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 this by inspection, by graphing, and algebraically using the method of substitution
and the method of elimination.

Exploring a Meaning of Two Intersecting 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 ‘41 C
2x + 3y =12 on the grid without using technology. d L
10
Ixry =l 2x+3y =12 £
find K and Y imeveepts find X and y itercepts !
i w20 it 3 4 =0
FAR LA 4 x =
3x + (0) = plug in ero ' '102___,‘2 "
ay = |\ and solug fer b
¥ =Wz wariable o X -
-~ (5,0) - L6/0)
° Y X =0 — —
3 = 0 - - -
Y 3 \ 2(0)+3y =12 ‘g : 1 ?.ﬁ
3@“’1"" 39’=12 . 2R B
R =Y | o wwsil 2AA3R 212
o . (_01 ll> .,‘ (ogl q) % 3% ‘ﬁ ’3
Plot points tound
and conpect each

gmph )

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.

graphs intersect at point (3,2)

-The  cost of an aduft ficker s $3
Me cost of 4 cid wcked s $2
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452  Systems of Linear Equations Lesson #1: Solving Systems of Linear Equations by Graphing

Systems of 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.g. x=1 and y=S8,
or x=2 and y=5, or x=3 and y=2,etc.

We also worked with the equation 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=3 and y=2, or x=4.5 and y=1, etc.

If we consider both of these equations simultaneously, there is only one solution,
x=3 and y=2.

The equations 3x+y=11and 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.

A system of equations has been represented on the grid. y

The system has an integral solution. » /

a) State thesolution x=_2 , y=_-} /: .
y 5

b) Write the solution as an ordered pair. P

(2,-1)

T |

Consider the system of equations 2x+y=2, x-3y=15. ;, 16
a) Graph the system of equations without using technology. i
Find coordipates oy each araph. ; 1
) find ¥ and US wrevcepls ‘
x4y =2 % -3u =15 | ‘
2¢=2 2000+4=2  yogyEis (0)=3y=15 — ‘ —
¥ =\ V=2 =8 1_._5 T o :.,ng%::a;
(V,0)  (0,2) (15,0) (5,-5) | N
AlSO pourt (4, -2) B
b) State the solution to the system of equations. = 5
( 3 ] —u) ; ; _].0' :[ g

zx*%%-zd

¢) Algebraically verify the solution by replacing the values in the original equations.
2x+4 =2 X -3y 715
LS 2(3) (W =2 v LS(E3(H) 2B

R$: 2 wis v SRS

o vevrbed

Conplete Assignement Questions #1 and #2
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Systems of Linear Equations Lesson #1: Solving Systems of Linear Equations by Graphing 453

Solving a System of Equations using a TI Graphing Calculator

Check that the calculator is in “Function” mode.
Use the following procedure to find the solution to a system of equations.

1. Write each equation in terms of y.

2. Access the “Y= editor” by pressing the | Y= | key.

3. Enter oneequationin| Y,

4. Enter the other equationin| Y,

5. Pressthe| GRAPH | key to display the graphs.

6. Access the intersect command by pressing

2nd | then| TRACE and scroll down to “intersect”.

The calculator will return to the display window with the graphs.

7. The calculator will display “First curve?”’. Use the cursor key, if necessary, to select the

first graph and then press | ENTER

8. The calculator will display “second curve?”. Use the cursor key, if necessary, to select

the second graph and then press | ENTER

9. The calculator will display “Guess?”’. Press | ENTER

clssEx.#3 | Consider the system of equations from the exploration at the beginning of this lesson.

3x+y=11
2x+ 3y =12.

a) Rewrite each equation in slope y-intercept form. (. W= ma+ b}
3x ey =1 2¢ 3y 2
\6='5’("\\ 3\3:—2){"\2-
Y= Zx +4
b) Use a graphing calculator to graph each equation.

¢) State a suitable window which shows both sets of x- and y-intercepts and the point of
intersection.

x:[-5,10,1] “:[-)O,\’b,ll

d) Solve the system of equations using the features of the graphing calculator.
Confirm the amount of the entry fees established in the exploration.

condirms  +he  amdunt aﬁ%'*m «eeﬁ«wi
(2,2) fres an the expleration.
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454  Systems of Linear Equations Lesson #1: Solving Systems of Linear Equations by Graphing

If a decimal value appears for the x and/or y coordinates, then the x and/or y value can be
converted to an exact value (as long as it is not irrational and is within the limitations of the
calculator) by using the following steps.

For the x-coordinate

1. Exit the graphing screen by pressihg CLEAR | twice.

2. Press| XTI, o, n [key,thenpress| ENTER [ to import the x-coordinate,

3. Todisplay the exact value,

Press | MATH |, select “Frac 7, then press | ENTER

For the y-coordinate

Except for step 2, the instructions to import the y-coordinate are the same as above.

For step 2, press | ALPHA 1 ENTER | to import the y-coordinate value.
Then proceed to step 3 above.

a) Solve the following system of equations e 7 ™\
using a graphing calculator. x\

6a+7b=5 pd
3a=14{9 .

sve far " ragh: 4, 32 F
Fo=-ba+5  |Yp =34 aragh 4 ¥
b:'%q-&% b:%q lj?.'-l

4
Y
A

("” FITE

.

-~

b) List the answers as exact values using the technique above.
-2 '

= — b:—-

2 T
¢) Algebraically verify the solution.

a3 =3 3a =1k
LS: 6(5)2(3) = ya1 =8 Lg:3(E) =2
RS D RS M(F):=2
LS = ¢S LS=2S
Verified v/

Complete Assignment Questions #3 - #7

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.
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Assignment

1. Consider the system of equations x—-2y=3, x+y=0.
a) Write each equation in slope y-intercept form.

455

X-3 = 24 e
3 4=
F3xTy
b) Complete the table of values ¢} Draw the lines on the grid and
for each equation. state the solution to the system.
x—2y=3 x+y=0 ?"\M i YA i‘;
Xy Xy — S
-1]-2 212 ONG T
1|1 010 I 1
310 2 |-2 1 N
b 21 TN
5 5
N
d) Verify the solution. solvtion s x=), y =-|
A2y =3 x4 =0
LS:(1)-2(-1) =3 LS: (ND+(-1)=0
BI3 B30 verkied.
LS =S LS =%S§
2. The following system of equations is given: x—y=7, x+S5y=-5
a) Without using technology, graph each equation and SRR —
hence solve the system. o N T
T”ﬂ":‘— A+ 59 ==35 - ‘5 , -
ximi. = F At = -5 o /f
s (R, 0) 5 (=5,0) : ‘ s
Y nt. =-’~;' \di\«r\.='l> : \ ‘ i
e (Oguﬁz’ 2o 0," i : — =
( NN // I 1+53-'5
solufion: XS, Yy==2 / |
b) Verify the solution. A-W=F
X-Y= x5y ==5
LS =) -(2) =3 LS = (3)* 5(2) =3
ST * t$=-5 .
LS ong LS = 2S veritied
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456  Systems of Linear Equations Lesson #1: Solving Systems of Linear Equations by Graphing

3. Ineach case, solve the system of equations using technology. Verify the solution by
replacing the values in the original equations.

a) y=3x-17 b) y=—x1 c) y=)§—2
y:—x+9 y=—§x+3 y=zx__4
= =5 - -
=R, |22 K=-4.8 4=4.5 X=-& w=-10
ll_j_}/x_’_ﬂ'_ -q = ~X 'ﬁz—x—z_
Ry =30N-F 7 LS = 4.9 Lg=-10
Lg =% s = ~(-#8)> 4.5 S = (-¢x)-2=-10
LS = %S v LS =28 LS = RS
ﬁf_:lsfﬂ _jjzi \5=_‘;Tx—bl
LS = z -
2§ = ~(q)*4=5 LS =45 LS llo -4 =-10
Ry = -1(-4.8)*3 =48 S =3 (-8)
LS=RS v 3 = 2S
LS =®S LS =
d) 3x+2y=5 e) da-b= f) 0.6p-0.8g=26
x—y=1 3a+b= Sp+6g=9
A=1.Y W= 0.4 a=) b=-2 p=3 ay:.-—\
32 =5 -\ = -
X424 Yoa-p =b 0-bp - 0.%q, =26
LS = 3(1.4)a2(0.4) =5 LSz HOY-(-2)= 0
¥$=5 BS=0 LS 0.6(3)-0.&(-) =2.5
LS =®S LS =S B =2.6 _es
x -y =1 3a+b =\ 6L6
—— + =
LS: (14) - (0H) =) LS =30+ (-2) =) :i_"——t—ql) _
DA 28 =\ ‘;1'_5(%33*6( =9
LS = BS LS =% )
LS =%S

4. Solve the following systems of equations using technology.
List the answers as exact values.

a) dx-y+6=0, y=x+2 b) 8x-3y=35, Sx+3y=2
W= 4y +b kx =5 =3y 3y = -5%+2
- £ -5 - -5 Z
1=3%73 W="5X3%

-4 = 2
X=3 A%

4 =3
%'»s '5 13

Copyright @ by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



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

457

YIS, The ordered pair (x, y) which satisfies the system of equations x—2y=6, x+6y= 22 is
Choice

10,2 X672 y=-x e
Ly - e =L ya
B. (210) §=zx3 c X3
C. 10,-2) %rwphi wntersect g xslo, q,j=2_

(10,2)

N eg6. If 7x—5y=19 and 2x+ 3y =17, then the value of x, to the nearest tenth, is .
Response

(Record your answer in the numerical response box from left to right) 4l. |6
3% -19= 54 3‘5':-*2%*\“?
= T B -2 %+
VS =% X 5 LS = -'é' A lg’

graph: nfersect at x = Y.5%...

