b 2.1A Rearranging Equations

Equations of lines generally have two variables (except hof‘%o“"“""*( and V._-r"-\' e A ‘
lines). We must often rearrange equations into _ (Js feren+  forms.

For all of the following, rearrange into the form

Yo X
y=_x+ 2% .
tCOeF‘F\C\G-("\ A B
1. 6x+y=2 * isolate y c 4, 5x+2y=7
’6)\( '6X o .D _-:_E-)L ‘gK
_\j=-6x+2' M ﬁ:-s—x*l
:A 2. - .-
We-Sx+ 1
— 2 2
2. -Bx+2y=-4 5. 2x-y=7 | TN
ANy e
‘.L_L - 'ﬁ’ftj. 7 % -1 = ¢
3 I B
u - = —
3. ¥2x-3y=0 6./—2_x—‘2__=-‘:'l_g.
1—2)\( + “T -1 "X
x+3: (0
’3:579,)/){ - X - ¥
z ’xj'—(”
L X 3
3

2w =6 = ";53

Practice Work: w/s (38#63) (',r-ﬁp-fzi Q’)a.‘e*c
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T 5 3.1B Slope-Intercept Form
y-intercept: ’T\!:e -oacrdma"'e, of the Po‘“l’ W\(\cﬁ\(q &
e o€ cwtve” Crosse s Heo W~ axls - 3\ 5-m3r =3
The volue €y When X2 O, b= 3
slope-intercept form: ==X -
TR covotion o o line in Fhe
- \
o] L L ohere M ’5\°PC— \
Lot | W= o X +b (seFraent of x) \
ond b o He - nbercent ¥




Ex. Graph each line using the slope and y-intercept:

; | hx(” ' | ! @y:'gx—‘l
) {\\) b=4L[ (O:-L{)
: \\ m= 2 :-2z
% 3 -3 Ch—
3 5 b 3 g \ /@ {\ P% |
— A @y=—3x+5 - L s
“J | : X - b 5 3
| ==-3
AT T
4B \

i
6 |
q

Ex. Express each equation in slope-intercept form: 5 = Mx+ b

3x+2y=6 2x—6y—4=0
'Haj ‘Hoj
iz ey
b b
L2+
TR

Ex . A students’ council rents a portable dunk tank as a fundraising activity. Students pay for the
chance to hit a target with a ball and dunk a teacher into a tank of water. The relationship
between the number of balls thrown, x, and the profit, y, in dollars, may be represented by the

equation 3x — 2y — 600 = 0. A~ 2:3 ~-600=0
a) Rewrite the equation in slope — intercept form. + 9 4T
-4_3_ R .
3%x-600 = 72
B Z 2=

b) State the slope of the line. What does the slope represent?

=t W= 3 4 - 200
Zbe\\ z

* .50 [bal\
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BX-Zxﬁ-(pQ 0

c) Identify the y-intercept. What does it represent? \3' ,__ X - 300

= =300 Cost +o rent Q\M“L
Yank

d) The break-even point is the point at Wthh the money raised equals the money spent. How
many baIIs must the students sell to reach the break-even point? ~ C =

A=0
02, - 300 Frof e
3.0 % +300 )
¥ 4 ‘:‘\?;X P Qoo balls 4o brea kb
> X,l
W00 - Bx - /e

Ex. An archaeologist simulates a First Nations method of boiling water. If the starting temperature
of the water is 10 °C and the equation W = mt + 10 models how the temperature, W, increases
over time, t(mm)

a) Aftef5 min} the water temperature is 19 °C. Determine the value of the parameter m.

What does m represent? g B i
W= mt+\O
~\o -0
Moz 3¢ o ‘
o‘:i‘f_ﬁ__ﬁ -": l-g C/mwﬁ
= 5 S n
b) How long will it take for the water to boil?
(0O = |.B+* 1O SN oo °C
-0 - O
zl.it 50m ~ Yo borl
‘ / .
/ - 3 \
+ ( Y )
_ U=Ox+3/

Practice: g ShE/AAAAI/UIIIOARA

*ignore “use graphing technology to check” |

2+ b (5L0 — N A
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5 £.1C Equations of Lines — Slope Intercept Form

To write an equation of a line, we need two things:
1. 5 ‘Qpe,

2. \ -ter ru°_jp4l'
=) .

