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SOLUTIONS — INTRODUCTION — WHAT YOU SHOULD ALREADY KNOW

Slopes, Intercepts and their MEANINGS p y
1. The slope of a line is a measure of the line’s 601’1 AR ; \\ 0 E
8 L3
Slope also measures the V\C{{‘@ 07': Cl'wf l’lﬁ\@ of the A e

o(eﬁ ¢ hdeﬂ'# variable with respect to the 4 *(1' i}')
[ h d eD@’\O{ €n “‘L variable. For example, in the graph ‘ ;(0,1)
v A 5 -0 8 6 4 -2 | \\2 4 6 8 10
shown at the right, slope = m = P By el — . This Ay=<l
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means that for every increase in the independent variable (“x value”)

by Z units, the dependent variable (“y value™) d@cr ¢dse S

L] -
P TR ER

by 5 units.

2. The y-intercept or vertical intercept is the y-co-ordinate of the point at which the graph { I’!?%VSCCI S the y-axis.
The meaning of the y-intercept is ‘(‘Aﬁ, Wf 07C ‘//LQ Oﬁf?ﬁ"hd/(/’h‘% Vqrué)/ ¢ btf%ﬁh i%ﬁ m/ var, 1s 0

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

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

zero because QW7 PO(IV\'F i\{l(nb On ‘H\Q \,/"O&X;S MLW }75{\/@ (X"CO“OKO{I‘Y\M[( ZEévo,

Applications of Slopes and Intercepts

1. Fisherman in the Finger Lakes Region have been recording the The Effect of Water Pallution on Fish Death
dead fish they encounter while fishing in the region. The D 300 (jq 5 73?3069'
Department of Environmental Conservation monitors the pollution - D=960771+111.958
index for the Finger Lakes Region. The mathematical model for - 270 > o
the number Of ﬁSh deaths «D> fora givel’l pO”UtiO[’l index “P iS E :240 (L} I ” q‘? 2) /
D=9.607/+111.958. ® [ . /l'

@« 210 P Y
(a) Use the equation to identify the slope and the y-intercept of the O [ // ~3)0- 1458
given linear relation. _ - L J"q{_’ ~
] - 11 ~ -~ -- 2 N
slope =m = q:@O 7 y-intercept = b = ” 13158 % 5l V'LC'bL"}:
“ 0
(b) Mark the y-intercept on the graph. In addition, draw a right E g0 xR /\ 219,572 <{)
triangle that shows rise and run of the given line. g P AX<IL,575 -0
_ _ Z oo =19.57%
(¢) What is the meaning of the y-intercept? C 30

T/ZJZ%MLEVL‘L’?LPS"/%L namﬁwcﬁc Ly

_ , 4 6 8 10 12 14 16 18 20
7CKA 0(?617‘/15' 7%7r Q 0//@’%‘/@14 mo{éx o 2e 0[ Pollution Index
(1.e. #of {15k deah'fl I cc»m/yfele unpo(« Je Wm[é’r

(d) What is the meaning of the slope? (Hint: slope—rate of change)
The numéer" (;f 'ﬁsh {th‘/\s Increages /y/ 07 [/f c{ or {0) ;6
eV‘i”’y increase o 1 1 The /m//;,imn index
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2. The WeTalkALot long distance company charges $5.00 each month for av
its special $0.05 per minute rate on long distance. 1

(a) Let C represent the total monthly long distance cost and let ik
represent the total number of minutes used for long distance calls. s
Write an equation that expresses C in terms of 7. 3

i

C: 0:05‘6'{-5' %

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

slope=m = 0 06- Meaning: W,Uglm’ ﬂ’ll‘hmle
y-intercept=b=_£ Meaning: CCQS{' IA/AW\ /Ifmréﬂ)’f

%5 B> o ==

O 20 4 b go (00 120 1o 1bv 80 Q00

F minutes 15 zero -
o,i"!!{’;-hfgg Ai{shme notused ) Numbeer 07[ Mmuk)
(¢) Use the provided grid to sketch a graph of C versus 7. Use a scale of 0 to 200 /a %

minutes for the horizontal axis and scale of 0 to 20 dollars for the vertical axis. A
Don’t forget to label the axes! 3

(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
meaning of this point of intersection.