7. A pearcosts 24 cents less than two apples. Four apples cost the same as three pears.
In order to determine the cost of each piece of fruit, Courtney graphs the equations
y=2x—24 and 4x=3y. The cost of a pear, in cents, is .

(Record your answer in the numerical response box from left to right) 41¢
%\'th: \m‘ 2% -24
O
= apgleS  Corion: X =36 Y=HE
Y= pears
~opeav costy 4T cents
Answer Key
1. a) y=%x—%,y=—x b) i b
_ -1 414
¢) x=1,y=- 2|2
0140
2 -2
2. a) x=5,y=-2 511 4 |4
3. a) x=4,y=5 b) x=-45,y=45 ¢) x=-8,y=-10
d) x=14,y=04 e) a=1,b=-2 f) p=3,9g=-1
4 2 7 3
4. a) x=-3,y=3 b) x=3.y=-13
5.D 6. 4 . 6 7. 4 8
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Systems of Linear Equations Lesson #2:
ﬂetermining the Number of Solutions
toa System of Linear Equatlans

Exploration | Determining the Number of Solutions to a System of Linear Equations

As part of a high school work experience course, three students have been placed in three
different burger restaurants. Deja has been placed at Burger Shack, Shelly has been placed at
Big’s Burgers, and John has been placed at The Burger Haven.

Detailed below are the first two orders taken by each student and the total cost calculated by
the student for each order.

Burger Shack For the first order Deja charges $28 for 4 burgers and 2 salads.
For the second order she charges $34 for 6 burgers and a salad.

Big’s Burgers Shelly charges $18 for a burger and 3 salads, and $54 for
3 burgers and 9 salads.

The Burger Haven John charges $32 for 2 burgers and 4 salads, and $42 for
3 burgers and 6 salads.

a) Let x dollars be the cost of a burger and y dollars be the cost of a salad.
Write a system of equations for each scenario.

Burger Shack Big’s Burgers The Burger Haven
Hy + 2y = 2% 76-*3lﬁ=18 2x+4u&:32
b+ ¥ = 34 zx + 49 = 5Y X * by = YHZ

b) Consider the equations for the Burger Shack. Write each equationin  w
terms of y and use a graphing calculator to determine the cost of
a burger and the cost of a salad.

Hx +2y = 2§ bx+Y =34 burger 45 (S,4)
gz Hxe28 g -exeBt g 4y
\ﬁ ==-2x* |4 x

¢) Repeat part b) for Big’s Burgers. Can you determine the cost of a 4
burger and the cost of a sa;;a‘d;? qupEaJn. Both equ ations  are

X+ 3y =K 4 'SL}( ey The same. |
3y = ~X+\E q'ﬁ =-3X ly cannet devermie
Y= --S'X"G = "%j{*b “he cosT. ‘

d) Repeat part b) for The Burger Haven. Can you determine the cost of a A
burger and the cost of a salad? Explain how you can tell that the student
must have made an error in at least one of the calculations. N

ZX*L'\& =32 3)(*6,3 :_L‘Z
Ay = -2+ 32 by = ~3x *H2
lj - 6;}76 & Y= @’)X +3 (1 burger and 2 zalods
Bolt eqoationy havE the camnot cost 416 and 314)
somé ylope <. lines are paralie|
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460  Systems of Linear Equations Lesson #2: Determining the Number of Solutions ...

Number of Solutions to a System of Equations

In all of the examples in Lesson #1, each system of equations had one unique solution.
However, we have seen on the previous page that a system of two linear equations may have
no solution, only one solution or an infinite number of solutions.

Graph each system of equations on the grid provided. State the number of solutions B .

for each system. ST equanin

a) y=x+5 b) y=2x-38 ¢) y=3x-2 & T
y==x+1 y=2x+6 6x_2y“4:0w<~»b\$2;v§ ;;,

Yy =3%-2
. . i number
I solufion y no selutien of solrtieng

The number of solutions can be determined from the graph as above, or directly from
the equations if they are expressed in slope y-intercept form.

d) Complete the following chart.

Number ) i finitel
of one solwtion | mo solutioh infinitely many
Solutions
Graphical
Example
Lines Lines are Lines are
mntersect at parallel coincident
one point
Slopes - §lopes are | Slopesareequal | Slopes are £gual
and drttecent and intercepts are | gpd intercePts
Intercepts  different are equal
|

Without graphing, analyze each system to determine whether the system has
one solution, no solution, or infinitely many solutions.

1
a) 3x+5y=15, y=~-x b) x—4y+8=0,y=zx+2 ¢) Ix+y=12, x-6y=5

54 = -3 +15 X+ =4y T S W= Tyl by = XS
) - e L S
y={Fx~3 W=gxe2 eguatons WEeX" %

slopes are re e same 5

e some ! K @ . sizagimc;lv::! e

ne  Solution wfinitely many  solvHons one SolutioN.

Complete Assignment Questions #1 - #5
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Systems of Linear Equations Lesson #2: Determining the Number of Solutions ... 461

Solving a System Graphically by Changing the Calculator Window

Class Ex. #3

Often, the solution to a system of equations will not be visible using the default window of the
graphing calculator. When this occurs, we must change the window settings.

We use the following graphing calculator window format:

X [xmin’ *max> xscl] Yy :b)minf Ymax> yscl]
At a local High School, the Students’ Council ‘a "
decided to sell sweaters to students. The cost of —' " 7 ‘
designing the sweaters included a fixed cost of 3% 7T T TI-600+5n
$600 plus $5 per sweater. ~r800 = =S mEnn
—-700 - =
The Students’ Council planned to sell the 600 = T :
sweaters for $25 each. The cost and revenue ~ —-s00
can be represented by the following system of 400
equations where d represents the dollar cost a0
and n represents the number of sweaters sold. 55
Cost of sweaters in doHars d=600+ 5n ”?0?
Revenue of sweaters in dollars d = 25n oo 10 20 30 40 50
L | ‘ ! | !

a) Use a graphing calculator to graph each equation and sketch each graph on the grid

provided.
b) How much profit or loss is made if

i) twenty sweaters are sold? ii) fifty sweaters are sold?

cost = 600 +5(20) = $700 cost = 600:+ 5(50) = $ §50

revenue = 25(20) = § 500 revenut = 25(s0) = § 1250
ProSTy = revenue - (08T b/ (-) a Profy = revenle — cast ([ ber .
= 500 - 00 = ~200 (e 15 made 0280 = 550 =400 %gﬁg@;‘“ﬁ e
loss = § 200 am not a ?(Oﬁ“i’ < Profey ‘&L’OO and aot & lass

¢) The break even point is the point where no profit or loss is made.
Mark the break-even point on the grid.

d) Use a graphing calculator to determine the number of sweaters which must be sold in
order to break even.
30 swedters

e) Ifall 850 students in the school purchased a sweater, how much profit would the
Students’ Council make?

cost = 600 + 5(850)= §4850 Prorr = $21250 - 34880
wevenve = 25(850) = $21280 Frotit = $16H00

Complete Assignment Questions #6 - #11
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462 Systems of Linear Equations Lesson #2: Determining the Number of Solutions ...

Assignment

1. How can you tell by graphing a system of linear equations whether the system
has no solution, one solution, or infinitely many solutions?

R othe dingS are parallel | there s no solution

W ke lines irhersect, <here is one splvtion.
W oHhe ineC are comcident, dhere art 'mﬁn'r\'Ol'j many goluhons .

2. Graph each system and determine whether the system has no solution, one solution, or
infinitely many solutions.

a) x=21y—5 b) 6x—y=5 !ﬂ:éx«f{) €) 2x—-5y=10
=—2—(x+5) y=6x+7 3x—4y=24
X +5 = 29 %Z%Zf"( w% . 2% 10 =5y 2%”2‘%“&\3
%:%X«»% no goiution. %;%jﬁl %;%Xngp
mﬁt\;\'\xl many one selytion .
solutons.

3. How can you tell by writing a system of linear equations in the form y=mx + b whether
the system has no solution, one solution, or infinitely many solutions? v -

- v the valves of m drp dentHcal bt the values of b
are different, speve is no  solvhon.

=1 the vl p& W are d#terent <here ig one scolution

- K e valves of w are idettica) and the valbes of b are idettical,
hevt  arg inﬁn’rhe)j many solviions .