Slope — Intercept form = S =X+ b

Given slope and a point
1. Determine the equation of a line through (-1, 3) with a slope o};.lu
y=mx+b X M\

@ b= K @ Loy xe Qp]/u;;\t;(\

j: ™M -\—\Q
2. ﬂ.q,\,b Y = Mmx+b
:-'32. 4 b = al-—x +\/"‘
3 3 3

1 s |
3% o | b=/
2. slopeofm= :21-, throgg_l;;oint (4, -3)

@ wrte eoLuWF\‘ ~

Ob:7 ’

|

:s:mx-ﬂo j—‘:——x'||

,5:,/’(_@44_') ﬂ! z I'.
pa '

-3 = -2%b

42— +2



Given two points on the line

1. Find the equation of the line through poin@ and (4, -2)

? B 9 Two steps
@ M=o O b= \D o Calculate slope
= _ - ,\, o Use slope and 1 point to
AR P Re ) 3 PoX b " find b.
Kok dmo20) N
e o
- L‘@L L["Z+b QU‘)( \01(““ 1o

-4 [6=5) '/j/-zx+k

| "
= b

. Find the equation of the line through (-5, -3) with a x-intercept of 1.

D = @ b=" (1,°)

—_— 2 \
-7 gL los+b el
z 3 S +2.5 z
b o Lt
o -05= b ks
K A =L . bl SUEES

Practice Work: w/s (159/160)
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vi General Form

General Form: |\ e, ua_‘,’)or\ o o hine , In 'H! 72" W\I

1{""_ T a :_ ii e, 'I\erz, A e (}\) 3 B QHO{ 6 ,

:l———;_)__x_ + 5_J iE___o_ (A ‘s Posu}-p}b y no PfﬁC%)or\ ofr
decimal COQI{\"C/Q’/M%)

=

Ex. Rewrite each equation in general form:

3 3 3 o4 9
y=—gx+6 y=3%¥-2
By=-dx+1® fy = 3x-%
Tk Y2 Ty -4y
ZX-\-%\ :_\'Zﬁ O = 3x‘¥j—?

Zx+34=-18=0

Ex. For each linear equation determine the x-intercept, determine the y-intercept, and graph the
line using the intercepts: J =D xXzO

i”‘“\F:‘\\{’E "T i ‘ B @2x—3y—6=0 j—m*['(x:O)
5 A
% x-n¥(y=o) 213,60
N 2y -3(e)-67% O Ty
™N - ' L F -4 -3
...... . L] T4 = 5
1 < L% h = |
, [ | N\ | =2 .
—:p 5 ,4 L] 5 1 i ? \@\\ﬁ X ‘-'2) B _~5
,,,,, e _ (3,0) (0, 2)
IAZ R B x-1nt (y=0) U
el L] 4y ¥5¢) 2070 oty 200
SIS Sy =0
| oy e
fx =0 | y=4
I x z SK (OJ L,f)

(52



Ex. Sketch each linear relation and identify the intercepts. Then state the domain & range.

AN ; .
1, (@ y-3=0 Yoont= 3

R xat T nent

T T @ ~ -3
a _
X 3-3

. b i 7 ‘ o
. : < 0x+3 xeR

T » 3ly72, ¢ RS

|
| P
0 e SF - a4 11_. — % - - L’,b

14 + L 7 1 @
; ' i x+45=0 )("/(f'_:‘%g’

-int = none

A T ] Sx|x=-q5 xeR]

v

A ” fjlye?;

Ex. Spencer has 66 GB of disk space left on his laptop to fill with television shows and movies that
he purchases on-line.
a. Suppose a one-hour show uses 1.1 GB of disk space and a movie uses 4.4 GB. Write a linear
equation that represents the number of television shows, T, and movies, M, that Spencer

can store on his laptop. éé S - A
[T +44M = + 4yM - 60=0
HT 1 44M = 66O /\T— -
T + gy -600= O

b. Determine the T(ntercept of a graph of the linear equation. What does the T-intercept

t? M=9 <
represen ) T+ Lf.égl L0 =0O T=,nt = 60 bO+./ 5)\0‘05
'r = GO N
O maVity
c. What would the M-intercept be? What does the M-intercept represent?
T=0 (Q)+4M -€0© = O e 1S mavies
YM = 60 M- it o] NS
O Shows
M zI1S

d. If Spencer stores 16 television shows, how many movies does he have space for?

