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UNIT 1 — Linear Systems JOURNAL
more ‘va\ o~

Big idea/Learning Goals

In this unit you will learn how to solve two equations with two unknowns. The unit is called linear systems since
there will be more than one line involved. There are three methods you'll be shown in class: graphing method,

elimination method, and substitution method.

T 0437

How many Tentative TEST date:
Finished questions did
the journal? |  you finish M
from HW?
Date Topics Questions to ask the teacher:
Modelling 13
DAY 1 HW text pg17 #1,2,3,6
Graphing method 17
DAY 2 HW text pg17 #8cd,9cd,12,13,16,17
2days Substitution Method 1
DAY 3 HW text pg26 #4,7,9,10
DAY 4 HW text pg26 5,8,11,12,16 s
2days Elimination Method 1
DAY 5 HW text pg40 #7,15,16,17
Analyze Solutions 8
DAY 7 HW text pg32 #1,2,3,4,5,6
2days Problem Solving 9
DAY 8 HW text pg46 #1,2,3,4,9,10,11
DAY 9 HW text pg46 #7,8,12,14,15,16,17 @

Reflect - previous TEST mark

Looking back, what can you improve upon?

, Overall mark now
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Name:

DAY 1 — Modelling Word Problems into Math Symbols

Mathematics is a language like any other. Below is a statement in Russian that we will translate word by word to English.

Newset' KAk Aenaa?  Xarowo.

Pronunciation: ‘:» eV e,’c '

Translation:

Hi!

kald  defo’

How act 7

Jo

Harasho

Good.

Same idea is applied when translating English to Math. But first we’ll need a Dictionary:

add %1\2& Line s Adivde 15
Imore J ’\-M) " MWL"‘I £ uagl
M ereage W I Eroob.wf" )
plwe inus rutio Sums &S

E_g&b <°F) -@;‘H\%ﬁ

total

rg whve

1. Translate each phrase into an algebraic expression.
@ five less than one third a value
<% -5
b) anumber increased by four, times another
number

2. Translate each sentence into an algebraic
equation.
Three times a value, decreased by four,

is two. 43:1// L{ _ Q.

b) One third a number, increased by two,
is one.

¢) avalue decreased by the fraction one
quarter

d) three times a length

C
@

¢) One number subtracted from five is
two more than a second number.

fifteen percent Of)an area

o~ _0.((3(,

\S"/,( X

increase by ele

d) The price of a meal, including fourteen percent
tax, is ninety-five dollars and seventy-six cents.

NOTES:

When you see commas: 'ms-x(‘\" bmckz)h’ When you see “is” or “are”: use =—
( som~etirmey )

When you see the words “less than” or “subtracted from”: W(/\*",’\ Hhe odhae oy

When you see a@

and when you see @
will J—e (one Lﬁ\m}hw

will _fe an eXprtssivn
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3. Translate into TWO algebraic equation, do let 4. Translate each sentence into an algebraic equation.
statements for what variables represent. Record let statements.
a)) Az school concert, 335 tickets were sold. a) Buy the phone for $400 and pay $45 per month

There were 51 more student iclets
sold than adili tHokerg

X e 4 of studants

51+ P i b) Webz charges a flat monthly fee of $5 plus $1

Y+ A 2 355' per hour

O

he length of the rectangle 1s
twice the width.

,@‘Lﬁx Lot

cm longer than

Dk W e wn SRVN ¢) Brian’s car costs him $4000 plus $0.20 per km
every year.
2 +dw =
@ The sum of two times the smaller of two
consecutive numbers and three times the
larger number is 113. 5. Translate into TWO algebraic equations. Record
/M x Ae Ha ’sf + let statements. 29.9% #/sm,jk, fokle

a)) Smaller tables cost $29.95 each and bigger

~ 3
24 D4 Ae 1 2 tables cost $39.95eacH. The total price is 9.4 %ﬂu
j =X+ $359.50. There are tweo more bigser tablesthan le.

