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| Systems of Linear Equations Lesson #1 :
Solving Systems of Linear Equations by Graphing

Overview of Unit

In this unit, we solve problems that involve systems of linear equations in two variables.
We do thig by inspection, by graphing, and algebraically using the method of substitution -
and the method of elimination.

Exploring a Meaning of Two I nterse'ctihg Lines

The Smith family and the Harper family are going to a book fair which is raising money for
- charity. Mr. Smith pays an entry fee of $11 for three adults and one child. Mrs. Harper
pays an entry fee of $12 for two adults and three children.

We can determine the cost of an adult ticket and the cost of a child ticket by forming two
linear equations and graphing them.

Let $x be the entry fee for an adult ticket and let $y be the entry fee for a child.
The information about the Smith family can be modelled by the equation 3x+y =11, and
information about the Harper family can be modelled by the equation 2x + 3y =12.

a) Draw the graphs of the equations 3x+y=11 and

2x + 3y =12 on the grid without using technology. j\*\
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b) The graphs of the equations intersect at a point. State the coordinates of this point
and explain what the coordinates represent in the context of the question.
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452 . Systems of Linear Ei;qaﬁong Lesson #1: Solving Systems of Linear Equations by Graphing

Systems fof Equations

In the exploration on the previous page, we worked with the equation 3x + y=11.
There are many values for x and y which satisfy this equation, e 8. X= 1-and y=8,
or x=2 and y=35, or x=3 and y=2,etc.

We also worked with the equatlon 2x+3y=12. :
There are also many values for x and y which satisfy this equation,e.g. x=0 and y =4,
or x= 3andy 2,0r x= 45andy 1, etc. 4

- If we consider both of these equatlons simultaneously, there is only one solutlon,
‘x=3 and y=2. ~

The equations 3x+y=11 and 2x+ 3y =12, considered at the same time, are called a
system of equations.

The solution to this system of equations is x=3 and y=2.
This is because x =3 and y =2 satisfy each equation in the system.

Graphically, the solution to the system is the point of intersection of the two lines.

wsEx.# | A system of equations has been represented on the grid. y '
The system has an integral solution. ZT /
a) Statethesolution x= _9_‘\_ » Y= ﬂ \ - /:x

b) Write the solution as an ordered pair.
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wsEx.#2 | Consider the system of equations 2x+y=2, x-3y=135. H
a) Graph the system of equations without using technology.
y= - Ax T2 S.%L? xX-lg
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b) State the solution to the system of equations. _ £ 3
(3,~H Ho¥

¢) Algebraically verify the solution by replacing the values in the original equations.
1 1% 1-?\ il X %y\ =14
LB) H-)=2 3-3C-H) =
-Y=2 2 +\2=1\5

Conplete Ass1gnement Questions #1 and #2 Q,,




Systems of Linear Equations Lesson #3 :\ﬁ .
Solvlng Systems of Linear Equatlons
DY Inspection and by Substitution

Method of Inspection

In some simple cases, a system of linear equations can be solved by mentally trying different
values for the variables until a correct solution is reached. This is called the meth.od of
inspection and is really only practical if the equations are very simple.

—_—

The sum of two numbers is 14 and the difference between the numbers is 2.
Form two equations in two variables and determine the numbers by inspection.

et X be the lamger 4  led Y e e straller #
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Solve the system x+2y=12 and x+ 3y=17 by inspection.
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Complete Assignment Questions #1 - #3-
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466 Systems of Linea;' quations Lesson #3: Solving Linear Systems by Inspection and by Substitution

Method of Substztutzon

If the equations are too complex to be solved by inspection, then algebrmc procedures such as
the method of substitution and the method of elimination (next lesson) may be used.

