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SOLUTIONS — INTRODUCTION — WHAT YOU SHOULD ALREADY KNOW

Slopes, Intercepts and their MEANINGS p A
1. The slope of a line is a measure of the line’s 60}'1\‘.’33 10 B
8
Slope also measures the I’\C{]ﬁ@ D'F CZ’IQ }q‘f}() of the =
a{eﬁ’ ¢ hd eyl%, variable with respect to the 4 11' “‘I'J
[h Gt eD@‘lG{ €h ‘fL’ variable. For example, in the graph \;{0 1)
’ ok -10-3-54-27\245310’
shown at the right, slope = m = Ye=) A= =5 . This Ay"?l'
Ax x,-x, 3-0 3 4
[ O K
means that for every increase in the independent variable (“x value”) i \ %))
T8 25
by z units, the dependent variable (“y value™) 0{€.CK ¢Gse S _10:

5 units.

by

=

The meaning of the y-intercept is ‘HLE, Vé

The y-intercept or vertical intercept is the y-co-ordinate of the point at which the graph [ ;‘ﬂ%fSECI S _the y-axis.

of C{Pﬂ’h/ﬁh% [/Jr;‘ué/@ wf{ww #e nd, var, 1's

In the graph shown above, the line intersects the y-axis at the point with co-ordinates (O | )

that the y-intercepr must be ] X

, which means

The x-co-ordinate of the point at which graph intersects the y-axis must be

zero because OW\Y lP()‘m‘f' Z\{f[‘ns N "H'Q \]‘j—O«)Cl‘j MU.H- )’WVG 'X’CO-C?R?{IPW\‘}C 2¢vd,

Applications of Slopes and Intercepts

1. Fisherman in the Finger Lakes Region have been recording the

DThe Effect of Water Pollution on Fish Death

dead fish they encounter while fishing in the region. The 1300 (_lfi,f;'?'j’;%&?)
Department of Environmental Conservation monitors the pollution : D=96077+111.958
index for the Finger Lakes Region. The mathematical model for -270 o g LU :
the number of fish deaths “D” for a given pollution index “/ is 2 g y fl;‘) .95 j) // /7
D=9.6077+111.958. ®© F e ‘/l
; o 210 = y
(a) U_se tht? equation to identify the slope and the y-intercept of the g F 10 /” > 5::{:_,'_ (1453
given linear relation. & T a 1
g N ™ : il — I Lrv,.:'J rl
slope=m = q *(CD 7 y-intercept = h = ’ s 58 llg = 9,/ 0.0%
—_— 0
(b) Mark the y-intercept on the graph. In addition, draw a right 2 - it e S D
triangle that shows rise and run of the given line. E :90 Ax =15 7% -0
= =14.57%
(¢) What is the meaning of the y-intercept? C 30 gl
! - ¥ s / i (NI S T W T M N TN U TN T TSN T N T T | £
The y inferce /ml IS The _pumber of 2 4 6 8 1012 14 16 18 207/
Pollution Index

7[:$L1 Aé’aﬁ/ls ra
(l €, #O'F FISL dE’&?L‘LS In (Umpffl\" Y unF‘(/uﬁl?

O//M%Iph md??( O-p ZJ
Wu
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(d) What is the meaning of the slope? (Hint: slope = rate of change)
TAQ ?H{méef (;p ﬁ'S//l L{f&l""ji INCreases /)/ (-f 07 (/f L./ or
ev?ry 1nCréage o-ﬁ 1 n e /.4’0//&{7[»’-7”\ 1nAex;
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i AL
2. The WeTalkALot long distance company charges $5.00 each month for av \\]g |u1.hN’°
its special $0.05 per minute rate on long distance. 18

(a) Let C represent the total monthly long distance cost and let ¢ 1k
represent the total number of minutes used for long distance calls. |4
Write an equation that expresses C in terms of 7. %\ p

: 5

C: 0:05—‘6‘?5’ ‘gli)

(b) State the slope, y-intercept and their meanings.

b
slope=m = 0:06- Meaning: gﬂﬂ;]}’/ m,;,mfe L
\ b}

y-intercept=b=-_5- Meaning: CG‘S?; I//A‘?"‘ f?&mé()"

} § 2@ro
oyiué?;‘i“f“gsdlghnw notused )
(¢) Use the provided grid to sketch a graph of C versus 7. Use a scale of 0 to 200
minutes for the horizontal axis and scale of 0 to 20 dollars for the vertical axis.
Don’t forget to label the axes!

VeTlliEsenly

BlahBluh B

O 20 4p D go (00 120 o 1ev (20 200
Numlbzr Jfﬁmukj

(d) The WeTalkEvenMore long distance company charges $7.00 per month for its
special $0.03 per minute rate on long distance. Using the same grid given above,
sketch a graph of C versus ¢ for WeTalkEvenMore.

(e) If you have sketched both graphs correctly, you should find that they intersect <
(cross) at approximately the point with co-ordinates (100,10). Explain the T~
meaning of this point of intersection.

For hoth WeTalkALot ard WeTttiBrenMlure, e St of - ) minudes
oF usage is  #10.00,

(f) Under what circumstances is the WeTalkALot long distance plan a better deal? Under what circumstances is the
WeTalkEvenMore plan a better deal?

UP to (0D manules L WeTalkALot is o betler deal Hhan WelalkEren fre.
o more than 100 minutes, WealkEvenMore is a befler deal
than WelalkALot

(g) The BlahBlahBlah long distance company offers a unique plan. Each month, the

first 20 minutes are free but thereafter, the calls cost $0.10 per minute. Using the Blah,
same grid given above, sketch a graph of C versus ¢ for BlahBlahBlah. Blah
]
(h) If you have sketched the graph for BlahBlahBlah correctly, you will see that it has Blah...

an x-intercept of 20. What is the meaning of the x-intercept?