2y +% =\\3 statler tables.

d), Enrico weighs 7 kg more than Julian. 4 ﬁ MJ
O The sum of their masses is 183 kg. /ev'/'j fe # y 37/
A Envi(e's 1rass
TG 5 I iemi s 34,50 = 29.95 ¢ + .95y

I+3}=E Qﬁ"}{xy

= (€
J+e (€3 @ Charlene is looking into cell phone plans. Cgli
________________________________________ Phis sives unitnied minmes for 850 n a
l NOTES: "M‘l'(‘
@rRate of change fiumber is SloPg, Lool Hor
| v
P ver” 7 eag reury” ot _/é-c -h;lu,o st (i~ $)
+ Initial value number is wt. 1.7

A2 e # o min

Deciding on the variables

Look. ¥ Waits (woeds) acowd 7he

| Look -Fw N7 ?@.ammrj amond. E
Slope 3. i
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DAY 2 — Graphing Method to Find(POl)  Trlrsechinm

1. 2. R st
y=—x-—7 X+2y=-5 el JC)I =-5-lz
y=3x+5 x=y=-I1 l %/ = z
L) :/J, l '.:.—‘—-
‘1 wMTT2 > -2
pht g b= g =28

s e (2,y) b= | L
3) Use table of values 3 ‘lt;,\: s
—2x—y=—8 Q) 2x +5y=-20
X+rs9 'X |y =-2xt8 e Sx=3y=-15 ‘ )S:l‘f 2y ¢ S(@): -20
- =2 =2EE=1 ey O Kot (_ ,o)
- 2;(-&8’—3 xs -1 |-2()+&= 0 ot LOg 2L = —20
O y= -~ A== o ‘K / ! ) X= -0

I\ e K (110,0)

- Q)/__\/\—/
..?o? ; Y i Z@k 5y =-20
X y S\v’v'lo
g
_ Q) :‘(0 -\ )
____________________________________________ MALY S o LXSETCCR Koe g “‘}W"M O
NOTES:
Usingm and b Using intercepts Using tables

H
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Solve by graphing. Ensure you us

5 Ear Manan’e givtaant

9.

food. Hamburger Joey charges $180 for the party

room and $10 per guest.

a) Write a system of linear equations to represent

the situation.

b) Fill in the tables to help you graph the lines

Tony’s:

Joey’s:

guests | total cost

guests

total cost

¢) Find and check the point of intersection.

The student council is deciding which banquet hall to

book for this year’s graduation dinner and dance.

Thompson Hall charges a fied cost of $1200 plus

535 per student, Adeline’s Country Club charges
$1600 plus $4C A student.
a) Write a system of linear equations to
represent the situation.

Lty de htdl wt

/<

/@J’x/&a#dsw

L <3S + | 200
= Yox + [0
b) Fill in the tables to help you graph the lines
Thomson: Adeline:
students | total cost students | total cost
web R O 1260 O | 600
Y
dosekh (G0 7450 ] 50 | 3600

Sw‘” ¢) Find and check the point of intersection.
(:'"'h

14

@
Yoy 1000

g‘“)we“"“;g;— 28 K+ 296
2600 {35(%0) £ 1200
[foo + (200
2600
td=es /

2600 | Yo(“0)+ 000
(600 + (000
2600
v
LSz RS
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appropnate §/Iabel a)Abel lines and give theéraph a@. Once POl is found, explain what it means.
Ay har e

ante ava
U IviGydil O SIALCTIIUT UiTuiudy, 11C1 paiCiito aic

planning a party. Tony’s Pizzeria charges $150 for
the party room and $12 per guest for the cost of

d) What does this point of intersection represent?