4. Rearrange each equation into the form y =mx+b and state whether the system
has no solution, one solution, or infinitely many solutions.

a) 6x—y=13\:.m;wv& b) 8x—-y=13 =1 -13 c) S5y+x-10=0 ‘5%“‘"3(’*10
? 1 5 =
y=6x+1 x—-8y=13 y=—§x+2 W gxr2
%-13 = §Y
y=gx - nguitely - Many SofvHons .
no selution. one selvtion.
S.  Write an equation which forms a system with the equation 3x—y =9 so that
the system has 4=3%-9
a), no solution b) one solution ¢) an infinite number of solutions
G same clope , m= 3 (akeevent slope) 2(3%~y=9) Ly geical
W= 3% -4 bx -2y =18 m and b
oe -t Vaiy-eg
I~ \5 = Ll Ix - 3‘6
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Systems of Linear Equations Lesson #2: Determining the Number of Solutions ... 463

All 480 tickets for a school concert were sold. Seats in the front part of the hall cost
$6 each, and seats in the back part of the hall cost $4 each. The receipts totalled $2 530.

Information from the number of tickets can be represented by f+ b =480.

a) State an equation which can be formed from the costs of the tickets.

Gf+ Hb = 2530
b) Graph the system to determine the number of tickets sold for each part of the hall.
£1b =HEH bk ~lUp = 25&() ersecy ot (13@%, V‘"‘?@)
a_b=ugd-F  4b = 2580-0bF £ b
raph 2 b=-2f+1265 i {ONE 205 siceels

¢) State the graphing window used. back’ 195 Hickets

%+ [-100, 500, 106 3 [-100, 00, 160}
d) Verify the solution.

£4) = 4RD bt + Up = 2530
LS: (208)* (1FS)= 4RO LB 6(205)+ u(1#8) = 2630
25: 4E&Q St 2530
LS = &S LS =¥ yerified

Six pencils and four crayons cost $3.40. Three similar pencils and ten similar crayons cost
$4.90. Describe a method to determine how much you would expect to pay for a set of
eight pencils and twelve crayons and then calculate the cost.
Let 84X bR 4he cost o a penc'l\ and ﬂ\i bt the costy of a crayon
- form Y0 eguationS from A given wtarmation
B b +Hy = 3.4 L3+ '0‘3 =4.9
© Wi *0Ch @ﬁ,&)@s‘ﬁﬁﬂ n smp% u&vimaemqﬁ Lorm. iﬂ = W a»b)

A= bXes oy oy = -3y 444
1,3:. 'iy""l—o‘ z ‘Ta.'xﬂ-“l?

o the Intersection powtt.

b he point s (0.3,0.4)
e answver i 8x + 12y = 8(0.3)+12(0.4) = F.2.
aswer = $3.20

dx—-3y=9
The solution to the system ATy has

8x—6y=281
@ no solution .

= 'g X -3
B. one solution
=4 y-2%

C. two solutions \5 2 X~

D. infinitely many solutions
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464  Systems of Linear Equations Lesson #2: Determining the Number of Solutions ...

NSl 9. If 3x+2y=48 and 2x+ 3y=12, then the value of x — 2y, to the nearest tenth, is ]

Response 2y = 3N v UE 3y = -2ax+l12
P TR W |
(Record ySur answer in the numetical response box from left to right) yrgl. 3
qraph v, =TS 24 inrersection point (24, -12)
Ya = _-g x+H Y2
 (24)~ 2012)
ity

10. The value of k, k€ N, for which the system of equations
10x + ky=-8 and —~15x — 6y =12 has an infinite number of solutions, is

G 2. iaentical moand b valves

(Record your answer in the numerical response box from left to right) Ll
W0y + by = =% “15% -6y =12 q
Y = ~{0% - & by = -19% 12 ~§£ = -2 | b/, voth eguations
\3: '_10_9( - 5 ="2% -2 . should nave identical
¥ e 2 Wé@ ’ = Y values, wou are
sty 4 . valve L= H avle To eeh vhest il
yaly wval 10 one ancthér ar
golve for k'
11. The value of a, ae N, for which the system of equations
ax+5y=10 and 6x+ 2y =7 has no solution, is
(Record your answer in the numerical responsf box from left to right) \ 5
Gy = -ax+10 2y = -our Tt yidentl al wm valug
Y=TEXr2 ys-3xtl g
5=728
-a=-1%
Answer Key a= 15

1. If the lines are parallel, there is no solution.
If the lines intersect, there is one solution.
If the lines are coincident, there are infinitely many solutions.

2. a) infinitely many solutions b) no solution ¢) one solution
3. If the values of m are identical but the values of b are different, there is no solution.
If the values of m are different, there is one solution.
If the values of m are identical and the values of b are identical, there are infinitely many solutions.
4. a) no solution b) one solution c¢) infinitely many solutions
5. a) eg.3x—y=4 b) eg. Tx—3y=6 c) eg.6x—2y=18
6. a) 6f+4b=12530 b) Front 305 tickets, Back 175 tickets ¢) x:[-100, 500, 100] y:[-100, 700, 100]
7. Let $x be the cost of a pencil and $y be the cost of a crayon. Form two equations from the given
information. These are 6x +4y=34 and 3x+10y=4.9  Write each equation in slope y-intercept

form. Graph the system of equations and determine the coordinates (x, y) of the intersection point.
The answer is 8x + 12y =8(0.3) + 12(0.4) = 7.2 Answer = $7.20

8. A 9. 4 8 . 0 10.| 4 1. 1 5
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Systems of Linear Equations Lesson #3:

Solving Systems of Linear Equations
by 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 method of
inspection and is really only practical if the equations are very simple.

s

Class Ex.#1 | 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.

Let X = the larqer mumiber | cet = the smalley number

e =y ] SPECTION method
XrysH L while 2dding 4we numbers which equal Yo 14, mspect tht samé
‘xwgvzﬁ.j WO numbers and ste W dhey svbtvact to 2.

Bl =4 3-1 =12 wet 2 ,

= €c 0”, 7:8 nd =/
0B Sl 10-H=6 cugp gaerz. by insp Al and y=4
gﬁé;; ’H g/”@ s )

e 2

Solve the system x+2y=12 and x+ 3y =17 by inspection.
Teerpret  +he  two equations W words
i) A+ 3y =17

L "a pvmber plug three 1iMes another
nomber  eguals 13"

Class Ex. #2

'l\ 7(*7,\)3-’-12

L "a pombty plus mict
another nvmber equals 12"

.m) auess and  cheeK numbers n X2 12, then Ty Pem " Y3y =4

A numpeYS 'Jl-rz‘j =12 ')(,'f313=)-+

shopld pe Whol® -
btlavse inspection TW\\ xX=2 (2)+ 3(s)=1%
is ony gratical 2)+24 =12 = =13
when e ,g)gﬁ'wfﬁg ) Z‘j =10 I’l x =2 a“d ;,525
are simple. ‘3 A Worgs! == '

63, TR X EL ang

Y = 5 in ofher
eqvatioh .

Complete Assignment Questions #1 - #3
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466  Systems of Linear Equations Lesson #3: Solving Linear Systems by Inspection and by Substitution

Method of Substitution

If the equations are too complex to be solved by inspection, then algebraic 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.

Step 1 Step 2 Step 3 Step 4

Choose the Substitute the Solve the Substitute the solution
simpler equation expression single variable from step 3 into the

and express one | fromstep 1 into | equation. equation in step 1 to
variable in terms  J) the other find the value of the
of the other. ‘ equation. other variable.

! ClassEx.#3 | Consider the following syétem of equations: x+4y=17
&) 2x—y=17

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

the form x= .....
TR 2x -4 =% x+ By =13
% 2(-gy 1Y =F e U= x=5
x +12 = 1F =
Pivg wnTo . ~fw+ 34 -y =F for - =3
ver equttion > }_z? 3 x=5 I

‘l_"_i N—%’gj\ﬁ vawe foynd wte he
Sner tgvation & selve Tor X

b) Solve the system using the method of substitution by rewriting the first equation in

the form y= ..... e \ ¥
x4y =17 S 4= TR A
Yy = =X+ 27('(’376"'»—)=:f \3:-_1'_(53.,_!3.
NS o i Vo
WeojYr g (2 - ) =(F)

=3
mﬁﬂ&i?zémg T+ x - )% = 2% L“ 7
Y Y pgkes 4x = 458 =5
+ he Mm%i&;& 2afigY =5 \ X i
’ %Oor@:;nmén& — ._5_:.5_4—

¢) Which method, a) or b), was simpler?
d) Verify that the solution satisfies both equations.
x+Uy = 1% 2x-4 =7
LS: (U@ 1T Lsias)-()= 3}

BT R verified v
LS RS LS=PBS
e) Check the solution using a graphing calculator.
A=S  y=3
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Systems of Linear Equations Lesson #3:  Solving Linear Systems by Inspection and by Substitution 467

Class Ex.#4 ||  Consider the following system of equations: 4x +3y=0, 8x-9y=5.

Y

4[ Tg\ a) Solve and verify the systemn using the method of substitution.
B
i Wl +zu =0 Y -In =5 = -4
by A3y X =y Y= X e
34 ="UX gy -q(8x)=5 . -4 [ X =7
=1y e ) EB .
A N . -1
20% =5 3="3 e
X ==

]
\/«?v‘\f“g; —
IR0 gx-qu=s,
LS AR+ 3(3) =0 s g(y)-a(R)=0
RS0 ’S: B
LS =BS LS =RS
' veritied

b) Check the solution using a graphing calculator.