At R0 minutes, BlaaBlak By begins chury f@ for 4{9 disance <alls.

(i) Under what circumstances is the BlahBlahBlah plan a better deal than either of the others?

BlhBehBleh is a betler deal than the otters for up o 130 minates,

Copyright ©, Nick E. Nolfi MPMI DO Unit 4 — Linear Relations LR-3



SOLUTIONS — EQUATIONS OF LINES DISCOVERY ACTIVITY
EQUATIONS OF LINES — DISCOVERY ACTIVITY

2 ¥ 1. Which of the lines shown at the right...
M "
. 1 £ i £

(a) ...have positive slope? \j/ ==

(b) ...have negative slope? A , l‘g

PR (c) ...have zero slope? }7

o

(d) ...have undefined slope? }’

3 6 9 12 15~ 2. Which line s steeper, ...
. 5
(a) A orB? £
(b) EorC? C_
(¢) DorF? I
(d) Aor(C? {~,
* -~
L/_\ X = lz (e) BorE? 5

. For each of the lines shown above. carefully select two points that lie on the line. Then use those two points to
calculate the slope of the line.

Important Note: Make sure that the points that you choose lie where two grid lines intersect.

A. 510P6=f"=%=y2_y'= 5-(4) - “ D. slope=m=A—y=y3_y'= ‘6 é’ _ o

]

X, =X, o Ty ! Ax x,-x, Il =(—4) X
— (1) I3 L =5=(4l) G
B. slope = m=_ 22" h _ 71 )= i‘-s'"_'/_-J;'E slope=m=f§£=y2 g el TRTEIS

-_—
= — —

Ax  x,-x O - 6 —{o . ' Ar  x,—x ( > &

) - = ) - I. %
& SI‘C’P‘fzﬂ"':ﬁ:y2 428 L] C 3) =‘_j—ﬂ‘“':9\ 1""-slope‘=m=g=y2 4| 6 ( ':;) JJ—)
Ax  x,—x T -0 7 Ax x,-x __Ci (_ZQ O
. For each of the lines shown above, identify the y-intercept. ”Clﬁ" (s Uhd 70 [ ‘?Cj
A. y-intercept = cf D. y-intercept =bh = (_)
B. y-intercept = b= 7 E. y-intercept=h= =3
= 5
C. y-intercept=b=_—~ 7 F. y-intercept=h= (4 )y atl] éf;j

. For each of the lines shown above, write an equation in the form y = mx + b (i.e. slope- v~inler<.ept form).

o _y=-%x-1 n_y=0xth =2 y=6

B. \j??_’??('*‘7 E. \/’ %K 2
¢ y=Ax-3 F. (and— be writhn in y=math 12m
/

. For each of the lines shown above, sketch a diagram showing both the rise and the run. In each case, indicate the
signs of Ax and Ay (i.e. whether the rise and run are positive or negative).

] I ) 1% o / B |l
f - .-\ i lr"_)](’...'.;' ( <~ /".\._ 2 I'igr { '.I & & 4



A b= a;zs

N

8. Using your sketches, estimate the y-intercepts of each of the lines that you sketched in question 7.

B. b= -.3;%-

. Use the provided grid to sketch lines passing through the point

(-3.4) and having...

(a) ...aslope of —%. Label this line A.
5 T

(b) ...aslope of ot Label this line B.

Label this line C.

(¢) ...aslope of'—'}.

(d) ...aslope of 1 I.abel this line D.

c b= 5ol p. b= ||

9. Using the example given below for line A4 as a model. calculate the y-intercepts of each of the lines in question 7.
Then write an equation of each line in the form y=mx+b. (Thts is called the slope-y-intercept equation of a line.)

A

. == 2
Since the slope of this line is known to be 5
the equation of the line must be of the form

2
y=——x+b.
5

(=3.4) lies on the line. Therefore, the
co-ordinates of this point must satisfy the
equation. This means that when the values of x

and v are substituted into the equation, the lefi-
hand side must agree with the right-hand side.

I’s also given that the point

B. . (-Sﬁ) [es on e lug and fhe sh/.: 5 =2

: =)
s H = -i(’i)+L; ()M‘H‘G S‘LIx y-
| a:qlmr(;B Efﬂ '

2x-%
[

),' ;fj) L{’) “Gc‘; On ~H/'Lf ,l/‘lﬁ Gy\()( “\P Sij'_W S E

’ lff = %‘( _f?')"f’b “ %““lﬂ 5L}k-\z'mki’kf?—f>
b t—t- = ’g:‘? +1:J (meLwn o llaz C 3
4L 4ibe L Yy AR+ T

i ﬂif g = L

g SpT= 2

1f- b = ‘3_:}' J

D. ' (-3,4) lies on the ling and the slcP? s %

Jid= B+ b

.v"f ll = l |
‘Hu? Sfu! / m‘lffCé[)‘][ é, 'm;‘?[{(f-n c?{
Hx +[l

line's



10. Carefully check your answers to questions 8 and 9. Summarize your results in the following table. If your answers to
question 8 do not agree with your answers to question 9, then find out what went wrong and correct your mistakes!