OV\YfS *{4R25 ‘

0 2[,00)

00 A1
1
&
-~ 10 7} 4
3 7 A
o (114
j? 2000 £
£ 7
9
ANN '
500 A) )
b
1%
S (d 20 30 Lo S

# of students.

d) What does this point of intersect%resent?
( 4o, 2600) re presek

L[Dsw —H,\:T LGS'}"’[“/
BV w2600,
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DAY 3 & 4 — Substitution Method

1. Is (2, =3) the solution for the following linear v -N-O_T_E;:_ _{:;:;_ -S- ;L_g_.);'}l;%_\»" o WJ T

system? Explain how you can tell.
* voldate

3x+6y=—12
e suhshhute

1
1
|
1
2y —8x=-22 !
1
!
e ex + solve
o expnd
1
1
1
1
1
1
1

- | & \
o sobskite o ANY (alkenate equadron)

o Therefore PDTL) )
o chaele if ashid. M?

]

e \
2. Solve by substitution. Check your solution.
a) 4x+y=0 0) 20—d@
x+2y+1=0 @ 3¢+2d+10=0
® Qe+2)=d
SN

3c + 2@d)10=0

3¢+ 2(acez) +/0=0
c+Ue + U +10=0

Qe+ I4=0
~>
%t 7
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3. Bhoenix Health Club charocs o 5200 initiaton fee; plus $15 por inonth. Champicn Healde Clabehusves a

S100 iAo foe plis 928 9 monthy %/ wonY
Write a linear equation to represent the charges for each club. ©4n
b) Solve the linear system. =
’ R0t

¢) After how many months are the costs v’.\-
d) If you joined a club for only 1 year, which club would be less expensive?

@ Aty he otad ot c) ke 20 months
“Z/&*jmaﬂf/u © H\Lcas‘sébbﬁ\dcb
ace oo,

Lt

O y= (st 4 200
@sz’” o0

é) sub n @ Mo @) mee y's at \So(ad'e)

20x4100 = ISat + 200

WL —|§o = W0 —(00

SA = /00
— -

A=Q0

sub n @)
=205 ¢ (00

= 20(30) 100
A s (2 50)
2 I o

ow (O

how W& °
onths o

NOTEi: Ensuce  fou recocd Ha POT

'/DO»q' ‘6(?9* j’j &"}“*’h\bﬁ
° Jus’r?b Jome  Answies ,@ Jkoww:5 wock /jry/»/rcaﬂmrj.

LinearSys Page 8
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@)Simplify each equation, and then solve the linear
syst%m..]gy substitution.
© 3¢ }gxz,z(y’{l—K‘z) =6
@) x+4(y+3)=29
o
Swelity O 5 (o -2y+Yq =6
34 - 29 =-13

Siwe i . >

'j‘%@) ZI—I-HJ‘PID.:ZC[
vy =13

wolate 2 =

sub s 3

AN S
3(R-Yy)-2y =712

( L‘j)

Sl—\zj —27:'13 -s)

—“1 -;-:_ci-f
% i

O3

LANF -2y
¥ +
A= \4 - 2%

I 3

e i@ LS s
- T -
11 l.j 3

33)-

-2 ey
T 3

2 /
’_-:?: =-13

LinearSys Page 9
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5. The number of tickets sold for a school event is
330. Let a represent the number of adult tickets
sold and ¥represent the number of student tickets
sold. The cost of a student ticket is $6 and the cost
of an adult ticket is $10. In total, $2380 was taken
in from ticket sales.

a) Write a linear system to represent the
information.
b) Solve the linear system to find the number of

each type of ticket sold. wou&
— ol
@ C\) 0c + bx = 2350 He mory

@O x+¢a- 3304——411%.

&
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DAY 5 & 6 — Elimination Method

Name:

@ Solve the system using elimination.

0.6a-02b=1.8
0.50-0.4a-0.7=0
e a,!;qh

o) ﬁq) *b w)

= 1%

® 024a - 0.0§b = 07
® -0ya + 00b =042

0.22b= 1\
o2z 02

( bLz5.18

oo PO s qu s:s)

a’l b

chade W @

Oba —0. 26
0‘6(11}1) __o.z(s. %)

LinearSys Page 10
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2. Some provinces have names with First

Nations origins. For example, “Ontario” comes
from an Iroquois word meaning “beautiful water.”
If the number of provincial names with First
Nations origins is a, and the number with other
origins is b, the numbers are related by the
following equations.

a+b=10

3a-2b=0

a) Interpret each equation in words.

b) Find the number of provinces that have

names with First Nations origins.

