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7.2 — Solving Systems with Graph's |
C Date:

Toal: to use the graphs of lir;car equations to solve linear systems ,

Too]l_,(it:

Mai"n Tdeas: .

D_efi'nit—]'bns:

Linear System — two or more hnear equanons together is called a linear system

Solvm ga System —to so]ve a linear syste w, find the coordmates where the two lmes mtersect (the
pomt where the lines cross). You will have an X-value and.a y-value!

Steps for sc‘ving sy»stems graphically: .

AY

. Change each equationto a form that 1s easy to .qraph o= mx ¥ b orAx + By 0)

- Graph each line

¢

1
A
3. Wiite the solution (state the pomt where the lines cross) - .
4. Check the solution by substituting mto each original equatmn (point must “sa’usfy” both hnes)

‘What are the

hree possibilities | OME NINE INFITE _,
when two lines 7
are graphed?
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Exl) Solvc the system gr"“‘ﬂr‘auy and check the solunon‘ 1 .
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What if you just
need to “check™?
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1 Ex2)Is (2, ‘1) a so]ut:on to the followu]g system?
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Ex3) Solve the system by graphing. Explain whether the soh_tmn is exact or approximat
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: Ex4) Solve the system by graphmg Explain whether the sohmon 1s exact or approxm"iate
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~eflection: What is a disadvantage io s

solving a system using GRAPHING?



—-T:4—Solving-Systems- A]gebralcally usmg-Subst:tnt—mn—-—— —--ﬁ-—‘-"-"—-—-—wName e
" Date: ' '

~oal: to use the substitution of one variable to solve a lmcar system- -

Toolkit: : il ‘ [ Main Ideas:

" Linear systems Can be solved without graphing ‘One method is by substitution.
Steps: = s oa "
1. "Solve one equation for either x or y (get exther x ory by 1tself)
_ Let’s say‘you get y by itself in this case.

2. Substitutethe equatlon into the second-equation

3.  Solve the second equation for the other variable (in this case X)

4. Now that you have the solution to one variable (m this case x), substitute it into one of the
- orniginal two equations to gei ey

5. 'Write the solution

6. Check that the solution satisfies each equatlon

Exl) Solve by substitution and check

l3x+y=3. . * i S
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Equations solved | xi) Solve by sﬁbstitu_tion . _
fory o | —:.@ - | N |
i=—x—14 | @ 3?—3’?{«4’2 '
wiged-lt =3l
T e '
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L= 4
ggl;;zg:s with Ex_3.) Solve by. _substixuti"on. L=y . » —F) C{em’ M‘,M ‘FFOM
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1\3"’ 53 -2=0

Reflection: When you have a system with fractions in it, and you want to write an equivalen
“*hout fractions, how do you decide what number to multiply by?
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_ 2 . Date:
“Joal: to use the elimination of one variable to solve a linear system .

' Toolkit: o o : - | Main Ideas:

Linear systems can be solved ‘without graphing. One method is by elimination,.

Steps: '

1. *May not be necessary* Multiply both sides of one or both equatmns by a constant to get either
. the same x or the same y coefficient in both equations to get an “equivalent sys___

* Add or subtract the two equations to eliminate either x ory '

Solve the resulting equation for the remaining variable

Substitute the value obtained in step 3 back into one of the original equations to get the other :

- vanable" '
5. Write the solution :

6. Check that the solution satlsﬁes each equation’

BN

Ex 1) Solve the system by cllmmatlt( and check
N|3x — 5y=-9"
Dl 4x + 5y =23

®+3x fgj:’.q,

x="2 |
(25)

O 32-50) :o]-ﬁ
6— ’;j
How do you @ L}(l) + 5(3)" 23

Know when to 8 $ 157232

add the eq’ns or v
subtract the eq’ns
n step 27
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3-(7)
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= Equations with

fractions

B L+ y=5
Bl - =18

Ex 2) Solve by chmination |
[[ax +3y=>5 . /@ LfDH'BU- =5
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Ex 4) Solve by elimination

Seyez 0 3ly8 R
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-flection: Which method do you prefer for solving linear systems AND WHY: graphing, substitution,
“ or elimination? _ | |



