﬂ -
) Oy+x=2 i) 9y-x=2 i) y=9%x+2 iv) 9y=x-2 3@
. . cos R .. \'i N ) L
A 1) and iii) only ¢y Ay = -K+2 {ms. | ) q\, EX4) m)\m
B. i) only e olyaz 9 yelraz e
C. iv)only 3 qt +5i 1 g
some other combination of i), ii), iii), and iv) M | ) Y* % L ‘;‘-
i1 m«d L ave ?ex%’&kgifﬂ}gf 5
15. Theline /; passes through the points (=3,5) and (-2,-1). M : ‘ll
Which of the following statements is true?
A 1
i) [, passesthrough (4,-37). ii) [/, hasan x—intercept of —%.
1
iii) [, is perpendicular to y= ert 2. 1 Cide wovle .
\.\ =bx -1 \
A. i) andii) only =37~ el -1y meloS . g
B. i) and iii) only -39 “2%%
C. ii) and iii) only Ls=0s vv
i), i), and i) Yl = -blxea)
i ™ ¥l e oby -2
u\ x_i(\—k“ L&zaﬁgw 0:—‘, _‘3 u\) M“‘E-L “,
= bx =13 '\5=-L¥ -3\

Xe=t3f} e
NISTSSNES. The temperature at sea level is 12.1 °C. At the top of a mountain, 6400 m above sea level,
oo the temperature is —29.5 °C. To the nearest tenth, the rate of temperature decrease,
in °C per km, 1is .

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

s b.cob8 °C Qu'm = ‘o-S‘C Ye.rhm
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450  Equations of Linear Relations Lesson #8: Practice Test

Written Response - 5 marks

Consider the points P(-7,-2), Q(2,1), R(-2,-7), and S(8,3).

. Show that the equation of the line, L, through S and perpendlcular to PQ
ope) ﬁm%, .

=3
= ¥ w’s @ m -
?Q L &7 9 3 3 3(x-8)
e - 2 =23 :
e N Y \'/é %3 x +af
“atc3 0 ig%;iﬁfk D) Yy=-3x 27
o ,,3*

s C (2253
* Determine the equation of the line, L,, through R and parallel to PQ
Give the answer in in slope y-intercept form. / ey

I
My 3
f” 778

=} -
3 Iy

M pcatie| = é

{-7) Jelx-nd
3 3 L
* Draw both lines on the grid, and state a suitable window '\3
which shows x- and y-intercepts for each graph. |
42219
> 3
L ES‘-LS, 5] - o >
p 3
i R
Y [ °.35,5_J Y=-3x ey
\j
Answer Key
1. B 2.D 3. C 4. A 5. B
6. B 7. C 8. A 9. C 10.D
11. A 12.B 13.C 14.D 15.D
Numerical Response
1. 1 1 4 2 1 3 1 3
4. ] o | . 705 5. 6 | . 5
Written Response
1. ¢ y=-3x+27 . y=-§x——l-32 * x:[-5,25,5] and y:[-10, 35, 5]
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