7 b+4M-60=O
+ “0 m= / 4/;’- ‘H . /é%uskow)S
L/M - Lf‘f ” moVI&s

M= il
Practice: pg: ""'_"‘-"‘2"}'.'.""" L‘\
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S 7.3 Point- Slope Form
Recall:
Slope-Intercept Form: j =mX + b ﬂ: & + ‘7/

General Form: A)( + | 3 Y +(=0
Point - Slope Form: “\|n, EQ l,ta‘l”m\ o‘? oL Non- \IQ!‘.'\(D/{

F 3 \
j“jn‘-'m(x—x) wheee W r SOPe
| ()(, X )ls o Cootdinete oA

—\-k line

Ex. Use point - slope form to write an equation of the line through (-2, 5) with slope -3, then
express the equation in slope intercept form. LY m

3o = o (xox,)
5'5_ = -3(x-"2)
3‘- * -3 X‘\‘Z)
AS * 5. 2= 3y -l
3 ‘3()(4&& +5
Ex. Determine the slope and a point on the line: y — 5 = —=2(x + 3).

m=-2 ('3)5—})

Y=-3x-b+sS

)]

Ex. Use the point - slope form to write an equation of the line through (3, -4) and (5 -1), then

rewrite the equation in general form. 1
D= 7 @ bl"P‘ pe
-3
o= - 1691 y--1= 2(x 5)
g-53 - 3 .
Al 273 X =
= ez )
=
_— ‘934973()("5)
1;)34—01 - 3)( -1S
‘a?\g ‘o?b
- Ny
,‘2‘ Dpodyt S



Ex. You are an avid coin collector. You decide to start keeping better track of your coin collection:
After 15 days you count and find out you have 155 coins. After 22 days you have a total of 218

coins.
a. Write an equation in POINT-SLOPE form that represents this situation (define your

variables) -7
(s 155 ) Om=? _
L{/‘(_ x,/ lko{‘ daVIS ? N m;l‘%‘ 19
22,21%) —
4= b of coms 22 - IS
: b3
(dogs . poins) N
b. C ion to Slope-Int f }T-:- q% S \
. Convert your equation to Slope-Intercept form @\\_,Jé’_s_/ ‘_ﬁ {\x- IS)—
=~ 5—\5’5':9)(-13(
*ISS +155

¢. What does your Slope represent?

”3\/5 Y-%4 j cowns aclcl(’Cf
toch da v
d. How many coins did you start with?

QO coins

e. After how many days would you have 425 coins?

.L/;QS: 9x ng g ko have

—
—_—

4057 = 9 495 corrs -

(45 f)"(
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Pa rallel & Perpendicular Lines

ABCD is a square. Calculate the slope of each line
segment.
-4 3 g =t

mng———mga‘_;" oy Ad 3

4

H
!
1
E
i
Compare the slopes of pairs of parallel line segments. ; ...... T . 1 &
;‘
!
]

What d'o you notice? a_,f
opes are g m <
2 Fe Y 7 mAB N D |
poco lio | |
Compare the slopes of pairs of perpendicular line segmer;ts. What do you notice?
lopes ort Negatwe fec i plocals
5 O?C 4 P A M'QB ' e i

Parallel lines: | |\, < ’Hna‘} do no’} |n4,e_(. <e c+ A ' Wg,_,{ <
S\ eqymd\d-aﬁi oJPar-‘-_ Lines have 4 same lePL
(a ‘ouf\‘ d/\p'(:\efeﬂ“' 5'.lr\4e,rce?’|'$

Perpendicular lines:

/ruoo \\r\es ‘H’\a“' mJ'er SPG‘\L 04"' qoo
J— Sl,des ore Nﬁa—hue (ec{P(on{S .
eciak e m=90 _| m= undefined

Ex. State whether the lines in each pair are parallel, perpendicular, or neither.

a)y£3x—6 M=3 b) y=4x+3 = c)y=2x+6 )
.1 ! o,
y=irix+4 m= -l y=4x—5 pzY W, 6x+3y+3=0
3 N‘W m3y 3y
/\—- \ bx+3% -3y
2 <3 "3 "3
o) -2x-1 =y
N\c/ 2 ) z i
d)y—4=0 =Lf< . e) y==x—6 Mz —= f) y=3x—4
Y 4 y=; M= = y
x+1=0 3=®x+Lf J/ Sx+2y=8 y=3x+1
-..\ " Sx -Sx
4 x_
& A= N 0‘—&("“'6‘ zé.z - S_X )c’?_ ‘ (
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Ex.Write the equation of a line that i%rallel to 2x-y + 4 = 0 and through (1, —6). Express the

equation in slope — intercept form and in-géneral form.

@m:? @b’? ®3=mx*(0

Lx-y+4:0 gfr“¢*b g g lope
3 4 i 52 Zx - ,‘- ‘P@PW\
1y S “6:=2{)+b 3777 whercep
2,@"“3 —e=z+b =
-7 i
I—— l'. ]
m= 2 yM 7—\ ——— \O < Ux-y - Q "ﬁ, %wa‘
Y 0
Ex. Write the equation of a Iine@o 3x + 2y- 6 = 0 with an x-intercept of 9. Express
the equation in slope ~ intercept form and in general form.

Dm=" @ w7,

2y +)u —b=O O 1@)+b
-z? " n ¥
3)("3 :—_Ei O = @ +b
2 -2 -2 ’-G';_bi
-ix+3 "—\5 "Il )
3 2|
™M =z _i—- \MJ_'—'—_—'%—;

—_— | '
Ex. For the pair of slopes —% an@ what is the value of n i

value of n if the lines are perpenditular? l

) — | —
A

A
oz
N - 2(2)

*esl = every second letter starting with “a”

~hE

(1.0)
05 ZX- QKQO

- ‘3
3

5

7)O=f-x 4° C”’
\O Z—x 33 \“Z

if the lines are parallel? What is the

S
_ LA _ 2_
———— —

n = -2(5)




Mutltiple Choice
For #1 to 5, select the best answer.

1. Which of the statements is true for the graph

shown?

|’_:_|T! | ;y/'Vl/?’

SR

LTI

LAl 1]

'Z|-4} -t'OI:_z_I’
10 0B " 5

A The slope is —% .

B The intercepts are at —4 and 3.
C The x-intercept is at (-4, 0).
D The y-intercept is at (3, 0).

2. Which of the statements is true for the graph

shown?
NN
S N [
RELSSEE

=2 1o |2 | AN
) A A __|_§__J

A The domainis {x|x>4,x € R}.
B The rangeis {y|y <4,y € R}.
C The domain and range are both [2, 4].

D The domain and range are both (oo, ).

3. To rewrite the equation —2x + 2y = 5 in the

form y = mx + b, a possible approach could

be

A subtract 2x from both sides and then
divide both sides by 2

B add 2x to both sides and then divide both
sides by 2

C add —2x to both sides and then multiply
both sides by 2

D subtract 2x from both sides and then
multiply both sides by 2

4. Which equation represents a linear relation
that has an infinite number of intercepts?

B y=2
Dy=x-1

Ay=x
Cy=0

5. Which graph shows a line with a slope of

—% and a y-intercept of 27

A1
ﬁ__._l _I_: ;L_J i
L3 T | _| = i — |
| ! \T\H_.I -
ENLEEREENS:
BT [ [ F
RN |
P I T
’,i/ I : | I
. | [ |
ERCEEARERY
i

Short Answer
Complete the statements in #6 to #8.