Consider the following system of equations: 5(2a-3)+b=5, 6a—-2(b—-4)=20.

a) Solve the system using the method of substitution.

5(2a-3Y+h=5  6a-2(b-4) =20 b=-10a+20
Da-159p =5 64 -2 (-War20-Y4)=20 0 =-10()*20
0a+b =20 ba +20a-H0+8 =20 b=0
b=~-l0a+20 264 =52
1z2
a=2
b=0

b) Verify algebraically that the solution satisfies both equations.

5(2a-3)+p =5 ba-2(b-4)=20
LS B(E-3) (=5 LSt 6(2)-2((o)-H) = 1248 =20
R3:H BS: 20
LS = B3 LS =S
ven&ied v’

Complete Assignment Questions #4 - #10
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Assignment

1. Solve the following linear systems by method of inspection.

a) x+y=9, x-y=1

A X gt

be iarqel
£ iarg X::%,‘ﬁ;b\

b) x+y=12, x—y=0

o 7(:6, ‘3:@

by's are
§§@g’\la%

¢) x+y=4,x-y=6

=5, W=-)

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

a) asalmon burger

$0

M-% =0

M}*Zﬂf?

b) acan of cola

Sr2LFH

$1

c
3. Tickets 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 represent the above information.

¥z advlt Heket

Y= cwid ticker

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

20-90=30

The duftrence betwetn tht 2 egvations

3x+24 =90

3x+2(i18)=10
3x =60

% =20 = qdolt ticket

ic 420 pecavse of 2 cwld hickets . 1 child ticketr = $15 <y

4. In each of the following systems:

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

a) y=x+2, 3x+4y=1

3x+Hy =
3x+ U(x+2)=|
3X +hy+ g =
AX=-%

X =~

%=x*2-

LS:\A:\

RS Y +2= (-1)r2 =)

LS =RS
3x 4y =|
LSE 3E0+Y(1) =)

BS: |
LS = RS

15:')(1'2

W = (-1)+2
il

ST

veritied v/

3x+Hy =120

2(20)* 3018)
- 385

b) x-2y=10, x+5y+4=0
X =24+10 Lz‘j*\“>"’5‘j*l‘l =()
Ty = -
4=-2
Y -2y =10
X-2(-2)=10
xX+Y =10
Y=b
%24 =10 X +5w +Y4 =0
LS (6)-2(-2)=10 1S: (6)+5(-2)*4=0
PASEIV £s: 0
LS = S LS=2'S
verigied v’
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Systems of Linear Bquations Lesson #3:  Solving Linear Systems by Inspection and by Substitution

5. Solve each of the following systems by substitution. Check each solution.
a) dp+g=0, Tp+4g=3 b) 6u—-3v+4=0, 3u=3v-5
4= ~Hp TP Alp) 73 34 =5
Fp ~lbp = 3 WeN- =
...qP =3 _5
[ b(v-3) -3 i=0 U=
3 v =10 -3y i =0
=-L 24 2N =b
f 2173 V=2
) _ L
L)E *q = 0 Fp ¥ lg = u ,
LS+ 4~ 4= M 4 ta-2va=o 3y =3v-5H
5>4~§“O LS: 3)*q(§>'3 LS:(D("%>'3@—>*H =0 57 3(2) = |
ks 0 B3 7S¢ 0 2%'3(33—5—1
LS =RS LS =BS - sl T
Y Ls =§3 LS =BS
verrfied veritied v
¢) 2x-5y= -7 d) 2x+2)+y=38
%x~y=3 23("55 -3 Tx—2(y—3)+24=0
W=3%-3 2 -5(2%-8)=-% 2012y e =§  FA-2(4-2)+24 =0
x-Sy 15 =—F BCATREE Ay (o)) 24 =0
> 3= 261 Ay ygpezu =0
=y = =22 = -
. 2 ol Wy =-22
W=3 (1) -3 = 44 ‘3\6'_ ; 2) % =2

x=-2,4 =8

A=, w=19
Z()l-r;}-r!j =g -q_xﬂ_z(w_s) +21 =O

LS z(o.z)«—z}-r (&) =% LS - F(-2) -2 (16)-3) +24 = ()

Z‘X"b&‘"q Jix—!ﬁ =3
LS-’ZLHH);%‘Q:‘* LS: 2 (q)=(1a) =3 P& 8 BS: 0
7S: - =
vs: 3 LS =kS LS = BS
LS =85S LS = RS
veritied v~
verikied v/
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470 Systems of Linear Equations Lesson #3: Solving Linear Systems by Inspection and by Substitution

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 gq. ~3p g =0

..LIP "’6({/ )Y =0

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

“3p+q 4 =0  -Yp+bq 114=0 g,=3p-14
1=23P-M hpap(sp-m)ed=0 q=3(s)- 14
Hpvigp-gyrm =0 g PTG =0

m{ffgo p=3,9°0  ex+y =0

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

formula.
(slopt «%wmu’g&) (port ~slope “?@"YY‘U;@)
m= Y2 Y% Wy = m (X-%)
Hq =K,
e o) W-1)= (-9 (x-(-3)
-443 Y- ==5(x13)
z -8 %~|:-SX‘15

sx+ryriM=0 o y=-Sx-)y

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

a) y=3x-17 b) x=3y+2
6x-2y=14 2x—6y=5
bxX - 2(3x-F)=M 2(3y+2)-64=5
bX - 6+ 4 =1Y 6“*‘4 "bv] =5
0 =0 y= 8
The two equotions are identical.
The't are an infinite number he two TneS are paraliel
of solutions. ™R are no sowtions.
8. If x+2y=10 and x—-2y= 2, then x+y is equal to
Choice @ g X* 2y =10 A-2Y =2 % =10~2Y 'Z“'lﬁ
x=-2y*0  (J0-2yy24 =2 A=0-2(2 N1y
B. 12 x 10-2Y lo-uy =2 Xl =8
C. 13 g="4y
D. —2 122
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9. When solving a system of equations, one of whichis - — 2 , a substitution which can

2 3 a ' ;
be made is 5 muttiply by b TO make
Y e uation eagley TO wol¥
1 M%‘) -0 (f“§> = 60) with, ne fracthions?
A, x=72y+1) _ )
) 3% =24 =60 op 3x-632y
B, y:-2—(3x—l) 3%’ :Z%Wb 3:%%”%
1 A=ty + A _
C. x=50y+6) 5(29+6) U= 4 (3% -6)
1
D y=§(3x—6)

N 10. If s—8+20=55s—7t+1 = 0, then the value of s+ ¢, to the nearest tenth, is
Response

(Record your answer in the numerical response box from left to right) F|. O
$= gt -20 55-Ft+1=0
5(5t-20)-FL + 120

S=8(3)-20 YDk -100-F+ + =0 s+t
S = 24-20 33t =99 = (q)-&(g)
s =4 t=3 =3.0

Answer Key
1. a) x=5,y=4 b) x=6,y=6 ¢) 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
5. a) ———1- —i b) u‘lv—Z ¢) x=44,y=19 d) x=-2,y=38
- 8) p=-7.4=7 =3= =44,y= =-2,y=

6. a) 3p+qg+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 € 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
reducesto 4 = 5).

8. A 9. D 10. 7 . 0
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Systems of Linear Equations Lesson #4:
Solving Systems of Linear Equations by Elimination

So far we have used three methods to solve systems of equations: graphing, inspection, 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

7 Solve the
resulting
equation to
determine the
value of one of
the variables.

/ Substitute the solution}
into either of the

—p| original equations to
determine the value of |
the other variable.

#Add or subtract \}
» the two equations
| | toeliminate one
, of the variables. )/

If necessary, multiply \
eachequationbya ||
constant to obtain
coefficients for

x (ory) that are
identical (except

, perhaps for the sign). }/

classEx.#1 || Consider the system of equations: 4 2x+7Ty=13
i 3x-Ty=2
a) Add the two equations. 5% =18
This will eliminate the variable y. G
X =3
b) Use the equation in a) to determine m—

the value of x and hence solve the system.
2% +FY =13 Fy=*

2(3)*Fy =13 = - =
AOREORME, %23,4°)

¢) Verify the solution satisfies both equations.

2x+3u =13 ts | ¥ 3x-Fy=2 15 | BS
T ()| 13 23 o\\ 2
= \% ® 2
class Ex.#2 | Consider the system of equations: _ 2x+6y=6
& 2x+3y=45
a) Subtract the two equations. 3y =15
This will eliminate the variable x. Yy =0.5

b) Use the equation in a) to determine
the value of y and hence solve the system.

2%+ by =06 2% =3
2%+ b(o:s) =0 X =33
2% +3 =0 Y =1.5
¢) Verify the solution satisfies both equations.
2x*oy =6 Ls__ L% 2x+3y = 4S5  Ls | BS
20-8:60031] ¢, 2015)43 (08} 45
ll = 45

Complete Assignment Questions #1 - #3
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Class Ex. #3

a)
b)

c)

d

Class Ex. #4

Systems of Linear Equations Lesson #4:  Solving Systems ... by Elimination

2x+3y=4

Consider the system of equations:
4x —y=22

Does adding or subtracting the equations eliminate either of the variables? ]

Multiply the second equation by 3 and then add the two equations.