F“fﬁ’—I’roﬁErﬁ'éﬁ}‘S}Tstems R R T Wame:

: ‘Date:
Joal: to recognize systcms that will have each of tbe three different types of solutions "( :
- L
“Toolkit: TMain Ideas: a
‘e So far, all of the linear systems we've - )
solved have given one: solution (one
intersection)
» Rearranging equations
Threetypesof  |A  ONEsoluion B NO solution "C . INFINITE solutions
solutions: Sketch: i R . ' Tt '
%::Wﬂxﬂb ’ kj;::::ji’
f[ -\n* ) . _
e 4 Description: po : .
ol tecent 5{ofe5 . Satae gloPcs- ‘ fa\m 510{)65
‘{*{E[ed j_;,\‘lvg Sqmev (J-.ll\“S o
{‘fffl,‘;.‘,"‘”'v fow canyou . S‘h’ t with dof) ol : : _ e
" predict how many / \—) _ _ A
solutions a - et S“r""c’ So ; a
system will have d\wk Y nts
without \
graphing?

& (ew{’

Ex1) Predict how many solutions each System has:

2x+3 &
a ey =4 | 2" -
a) 16 b o c)
y=—x+3 bk+bh=5 1 5
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tandard form “shortcut™: start off like elm;m‘ﬁhon——tly to.getx or y coefficients o
natch by mulhplymg the who]e equauo Y a constant’

Sy=15
Lx 2\ How many: solutl ons? .
, ; 4x 10y=6

(

/

/ C) If x and y coefficients BOTH\match, and the con_stanf;s match, then you-ha-ve
/ INFINITE solutions ' i : a _
‘ =14 +20 = 20
20720
Both vaciaVes (JA Sag peely

Ex 3) How many so]utlons does each system have?

g Gle® .. |
ag'!x_ly_lo : o @71'3210 . ]
14x —2y=20 o h
slo pes @_’ @7 Soame! ) @Nlﬁ o 'e” with mmg hua’lh{
m‘k @ ’0@ 10 Sowme ! @ L’i:‘ on saih sule
INFINITE  SoLuTions @wx—z(%c w) 20 = !'NF NS

4x -3y=12 - . . | 5°lW® : |
gx—6y=30 | 08x-by=24 Eﬂwm\bs

’dbfesz@—;f@% Shual @@z Y= 30) dacappar ) 18 le f’l’
yink: 4@ -5 dffst | 040 ==b w“\M’ w

NO SoLuTrons 0=-6 = NO gpuiﬁ

UYSx+y=16
c
2x -3y =3
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ONE QDLUTcoN

Reflection: Use examples and/or diagrams to explain why there cannot be exactly 2 solutions to a linear

vstem.



T =Applications-of Systems Part ===

St o A ik s e Tl S T ___W?il_ri(_:' EENES

Date:

Joal: to model situations and answer problems using a system of linear equations

Toolkat:

total, sum, greater than all mean +
difference, less than imeam —
times, product mean X

to-change % to decimal, move decnna] two

places to'the left -
remember units!!!

Main ldeas:

These word problems involve two unknowns. We need two equations. ts solve for two unknowns, so it
will be your job to create tiie systemn of two equd'afions and solve it!

Steps:
1.

2.

Define your two variables. You may use x and y, but itis also good to practise working with
other variables \su\,h as t for time). Use “let” statements (e.g. let x be the number of...) .
Usually, ihey dre the two things you need in order 16 answer the problem.

Build your two equauﬂps

3. Solve the system using elunmaﬂon, substltu'uon or grap}ung

4.
5.

‘Write a sentence answer.
Check.