For both WeTdkALoF and WeTittiEentlire, dho oSt of 100 minudes
of usage s #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 4o (00 minudes, WeTallgALotis o betler deal Fhan WelafiEven fre.
For jnore than 100 minutes, welalkEvenMore is a befler dea(
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
E]
(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?

M KO min H‘H’@ BlahBlahr Blel @'i'ns C‘éc@ i‘@ or 1?3 distne <alls.

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

5/@%%/43/({/\ 1S a b@#e’f O(@[ e the O‘/fw’rs _79r u/a 7[0 130 m;‘mﬂl&f =
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SOLUTIONS — EQUATIONS OF LINES DISCOVERY ACTIVITY

EQUATIONS OF LINES — DISCOVERY ACTIVITY

Y 1. Which of the lines shown at the right...
C

(a) ...have positive slope? C. /4
(b) ...have negative slope? A

(¢) ...have zero slope? D

—

(d) ...have undefined slope? |»

2. Which line is steeper, ...

(a) A orB? B
(b) EorC? C
(¢) DorF? i
(d) AorC? C

A X = q (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 twe grid lines intersect.

- /»;\ f\ Lk _ — i )
A. s]ope=m=&=y"- 2~ % { 5 - % D slope=m=g=y2 L3 6 : é) =‘,‘C’§ 'O
L e e ¢ “ ; e s He(=q)  HP

B. slope =

pa o P 7_‘(—”>=L8‘:"'3E. slope=m=£=y2_y'—ﬁlf) % Jf!} ‘( :
Ax  x, - O_.é? "’6 Ax  x, —x gﬂ,-'[ (:'/

C-Slope:m:%=yz_y'= H - iw“?)) =§f,—;t:& F. slope=m=&— —h_ o= &) j

X, =X D) Ax _ Ci (‘&
. For each of the lines shown above, identify the y-intercept. W!”‘ c L‘ i M huzgﬁﬂec
A. y-intercept=b=_— C? D. y-intercept=5b = L_ .
B. y-intercept=5b = 7 E. y-intercept=>b= l
C. y-intercept=b=_" kG F. y-intercept = b = (4 )y @‘rﬁh ¢ é/

. For each of the lines shown above, write an equation in the formy = mx + b (i.c. slope-y—intercept form).

A. >/ = %/X—/ - C‘i{ - \,/ C}(‘T‘C > t
y=Ixt7 . V, Ti-5 ﬂ
- \// = 72% "‘3 F. Cfmhu?l— j@ L:,/i*lzr b i y =rh \zln flﬁf“a~7q

. 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 posmve or negative).

y ;
[

L/ p.C7, // qhown? Tor ((n€ /T ¢
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(-3,4) and having...

(a) ..

®) ...

) ...

@ ..

.a slope of —%. Label this line 4.
.5 e 3
a slope of 5 Label this line B.
3 o dia
a slope of =L Label this line C.

.a slope of % Label this line D.

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

A b2 D B b= ~3,5

C.

b= 5{7' D. b= ll

9. Using the example given below for line A 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+5. (This is called the slope-y-intercept equation of a line.)

A. Since the slope of this line is known to be —%,
the equation of the line must be of the form

2 ; ;
y= fgx +b . It’s also given that the point

(=3.4) ties on the line. Thercfore, the

co-ordinates of this point must satisfy the
equation. This means that when the values of x
and y are substituted into the equation, the left-
hand side muest agree with the right-hand side.

SAd==+b
i - (? :§+b .
I 5 5 3
20 6
S——==b
5 5
14
v = b
5
The slope-y-intercept equation of line 4 must be
2 14
‘l o ———x + —

B.

e 4) 1S on te ling ard the slope 13

¢

4= ()b @.:%s/c,aey

Inferie

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

5

e

*

of e B is
Y= <gE=L

2 3d) Lies on the iag qed The slope

S

uQ’W

~J IV

% bz BBl 3 /s e eyt
S H= ’3’7 +h e anwm of lmc Cao

’ l+,j7‘»\-‘;+*b+§; \/: A+5

! ﬁ‘l—-g' = L7 !

s i T -

D. a;‘(‘fsj%) hies on the Nne and 'Hu’z 5‘017? is

lo
line'is \/'3 'F”



10. Carcfully 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)

84 b= L H\f’.\/ 88, b= T 9 ]rV sc. b=_ 5.1 D lepv=_ Ll ", B0
o) il —fele ¥ £
04, b= ﬁg “‘9’%5 9B. b= a =353 |oc b= 3Zz S 3% 16D, b=l L;