Answers Agree? (Yes / No) | Answers Agree? (Yes/No)

Answers Agree? (Yes / No)

84. b= G “i/ 88. b: =29 3{ 8¢ b= 5l \/ 8p. b= || ? l/:
— - — 2 _’: — {‘
94. b= &5 "3‘%,_’_\_ 9B. b= “la =735 |sc. b= 312 =23 |w.b=_]] '

Answers Agree? (Yes / No)

11. Consider the linear relation with slope-y-intercept equation y = —%x ——.

(a) Describe the relation in words. Specifically, what

7
2

(b) Complete the following table of values:

does the equation tell you about the relationship 3 7
between the x-co-ordinate and the y-co-ordinate of x y=—=x—-=
any point that lies on the line? = 2.2 -
=y : 3 i 7 e
The y-co-orcdinate is ofumed by < |~3(5F)-%5-2- B8
fhgihf?/y;rﬁ the TJ(,v.c'&-’LTI&{h-w?{e é/ ‘? 2 ) - F-d=y (-31)
"2 ahdl {'/\Qm s-c-;[aﬁzlcﬁ@ % 5 31('}) - "Zg‘_ - ﬁ‘ﬁ :'§='J,‘[—f,-o?}
.__‘ 1 ] e " - z ’
T addition, the slope s - c( ? ;‘)) s-sviliniles }
’- /./'r
”’% and Ho y%h#ﬁ&?ﬁé /s f% 3 |<3 (3,-3) N
€ 5 1= {5.4)
3.7 3 7.
(¢) Sketch the graph of y:_EI_E using anly the 2 (d) Sketch the graph of y=—Ex—; using only the
; L = ; -
sl d y-int t. =~ ) M=~ table of values from (b).
slope and y 11: erci[: . b = 2y able of values from ( e
3 YVe-stog 46t 15}
m==2a 12F 12F
-3 [ B
=B 9¢ SF
w 2 &F &gF
- 2 0 ;
_ rise It 3 E
- i.-uy\ I-IIIIIIIIIII II-IIIIIIIIIIIIIII—: Iﬁlllll]ll‘ll]ll ||||||l||||[]f‘_)""
1512 9 6 -3&:’3,13616 911 18-#12 =90 AN 3 6 91216
N>, | 3
P\YAy =3 X Il e
N: TN ek TR
A S
A2F A2
15L 5L

(¢) Check carefully to ensure that the graphs in (¢) and
(d) are identical. If they are, then check with some
classmates to see if your graphs agree.

If all the graphs agree. then they are probably
correct. [fany do not agree, then check your work
and correct any mistakes.

(fy Summarize what you have learned from exercises

Ttoll.

¢ How *{a Cu((_fb{ |C”L€' ‘H\!.(
the _slc?p@ and, G Poi

* How 4o cleck Forag
(ng ubr}ij a Jeblo of va {Wﬁ

« How to f’(o+ [

g—j.n#f'd ) 'IL iﬂ}‘p”

are owin
reeimiin 07CG|WSM,G'5

a How "I'D r){(}‘%' U {lf’\.@ qunj S(df}.@ 0’19{ y‘*hf}ef(ﬂf"/‘



y=mxtbh fractions first!)

Ay= 51 -

summarized in the table given below.

12. In this question you will explore various forms of equations for linear relations.

The forms that you need to know arc

Stope-y-intercept Form

Standard Form

“Modified” Standard Form

v=mx+b

m and b are constants
representing the
slope and y-intercept respectively

e.g. y=-3x-5

slope = m = =3, y-intercept = b= -5

Ax+ By+C=0

A, B and C are constants that do not
by themselves represent geometric
features of the graph

e.g. 2x—-5y-3=0
A=2,B==5;==3

Ax+ By=C

A, B and C are constants that do not
by themselves represent geometric
features of the graph

eg 2x—5y=3
A=2,B=-5,b=3

Advantage

Very easy to sketch the graph.
Disadvantage

Cannot be used with lines that have
an undefined slope.

Advantage
Can be used even if slope is
undefined.

Disadvantage
More difficult to sketch the graph.

Advantage
Can be used even if slope is
undefined.

Disadvantage
More difficult to sketch the graph.

2 4Ax4[= -

- oe3r77=0]

dge of rearranging equations to write

(b) Check your answer to (a) by completing the following
table of values.

[ ,. Lf( ¥y y
b2 b (Calculated using (Calculated using the
ctads ! _ 3.7 equation in standard form
PR y=-3%"3) obtained in (a))
-4 5#2? .3 |33y 720 = Y=
’_5 o = -1/ - 3(‘£)f¢)?17:—097
f_/ +3x+ / 0 -1 3(p)+2y+ =0 =2 y-=
Stardardl Form ~1324 9 | B4Ryt 170 2 f=-
e
Axi P’)‘*C = 4 -192§79 B(Zf)rél\/f?_ﬁ-—?y;

W“ ”‘“‘&‘u:q U‘

(c) By now you should have the correct answer to (b).
Rewrite the equation in the Form Ax+ By C . Then

¥

(d) Use the table in (a) to sketch the graph. Your graph
must be identical to the graphs in 11(c) and 11(d).

x—ivterce 4
(-310

ll]l]lillfltlll\_

use the equation to compfe "—7 2 g (R
Show all your work! < :\f\f = 7 15;
x y 12F
‘A _ 9:
3 C) Fly =-7 c’;-mdmut}t’ﬂ 5:
1 T ‘f - P!(JQ ¢ N
0 d ) £Y 7 N 7/':\ Ft B
Ny = = —*: & rh"‘ﬁ' L
- | {(0, %} 1512 9 -6 3\}
o+ A0)=-T i s
L Bx = :/_7 o-oriing of _9;
, 23 o X~ |nlerept -
PP | e >y 12r
- 2 (=250 )] 5L

(e) Use the first two columns of the table in (b) to explain why the relation must be linear.