0, XY - 5%
® x=9*D

g+7+3:53
2y =53
29 = 4o

_ b .

z,

O (y+17)+y=5>2

23

2423 =53
=320

(30,2%)

TM +wo fvm L&('s act
20 and 23

TEx 1) The sum of two pumbers is 53. The first is 7 greater than the second. What_are the numbers? 4

LGJ( K= 'HM [\‘HJ( nmlpe (blﬂ o6 lem)
‘[Q V‘) ﬂu Eran hw\loer((umm[u ﬂm«\xa)



Ex 2) For a baskelbél] game 1600 tickets. were sold. S-ome tickéts cost $3 and the rest cost $2.If the

total recmpts were $4000 how many of each kind were sold"

Let % = awoudk of %3 bz o R
- x4y = boo
2 G = 3
Lef y= amoM ol 2 ‘N 200+3 e
L0 A+y = - |boO i y=g00
@ 3.25 +23 = Lf()ofo | (800 &OO>'. _
e goo *3 hix cold, anef
@ (%i i _2&3) 3420) mo éoa 2 %x wold !
’11 '—800 ) b
X = %00

Ex 3) Isaac barmwed J2100 for hlS ccyl]egc tuition: Part of it he-borrowed ﬁ'om a govemmcnt ’

student fund at 5% annual interest. The rest: he boirrewed. from-abank at 6. 5% annual mterest If the

! totaj annual mterest is $1 ]4 how much did he borrow from each saume” '

Lot 2 = ownounk bo(w.ﬁ( fo govk |0 0153} 1y

I/&#& 3 " » 5 o n - _}(n'[f ~{0% 3= -10%
-' - '0.0!3‘3 = ﬁ |
3 2100 o
Ox1y= pak

(D 0.05x+ 0.0_653. =14

@ X 4 2loo
?m-
= |00

NN _
® 0.05 (200-y) +0.0654 =W g0 goum(_ B
|06 - 0.05y +0.06%y ~ Iy govt, #600 from Lank .

O «=2100-%

~flection: Would you ever need to solve for 3 variables? Think of a scenario and (no need to solve')
ain WHAT you would need in order to be able to solve for 3 variables.



—78=Applicitions of Systems Par€ X" 7T Name:
5 T : . ) PDate:-
Joal: to continue to model situations and answer problems sing a system of linear equations

P
g

Toolkit: = A Main Ideas: : 0(
* sum (+) dlffercncc ( ), product (*) . ' g A
e o change % to dec, move decimal 'twO S C - '
. places to the left o ' L 0{
. & . remember units!!! . Y % 0{ '
. dist. : & = '
Iime 5 - ' — S _
(tv in the:basement) v\ = :
These word problems mvolve two unknowns. We need tweo equations to solve for two unknowns, so il
‘will be your job 1o create the system of bvo. .equations. and solve it!
Steps- _ .
1. Define your two variables. You may use x- and s; but it.3s- also goed to-practise working wnh
other variables (such as ¢ for time). Use “let” statements (e.g. let x be the number of.. )
-Usually, they.are the-two things youneed in arder fo answer the problem.
2. Build your two equatlons
3. Solve the system using eliminstion, sabstitution, or graphmg . T
. 4. 'Wrile a sentence answer. . : é‘
: _

Check.

Ex 1) The perimeter of a rectangle is 46 cm. What are its dimensions if the léﬂgth 1S

4cm less than twice the width? 2
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Fx 2) Flying with t};e‘wipd‘, an airplane travels 4256km in 3.5h. Flying against the
same Wind, the ajf;[>lant’; makes the feturn trip in '3‘..8h. Find the speed of the airplane
in still air él_]d the spéed of the wind (as‘sgme both specdg are constant for me round
trip).

Whenever you 1€ domo a word prob]em with speed, dlstance and time, it helps to
set up a table hke the one below:

SPQ@O( op P,an& ) 5‘;7” ar

Let A=
Let = Qg)eed °‘P W'Nl
Direction “Distance Speed T Time 1 Equations

Tem) b Gammy | )

TEETR sy ey B 3o Ly =121

~ Against the " ' ‘
Sa | w256 |y 29 x,y;nzo

-

O x4 Y =216

@r(z —\[4 = ]120) |
2% = 233 | W_SMA of o bl
P | HG@@’ | w skl i i€ ;wgk%‘

b " axd Hhy spord of the
| I le YL koy

r~J

W

Prie g

@ Xty 1216
63 +5- |21k

4= g by

lection: How will YOU remember the relationship among distance, speed, and time? _