3(“%" :;2) 2%+3y =4
2% .‘63“; bb * 12% =3y = bl
Solve and verify the system. x = F0
Wy =30  2x*3y=k x=5, 0= -2
X =5 283y =1
‘0"‘”3\(\;'“‘ 2%+ 34 =Y Yy -w=22
3 =-0 LSt 2(8)+3(-2>=H Lg: Y= (2 =22
S22

W=-2 RSH cips LS=pS

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

2( 2y *3%:4) ’_qxw{ 822 2X +3 W =3L\ y
- U -4 =22 2% + 3(~2)°
oyt R PUETDT s yeo2
L}-‘-‘Z 2% = 0
Y=95

Sa+3b=3

Consider the system of equations:
. 3a—-"7b=281

a) Choose appropriate whole numbers to multiply each equation so that the system can
be solved by eliminating b. equation 1 ( q-) eq,uqﬁoh 2 (x 3>

b) Solve and verify the system by eliminating b.
a=b, b=-9

e o0 ~9) Sa+3p=3  azb b==d
3(3a-3b = ¢1) 5(6)+3pb =3
, 35a+2lh = 2) 20 +3b=3 5913b°3 3a -3b =&\
a<b LS = BS LS =S
vergied v

¢) Choose appropriate whole numbers to multiply each equation so that the system can
be solved by eliminating a. " 1\,0‘“'0” 4 (x3) / eq,ua’r‘wn 2 ( 5)

d) Solve the system by eliminating a.

odt, 3(8a+3p =3) 54 *3b =3
5 (203 =81) Sq +3(-4)>3
5a +4b = q 5a - 2% =3 9=b, b=-9
T {50 - 35b = Y405 5a =30
b = -39p a=0b
b=-9
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cusseas || Solve the following system using elimination.  4x+2y—13=0,  3r="5y+26
| 4 12y =13 (x5) Yy 42%;15
3% =54 =26 (x 2) qiﬂ)+2%g
[add) 20X + 100 =65 l8’+2.\5 «y;%, ”’%,,
S bx-iow =52 2y = |
26% = |13 W= "3
x =31

Solve the following system using elimination. % mviriplying by 1S an 4o

— removes +he Eyaction so
E”j"% y+2 =2, (x| 5>§ &+1)- (y 3)‘-( 10) i eagter o selve
-2 2 I 3
|5(%“"”>" IS(%M>= \5()_) | l()[_ (_)(*ﬂ] \0[4 (% 3>] = 10 (.Z.\)
S(x-2) - 3(yr2)=gp | B(XF1) - F(4-3) =105
53('20-3%«»@ =320 . bX+6 - 8ut2y =105
5% =3y = 46 ; bX -8y = F5
5x-3y =Ub (+9) bx—8~5=?5
bX =%y =75 (» -3) b(2Y) -gy =15
(ﬁ ( H lgq)_Yé“:-:‘.rs ‘X=E—J (ﬁsﬂ—%‘
(add) + 0% = 2uy = Zo¥ _? S Z =
—l&x 124y = -238 \5‘ e
22% = 43 —x= % W=z

Complete Assignment Questions #4 - #12

Assignment

1. Ineach of the following systems:

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

a), 8x—-y=10 ,, 44} b) x+2y=3 ¢c), 4a-3b=2
“axty=14 1P PRy Dy (4 “dg-p=6 D
12% =24 55 =8 ~ybp =g
A=2 Y= = | b=-
ety =4 e N a2
= ')(3'2) = - %=\ =) Havp =2 o - ==
LI('Z)-'“:\L‘ u—l_ x"’;(-?l—-z) ‘-_)__lA___ L'q :._LI a ‘Jb 2
lﬁ N q=-\

X*ZS 3 "'X*3W"‘ Hg-3p =2 -4§a-b=b

&% - ,O :'4 LS (O (Z(‘) 3 LS: "(]3* l> LS q(_")'3(’2} ~___-——-—-—
LS: €(2)-(6)=10[Ls: 42+ (6)=1y  BS:3 =2 Lg.._qé-,)-u)
R$:10 RS Ls=RS  BS:2 RSi2 2sie

LS = RS LS =BS LS =8S LS =%S LS ZRS
vergied v veritiedv’ veritied
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2. In each of the following systems:
* solve the system using the method of elimination by subtracting the equations.
» verify the solution satisfies both equations.

a) 7x+y—é5 (sybtiacy) b) §m+3n—- 105 (suptract) c?_ 4a-3b=-18 (svbtract)

=lx+5 =15 3% EQ =3

LS a@» GO9S | Tg(ayepy) 2MBn =0 Sm2n=-1SY Hg-3p=-18 -24- -3 -4

3x+y= ; m—2n= § ~2a-3b=-9
Hx =) : 5n = 25 g b = -4
x*=3 i ) | a:‘.i
2.
3X+1| =3 [ Bm+3n =10 ..
3(3)%9=3  x=3,y=-b 5mr3(s)lo dasse et e
Ay =3 —_— sm=-9 ME2)-30° == ,p=Y
3= =0 ! =) | -b-30=-18 A% 3
= o :5 ¥ ‘Z=3b =
! \;n |
g prmm——— e ] : b:«l—‘
4
I

vetkied v g

veried v’ verified v/

RS LS:BEN3(8) Lors(-1)-2(8) LS y(2y-zm) PR
LS =RS 28 5 : =10 z =15 [ - 'b)‘l.?:'\? LS =(—2;1) 3(4)
LS =BS i %s$: 10 28:-\B f BS:-1% 2s: -4
o LSTRS LSERS 1 Lo =RS Ls =&S
i
é

3. Solve and verify each of the following systems using the method of elimination
a) -10p+ 10g=3 (add) ;b) x+4y=-05 (suoract) ¢) dx+2y—-31= {ﬁddj

10p + 5q =6 Sr+dy=23" I 4x+6y-13=0
159, =g [ ~U4x =+2.3 | %vj-'—lll =0
ﬂ,=-§ g xX=0.% i ) = HU
10p +Sq, =6 | (x*% =-0-5 a y =4
0.93)+ = -{.
0p +5(3s) =b X o H) 1‘3_125 Iy 3(*25-3!—6
Wop+2=b  p=i5,9°3 gho-s [y v 213120 x=5, n =4
lop __3 m! E l‘lx "ZO ) 2
.Ps 10 g ’X:—‘O.:l'l ﬂ='0-g§ xX=5
E
~10p + = 42’* =
ot mpesgsel wenes g HRESS
10 G5)*10() : H(s)*2(4)-3) =
- 57 LS0GgYs(& ) LSE(0-3)+ h(-0.3) |
= -3+ - Bs: 0
-3 =3+ g =+-05 LS =S
P53 =0 ?$-0.5 |
g kS RS: b | LS = pS [ “Hx+6eun-3 =0
LSTRS | gyauy=2.3 | LS -H(+BE) -13=0
verigied v (LS s(o3)+h-03) | P30
I =23 g LS=RS
| BS 2.3 z .
LS =S g verrtied v/
| verified v |
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4. Solve each of the following systems by elimination. Check each solution.

X wuhply a) 2a+5b=16 b) 4x-3y=9 r¢) Sx—2y= 0.6
by Z v h«awé 2(a-b=1) f 202x-5y=1) | A(2x+y—15;
e %ﬂw%m 2‘: PYTS | e 3\/1 P | Sx-2% 0%
Matbh ang b - Qv = v o ) A
e hdo T 2g-2pe2 ‘gi%jﬁfiw; ax-10g 02 BT gy g (40D
Limination. Sy m% P | Ty =7 ﬁ 4% = 2.b
bsz i lé) :‘) E K= OH
a-b = g 2x-—55:)‘ | 2%y =1.5
- = 2 5(_! =4 = - 2(0“)-}’ 2\5 - -
’ L;L% Tax=e X2 ] | 0.?*‘5'631'5 =M, 0703
! *=3 BN
29 +5b = 1b a-b =) 5 %_,_3.23:;‘%0) 24-59 = )  Bx-2y=0.6 ot = 1.5
Ls: 2(3)+5(2)°1b L (3) -(2) =) ﬂ > a](— Les ”‘5 SO U e (0m-2007) Lg: 2 g04) (0
LS =S LS ’*’23 | Ls =S Lg=BS | BS:0-0 2S:15
. e S =B LS=®S
ed v” vecikied v Pk _
vertie ! ﬁ verified v7
5. Solve each (\))f the following systems by elimination. Check each solution.
(x2
a) 2x+4y=7, 4x-3y=3 p b) 5x=8y, 4x-3y+17=0
~ Hx+8n = ""‘ (subtract) auation s X0Y=0  (4) 20%-324 70 _ oyt
Ax 3y =3 T P-zy =17 (05) 3 20— 15y = 85
11\3 =1} LOSHET 4 Q;;w N
=1 the way. 5% = §Y =)y =§&3
20 1y = 7 x=%,y=| 5% =g(-9) y=-5
2%+ y(y== E—— SY =-40 ’)C—’-X/ 16:—5
2t =§ =-8 S
X=3/h =
Sx=gy 4y -3 1 =0
Zye: o WxedwEs LS:5(-8)=-40 TR sy +1F =D
Ls,;g"‘iﬁ”*“"“:“ LS:4(%2) -31)=3 ROE(-5) =40 el
| pos 3 . LS=BS L5 =S
LS RS LS =gS verstied v veried v
¢) Te+4f—1=0, S5e+3f+1=0 d) 3x+2y-6=0, 9x=5y+18