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

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

2
(a) Describe the relation in words. Specifically, what (b) Complete the following table of values:
does the equation tell you about the refationship 37
between the x-co-ordinate and the y-co-ordinate of x y=——x——
any point that lies on the line? = 2.2 .
N 7 _I5 3 . 5
The \/»CD chlh’la‘l‘? 1S ob{»amed A R s ’,"‘)“a‘ fj—;= 5?‘]‘7(-5/%)
o : -3\ _ 1 - = e
"‘3“! plyimg the -co-ordmat 1’/ : (M) -5 %4=) i3
B = -3 -1 "3 -
2 and thon su/—)ﬁ/z,c%mz Z - . 57(7) % = a5 gl
e d. = 7 ) $
h @ [/6/) 71/ D}’) f]‘-e s /U € IS 1 ’% (,([ / _§) oy ol 71(3465 /
)~ 2 /"
. o | A o
%; érno( ﬁ’\g yf/n#%c?ﬂf Y -% 3 3 (3, 8) ) S
. s o0-U 0 (5,70)
37 . 37 .
(e} Sketch the graph of y:—Ex—E using only the (d) Sketch the graph of y= _EX—E using only the
slope and y-intercept. b~ é& ) M= “g—i table of values from (b).
~ y
L |aET “
3 8
) 2 -
_,5’_ B MR
=g C
(‘ISC 3 L _
P IlIIIIIlI!IIIIlIIIIII:IIII.I?I.I!x _IlIlll“l’l“‘ll.l”l.l;l‘l'_x
M 1542 576 91215 H- 9604245
JE ")C'”" L
gk
A5 [
(¢) Check carefully to ensure that the graphs in (c) and {f) Summarize what you have learned from exercises
(d) are identical. If they are, then check with some 7to11.
classmates to see if your graphs agree. Jn,
¢ How #o Cu a,( a‘fe the %/ In#ffd WA"‘
If all the graphs agree, then they are probably Hhe ;(U'PQ Q G Poin thf
correct. If any do not agree, then check your work ’ !;] G M) s
and correct any mistakes. * How o d\ﬁ (’k L a RN Pl
v How o f’of lmQ Mwb a +0HQ of va lugs

o How $o PH' o ling uSIng s a/q,e andy mkrmﬁ



12. In this question you will explore various forms of equations for linear relations. The forms that you need to know are

summarized in the table given below.

Stope-y-intercept Form

Standard_ F orm

“Modified” Standard Form

yv=mx+b

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

Ax+By+C=0

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

Ax+By=C

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

eg. 2x—5y=3

an undefined slope.

eg y=—3x-5 e.g. 2x-5y-3=0
slope = m = =3, y-intercept = b= -5 A=2,B=-5b=-3 A=2,B=-5b=3
Advantage Advantage Advantage
Very casy to sketch the graph. Can be used even if slope is Can be used even if slope is
Disadvantage undefined. undefined.
Cannot be used with lines that have | Disadvantage Disadvantage

More difticult to sketch the graph.

More difficult to sketch the graph.

(a)U~

a[
PR 7
% { 3.7

y r n

f)/;:\: n\ ' ’.\ S Q\ ¥
A b fractlons first!) iy (Calculated using (Calculate}:i using the
& ~ i( 7() - ;% . _ 3 _Z) equation in standard form
7 6‘ e 2x 2 obtained in (a))
ﬂ‘; \;Z ‘30@ == 7 —4 5/2 3(“'{)13)” 7:()-—?)}:%\
7’ ‘ - ~ . ) By 70> y = -5
© QyidxiT= 3x=7 3x+T7 | ol onkBlsuninroL
&“ﬁ\L;_ G 0 - 3@)+2y+ 1=0 2 y=-3
, BX “h;)?’ ¥/ =O 45@8“{‘““{ F' oy ) ~13/2- *: )+t (70 2 y=- 5 ‘iq
pe ﬁt > L/ 4 -1923"9 |3(4) r;\/+7_047: ”l;

dge of rearranging equations to write

standard form. (Hint: Eliminate the

(b) Check your answer to (a) by complleting the following

table of values.