~ When using the method of substitution, there are four steps which are shown
in the ﬂowchart below.

sepl Step2 Step3 Step4

Solve the R Substitute

Choose the N Subsutute

simpler equation ¥ expression single vanable from step 3 into the
and express one . from step 1 into equation. B equation in step-1 to

find the value of the
other variable.

variable in terms- ; the other

- \Ofthe other. equation.
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cassEx.#3 || Consider the following system of equations: @@ x+4y=17
2x—y=17

a) Solve the system using the method of substitution by rewriting the first eqpatxon in

B S
65&’3\ | X =V 4% O’)(l", 4\@
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“Solve the ing th mdgq%‘q
\%q;\t"grme ;y:texfl.u.s.mg e method of substitufion by rewriting the first equatlonm @ X T 4

\t;h Which method, a) or b), was simpler?
d)_Verify that the solution satisfies both equallons

®x+4j,\‘l ( 8 s |
! & = (3
5#\(& 3 2 o _7/

e) Check the so& %)n using a graphmg calculator
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Systems of Linear Equations Lesson #3:  Solving Linear Systems by Inspection and by Substitution ~ 467

' classEx.#4 | Consider the following system of equations: ‘ 4 o 3y=0;
‘ a) Solve and verify the system using the method o substitution:
O4xt34=0 @

204 £o

| a)/%)l}gthe system using the method of sub

S(@a-3) =5
106-15Tb =2

b) Verify algebraically that the solution satisfies both equ

+
5 (3310 25 | 6E)-A0H 20 D =5
H(DT0=> [12tD=30 | ©=0)

5-5v" 2030 Y

Complete Assignment Questions #4 - #10
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Assignmént"ﬂ\"ﬁ,% L unch \\?\%’

olve the following linear systems by method of inspection. :
a) x+y=9, x-y=1 b) x+y=12, x-y=0 €) x+y=4,x-y=6

a‘ t the Little River Pow Wow, a vendor sells a salmon burger and two cans of cola for $8.
two salmon burgers and two cans of cola sell for $14, then determine the cost of

a) a salmon burger : b) acan of cola

ickets are on sale for a music concert. Three adult tickets and two child tickets cost $90.
Three adult tickets and four child tickets cost $120.

a) Write a system of equations in two variables to repres,er\lae above information.

X=0J\Y H1Cket =Cni\g g

b) Determine the total cost of two adult ticketS’and three child tickets.

4. )In each of the following systems:

* solve the system using the method of substitution (
* verify the solution satisfies both equations o
¢ check the solution by graphing

a) y=x+2, 3x+4y=1 b) x—2y=10, x+5y+4=0




stems of Linear Equations Lesson #3: Solving Linear Systems by Inspection and by Subszitution =~ 469

plve each of the following systems by substitution. Check each solution.
d) 4p+q=0, Tp+4g9=3 b) 6u—-3v+4=0, 3u=3v -5

@ ¢) 2x—5y= -7 - d) 2(x+2)+y=8
0 . %x_y=3 Tx—2y—3)+24=0
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6. The straight line px-+ gy + 14 =0 passes through the points (-3,1) and (-4,6).

a) Substitute the x and y-coordinates of the two points into the equation of the line to

form two equations in p and g.

b) Solve this system of equations by substitution to determine the values of p and ¢

and write the equation of the line.

¢) Verify the equation in b) using the slope formula and the point-slope equation of a line

formula.

7. Solve the following systems by substitution. Explain the results.

a) y=3x-7 b) x=3y+2
6x—-2y=14 2x—6y=35

Multiple: x+2y=10 and x-2y= 2, then x+y is equal to

Choice 3
B. 12
Cc. 13
D. 2
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Systems of Linear Bquﬁtions Lesson #3: Solving Linear Systems by Inspection qnd. by Sub.stitution 471

9. When solving a system of equations, one of which is % - % =1, asubstitution which can
be made is
A, x=+ (2y +1)
B. = E(Sx -1)
C. x= %(3y+6)
' 1
D. y= 5(3x -6)

Numeric
Response

(Record your answer in the numerical response box from left to right)