The ﬁffS?L dffﬁ&’f’“wi are. conStant (all are Cffw«/ fo -

3 6 9 12 1%
éd—_\-\ ln*fﬂ/((f)-;

(in)



SOLUTIONS = REVIEW OF ANALYTIC GEOMETRY AND RELATIONS

(a) Complete the following table
of values:

d = distance (km), C = cost ($)
AC

d C (1% differences)
0 5 -

10 20 15

20 35 15

30 50 15

40 65 15

50 80 15

(b) Is this relation an example of
direct variation or partial
variation? Explain.

When d =0, C =5. Therefore,
the line does not pass through
the origin, which means that
the variation must be partial.

(9) Interpret the slope as a rate of
change.

The slope is 1.5. This means
that the cost is $1.50 per
kilometre.

(h) Interpret the y-intercept as an
initial value.

b=5

This means that the taxi meter
starts at $5.00. A passenger
must pay an initial cost of
$5.00 in addition to the per
kilometre charge.

(c) Explain why the relation
between C and d must be
linear. In addition, state the
slope and the y-intercept.

The relation must be linear
because the first differences
are CONSTANT

m:ég b=5
Ad This follows
_20-5  from the fact
10-0 that when
15 d=0,C=5.

10 1.5 (See table.)

(d) Which variable is the
dependent variable? Explain.

The dependent variable is C
because the cost depends on
the distance travelled.

(i) Describe the relation between
C and d in words.

The cost of a taxi ride is
$5.00 plus $1.50 per
kilometre.

() How much would it cost to
take a 100 km taxi ride?

C=15d+5
:1.5(100)+5
=150+5

=155
The cost would be $155.00.

2. Write an equation for each of the following.

1. For ataxi ride, a Toronto taxi company charges $5.00 plus $1.50 per kilometre travelled.

(e) Graph the relation.

()

Cost of Taxi Ride versus Distance Travelled

&
B
[=]
O
10 20 30 40_50 60 70 80 90 100
Distance Travelled (km)
Write an equation, in the form

y=mx+b, that relates C to d.

C=15d+5

(k) Convert the equation that you

0]

obtained in (f) to standard form.

C=15d+5
~.2C =2(1.5d)+2(5)
-.2C=3d +10
..2C-2C=3d+10-2C
..0=3d-2C+10
.3d-2C+10=0
Is there an easy way to determine the

slope and y-intercept from the
standard form of a linear relation?

Yes there is! See the next page for
details.

b y b
/ ) \ y=—2%X+3 y=41 x=4
2 . .
y=—x-4
3 %
Positive Slope Negative Slope Zero Slope Undefined Slope
Positive Rate of Change Negative Rate of Change Zero Rate of Change Undefined Rate of Change

As x increases, y increases.

As x increases, y decreases.

As x increases, y is constant.

X is constant, y varies freely.




Detailed Answer to Question 1(I)

Begin with the standard form of a linear equation and perform operations to both sides until the slope-y-intercept form is
obtained:

Ax+By+C=0
L AX+By+C-Ax-C=0-Ax-C
S By=—Ax-C
By A C
B B B
g A C
B B

Comparing to the equation y =mx+b, we see that m= —g and b= —% .

For example, for the linear equation 2x -5y -7 =0, mz—gz—(ijzg and b:_gz_(__?j:_z



SOLUTIONS — IMPORTANT PROBLEM SET

IMPORTANT PROBLEM SET

1. Line A passes through the point (9.9) and is perpendicular to the line with equation 9x+11y-99=0.

(a) Using the provided set of axes, sketch the graph of
9x+11y—99 =0. The fastest approach is to use the

intercepts method.

(b) On the same set of axes, carefully sketch the graph of
line A. Make sure that line 4 passes through (9.9) and
that it is perpendicular to 9x+11y-99=0.

(¢) Use your sketch of line 4 to estimate its slope and
y-intercept.

m= ‘%‘ b= ",92,

T

(d) Determine the exact slope of the line 9x+11y-99=0.

Show your work and state a conclusion.
TAEF(’, are momy Ways ‘fz) anSweér ﬂw‘s iqe;{wn
One wity is Jo brité the erty.«+bam in siaPP-ml‘t‘r

']CDVW\, b ﬂ - ":EZ*_ _'_q
inrapt 520 yoinkreept 2320 qxeily-94=0 JnN
P W60 TN  elly-4q- =07 )y =X
oL Gy —49=9 Ay -44=0 Fé “Z = -qx+449 q
SoYas 4 & [\! =G4 Therefore, the slope of 9x+11y-99=0 is . i ] .
< jx=1) o
(e) Use your answer from (d) to determine the slope of line 4. ‘
For line 4, m = "{%‘ because hm:f’ (S DC’/]?@"IJIIEH/&:I" 'ﬁ? QWTIIV ‘qq:& s Thoir 9/0[)‘°S
! € F T are My}fve red :Prw/_
{f) Use your answer from (e) and the fact that line 4 passes (g) Now check your answer to (f) by Tising the
through the point (9,9) to determine the equation of line 4. equation that you obtained in (f) to sketch the
. B _ A B graph of line 4. Does it agree with the graph that
line A3 m= q b*? ) passes %rouﬁ)o (4,4)  souomsmedin
= - ~ \ \ F oy Ly
T}\QNEW/ HLQ e(t_u(,n[wn O‘C hm A‘ is O'F #e 1 )’:C{x X T/{—e ) )]
o =R i14b-1 s g v up y
m V=4 . 911 = 1sbt) » agree |
Sine €)4) lies on line#y) : ; a
I g— b fat = 6 ! A .4_4.” (Gl‘m’d" F/uH'Pd
q: 0' ( I ) + '; /:\ Y’ M'Sihj \/«mk’
!

# - the e(fluaﬁon

_ and slope )
0= 114b ha

&JP“M,A&": e 2'-'1';3‘?16'1'2'1'4'
=5 ] l/fl'l%mb\d
\f= g X~ 4t Ax=+
. !7’- %3
(h) Now summarize your results.