{¢) 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).

use the equation to com e. "2y o
Show all your work! !5X+ (2;: -~ té‘ ’ LAV s 7 1z
X % ‘ 1]
3{0) ‘i't;z == '7 b-ord Inades, ’X’ Wi{ﬁ’(:e {(
ooayLo7 b it 310
0 i e, ' ;
e S ONE |
v—“l 7k- I—llll]|||||!l |||]]|l||||||||‘hx
Y= E b)) Bz 5 INE T 6 9 2t |
S+ l0)=—T SV R Ty Hlerap
L ex =7 ool L ENC (T )
N 0 oc'O.r 13;6’2(* o O .
) 7 T f = -12 oL
Jex = T3 (_%)O))_j/ 4

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

The Tirst diffovences are constat (all are egual 4o ~&

=-3),



1.

SOLUTIONS = REVIEW OF ANALYTIC GEOMETRY AND RELATIONS

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

(a) Complete the following table

of values:
d = distance (km), C = cost ($)
¢ ¢ a1 diéegtnces)
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.

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.

(¢) 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
A

m= AC b=5
Ad

This follows

_ 20-5 from the fact
10-0 that when
15 d=0,C=5.
=101 (See table.)
(d) Which variable is the

dependent variable? Explain.

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

Describe the relation between
C and d in words.

(0)

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.

1)

2. Write an equation for each of the following.

(e)

®

(k)

U]

Graph the relation.

Cost of Taxi Ride versus Distance Travelled

Cost (§)

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=1.5d+5

Convert the equation that you

obtained in (f) to standard form.
C=15d+5

2C=2(1.5d)+2(5)

S2C=3d+10

n2C-2C=3d+10-2C

50=3d-2C+10

23d-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 y F =
\ y=-2x+3 y=4 x=4
X
\ x
\ ...... o

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(1)
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
SJAx+By+C—-Ax—-C=0—-Ax-C
By=—Ax-C
B
By__4,..¢
B B B
_4..C
7 B B
. . C
Comparing to the equation y =mx+b , we see that m =—— and b:_E

S|
o
-
o
e
5
S,
o
o
=
-
=2
o
=
=
Q)
o
-
2
[t
o
=
o
=)
)
=
|
)
<
|
|
Il
o
3
Il
|
|
|
/N
| v
~
Il
| N
o
=
o.
S
Il
|
Ko
Il
|
TN
|
|4
NE
Il
|
w3



SOLUTIONS — IMPORTANT PROBLEM SET

IMPORTANT PROBLEM SET

1. Line 4 passes through the point (9,9) and is perpendicular to the line with equation 9x+11y-99=0.

Y (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 4. Make sure that line 4 passes through (9.9) and
that it is perpendicular to 9x+11y—-99=0.

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

m= ‘%‘ b= "‘;.’Z,

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

:1 20| /2 ! _I1 j 5 113 4 Show your work and state a conclusion.
R '7—~ = T}\efﬂ are muny WAVYS "'D ansner 1”\!5 iq(’i‘flan
%: WM)/ ,5 ‘,‘D wrl 'Hkg eihh""ﬂ*\ N 5’0}9? ”]{ff
. fnfm ARUR T v 94
’)Lfin)ieraz'ﬁf = y=0 Yﬂinkrce]ﬂ’:?,li@_ Ax+ily - -94=0 /) '?]( il
oAk I(0) <4920 i)+ Iy -44=0 , s4xslly-q4- Qa4 =0-J99 ), y“‘u 9
o Gy -4a=9 ok H\lf‘iQ?O i Z = =qAx+499 e
. O[ e = §4 sy =449 Ther fore, the slope of 9x+11y-99=0 is L]
v =\ l‘ ‘-'._ -
(e) Use your answer from (d) to determine the slope of line 4.
For line 4, m=___—* besatios_hnzof 15 m’pend:cor/ar to Gxrlly-99=0 s Heir slopes
I are rugz//ve rel lFfTa/
{(f) Use your answer from (e) and the fact that line 4 passes {g) Now check your answer to (f) by using the

through the point (9 9) to determine the equation of line 4. equation that you obtained in (f) to sketch the
graph of line 4. Does it agree with the graph that

line A.‘ m>-=g ol ) b 7/ FQ&?(’,S %W"ﬂ]’l (Q q} you obtained in
| The gw/o))s

Thorefore, the equm‘wn oF lipg A is of fhe

form y=gx+b 9=l = 1sprt) -
S:noz @74/ ics on line A T—g b j?m Hed

,,‘ﬂw.éiuah[)n
@(m@A!ﬁ 'Jﬂ,""z.‘;s quu

',01:H+b 2 s

{ Y: _ﬁ-’x ) of dx=+9
(h) Now summarize your results.