6. The x-intercept of the graph of
5x—-3y—~15=0is D

7. The slope of the graph of the relation
x= -;— y+2is E] .



8. The y-intercept of the graph of the line
y-3= %(x+ 10) is 1.

9. Identify the slope and y-intercept of each
line.

a) [ | [ [y |
—
| -p 0 ;
l
b) | [vf ] ==
N
- |0 \\:\ 4 6 x
BR [ AN
ol [ [r ) [ ]
T
4 0_ / & | ‘I ] ‘ X
1,1/ |
INNAN
[ |
d)[ Yy ] B
b= _.__._.2ﬁ _l
| —d 0 . 4 éx
P ] NS
| |
I l |

10. Identify the slope of a line parallel to each

given line.

a)y= Hx +9
3

b) 4x+ 6y =20

11. Identify the slope of a line perpendicular to
each given line.

aA)y=2x-4
b) 3x+5y=35

Extended Response

12. A hot-air balloon is rising at a constant rate
of 0.75 m/s. The equation that represents the
height of the balloon, %, in metres, as a
function of time, ¢, in seconds, is
h=0.75¢+ 3.

a) What does the k-intercept of the graph of
the relation represent?

b) State a suitable domain for this situation.
Explain what the domain means.

¢) How high will the balloon be after 20 s?

d) How long will it take the balloon to reach
a height of 15 m?

KEY

1.C2.D3.B4.C5A6.37.58.8

9. a) m = 0, y-intercept: (0, 6) by m = —% .

y-intercept: (0, 1) ¢) m = 2, y-intercept: (0, —3)

d) slope is undefined, no y-intercept

11 2

10.a) — b) =

a) 5 b) 3

1 5

11. a) —— =

a) > b) 3

12. a) It represents the balloon’s height of 3 m above
ground before it begins rising, at time 0 s.

b) {¢|£> 0, ¢ € R}; Example: Since time is positive,
this results in a restriction on the height of the
balloon.

¢)18m d) 16s



CRYPTIC QUIZ

{7 why did the little girl paint spots on the staircase?

Answer:

14 7 4 3 11 14 11 14 15 4‘1 9 2 15 15 4 12
2. What do you call a thirty-six-inch two-by-four?

Answer: |
1110 6 13 8 4 12 5 11 12 9

Solve each equation for y in terms of x. Find your answer below and notice the
letter next to it. Each time the exercise number appears in the code, write this

letter above it.

® x-y=7 %'—'2X+3y=—1‘2 @ ~2x~6y =0
‘ 1(9) sx+2y=1 £ (3D ey-ax=-6

‘\{ ' 3x—-y=-10 ,; 4x -3y = -2 @ x=2y

&
5
>
}

-

i
oo

Answers: Answers: Answers:

- 0 y=-5x+1 ER) po ]

© y=-o-1 Ok ek i S (OFZS 25
® y=8x-1 i@ y=px+3 {® y=%&-3
| @ y=lxsl

2

®y=—x+5 -;@ y=§ +§ §® y=zx+

C-38 OBJECTIVE 5-d: To solve an equation for y in terms of .



Why Didn’t The Circus Managers Want
Their Human Cannonball To Quit?

-------------------------------------------------------------------------------------

2 For any exercise below, solve the equation fory in terms of x. Find your answer in the
aanswer columns and notice the number to the left of it. Each time this number appears
ain the code, write the letter of that exercise above it. Keep working and you will discover
athe answer to the title question.

LR EE LR

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Ox+y=2 ®ox-y="2 Msx -2y =0
®-2x+y=5 ®Ox+2y =0 Bax -2y =3
®ex+y="1 ®x+2y =5 ®-3x — 5y = 10
-3 +y="4 ®-3x + 2y =0 Ox + 4y ="2
@x-—y=6 @‘3x+2y=4 @"6x—2y=5
®-4x-y=3 @ex+3y=1  O©Ox-3="4

||||||||||||||

-------- 920220209202020020020029228 ANSWERS Genennneensesnresneseenneennanessss

C:) y= § _ <:) y 2X' (::) y’-— 5
@yz_gx—Q y=2x+2 y='—’_(_l
5 | @ “x 5 _4 2
®y=3x-4 - y= 373 @y =2x+5
@y-x,! @y = —5x - 1 y=‘2x+%
8 3 ®y='3x—§ . 3
®y=§x+2 2 @y= )
2 ®y=x—6 _
®y="x+2 y= 4 -3