LinearSys Page 11

Name:

3. )At Lisa’s Sub Shop, two veggie subs and

four roast beef subs cost $34. Five veggie
subs and six roast beef subs cost $61. ¥rite
and sgive ¢ systean of egoations to find the

cost of each type of sub.
¢t b r((rc.u.-J’ prie ﬂ beef sub.
V W I w Veialf h
g < S xS
§ O agls kb =3y

® | Sy &b =el,
—_— & bl

sl ® lov+ 20b= |30

@ lov x12b= 13
sult- ¢V + Sb= 4g¥

S5v< go)=6I
Sv+ 36=6( 5
N

S\j: A<

:o e(\‘(c hj LﬂrL J""( s ¢é
I oveggie " s

10
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4. Solve by elimination. Check the solution.
2@-4)+5b+1)=8
3a-1)-2(b-2)=-11

LinearSys Page 12

Name:

@ Solve by elimination.

wG-6%+2)_ o o)
4

—> LD

b+ y=5) 10) =
HS
s.xhb,x.‘ﬁ‘\] OX
_%(X—‘) -l"-%—(j-}l)-’— @)
3(e-¢) + L(ﬂz)zo
x—l§g + hy §=9
St ity @
-%(XH)-%(}-S’): 14
AGy) - 3G

2o+ 2 —3i+05='3

11
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6.) A weekend at Skyview Lodge costs $360 and 7. The Mackenzie, the longest river in Canada, is
includes two nights” accommodation 1056 km longer than the Yukon, the second-
and four meals. A week costs $1200 and includes longest river. The total length of the
seven nights’ accommodation two rivers is 7426 km. Find the length of each
and ten meals. Write and soive a system of river.
equations to find the cost of one night and the cost
of one meal.

U h [os",‘A\ W
Lt m &t cost/ Rk

QD 360= An+Ym
@ 1a00 = Fn+ (0w

(9%9 Jo ?} ,;J:j (o-::@.
1¥0= N +2m

|200 = F((30 =2 )+ 10

200 = 260 ~ Jym +/om
~—

12
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Same ueibuox.'h bns

Name:

DAY 7< Equivalent/Linear Relations & Number of Solutions)~ 17°T, ne 707, = 701

1. Which two equations are equivalent?
Ay=2x+6
B 2y=x+12
C3y=x+2
D 2y=4x+12

b) 2x+5y-6=0

@ @)
J u:“fvfw %
i3
ly <Ly +5]|

2j="2?x +b

@ The perimeter of a rectangle is 30 cm@Write
an equation to represent this situation®Then,
write an equivalent linear equationgSolve this
system and explain what happens when solving
equivalent relations.

@ o L he He Bngth
Lk W ok A w3

“x[® xlo xlo

O ayaw=30y
[oL[+ 0= ISO
2 e

A0, 4 AOW = 300
@ 2L + W=30°

s'm
o

=0
Ths s o TRUE
Bt all Hhe
SF s dsegpaned
’: ‘”\Lf Mw} ‘*h’
wahors
b o

/’n}j SjS“‘em \.J\\\ have

"\,‘4:\\,;%7 v PUI o
)

( B S0 whuns,

LinearSys Page 14

2:

¥ @ Nz 1 -S& 4y o

©

The value of the guarters and nickels m

Michan!’s coin jar is $1.65@Write an equation to
represent this situation(®Then, write a NON
equivalent linear equation that has the SAME
slope€Bolve this system and explain what happens
when solving parallel lines.