- anl s!or,le)

Estimates from (c) Actual Values from (f) Conclusion(s): Is your equation for line A correct?
m= %%’ m= “‘é{” ‘ The exactvalues offuined are idenYical Yo
b= - = o the estimates. My answer is prabaﬁy n\‘qh‘r‘,

Copytight ©, Nick . Nolfi MPMIDO Unit 4 — Linear Relations ‘ _ . LR27



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 A #lly ~4=0 s =7+ (fiom #1)
e 5/0/2(7 drf[‘ line A (s also "% (pmilef

h‘N’_S

z‘.’: (?fqmll"ﬁ?n fs ar)[ 7gfm y: = %”X‘f’b

The equation #— 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.

Beginner; n=0 IS HE =0E
“ 0-E+I5=0 ). E=IS
.Il - E* Jq"—‘ O e
A‘&fnn?r‘&efllsﬁmfd ﬂ/b;O[)//’}

Five '{eurifmf 5:2@@%_1 n‘-‘? B

. 5-£+15 =0 e do=&
¢ ~E+0 0O "4 a;;g,rﬁ?f@% 5
. Etapt i ~otE — yéurs of eyerice
e crns R3O/

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 .
AC-5F +b0=0

 QC-5F+lp0+5F-160 =0+5F160

ot qc;b_l:"‘(ﬁa _“jC:-%—F—-@

e sE_lw /oL 3
q A

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

intercept. __
Slope —2-d reesCelsius per Aogree E/lr?h/?;
—=& q fﬁ ( i oF = oc-/)

£

Plot the points A(L,1), B(-2y-5hnd C(3.-2) to form
AABC . Is AABC aright triangle? Justify your
answer using mathematical reasoning.

5.

&t i -__a.-]
1 gy HETACE35
TALD SR
‘j_A(_’;n R

Siofye of BC
_ =2=(-5)
i I - 3 «‘( -2)
- B(-3,°5) S Bl % =5
IR 1 Sla or .D-h i
('?LUYI) Hﬂjﬁfh\lﬁ T’Gclpm:;js ; é‘mh other
AC & BC. MBC is not e right

vericl inbepty O°F :~-’g3Q°c =-i7.9°Ct

6. Given that 4 and k are one-digit numbers, determine the numbers of pairs of values for which the lines
Ax-3 y+15=0
i - 3); =
S By Ax-(g

- -5 "
4x+5

Ax-3y+15=0 and y=kx+7 are

(a) parallel
(b) perpendicular

(¢) coincident (the same line)

£ Ax3y+ls=D
Lt V=kx+/
The St'o]zé’ o

—tmz:ifjie

@) @ml!g | __Ag_ Ii"\
Ax-15 K=& 13

710 S‘!L)lde ﬂjr f, Con A,e '
dé[?/ffjn/}\@{ /ﬂ)/ con w?ﬁ[?rj_g
To S/OPevyﬁﬂlP@/?f 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 is
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

TR (XL ) ——
Yy 3:3 PN Q%KMQWM)/

Distance from Toronto (km)

.5,40) . .
L 5-Fm
D5 115 2 25 3 35 4 A5 &
Time Elapsed since 4 30 P.M.(h)

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

i o lingar because The spenf
i's constant;, (Speed s Th rafe of
chunge of di;—f.:ance ovty fure

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

dto t. Show all work! 5{3 -d, Gp-240
Slope = m = AfF G-, R5-0
| | = fﬁ‘z:‘?(
\/"lnkf t=L=340

ad :—-301’*8%52

o
B

(d) How fast is Anil travellmg‘? Explain.

The S/Oc?c’(,/ 's FO tom/h (s/o)é%)
The slope 1's ff\ﬁjqﬁl/é becalise e
distance oronite decyesuses with fime.

Im

(e) Explain the meaning of the y-intercept of
the graph in (a).
ﬁte )/~M fM/ﬂtgue 7’/\@ 0{13749«/4 e

From Toromfo at- =0 (4% FIN.)