Estimates from (c) Actual Values from (f) Conclusion(s): Is your equation for line A correct?
m= 4y m= “Ef‘ ‘ The eactvalues obtained are identical Yo

Copyright ©, Nick E. Nolfi MPMI1DO Unit 4 — Linear Relations : LR-27



2. Line 4 passes through the point (9,9) and is parallel to
the line with equation 9x+11y-99=0.
Determine an equation of line A.

Slope of U Hlly 440 75 = o #1)
/ X !‘f\ [‘ alsec -~ ( ra”?’
rI 5/(4/% Cﬂp [ € "4 3 /j e |'|N?_))
o8 quaﬂ”ﬂﬂ IS Vﬁﬁ”*"y

—“x+/o

s/ line A passes throgh (4,4 )
. e

The equation n— E +15 =0 describes the amount
earned per hour in a certain factory. In this equation, £
represents the amount earned per hour in dollars and
represents the number of years of experience.

Calculate the hourly earnings of a beginning factory
worker as well as one with five years of experience.

%inner; n=0 S -EtISHE=01E
L e-Etl5=0 ). E=IS
4, —E115=0

A beginnér ets ,Dalo‘ f) b,O()//’}
Fwe Yours of EE(’HCML tN= 5

! Lo E
o 5’t.' t15 =0
“9!’7"*‘[! ¢ —E+QU =0 gol‘;c'prﬁé’fwﬂ% 5
s~ +E =0+E Eﬁf) @‘[’?/7{"7(.(
i ol eccyrns #2014 .

The equation 9C —5F +160 =0 describes the
relationship between temperature, C, in degrees Celsius
and temperature, F, in degrees Fahrenheit.

(a) Express the equation in the form C=mF +b .

;. dC = 5F—m0 ,//?IC_—F mﬂ
q

AC-5F tb0=0
. GC-5F+1p0+5F-160 =0+5F-160

L at s

(b) Explain the meaning of the slope and the vertical

intercept.

—_—

5. Plot the points 4(1,1), B(~2y=5hnd C(3.-2) to form

AABC . 1Is AABC aright triangle? Justify your

answer using mathematical reasoning.

7 slope of AC = =—

B I VR
T T

—
5 4 3 -2 1
-1,

F B(- 32"9)

lope ¢ ~—-d Cels ¢ Tohronboi : >+2 >
ol oA %) (gD S the slopes vt ot~
b , @Mkm.mb;@¢dﬁ
_Lr‘h(al m‘b’@[’t, o l- == '@_" C "f7jc' /K BC. M&i is nO’“ & HQM‘
6. Given that A and k are one-digit numbers determine the numbers of pairs of values for which the lines W
Ax—3y+15=0 and y=kx+7 are 4 /) , 5_0 J
(a) parallel X2 X+ -

(b) perpendicular o 3),
(¢) coincident (the same line)

45 Ax-3y+15=D
kg: \:['\”J(+7

7

=Ax-15
:éY-’A*

£x+5

&

-2

{—(:-%

| The s/%@o Ly s /{,

@Qslope of

s %]

_7‘@ < O/% ﬂ’{ €f Corn
dﬁ/(’rmmc’a/ /9)/ convér 7(7@
To s/o;x /»mlf’fwﬁ form

Copyright ©, Nick E. Nolfi
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7. Anil is driving to his home in Toronto at a constant speed. At 4:30 P.M., he spots a sign indicating that Toronto 1s
240 km away. At 7:00 P.M., he notices another sign indicating that Toronto is 40 km away.

(a) Plot a graph showing Anil’s distance from Toronto
versus time elapsed since 4:30 P.M.

d Anil's Distance from Toronto

4% T (0,3¥W)

T F20 i 130 PM 240 fim Quay

x N

8 ESﬁw\cﬂl{’ j%ré 9

5 — "

2 | (L35 140)

£ 120 :

¢= :10@ |

S fao |

@ 60 I N -

D [y ' (J.");Lfﬂl)) 4o bem

f:l :20 ) 7,00 f?‘ ,.QWL'\)’
05 1715 2 25 3 38 4 45 6
Time Elapsed since 430 P.M. (h)

(b) Do you expect the relation between distance from
Toronto and time to be linear? Explain.

T+ s linear because the s,.oec’a’

I's constant, (’Speed s the rate of
Chf‘r"'ﬁf af'l; distance ever ture

(¢) Let ¢ represent time in hours and d represent distance
from Toronto in km. Write an equation relating

dtor. Show all work!, 4; =iy Hp -0

Slope =M = "L -E R5-0
- 20 =g
= a5

y-inkra t =L =340
v d=-80tra40 |

—

(d) How fast is Anil travelling? Explain. .
The speed 's F0 tom/h (sl ).
Tha slope 1's negahVe becabise —the
disfunce Hom 7020,47175 decreases with fima.

(e) Explain the meaning of the y-intercept of
the graph in (a).

The yuf'nl"?f’éf’/ff Yive The Aistonce
ﬁ’dm 7Z>r'z;’r|7lo 6!’[_ 'LL-_-O (9:30 f}ﬁ.)

() Explain the meaning of the x-intercept of
the graph in (a).

The %»rm‘?VC\?/Of‘f.S the time ot
lﬂ/l’”\CA /4711"[ c':’nﬂ'veyf /'n 70r0n'7[0.

(g) At 75:4@2 how far from Toronto was Anil?
Determine this by using both the graph and the
equation. Make sure that your answers agree!