Ferdf=) (3D 2263 32 =l (43) 5 Wby I8
5% + 38 = | (1) 206+ 124 o (subtract) I -5y =1€ =/ -5y = I8 sy )

t=3 ly =0
Fe vyt = | 31*2\3:.‘4, 55=O
2F) 444 = | 23 raoa 3% +200) b
Yq+ 4% = | L%L 3% =b X =32 =0
B¢ =-4g ¥ o2 ,
f=-12 _
el -} =0 56 + X224 =6 =0 9% =5y *18
LS: 3(2)+ 0 A LS:3(2)r2(0) b =0 L$:4(2)= 1%
ec: (Z 4E2)-1 =0 s: 5(_'?)-\-3(~|2)+] BS: 0 2S: S(oye € 2
=0 = -
LS =BS 28: 0 LS =BS L\S/ BS
. LS =%S evifi
veried v ved
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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
2(x-2y =-1) =~ ZX WY =-2  cyptracy) x=29*1 =0
2% 3y =)2 W x =2y-|
-y = -]y
§=2 2% +3Y =12
21X v3y =12 2 (294-1)+3y4 =12
2)(4-3(2) =|2 L’“vz*g& = \2
2% v =12 Gy =
2% b Y
¥ =32 \3:2
_ x=294-)
=3, 4=2 =227\ X=3 , |2
A=3

Which method do you prefer?
Pecsondl choice -

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

Solve the system by
a) elimination b) substitution
- Uy +3ur2=0
_ ey =2 (swbtract) US_ “\\lx-2
I 3\5— \x
X - '5\5 =2
LS = —_LLx___Z-__
BY = ~pY 2703
Y=-4 I -5y =62 = 0 Wty 2
Nx +3y=-2 “7“5('%76-—;-)’62:0 ? 3,_
WX+ 3¢-g)=—2 ”X*§_5_x+19—bz =0 3= 3 3
WY -2y = -2 T . Y=
Nx = 22 Bx=13k
X=2 X
=2
X=2,4=-§ 7C=Z,L3=—g
hpaa e

Which method do you prefer?

personal  chojce.
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8. Solve each of the following systems by elimination. Explain the results.
b) 2x—4y="7, ~Tx + 14y =-21
2%~ "?5 =5 ()
=FA + MY =-2] (x2)
. 4% =283 =49

a) -2x+6y—-1=0, 5x-15y+25=0

“2X 6w = | (*5)
SX =151 = 725 (x2)

“10% +30y =5 g _
M?M\Dﬁ(w‘;@ﬂ::as (ads ) AR *2‘3%*‘;“%2—
O = O O = q’
~2xtby=) 5 €25 = 16y Thive dre no selviions since
by = 2%+ y= SXx23 e qraphs of e eguafions
§ = glaxe) SR ave parallel lines.
YAy

§2 L 2x+))

Theve are an wfinire nwmbee of
SOWHIONS  of +he form
XS Yo (2a%) o
The graph of tne eqvations arg identioa]
9. Solve each of the following systems by elimination.

-4
a) 3x—%y=5 (#2) b) —’2@— "4 =2 («3)
1 1 3m n
Jerdves () T35 ()
"4
wéﬂbx—-\ﬁ:lo 4m-2[_n“l)=|b = L’m _zn*g.:lb
Lxry=p2 Sm - Hn =100 V3m-Un =100
22
TX =22 hm-2n=g ( ~,,2> -%
~ J3mrhn =-1p
X =3 BM-tn=100 7 *\apeyn =100 (4dd)
bx-Y =10 Tm = gy
6(3)'\3 =10 L)WI'ZV\ =g m=)2
¥4 =10 4(2)-1n =g
g=Y HE-2n =Y
2n =-Y40
n=2p m:D‘J nN=20

X3, 4-3
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YIREN10. When b is eliminated from the equations 2x+b =28 and 5x+2b =2, we obtain

Choice = y -
A. Tx=10 2x40 =8 (*2) = Ux+2b=l6 (subtvact)
B. Ox=18 SX*2b=2
O x=-14 -x = l'Lll
D. 3x=-6 =M

1 1
1%1. The solution to the systems of equations x+y =20, 5% + 3V= 1 is

(&) x=6,y=-6 (1) ? (*6)
B. x=1,y=-1 22y = 0
’ (svpiract) Yaew = 0
C. x=0,y=-0 “3x 29 Tb mlﬁ%:o
D. x=-6,y=6 X -6 =6
X =6 4="o
erice 1 2 1 1 1 1
l\étgl};]);;ﬂ . If 3Jc+5— =y and —x V=3 then the value of y—ix, to the nearest tenth,
is
(Record your answer in the numerical response box from left to right) 3. 5
$x 53y (n2) Y15 =29 x-29=-5,
Pregyed g e e2 T 3way=2 1O
Y =-13
X+\5 =2y v =2 W-3%
(37 11522 = (AT) .4 (-1
] 4 "(‘?)"z(q‘)
& -2y = 3.5
it -
g =Y
Answer Key
1. a) x=2,y=6 b) x=1, y=1 ¢) a=-1, b=-2
2.a) x=3,y=-6 b) m=-1, n=5 c) a=—%,b=4
3 11
3. a) p—-—l—é,q——g b) x=07, y=-0.3 c) x—5,y——2—
4. a) a=3, b=2 b) x=3,y=1 c) x=04, y=07
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 form x=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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Systems Of Linear Equations Lesson #5:
Number and Money Applications

We have discussed three different methods for solving systems of equations.

Methods for
Selving Systems of Equations

Graphing Substitution Elimination

In this lesson we apply these methods in problem solving.

Problem Solving

We can solve a variety of types of problems using a system of equations. There are four
general steps to problem solving which are shown in the flowchart below.

Step 1 Step 2 Step 4

Solve the
system.

Answer the
problem and

Introduce variables Form a system of
to represent the 1 equations involving
unknown values. the variables.

check the solutio

Number Applications

=

ClassEx.#1 | The difference between two numbers is 9. The larger number, is 3 more than twice the
& smaller number. Find the numbers.

Let X be ht lavger number and Y be the smaller number

Py :
-l = The differenct petwWEER
x-) =1 o numbers is 94"

F u . _— ¢
K= + larg e numpeY & D move
2\3 3 Haan twict the smaller avmber !

Xy =4 X =24 +3 |
(24+3)~4 =4 —x.-z%‘,)fs etk x-u=q X =2u+3
\j=Q, Y= 1S LS 186 LS: 19
b RS:2(6)+3
The numbtrS ace 1S and @ RS = 1S
LE=RS LS =S
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482 Systems of Linear Equations Lesson #5: Number and Money Applications

| Class bx #2 || The perimeter of a rectangle is 40 metres. The width is 4 metres less than the length.
Find the dimensions of the rectangle. 4 X
[ _—
; V@g,
Thy 2x v 2y =H0 4= TX Y
Sm .
R
Xy 2%+ 2 =40 ”
2% w2 (x-4) =40 A= %x-H
2% +2% -8 =40 / \3 (IZ\)"H
Y A= “ g A, wﬁo =
X = ]Z «eq,v@&ﬂ@?\
-5 SOWE »3
check  2x+2y =40 = XM -
X &5 T3 The \‘Wlﬂ'\'h \jﬂ, \Zwm
2(12) +218) i ()| (2)-4 The width is &m
= 40 =8
Money Applications

Gary had a total of $260 in five-dollar bills and ten-dollar bills.
If he has 33 bills in total, how many of each denomination does he have?

Lev X pe M€ wumber of Five -dollar bil)s and W be
+he  numbey  ofF  qen-dollar bills,

S« + 10y = 260
K+y = 33 (5) check answefs
9%+ 10y =260 x4 22 Ly 233
" S s 54 = 105 (supTeact) LS*5(14)+10(14) LS:(‘;‘\Q* (9
=260 -
5y = 95 RS 260 BS: 33
l v o SRS LT
=32 Y iy
X +(19) =33 ™ere ove )4 five~dollar b'\\llsj
X =) and 19 sen-doliar bills

Complete Assignment questions #1 - #10
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Assignment

In problems #1 - #7 use the following procedure:
a) Introduce variables to represent the unknown values.
b) Form a system of equations involving the variables.
¢) Solve the system.
d) Answer the problem and check the solution.

1. A rectangle is to be drawn with perimeter 64 cm. If the length is to be 14 cm more than
the width, determine the area of the rectangle.

I PV 29 =64 check: gxr2zy=bd p R B
Sem ' Ls:Z(z3)*2(“) Ly =23

{vidih A= Y
i) <o M = 64 2s = (4)+ ™
2x 424 =04 x = vyl Ls = LS = RS

L(grH)e2y=6yd X = (1) +14
2y v 28 +20 =6 A = 23 aveq = LxW = 2329
'-}\,3= 30

- q The l-eng'ﬂn S 23 cm and Avea = 20F em*
L the width is dem

2. The sum of two numbers is 3, and twice the larger number is 36 more than three times the
smaller number. Find the numbers.