@ Ak QA b F of quoces

At N e # of hickeds
@) Gosy -+ 6.358 = 165

_\SL " 0.0sN= Lbs— 9.2S A
Wslw cwor  6.0F 6.0%

;\1\\"1’ 5l°f"'

San .Slo'u ,‘v\j 4
hot _Q.(Uw\'\/bv(&d' -ﬂbw?h\""-

) O W @
—sa’=ll-5&
> 23= O& 2240 FASET no

Cindy buys a large pizza for $10 plus $0.75 per foT
topping@Write an equation to represent this /7
situationt Then, write a NON equivalent linear /
equation that has the DIFFERENT slope@Solve
this system and explain what happens when

solving non parallel lines.

S

b= o.a5x
‘55; 9.5
cA)  TF yow do et gf
Y shue with 0=0 / For

O=2 t//,,\,;fo:r
Then +he SJJ#M has
1 PoIT

13
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Questions similar to your test: e
. How many solutions does each system have? Explain
O x+/y_—\7" Q 2x—4 —8 ©) 4x—y=9
7' @ 4-— x+2y 0 Q 12x-6=3y
@ wd Q L NOT Beogang T cee b
L o
wulhples 7{44« It @ ax—8=4y
are NOT aguiv n v 0w
. T Lo -2 =
¢ eanl'}'l-( 0D by po a~* 2 J
Rosrnge o sce slope ® Y- x=-2
© y=3-, 5 % F
@ x—10=9 ~QtLoe
- A~
OME (o] i , oo Sthee #7
o° S\~ Slo,u_} e A Samt M ad LPOI
2. Find A so that the system has the specified number of solutions
a, Ax—3€4 @x(m_%)—y“:’m 2Ax+3y=12
5x—6;c_8/=)() 4x+y=3

Create A so that you have
infinitely many solutions

o ,, §
Create A so that you hav)
solutions

(A-2)x—y=10
Create A so that you have no
solutions

_FDY o POT fov  wNo /;:o:r
md @ anal @ St }'\lLa/ :’3/.«*,‘ Cht

fx— A= m=2
3 e (j} ? @ (js 4wl =Y
Sx — 8 = o 0
? f A(y o V\L’Ld 74_{_&'7
Sz /% o M:'g @
My A
o aed @%: ) fL‘Ll e
’ 6.7 ):,;,"RLU
A: 5 /‘)UJ" y\o-"
b ovh[ﬂ”f“j‘
8 il
3 Ry Ko ove 4

LinearSys

At (E; %,5 feret

Roaquas -

Q@ a(my)— o=y, m= ()

{'IJ’%%%}* " m:j
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NAV O OO [ = YOO A P Qlt
UAT O X I — riruniciii oulivi

Name:

Money Problems
1. The cost of printing a magazine is based on a
fixed set-up cost and the number of pages to be
printed. One printing company charges a $250
set-up fee and $5/page, while a second company
charges a $400 set-up fee plus
$4/page.
a) Write an equation to represent the cost for
each company. Define your variables.
b) Solve the linear system.
¢) What does the point of intersection
represent?
d) Which company should Richard choose to
print 175 pages?

LinearSys Page 16

2.) Joe invests a total of $4000 in two plans.
Part of the money is invested at 8% per year and

the rest at 11% per year. The

year on the 11% investment i$&
the interest paid on the 8% investment. Set up
equations with variables on how much did Joe

invest in each.

LA N f amond ‘:}: high 7.

,[0{- L A amont

low %

witast § @

Geometry Problems
The perimeter of a rectangular pool is 38m. The
length is 3m more than the width. Set up

3.

equations with variables being the dimensions

of the pool.

o\H

22+ 008L="0.1\H
KN 4dd on Smadbee sith =

interest paid after 1

48212 more tap>s

A 10m pipe is to be cut into two pieces of
different length. One piece i the
other. Set up equations with variables being the
lengths of the two pieces of pipe.

© X+y= /(0
&) ‘j+3=9<,

Aroud the

garden she has a 2 foot wide sidewalk. The asez

of the sidewalk is 79

feet squared. Set up

equations with variables being the dimensions
of the garden.