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

The %mm%ffCé’/olL/s the time T
M/Hc//\ /4!11 G}’Vﬂ/(‘a’f i n 70r0n¥0

(2) (A':c'5:45—P.__WD, frow far from Toronto was Anil?
Determine this by using both the graph and the
equation. Make sure that your answers agree!

[ 40 Km

7&'3' ‘ n‘rzl; Exact Distance using Equation (Show all Work)

A+ 545 P M., t=1.35

2 de *SOU,Q?E) +3%0,
’—ﬂu ahi%\))

/
1/ Estimate from Graph:

_;TL:SD T agreel
At 545 P.M, Anil wos 140 Kn

(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!

3 h ofter £70 (7:%
Exact Time using Equation (Show all Work)

\/V/kﬁh Aﬁl'/ ArriIves in TENW\'}&' /‘LQ is Ok

FH’ Torontv, Therefpre, d=0

¢ ~2)
S 0=-gott40 < ig =
20240 =-BOURH) 240 ) 7,
, A=~ ¢

rd

Estimate from Graph:

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

‘7"@0 N Hwﬂt s, aft 7:%0 VM-
-Hm»lv wak[a e Lem% [o%e.

PMIDO Unit 4 — Linear Relations

time? Explain.

Anil arrived hone 3h oﬂer
He vude i hone in Pl@nh;

Copyright ©, Nick E. Nolfi
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SOLUTIONS = LINEAR SYSTEMS

Solving System of Two Linear Equations — Applications
V- wapresmﬁ volune oF gas 1 itves

S F - mpre&ewh cost errraas 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.

a)

b)

¢)

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

supplier. C . 0'50\/ . QD

Write an equation that represents the revenue All Natural earns from selling gas to customers.
' p—
C=100V (orjustC=V)

Graph both equations from part a) and b) on the same set of axis below.

Cost/
Revenue
(%)

20 30 60 80 100 12¢ 140 V

Litres Purchased/Sold

State the point of intersectior. of the two lines.

(4D 4p)

What does the point of iaters «ciien mean i1 this silvation?

This is the bredk eyen port . If 4D litves of gasolive are
S‘afd} ”A” Nm‘mln mah?& Ju5+cna®},\ morQy +0 Co:f%t:ﬂu CDS+

¢
- T | )t @aSOIng.
By looking ai the graph, determine if All Naturai will make monry or lose money if 100 ¥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
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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.

Ty ko QMPP}I'QF: (=0.50(60)+20 = 30 +20 = 50

Nelehe
el GL - C=V=60
Al Nm(waf will make o Pm“ of BiD-%50 =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.

Fay o Swrﬂnher C=05000) +a0 = (0120 = 30

?E,&hiwf:;ht_: C —_"V =al) .. A“ Mm‘[um, WI” ILJSG' ﬁ(O

i) Conclusions:
If less th:n _f'(_.f ) litres of gas is sold. All Natural will have a { 0S¢ :
If exactly gH ) litres of gas 1s sold, All Natural will %f@%f—e\d‘@ﬂ g
If more than ;>_[7LD?__ litres of gas is sold, All Natural will have a Pf@jl "4: :

Bl ot C reppeseit B cost v repesedt the + of visiks

Fitness Centre A charges an annual mem{ership fee of $50 plus $5 for each visit. Fitness
Centre B Lhdl’j:_L‘s 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+ 35

-

s —t

L 4=

= S
T 1

e | Bick of A_C=5v+50D

1105
100F i
a0k —t“krsﬁom For fewer than 5 visits,
Corst 80 fitness centre B 1s less
$) 70} eXpensive.
?E‘ For exactly 5 visits,
o both centres charge
40 the same fee.
30 .
25 For more than 5 wisits,
10 fitness centre A 1s less

P | , expensive.
6 7 8 'Ei ‘Cl 12V

Number of Visits



Example 3

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

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

== B L = ih &f - GO

Number of Scoops Purch.sed

Let C ref?re,sen{‘ the coct - VEP/E’_QW{‘ t S0OPS

Since the lines have the
same slope. they must be
parallel. Thus, they never
intersect. The line C=2s+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.