Let Hhe largev number bt ¥ and the  smaller numbel be 4.
YA =3 N =3X

2% = 3 +36 Mk =d - gx =3y
LS: (A)e(-6) 15 2(4)=18§
2% = 3(3-%) 36 W= 3-(4) =3 S 3 (+6) +36
2% = 4-3x+36 Y0 BS: 8 =15
5% = ug LSTES eses
x=4

he numberS are 9 and -0

3. Five pencils and four pens cost $6.15. Three similar pencils and eight similar pens cost
$9.85. How much would you expect to pay for a set of eight pencils and seven pens?

Let b be e cost of a pencl qnd $W BT TR (gt of a pen.

53’;:?{‘& =6 lgss (x2) 57‘*‘*\5’6_-\5 §(0-35) + 3(+10Y) = 10.50
Y =9 ‘?(:365)::3:21?5 \ Eigit pencils and seven pens
10X TEY =12.30 , ' o costs $10.50
3Y rEY = .25 (supttact) gy =4.40 =
q';: 2""; PeN cost §1-10 4el0 chece: sx vy =6.s 31+ 8y =1-85
X =035 vendl ot 50,25 Ls:- 5@(0.'1;5)*”(“0) Ls;géo.:;)»reu.w)
2S: 615 2¢: 9.5

LS=ES L$=L2S
Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



484 Systems of Linear Equations Lesson #5: Number and Money Applications

4. The perimeter of a rectangle is 40 cm. If the length were doubled and the width halved, the
perimeter would be increased by 16 cm. Find the dimensions of the original rectangle.

4, 2% 224 =40 x=12, y=§
(widtn) 2(2x)*2(3y) =Hrle The 1#nath 1s 12 cm and the width is €em

Wem
(feng+h) 2 +2Y =4D

A+ W = 56 ~» Y= 56 =4z Checy : 2x*2u =40 B+ =5k

LSiz(iz)ale)  L8TH 02) ¥ (8)

27(-&2(5@-1-})():‘{0 ‘3556"4(‘2') 2¢: 40 PREECY
2X +\Z -%x =40 = = LS =BS5S
b =-F2 \d-g LS =ES
X =12

5. A small engineering company has an old machine which produces 30 components per
hour, and has recently installed a new machine which produces 40 components per hour.
Yesterday, both machines were in operation for different periods of time. If 545
components were produced when the total number of hours of operation was 15 hours,
determine for how many hours each machine was operating.

Ler 2= whours old maching was \n operation
ANd W= 3 HowrS new wachine wag in operation .

XtN=15 > w= |S-
) 3= lox CHECE: 241 =18 20x+H0u =545

3 + =
Ox + Uby =545 LS:(S.:5)*(1.5)  L§:z0(s8) +40(q-S)
30% + YD(1e-x) = 545 \ﬁ:\S‘X gs?llss ES‘: 52‘3
30 + ppp -4)x = SHS 13.—\5-(5.5) LS =pS qu- e
=10¥ =-55 Y = 9.5 -
x =55

The _old machine opergted <of S5 hours an

d e _new wacing operated for 94 nouys

6. In ahockey arena, a seat at rink level costs three times as much as a seat in the upper level.
If five seats at rink level cost $112 more than eight seats in the upper level, find the cost of

a seat at rink level.

LET $X be e cost of a rink Wvel seat and § v be 4he cost of an upper 1evel g

X = 3y
SA =gy Flin HECE: X =3y sx=84rli2
| i LS = (&)  Ls:S(HR) =240
5(34) = =

B9)= 8y +liz x=3y BO=3(16) RS & (1) + 112
Su =84 +i2  X=3(16) = ug = 240

-'“3=H2 X =4HK LS = RS LS = RS

)=l

A seay ot rink 1evel cost $)48
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7. Rachel had been saving quarters and dimes to buy a new toy. She had 103 coins and had
saved $21.40. How many coins of each type had she saved?

Lt % = # quarterS and Y= # dimes

KW =103 5 w=108-%

Qﬁ?;{;ﬂ :]D EXON = B
0-28%+0.1y =214 AW TB 02501y =21 M

LSt (34)4(29) 1 g:0.25(54)+ 0.1(24)

0.25% + 0.1(103-%) = 21.4 W=103-X =103 = 21.4
0.28% +10.3 = 0.1 =214 W =103 ={34) B 103 RS 214
0-15% =11.] W = 29 Ls =BS Ls =BS
X =y

She saved FY quarters and 29 dimes

8.  The heights, in metres, of the vertical rods of a suspension bridge, as you move out from
the centre of the bridge, form the sequence,

11, 14, 19, 26, ...
Centre
n=1 n=2

a) Without a calculator determine the next two terms in the sequence.
2.6%01= 3.5 25«1 =46

b) The height, & metres, of the n'™ rod is given by the formula /= a + bn”.
Using the terms of the sequence given to form a system of equations, determine the
values of a and b and state the formula.

h= a+bh?

a4=Y,b=0.1 = An2
(rerval) g :q-&b(_l)z —_———— b#i-
(rerm 2y 1Y = g bLz)"
_ atb =l tsvttact) a+b =1.| h=a~bn?
W~ a ~(0-1)=1) W= 0+ (0) 2
-3b=-0.3 a=)\ h=1+0.1n2
b=0.1

¢) Use this formula to verify the answers in a).
n=s h=1+0.1(8) =3.5

N=b h=1+0.1(6)>=Y.p
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NITRERAO.  The diagram shows two parallel lines and a transversal.
Response

x-2m =12 (H) Yx -8y = 4§ _ |
le:s-q-%ﬂbg :? &ﬁi:lbﬁ {svTrach

18y = =120
=&
‘ -2y =12 oo
X=-2(g) =12
X =28
The value of x +y, to the nearest whole number, is
(Record your answer in the numerical response box from left to right) 3 6
xry
= 2¢+%
= 30

10. A number consists of two digits whose sum is 11. If the digits are reversed, the original
number is increased by 27. The original number is

(Record your answer in the numerical response box from left to right) 4 3
Let 2= unys digt and y = tens digit Yx = original nvmber
oriqinal numbey = |0y +o¢ ¥ muHipy g0 by XY S newW nymper

ARV . 4had variable is
NN IVMDEY = 0% tY e ten diqrt.

IOX‘H{) = IO‘:S ¥20 Y23
‘Jx«-‘ha =23

x+Y =) (x9) Tx+qy =99 Yty =1

gx = 120 ‘ﬁjﬂ
X=% 0\'_’\3’\!\0\\ nmber = Y% =4F

New number = Xy = ¥4
AT = 230 Lisied

Answer Key

1. 207 cm? 2.9, -6 3. $10.50 4, 12cmby 8 cm

5. 5% hours old and 9% hours new 6. $48 7. 74 quarters, 29 dimes
8. a) 35,46, b) a=1,b=01, h=1+0.1n?2

9. 3 6 10. 4 7
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Mixture Applications

ClassEx.#1 || Cashew nuts costing $22/kg are mixed with Brazil nuts costing $16/kg.
Jay The mixture weighs 50 kg and sells for $18/kg.

. 3 9
a) How much does it cost to buy the whole mixture? 0(ig) = 90( Q

b) Form a system of equations and solve it to determine the number of kilograms of each
type of nut used in the mixture.

L o = ¥ kq of cashew nvis and o= kg of Brazil nuts.

HHA=DO > 4 =50-% checkl x4y =50 22 +16y =990
2%+ lpy = 100 LS 16% 4335 LSr22(16d) +16(38%)
L
225 + lb(50-x) =400 4§ =307X ops P Tsoco\zs
22% + 300 - 16x =400 Y =20~ (%)
ox =100 Y =162
X = = - l
3 Y=33+

The mixrure had o5 kq of (ashew

Xzl
S wts and 233%wq of Braz\l puts.

Lora invested her inheritance of $48 000 in two different mutual funds. At the end of one
year one fund had earned 10.5% interest and the other fund had earned 12% interest. If
she received a total of $5520 in interest, how much did she invest in each mutual fund?

Lot ¢ = amount nvested in 10.57/ inrrerest  -bwnd
Let W= amovnt nvested n 127 wnrerest fund

x+Y = HgO00 — )= Hg000 - X cugce t xyHB000  1-105% +).12n = 53520

LS 1p000 + 32000 LG: 1, .
L0S %+ ). 12u = 53520, et _iéogsggo)ﬂ 12(32000)
teorned 057" “earned, il x earned RS 44000 BY
So0Sy. = s 27 SHEW0T 8520 (s = es 3:53520
S U2 253520 Ls =¥S
=142
LAOSY* 112y = 53520 \ﬁ=48000—7¢

L 10 + 1.12 (48000 -x) = 539520 %:L{gDOO—(lbOOO)
L10Sx% + 833 60-1-12% = 53520
-0.015% =-240 $=22000
X = 16000

she invested #1000 and § 32000
in_gach mvivgl ewnd.
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‘cras; bx. #3 Earl the chemist has to make 180 mL of 60% hydrochloric acid (HCI) solution. He has
&y available a one litre bottle of 45% HCI solution and a one litre bottle of 70% HCI solution

EN

”1 L\ by volume. How many mL of each solution are mixed to make the 60% HCI solution?

i
|

mf O LEF L = g omloof 453 #e and 4 = # mL of TO HC]

Xty =180 =180 -% CHECE: = IR0 0.49% 0.4 7 L08
3 L (2 +(108) LS+ 0.45(22)+0.7(108)
0.45 +0.7 v = 0-60(150) = 180 = 108
- 207 = 0.6 ps: 1€0 - 108
0-HS% + 0.3y = 108 . 0.6(180) b/c that Ls =BS PSL—S —PS .