[ 40 Km

’ .2’5 Exact Distance using Equation (Show all Work)

A 545 P M., +=1,05

o A=-8001.25) + 340 .
= 140 % 5
At Siyg P M, Anil wos 140 Kom

From Torvnto,

Estimate from Graph:

/
Y
v
=3

I\

(h) Af what time did Anil arrive in Toronto? Determine
this by using both the graph and the equation. Make
sure that your answers agree!

Estimate from Graph: 3 h ‘ff #r ¢!70 [ i 7
Exact Time using Equation (Show all Work)
\zb‘/\ﬂ.n Ahl“/ aryvives in Drm"&l /’LQ is O Fi
FH‘-W\ Tc)rdn‘l‘z), MV?—/EJKG’/ C’('JC)
o, 0=-g0tt0 T
2 @ ¢ :
0 O 240 =-FOURH0 =240 ) *,

r

., R40=-0t

s

(i) Anil was rushing home to Toronto because he did not want to miss watching the Maple Leafs lose
yet another game. If the opening faceoff was to take place at 7:45 P.M., did Anil make it home in

ofler T220 P M., that is, at 750 P.H-
of Fme 40 wateh Lem@

PMIDO0 Unit 4 — Linear Relations

time? Explain.

Anil arrived hone 3h
He wade H home in pk’n‘%

Copyright ©, Nick E. Nolfi
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SOLUTIONS = LINEAR SYSTEMS

Solving System of Two Linear Equations — Applications

V“V‘QPTESM‘\‘S voluwe oF 9as ;.” | 1tves
C — represents cost of gas in ¢

All Natural is a gas station that charges customers $1.00 per litre of gas. It costs All Natural
$0.50 per litre plus a flat fee of $20 to obtain gas from their oil supplier.

Example 1:

a) Write an equation that represents the cost for All Natural to obtain gas from the

supplier. C _ 0'50\/ -{—QO

b) Write an equation that represents the revenue All Natural earns from selling gas to customers.
C=looV (or\Jusf C-= \/)
¢) Graph both equations from part a) and b) on the same set of axis below.
C [/
C=0.50/ +R0
Cost/
C
Revenue Slogp = Al
(%) FE ﬂ l/
60 60
TR0
=0.5
Litres Purchased/Sold
¢ State the point of intersectior of the two lines.

(4D 4p)

What does the point of iaters :ction mean in this sitvation?

ThiS is the "brogk eyen porit. I 40 litves of gosolive are

i »
Sold) Al Nobya|” mates Justendh moroy 40 Gover tha cost
\ - o of ‘the gpsolive .
f: By looking ai the graph, deteimine if All Naturai will make monry or lose money if 190Y{tres of pas

is sold. What is the profit/loss?

From the graphs we can see that it costs "All Natural" $70 to purchase 100 L of gasoline
from the supplier but they make $100 from selling 100 L of gasoline.

Therefore. the profit 1s $100.0 - $70.00 = $30.00



MPMI1D — Grade 9 Academic Math

g) By using the equations in part a) and b), determine if All Natural will make money or lose money if
60 litres of gas is sold.

Tyt supplier: (=0.50(60)+20 = 30 +20 = 50

Hafte o
" C=V=60
T il il wake m bt of HD-450= 410

h) Will All Natural make money or lose money if 20 litres of gas is sold? You may use the graph or the
equations to find your answer.

me %Swi?nher C=0.500) +a0 = (01RO = 30

S{Eﬁﬁi«j}izﬂ{,: C =\/=a0 - Al Mn‘['ura, will [ose #0

" = \-.-r
1) Conclusions:

[f less than [{:f ) litres of gas is sold, All Natural will have a t 0S¢ .
If exactly _L[__Q litres of gas is sold, All Natural will ‘bf’@%@@b‘eﬂ

If more than "'LI'LD"_ litres of gas is sold, All Natural will havea P’Qj[ :'L :

&M Let C reppesent the cost | v VQP’€5€“+ the# of visit

Fitness Centre A charges an annual memn {CI‘ShIp fee of $50 plus $5 for each visit. Fitness
Centre B charges an annual membership fee of $25 plus $10 for each visit. How would
you decide which fitness centre to join? Use the grid below to do your analysis.

C=10v+ 25

140
130

]fg Bk of A_C=5vi+50
1008 Toerseckion

For fewer than 5 visits,

30

Cost 80 fitness centre B 1s less

S 70 expensive.

EP‘ For exactly 5 visits,
pal both centres charge
40r the same fee.
30 o
50 For more than 5 visits,
10 fitness centre A i1s less

414 ] i expensive.
123-‘15"3789‘0‘112V

Number of Visits



Example 3

Pure Dairy charges $2 for a scoop of ice cream (cone included). Tones ‘R Us charges $2
for a scoop of ice cream plus an additional $1 for the cone. How would you decide where to

buy vour ice cream? Use the grid below to do your analysis. C= 25

i.._l. ! | |
8 9 101112

L
-

Mumber of Scoops Purchased

Let C repﬂsen{- the Cﬂ&f} S reprﬁ’_qsz thcooPS

Since the lines have the
same slope, they must be
parallel. Thus. they never
intersect. The line C=2s5+1
is always above the line C=
25, which means that the
Cones 'R Us price is
always higher for a given
number of scoops.

Unless the Cones 'R Us ice
cream happens to taste
much better than Pure Dairy
ice cream, my choice
would be Pure Dairy!



EQAO PRACTICE TASK SOLUTIONS
Solutions — Task 1: Bowling

Task 1: Bowling!