A10. If s—8¢+20=55s—7t+1 = 0, then the value of §+1, to the nearest tenth,is

' Answer Key
1. a) x=5,y=4 b) x=6,y=6 c) x=5,y=-1
2. a) $6 b) $1
3. a) 3x+2y=90,3x+4y=120 -b) $85
4. a) x=-1,y=1 b) x=6,y=-2
1 4 1 N
5. a) p=—§,q=§ b) u= 5 v=2 ¢) x=44,y=19 - @) x=-2,y=8
6. a) 3p+g+14=0, 4p+6g+14=0 b) p=5,9=1 Sx+y+14=0
7. a) There are an infinite number of solutions of the form x =a, y=3a-7,a e Rbecause the
equations are identical, (the resulting equation reduces to 0 =0).
b) There are no solutions since the graphs of the equatlons are parallel lines, (the resulting equauon

reduces to 4 =5).
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_ Systems of Linear Equations Lesson #4:
Solving Systems of Linear Equations by \Ellmlnation

So far we have used three methods to solve systems of equations: graphiﬁg, inép_'@ction, and

substitution. In this lesson we will learn another algebraic technique: the method of
elimination.. This method is particularly useful when the equations involve fractions. -

Method of Elimination

In using the method of elimination, there are four steps which are shown below.

Step 1 Step 2 Step 3 Step 4

If necessary, multiply W8 Add or subtract W Solve the Substitute thee solution\®
eachequatonbya [ the two equations resulting into either of the
constant to obtain Bl | toeliminateone | | equationto | original equationsto
coefficients for ; of the variables. determine the § determine the value of [
x (or y) that are y value of one of § the other variable. :
identical (except the variables. J : o

perhaps for the sign). 3

Consider the system of equations: 2x+7y=13 ' X 't' 3

| + 3x-7y=2 - jj = r]
a) Add the two equations.
This will eliminate the variable . DX =15

b) Use the equation in a) to determine - X = 3
the value of x and hence solve the system. -

9(3)+7j=l3 7
G+79= |
¢) 'Ve(' the so?t%m ;a?i)’séies both uazlon)s. 1¢ ) -’ 5 —\ X1 (S)
(D) TN 2 33— 1(1)2 | 10> (D,
(9‘('"]:\5/ Q -7 ‘:2 / XL

Consider the system of equations: 2x+6y=6
' - 2x+3y=45
a) Subtract the two equations.
This will eliminate the variable x. 3 =y 5
_ b) Use the equation in a) to determine = | 6 =
- the value of y and hence solve the system. % - \

Ix+6(0N=6 1 Ax=2 2
QX‘\'?)"(D / X= 3/30\"!.%\

¢) Verify the solution satisfie‘f both equati

7
(1460 6 1.S) t3(06:S) = 4.
a(@r o 6 al 5) ) = 4.5

Complete Assignment Questiqgsj_éf;l “#3 | .
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ass Ex. #3.

| Con,sidér the system of equations: ~ 2x+3y=4
| T (wm)3 1ax-3y = bb

- “@_4 a) Does adding or subtracting the equations eliminate either of the variables?

7,

b) Multiply the second equation by 3 and then add the two equations.
AX I = 4
+ 2x-3x = b,

¢) Solve and verify the system.

d) Consider the original system. Multiply the first equation by an appropriate number
which will eliminate x by addition or subtraction. Solve the system.

r4x+f>1j_=6 {EL:, 4x~(-2)=2
_4x-Y=3d 4x+t+ 3=
- ay=l4 4x=

. ] x| —_ S
T Er.#d | Consider the system of equations: | 5a +3b = D -
3a-76=81) %3

a) Choose appropriate whole numbers to multiply each equation so that the system can
be solved by eliminating b.

b) Solve and verify the system by eliminating b.