(4, 90) ¢

Cost for 4 Players vs. Time

ii) Explain what the coordinates of point  __ 12 ]
W o T = ]
A tell you abbut the cost of bowling. a 100 RE
gy YEEAN
I costs 8%0.00 I 17
5 | .
For ﬁ?w’ layw,s 2w 2 A
b 8 e |
fo how! For 4
20 i" i -
Four hours, RS M S
0 1 2 3 4 3 6
Time (h)

b) Explain how this graph would change if the cost for renting the shoes increased.
The s ofb. wou {df S"!{a}/ fthe sume Hint

bQCG[&SQ ‘H\(L A@ur y Vo WWZGA h0+ Rafer to slope and y-intercent.
wou

hang? . “in
o8 oo, PP cunilel fe cbeve. T ghon i

c) Circle the equation that represents The gmph in question a).

C = 2062 + 10 C:-rﬂ»rw

(Give reasons for your answer.

‘ IV}‘& ?(Lﬂ Gn{ linear o ua ;QV'! :
» Tha s:(ofe 1S &0 and e ?M mpf' 13 10/ wfm

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 yvour work.

C=0++10 f =%0,
Solve for € ﬂl@m t:f_%—}@
C-10=30t+(0 - 10 N

- =9
C~10 = 20+ ~2 6
- i
Lo, 4 o $~ZO th Ariesds
C=l . + Can Pay 7%./“ 5,5 hours

e e T problen o o
<t be 50l \;Qﬂn Sfa‘?'fllc&{
(e graph previdus pade)

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.

Suber Bm/ \ f tfﬂé'//“ 5 wf//

|
Cost = 6(4)($3.00) : ““mm“
= §72.00 Gall 555-BOWL and book
%W{’lﬂg Bﬂﬂcm.z_a_
Cost = 4(42.50) + H0(% )
= 410,00 + #0.00

#70, 00

Hint:
Bowling Bonanza charges

3}\"/” ﬂanza ;S O\ ;me 50 for each player to rant shoes
» 5-.' J'h for a 2rou af 4 to bowl.
Sll&((ﬂjy b&f—kf deal et



Solutions — Task 2: Babysitters’ Club

! - = (2t+b b=90-(8p
Task 2: Babysitters’ Club q% = 162(,%+ L) . b==9(0
= 180 tb

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, I earn more than you do.”

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

(15907
E} Babysitting Earnings 4 E=1A+-90
100 —— s e
0 Soia
70 -
Amount  go-{|—f—t—i - _ 4 60
eamed ., | fi yEZMN| | /T3« AT -
(in dollars) - L] : Ml -
“ Tt T A e 35
20 N1 Ll d 1 iaAdd || ], 60
1 =IA
| | "'l—

1 23456 7 8 9 101112131415 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.

Lisq 9€+5 Psual a 1lat fee of $20.00
For up to "f: }ulﬁﬂ of wﬁﬁ\?ﬂr ,(
Vo Aan n N, Sing 15
qurea{a{dfhbnq[ ovmownt *Pﬂg’”/h

(see SNF% QLM) :
Ajﬂo{"q Is Sfmfty Pau( at o rafe of

F0.00 -
000 = gr00/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 earnings on the graph in J’I )
question a). Label your line. (g‘?e Prévious Pa?)e' 'For SFOP

£ /_;.t + 15 E =?Wn+ﬂ&m{’,d in &
’ t = time wwkf‘al m haurs

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.

Sanas E= ’-[—(193,\. 5 =¢3
Nadia: E =0 (,l?:) =72
Lisa . E= 20+20%) =30+AH =54

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 4s B hours —> Nod a 5 ﬂ\Q, C}\QGF(’S‘&"
(Mwﬁﬁ"\ D and |5 \AOW’S — > Lsas %&d\ea\aes-\—
More khan 1D hows —>  Sana 1¢ the dmza‘%s\-



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

W n | W

.

150 —
| | O |/

140

120
110

40 | €5
o | 40

W= |5 +).2b n

Daily wage ($)

; . - + I
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 5\0pb is a5, :H' means That San)ra Js
Fb“d ‘ﬂ’lg"; for every badcet che. ‘5\{‘“9,



Open-Response

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

Show your work. _ E W= 70 then
W= 154125, nj N
W-IC = P-Rgv‘. o 12§ L. &5
w-i5 [o earn H§770.00, Sahya
ne = mush T 44 baskeks

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 W a
AN

v slye - 45

e (WEIPNPECY 190
o ' { = 25
] \ 'l,?(%:.g-)“q) o r'g ]

102 V-ff"

: 6R

E. . 1 Aw:=\00 T W -W

& 510p6: —a——
ha. i'ﬂ]

15 -(00
~ 2.5 -0

/ 4 2l ,

13 e : 1:1 DNT ;Lg C 5.—_ |Q]
” n He 3945 P&!O‘ a Flotee
25 30 35 40 45 50 55 60 65 70 75 B0 DJ: glg.oo cy_;‘d.')