A group of 4 friends is going bowling at Bowling Bonanza.
Bowling Bonanza charges

* $2.50 for each player to rent shoes

plus
* $20/h for a group of 4 to bowl.

a) The graph below represents the relationship between cost, C, in dollars, and
time, ¢, in hours, for 4 players to bowl.

i) Write the coordinates of point A.
Cost for 4 Players vs. Time

(“,90) £
140 _ i T4 <
ii) Explain what the coordinates of point ~_ 120 ] A R I :
A tell you abbut the cost of bowling. ? 100 I i’_
] YR JoL ABR1 [ st N
It costs 890,00 E= A
For Four fﬁyer,s z Sty et
o |
fo bowl for iy =
201, -5
Four hours. = 1 ot
0 1 2 3 4 5 6'
Time (h)

b) Explain how this graph would change if the cost for renting the shoes increased.
The slope would stay fhe sume [

because tho hourly va would Aot | oot ss0e and inarest

h <. “1n wou :
ifa}té?r, hojz—e}\vgoyp:faalo; a fuallel biae above The given (e -

c) Circle the equat.on that represents Yhe graph in question a).

C =206 + 10 C:'-lf-’—mo

Give reasons for your answer.

¢ Tts e only inar o afion .
- Tha s‘ofe s Q0 and e Y—;‘nﬂm/p}' 3 “J; which
matches' the graph.




d) This group of friends wants to spend $80.
How many hours can they bowl at Bowling Bonanza?
Give reasons for your answer or show your work.

C=20¢+10 Tf =40,
So[ve, -ﬁor o fAE'M t:%‘(‘)

C~10=20t+(0 ~ 1D I

- RO

S C~10 = 20+t =55

-. = {-

. -C’é_ll)g.;%%—' or $‘ZO %AQ’EGPWIS
rosl .. -+ Cdn Pay ’}:’)r ?j 5 hours

, {_Q_O C- (0 Nofe: This Pmlafm a also
e Y, be 501\,@4 3!’(&‘?]/11@'
(_‘_’(:gﬁm'ph pfewous pa )

e) William and his 3 friends are going bowling.
He finds an advertisement in the newspaper for a new bowling alley, Super Bowl.

William and his friends will play 6 games in 3 hours.

Determine whether William and his friends should go bowling at Bowling Bonanza
or Super Bowl. Use the information given in the advertisement and in the hint box.

Give reasons for your answer.

Su w f t’&ef/‘ 5 ow/

* Free bowling shoes

CBS"I,_ = b (['f") (ﬂBOO)) . g:ﬁ’o'iﬁfeg'ﬁgs
=~ 8 7& 0 0 Call 555-BOWL and book

your lane today.

%W{Mq (B*Man Za
CastT = "f(ﬂQ 50+ H0(% )

= 410.00 + $(0.00

#70, 00

Hint:
Bowling Bananza charges

BWL nanzﬂ s Q * $2.50 for cach olayer to rant shoes
e $29/h for a group of 4 to bowi.
3115{4'?‘]37 be‘ﬁkr’ dea{ ol i bt



Solutions — Task 2: Babysitters’ Club

. - = (t+b b=40-(8p
Task 2: Babysitters’ Club cﬁ} = 12045 +b ) b4 ()
“ = 180 1b

Nadia and Lisa are comparing their weekly earnings from babysitting. The following
graph shows their earnings compared to the number of hours they worked in the week.

a) Lisa says: .
“If we both work less than 5 hours or more than 15 hours, | earn more than you do.”

Label Lisa’s line with her name. Write Nadia’s name on the other line.

(15,90)
E s Babysitting Earnings | A4~90
100 - . .|
o | | BT T L Sane
70 - .;. L1 .:i .I:_ - : ;'I . : , _ ,.1:,.
Amount  go- |t ot Ll | i ;. =66
eamed o, | [ /b AR 3o | ]
(in dollars) » i ' | /] _ E
30 - | ' N | Gg
20 5; i o=
19 Fa | I | i I I -:f- .E--—r— ‘ :lﬂ\
— - ——t l-{_
12 3 456 7 8 910111213 14 15 16 17
Time worked
(in hours)

b) Describe what the graph shows about how each girl is paid for her week of work.
Include specific mathematical details about hourly
rates of pay.

f—iia 92"‘5 Para‘ a ‘Hn* ‘}DEE, a«P ‘ngrl?@
For uP fo den }mud oF wo‘r‘h-\cf—w

move than {en hours, she s PQH’{
an addifonal ovmount *PQR/A

(see gvnfﬁl QLM) .
Nadia is Siuply paid at a rafe of

420.00 g1z 00/

IS5 h




€) Sana also offers babysitting in the home. She lives

d)

e)

on the edge of town and travels by bus to the
home where she babysits.

Sana charges a family a set fee of $15.00 per week to cover
her bus pass plus an additional $4.00 per hour.

Draw the graph for Sana's earnmgs on the graph in by -)
question a). Label your line. ( @ previous P:\Sa For 3#&[.‘)

—

£ 4+ 15, E meroutanmd in 8
’ T = tme worked in hours

Your neighbour needs a babysitter for 12 h this week.
How much would each of the three girls charge for this 12 h of babysitting?
Show your work or explain how you get each answer.

Sqna‘. E: Lf'(\gnf*‘]g
Nedi: E=060R) =7X
Lisa . E= 20+Q0X) =30+ =5

Several neighbours have inquired about babysitters. Some require a lot of hours of
babysitting per week while others require very few hours. They have asked you which
of the babysitters charges the least. What would your answer be?

Explain your reasoning. Be specific about the time intervals.

Up 4y 5 hours —> Nodja 5 1he c}\eapesir
%wﬁﬁm and |5 \;\ow&s — s Lisais dhe d\%\%\'
Mot khan 1% hours — = Sana 1o the C\«\Qa\%\-



Solutions — Task 3: Berries for Picking

Open-Response

2. Berries for Picking

Sanya has a summer job picking berries at a farm. Each day, she is paid a
base salary, plus an amount for each basket she fills with berries.