S+l =) R +30=D
440 =deA 2
«

¢) Choose appropriate whole numbers to multiply each equation so that the system can
be solved by eliminating a. ,hp N4 ?) votom XS '

)(Solve the system by eliminating a.
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Solve the. following systf:m )11<s1% elimination. 4x+2y—-13=0, 3x :/5y+26 |
1 Mxﬂg\fc\%@ 20%+104 =4S
(3)("5&- 4 ©X -\ =5
Taex =T

| | | =\ o g
—y , L X= =\—= | Or 4 S
Re.#6 i Solve the following system using elimination. & © 9\ - .
21

3(4.5) =2y tae
1257 Sy 120
- 135254

2oy

or -2
Complete Assignment Questions #4 - #12 ' &
cciq #/| _c 6 1
Assignment -5 )ac, ©,
1. Ineach of the following systems: :

* solve the system using the method of elimination by adding the equations.
* verify the solution satisfies both equations.

a) 8x—-y=10 b) x+2y=3 ¢) 4da-3b=2
4x+y=14 . —x+3y=2 -4a—-b=6
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2. Ineach of the following systems:
** o solve the System using the method of elimination by subtracting the equations.
« verify the solution satisfies both equations.

a) Tx+y=15 b) 5m+3n=10 ¢) 4a-3b=-18
3x+y=3 5m-2n=-15 - —2a-3b=-9

3. Solve and verify each of the following systems using the method of elimination.

a) —10p+ 10g=3 b) x+4y=-05 c) 4x+2y-31=0
10p+59=6 Sx+4y=23 —4x+6y—13=0
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Systems of Linear Equations Lessb_n #4: Solving Systems ... by El&mination 477

4. Solve each of the following systems by elimination. Check each solution.

a) 2a+5b=16 " b) 4x-3y=9 ¢) S5x-2y=10.6
a-b=1 2x-5y=1 2x+y=1.5

5. Solve each of the following systems by elimination. Check each solution.
a) 2x+4y=7, 4x-3y=3 b) 5x=8y, 4x-3y+17=0

¢) Te+4f—1=0, Se+3f+1=0 d) 3x+2y—6=0, 9x=>5y+18

I
b 38 L

i3,
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6. Consider the system of equations x — 2y +1=0, 2x+3y=12. Solve the system by

a) elimination b) substitution

Which method do you prefer?

7. Consider the system of equations: 11x+3y+2= 0, 11x-5y-62=0.
Solve the system by

a) elimination b) substitution

Which method do you prefer?
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8. Solve each of the following systems by elimination. Explain the results.

a) 2x+6y—-1=0, 5x—15y+25=0 b) 2x—4y=7, —Ix +14y=-21

9. Solve each of the following systems by elimination.

1 m n-4
a) 3x—7y=35 b) 5 - =2
1 1 3m n
35+ gy =3 4 373

Aol
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10. When b is eliminated from the equations 2x+ b=28 and 5x+2b=2, we obtain
hoice

merical 2. If

A. Tx=10
B. 9x=18
C. x=-14
D. 3x=-6

11. The soluﬁon to the systems of equations x+y=0, %x + % y=1is

A. x=6,y=-6
B. x=1,y=-1
C. x=0,y=-0
D. x=-6,y=6

1 2 1 1 1 1
~3;x+ 5= 37 and §x+ 3Y=3 then the value of y — 2% to the nearest tenth,

is
(Record your answer in the numerical response box from left to right)

Answer Key
1. a) x=2,y=6 b) x=1,y=1 ¢) a=-1, b=-
2. a) x=3,y=-6 b) m=-1,n=5 c) a=—%, b=4
3 3 : 11
3. =—,g==— b) x=07,y=-03 ¢ =5 y=—
) P=150 975 ) x y ) x y=-
4. a) a=3,b=2 b) x=3, y=1 ¢) x=04, y=07 _
3 .
5. a) x=§,y=1 b) x=-8,y=-5 ¢) e=17, f=-12 d x=2,y=0
6. x=3, y=2 7. x=2,y=-8
8. a) There are an infinite number of solutions of the formx=a,y = %(2a+ 1), a € R because the

" equations are identical (the resulting equation reduces to 0 =0).
b) There are no.solutions since the graphs of the equations are parallel lines (the resulting equation reduces
toeg.0=7).

9. a) x=3,y=8 b) m=12,n=20 10.C 11.A 12, | 7 . 5
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