Number of baskets filled

I

|

I

T0 — ‘ |
y il |
I

|

|

|

I

I

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.

Sanyaﬂs brother 2hould accelp'l(.' this Pa\/mhrt‘
structwre anly i he con pick more than
209 baskets per- alay This can be seen

From the 5raph dbove. TF n>20, the
ine. W=32n les above the [ine
w= .2 n +15 meam}itd)' ‘H’lmc‘ ﬂ»e/o(m/)/

wuge will be grepder.



SOLUTIONS — VERY IMPORTANT REVIEW OF LINEAR RELATIONS

VER) IMPORTANT REVIEW OF LINFAR RELATIONS

1. Find an equation of with slope 6 and having x-intercept —8.

(a) Make a sketch usg it to estimare the (b) Use an algebraic method to find the exacr equation of the
equation of the required line. required line.
Y Slupe:m:@ / b= ? y=6bx+b
Sine the line passes Hnruc:gl’\ (-30) )
(-40) O = b(-3) +b
: > = =45% b
M e 0148 T3 tb i3

;o 48=b

i S/bf(; y*/m@/’lﬁff% @Zuayl/bn

Estimate of Equation: ‘)f = éx + 7—5

X 7; X2 y;l
2. Find an equation of the line that passes through (-5, 0) and (5, 6).

(a) Make a sketch and use it to estimaie the (b) Use an algebraic method to find the exacr equation of the
equation of the required line. required line.

nm= __A_L: 23_)’1 :_é"O = é :i
A?( %J '7(, 5—'( 257 0 5'
Ay=b T}Wﬁ'?/ The © | uilion is of +he

i LU L Ll Ll h ]l N ﬁr/m 7:%X+b‘
20 16 -12 B 4 8 12 16 20X

Ax=10 Since the line Jine pusses ﬁif%%
dg TP -
0 -:jr—‘('lz) + b
Estimate of Equation: \/:7’%%"‘3 ((’I O = "3 +b
nefr. b2 g b=t
Ax 105 The g/o/a y—:'nlf 1L€um7/7b” 15
y= Lo+



same Slofe samd valwe of b

- A line 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 equation of the
equation of the required line. requiredline. > p, =7 , =7
(i) 5‘:!0{1: oF “0('7(?)/'—8\ =0

D?Y =-5x+3

: N .. A

;Q_X:“yx-r..g ;.L“@,
2° a3 T (s

4 Zx+ 4 b lle |
;):,H‘-Y,;a: | ce ) ETH lings are: pUelE

201612 8 4

0% i )ffn'mler’teﬁ’ vﬁxﬂfyu/a:o

b 1
+ H i e ” n ’
I Let =0 The o 3 - 2
.9 0+Lfy~;a el crlp=
b i =
| Zx+3 T slepe, yv/ 07
Estimate of Equation: \ = -2 X 0 / p/ /gL
/ 7C e ey uire
neserive recipracal slo sane value of b
. Alineis Egendicular to x + 3y — 4 =0 and has the same z—intercegt 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.

¥ - + 3y =0
, (1) Slope of X1ty
g@%uiyed 3y < Ja+t - ;3

Yo ;o , ot
el a %’ﬁ %xﬁ'% Since -]-N'lméS

; 7 o .jzﬂ:- 4,\_%; art fe,fvndr\culaf
M AF L | ‘ 76 0% (1) )/—-fn{f’rc%ﬂL of Q?(‘*rg)/-'a?O =0

; i - Z__@'J‘ X = O,« mﬂ/ ‘
2A0)15y-30 =0+ ' b=
Y is &% |

L - The slegz, /’f'f'*"'ﬂf’/”’é_ egudtir
Estimate of Equation: Qli :‘“3’)(‘4* Lf‘ @7[‘ 7%@ e M/;/Ep/ //n@ 15
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