£ CODED ANSWER: 2

12-17-18-1-4-16-3-6-9-11-18-5-18-13-15—14—-11-9 3

10- 11 -16 =12 =17 -18 =13 -7 - 10 =11 ;-16—15—17—14-8

SRRV ER R TR LR

4-10-6-14-2-13 -18

DD-63



Why Did Gyro Go Into a Bakery 2 @'*

For each exercise below, find the equation of the line that has the given siope and passes
through the -given point. Circle the letter next to the correct equation. Then write this letter in
each box at the bottom of the page that contains the number of that exercise.

(D) m=2;3, 2) G| y=>2x+1 R| y=2x-4
@) m=-3;(1, 4) O] y=-3x+7 P| y=-3x+2
(3®) m=-5; (-1, 3) M|  y=-5x-2 \ [D] y=-5x+6
(®) m=3; (-4, -7) V|  y=23x+1 E| y=3x+5

OBJECTIVE 5-n: To find an equation of a fine
given. the slope- and one point on the line.

ALGEBRA WITH PIZZAZZ!
© Creative Publications

159



What Happened When
Two Fruit Companies Merged ?

For each exercise below, find the equation of the line passing through the
given points. Circle the two letters next to the correct equation. Then write these
letters in the two boxes at the bottom of the page that contain the number of

that gaxercise.

Answers:

QD y=5x+3

160

ALGEBRA WITH PIZZAZZ! ~ OBJECTIVE 5-0: To find an equation of a line given
© Creative Publications two points on that line (not using the graph).
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FMP10 Assignment Unit 7 #1 Name

Due: Frigarifiaptsid F-arw\ﬂ‘» ‘
/30
1. What are the slope and y-intercept of each line? (2 marks each)
a) y=5x-3 b) y=-x c) y=§+4

2. Express each equation in slope-intercept form. (2 marks each}

a) 4x+5y-20=0 b) 2x-3y =6

3. Sketch the graph of each line using the slope and y-intercept. (2 marks each)

a) y =-2x+ 3 b) y=%x—4

d) y=-2

.

-

£ S




4. Write the equation of each line in the siope-intercept form. (2 marks each)

a i 0 8 A
i || ¥ i

2 10 2 X

TR
|

c) IN | d) N L
li\! —I ‘ _: 1
N _ 1 |
| P i j
[ 0 \ 4 x i _4'\\_2 0 i Fi
. TN
e 1= 'v 1
' LA e P -
T\ = o
L._L_E N ., _%S____ g | i :

5. Write the equation of each line in the slope-intercept form. (2 marks each)
a) The slope is 2. The line passes through the point (1, 4).

b) The y-intercept is —3. The line passes through the point (-2, 6).

c) The line passes through the points (0, 4) and (2, 6).



e

1

FMP10

Assignment Unit 7 #2 Name

Due: Wed May 18"

a)

'/26

Rewrite each linear equation into general form? (2 marks each)
a) y=>5x-3 b) y=—§x+1

Write the equation with given information in slope-point form. (2 marks each)

a) m = —2; point (3,5) b) m =2; point (1,-2)

Sketch the graph of each line. (1 mark each)

y+3=0 b) x-2=0




4. Write the equation of each line in the slope-point form. Then convert to general form.
(3 marks each)

A EEEEERYANE b) | | !
l ll /l/_ !_ \ |
HEY B T2 TN
| //I/ I |
= ! "~ N
' *’/ REEEEEE T \1_\;'_’

5. Determine, algebraically, the x-intercept and y-intercept of each line. (2 marks each)
a) 3x—4y=12 b) 2x+5y+9=0

6. Write an equation, in general form, for each line described. (1 mark each)
a) a vertical line passing through the b) a horizontal line passing through
point (-1, 5) the point (-4, 2)

7. What is the equation of each line in slope-point form? {2 marks each)
~a) same x-intercept as the line y = 3x—4 b) x-intercept of =5 and y-intercept of 4
and through (0, 5)