@ (Lo Jurg) - Ld = 320

15

AL



16| Unit 1 10D Date:

Mixture Problems™ ikt ntecest 4
@ What volume, in millilitres, of a 60%
hydrochloric acid solution must be added to 100
mL of a 30% hydrochloric acid solutio
a 36% hydrochloric acid solution? Set up 7o
equations only.

Ot x Ao ulume ot 60% strenglh

o shenath.
ety Gy Y

o»-’y o«“b‘ﬁ;"_@ X+ 00 = (\j
e ¥ @ 0o +030(129) =034y
7. One type of granola is 30% fruit, and another
type is 15% fruit. What mass of each type of

granola should be mixed to make 600 g of
granola that is 21% fruit? Solve.

LinearSys Page 17

Name:
Age Problems -
@ Bill is 11 years @ Sue. Nine years
ago, Sue was twice as old as Bill. How-old-is
each-personrmow? Set up equations only.
/@,j R Nfﬂu ill’s age now ) B-9 5 Vyes
g

At U rprsit Sw's age now |, U-9

Now', @ (B—-\- \\ = u ov E=U\—’\
°\Z‘; . @ D\(fi): u- %
s, - by

9. Heidi’s mother is twice as old as Heidi. The sum
of their ages in 6 years will be 72. What are
their present ages? Solve.

16

i

0

)
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Motion Problems Wind/Current Problems

10. Erika drove from Ottawa at 80 km/h. Julie left 12. Suppose it takes a small airplame flying with a
Ottawa 1 h later and drove along the same road head wind 16 hours to travel IS%mlles When
at 100 km/h. How far from Ottawa did Julie flying with @"fhe airplane can travel
overtake Erika? Set up equations only. the same distance in only 9 hours. Set up

equations with variables being the speed of the
wind and the speed of the plane without the

11)Debbie drove her car for 3h to Moose Bay and
Larry drove his motorcycle in the opposite

direction to Peggy’s Cove for 5h when they @A boat goes 32 miles@ in three
passed each other. The distance between Moose hours. The return trip ag;;gs} the current takes
Bay and Peggy’s Cove is 420km. If Larry drove sixteen hours. Find the rate of the boat in calm
16km/h slower than Debby, hew-fast-did-each-of water and the rate of the current. Set up
themrgo? Set up equations only. equations only.

. Y20k e ) (k)

Mﬁ) (L wh n

oy T bk @fm g B+C | 3
Upshom 30, | B—C \ (6
(agahnﬁ )

At B rey bott's Speed

DeéLfeLﬂX)(?)\ X \3 At C “f WMJK::: eiL D=VT

Tohd |0 LT G VT ) 32=(8X3)
Z%il @ 31=(2-k)

ubo &%\h&*‘\’*‘ s
S(g-k) + 32 = 420

s

1 Vow
sn(e vdw( "'Jy MWJ
aod

LYY IT
LWV7/D§\;(*I A ¥ G) S""B_y:‘fz/o

Wr}( 2y , 31_5 @ J_lc,zx o a4ll=y
zo

17
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Rate Problems

14. Playing tennis burns energy at a rate of about 25
kJ/min. Cycling burns energy at about
35 kJ/min. Hans exercised by playing tennis and
then cycling. He exercised for 50 min altogether
and used a total of 1450 kJ of energy. For how
long did he play tennis? Set up equations only.

Other Problems

15. The sum of two numbers is 56. One number
exceeds the other number by 2. Find the two
numbers. Set up equations only.

LinearSys Page 19

Name:

16. A street has a row of 15 new houses for sale.

The middle house is on the most desirable piece
of property and is the most expensive. The
second house from one end costs $3000

more than the first house, the third house costs
$3000 more than the second house, and

so on, up to and including the middle house. The
second house from the other end costs $5000
more than the first house, the third house costs
$5000 more than the second house, and so on,
up to and including the middle house. All the
houses on the street cost a total of $3 091 000.
Set up equations with variables being the selling
price of the house at each end of the street?

18