The equation W = 15 + 1.25n represents the relationship between Sanya's
daily wage, W, in dollars, and the number of baskets she fills, n.

a) Graph the relationship represented by the equation on the grid below.

Daily Wage vs. Number of Baskets Filled

mf‘:’ n | W
140 . - - O /;5_
130 a AD | 40O
| ' 40 | €5

Lo | 40

120
110
100

Daily wage ($)

<0

» 7l
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Number of baskets filled

b) Explain what the slope of the line means in relation to picking berries.

The 5bpc is L35, I‘F' means That S&“f“ js
FUJ‘O( %135 for every lpagket e dills,



Open-Response _ - S e

¢) Determine the number of baskets that Sanya must fill to have a daily wage of $70.

Show your work. i T W= 70 then
W= B+25 , ‘—”CM 5,5:..-%%

y SR T T
W-5 < Laswn ) _
= w15 [0 earn H70.00, Sar«}fﬂ

nE T must £il| 44 baskels

d) Sanya's brother picks cucumbers at another farm. His payment structure is represented on

the graph below.

Daily Wage vs. Number of Baskets Filled
i W=2n AW
| Skye = R~
i W =l Aln S 100
65 ' ( = as
1@, i) =2
— Yo /,,//” !
g 2% : 6R
. dl lAW= 100 =" ki e
i . E Slﬂf?@: —a—1
(N | g
50 }b (__." : " ”g _.(00
N A | ~ 825 -0
r'—'""'_ o LSl 5 A Ramm ek alie a 5]
s T, He gl puid o Jlotfee

25 30 35 40 45 50 55 60 65 70 75 80 O_F_ g[@r’oa (.y—;‘d--)

Number of baskets filled

He is offered a new payment structure of $2.00 per basket but no daily base salary.

Should Sanya’s brother accept this new payment structure?

Explain your answer.

Sanya's brother 2hould accef;‘[' this Paymhrt‘
structure @nfy H he con pick more than
2 baskets pey~ Ofay This can be. seen;
From the 5raph dove. TF n>20, the
Iine W=2n [es above. thae [ive _
W= La&ln -I-{"E:—/ mcam}@ thot- ﬂp_,o{m//

W@& W i bzﬁreakr



1,

2.

E

=

L]

18F

15F

s 12
(400 2
3t

20 1612 E

Estimate of Equation: Y =

- -.‘r{/

-I-I-I-I-I-I-LLLLLLLI.LLI.I.L.I.g..
4 8 12 168 20 X

éx+%b

X y;

SOLUTIONS — VERY IMPORTANT REVIEW OF LINEAR RELATIONS

IMPORTANT REVIEW OF LINEAR RELATIONS

(b) Use an algebraic method to find the exacr equation of the

required line.

Slupé m= 6 b = ?
Sing the line PﬂSSeS ’H"r”"fjh [~ ?D)

O = b(-3)+b
4 = —HE+b

/. O+48= Y48 +b+43

. 48=b

7Zg Q/{,F ! //h@/tﬁé’/’f[ é?uayl/w;
B }y o+ 48

y:éx+b

%2 Ya

Find an equation of the line that passes through (=3, 0) and (5, 6).

(a) Make a sketch and use

it to estimate the

equation of the required line.

(b) Use an algebraic method to find the exacr equation of the

required line.
m= ,7 , b=
=8y Yoh 670 _ 6 _3
ax XX SR 1o T 5
T}erﬁff ‘Hw_ Q?{Au‘[pgn I's ()‘ﬁ‘/’/lﬁ
ﬁm17~3w+b

Since the line line pusses thrivah
(-5,0), - 3 9

/f(;)*b

The ;;Of&/ )4~rm!€ z{' f‘gumlnn Is

{y»fﬂ+%/



same Slof sy valwe of b
3. Aline is parallel to 5x + 2y — 8 = 0 and has the same y-intercept as x + 4y — 12 = 0. Find an equation of the line.

(a) Make a sketch and use it to estimate the {b) Use an algebraic method to find the exacr equatnon of the
equation of the required line. ."Eﬂi_rﬂi_"ﬂ———‘—— ;\,s m= 7 ]0
(Vshp of Sa1dy-3 =
Ly =-5x+3 | &
’ e
Ay - ~5x+.2 /”' 9;
> A - Ha
’ & 5“7(* J |
- 7 ?I:‘-“ ﬂ"h[f /:/Lgafﬂpw"v'/f’
20 -15 28 4 X iy ,,mlertefajr wC’)(f"]l)/ [a=0

let x=0¢ _ﬂ\ll"l
ity 13- < {2p=3)
Ca 7-—

5?6*%"%:0 772 g/ﬁé ~/n7[€ff§/ﬁ7[ 671/{&%0/’

. . 2+

Estimate of Equation: V= 3 X 0 w
b 7[\ % Ulré
neserdive recipraal slo sane value of b
4. Alineis ggendicular tox+3y—4=0and has the same y-intercept as 2x + 5y —20 = 0. Find an equation of the line.

(a) Make a sketch and use it to estimate the (b) Use an algebraic method to find the exacr equation of the

equation of the required line. required line. -0

. : (1)Slope of X t5y~1
1iE L Koyuined 37 e et T 2

r;?ng-‘f;),_;j:p - Lo

Lin@ : é/_’ ;Lx + SInce ’V'ES
o _;3_% + L are fe:]:?ndrm r

SR EYA 6 20% (1) —:m‘f’rt aﬁax+§yfob =0
y Let qtﬂt), 771314

Estimate of Equation: 4\II :" ’39("1‘ Lf- | g; ‘/AQ }fé’t ul
| y=-3x+T /
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