15 e qoal o the guection .

O.’—(S")(-:'O.qﬂ(lgo,;c) =108 \j:‘go——x . ‘
0-HS%+ (36 -0.3x =08 Y=i€0-(72)  T2nb o€ 457 RCI solution and

-0.28x = -1g 4 =108 108 mlL of F07- HCl solvtion are mixe
X = 42

Complete Assignment questions #1 - #8

Assignment

In problems #1 - #8 use the following procedure.
a) Introduce variables to represent the unknown values.
b) Form a system of equations involving the variables.
¢) Solve the system.
d) Answer the problem and check the solution.

1. Candy costing $6 per kg is mixed with candy costing $4.50 per kg to produce 112 kg
of candy worth $ 612. How many kg of each type of candy were used?

LE X = kg at 36 per kq and w=Kq o 450 per ¥
AEWENZ 5w =2-X

bx + H-5\3 = bl2
HECk: X+W=12 pw+4.5v =06l

o+ Y.5(n2-%) = bl2 Y=n2-x LS (32) +(40) Ls:b(qz>:q.SC40) =
bX +504 -y 5% = 412 Y= 12~ (72) =112 = 432 +180
5% = |08 Y =40 ¥Siliz < bl2
_ LS =S RS = pl2
xX= F2
LS = BS

F2kq of ¥ per ¥q candy and

H0rq of ¥4.50 per ¥4 cand!.
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3
2. Chad invested A of his $56 000 lottery winnings in two different mutual funds. At the

end of the year the Balanced Fund had earned 6.5% interest, but the Emerging Markets
Fund had lost 3%. If the value of Chad’s funds increased by $1 590, determine the
amount invested in each fund.
Lev % = amount vested in Balanced Fund  and W= amount invested
in émerging Markets fund.

3
T * 56000 = Y000 + 1890 = 42359 A+ Y = 42000 W= 42000 -X
“egrntd £.57." = 106.57.=1-065 1.065% + 0.994 43540

“J ¢ i - A = .
WY 370 = a2 00T Loes xe 0.47 (42000 %) = 43590 o = 42000 X
V06D + 40D —2.9Fx = 3540 W = 42.000 (30 000)

Check: Xt =42000
—— D65 - - -
L4 (300003 + (17000) oA 0:7%y < URAD 0-08x = 2880 4 = 12000
=42000 LS-l-ObS(soooo)w b.93(12000) o = 20000
P52 H2000 zg:‘l,{’g’f’go 420000 invested i palanced Fund and
LE=RS L5 =S f12000 invested in Emerging Markets fvad.

3. Shoji invested $7 000, part at 9% interest and part at 6% interest. The interest obtained
from the 6% investment was half of the interest obtained from the 9% investment.

How much was invested at each rate?
Let 4% = amoyst at 97, and $4 = amovnt ot 67

A+Y = F000 — Y = 3000 -2
CHECE: xtw =000  0.06Y4 = —‘-z (0.0‘17(_)

=L (0. y
0.05 4 =% (0-09%) LS" 4000+3009 1<+ p.06( 3000)
006 (F000 =) = & (0.097) y=F000-% < F000 BG: A (‘:.Ooqﬂtfooo)
H20 - 0.06¥ = 0.045%  W=T000-(1000) g =pg 2 150
420 = 0.105%  w=3000 LS =BS

Y =400 :
H0%0 Shoii vested $H000 at 97 and $3000 ot 7,

4. 300 grams of Type A Raisin Bran is mixed with 500 grams of Type B Raisin Bran to
produce a mixture which is 11% raisins. Type A Raisin Bran has twice as many raisins
per kilogram as Type B. What percentage of raisins are in each type of Raisin Bran?

Ley x = pereemraqe of vdicing n Type A
Led Y = pevetnmge ok valging T’ﬁg’f {2

A =24, < -
CHECK 300% + 5004 =g&00 X —25
300x v 500y = g00 (1) o LS: 200(16 $00() .
300 + 500y = 8€00 : 8$0())* z:S'- .2‘(‘;) =10
x=2(&) 2S¢ 8800 LS =BS

300(24) + 500y, = 8500

600y * 500y = g800 X=1p
Hoo y = &&00 TuRE A has b7 vaising and

=& Tupe B has €Y, raising .
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S. A scientist has to make 800 ml of 61% sulfuric acid solution . He has available a one
litre bottle of 40% sulfuric acid solution and a one litre bottle of 75% sulfuric acid
solution by volume.

a) How many ml of each solution are mixed to make the 61% sulfuric acid solution?
Let A =%mL of 407/. svHuric acid and 4= Fml ok ABY. suiuric acid.
X+ = §00

CHECE: A+, =800 0.4% + 0354 ::H&S:
0.4 +o.=t5\5=0.el(goo)

LS? (320) +(480) 11 0.4 (320) +1.F5(ug0)

= %00 = 4gg
4 =g00-X
Be: 800 S:Hge
0.4+ 0.5y =HEY LS =R * gi =BS

0-4x + 0.%5(200-%) = Ygg y=800-X

04y + 000 ~ 0.5y = Ugy Y=g00 -(32.0) 320 mL of 40"/, sulfuric acid
=0.3By= ~-112 W = §g0 . .

X = 320 v ond 420wl ot A5%. _sylfuric acid

b) What is the maximum volume, rounded down to the nearest ml, of 61% sulfuric acid
solution which the scientist could mix with the original bottles of sulfuric acid?

Us€ 4 iitre of 387 svifunic acid 1000 mL of 57 svHwric acid solviien

w000 mi '
’ bbb mL o€ 407/ suttwic acd solvion
xX=Y = X= 100 0
30 %0 220 %0 maxintum volume = 1666mL
X = 666.6...

6. One year a man saved $5000. The next year his income increased by 10% and his

expenditure decreased by 16%. He was able to save $14 600. Calculate his income in the
second year.

Ler &Y =nceme in year 1 ang fy = @xﬁwnmuvﬁ Wooyear 1

X=4 = 5000 —> ¥ =y + 5000

12X~ 0,84y = 14600° CHELE. X-475000  11x -0.5m4 = b0l
LS 40000 - 35000 LS. (4oo0) ~
* - = = =5

Hyrs000) - 0.8y = 14600 =y +S000 R & o000 i} c:.;'ﬁb‘é(%MDB

l-1y* 5500 - 084y = M6D) 2= 35000~ 5000 LS =RS ‘ 0

% = 40000 RS2 b0

O.Zb!j = 4100 LS = BS
§ = 35000

40000 * 107, = H4000
Income in_uear 2 = $ 44000

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



Systems of Linear Equations Lesson #6:  Mixture and Percentage Applications
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7. Pure gold (24-carat) is often mixed with other metals to produce jewellery. 12-carat gold is

1244 or 50% gold, 6-carat goldis %24 or 25% gold, etc.
A jeweller has some |Z- carat gold and some 21-carat gold and wants to

produce 90 grams of 75% gold. -

a) What percentage of gold is 21-carat?

Vo o
25 = 957 9oid

b) How many grams of 12-carat gold and of 21 carat gold are needed to produce

the mixture?

Let % = ¥arams of 12 carat gold and u =% qrame ot 2\ carat gold .

‘)(+U§‘:—0]0 ',3;.—- Q0 -x

05X +0.§%%y = 0.95(q0)
0.5 4 0-8%F5y’= (F.5
0-5%+ 0.3%F5(90-%) = 0.98(10)
0-5% ¢ F€.95 - 0.895% = 6F.5
=0.3%F5% = -l\.2%
A =320

CRECE: ZTU =D »5.5%+0.9954 =61

LS ?oqfobo LS 0.5(39) + 0.57F5(00)
) 2s: q A
y=d0-x A poigaes
w=90-30 LS =BS
|j = p0

20q 0% 12 carat a0ld _and 60g of 21 carat qold

VA 8. A shopkeeper wishes to mix two types of tea together. One type sells at $8 per kg and
Choice the second type sells at $12 per kg. He wishes to make 100 kg of the mixture to sell

at $11 perkg. The number of kg of the first type of tea in this mixture should be

Lot ¢ = HEq of frst "*@Fﬁ

100 -

B =
B. 33% bet W = fEq pb second type
5.3 xryswo i

' §x + 12y = 11 (100)

gx +12(100-%) =00
gy + 1200 -12% =100
-4y = -00

Y =25

——er,
—_———
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492  Systems of Linear Equations Lesson #6: Mixture and Percentage Applications

Answer Key

1. 72 kg of $6/kg candy, 40 kg of $4.50/kg candy

2. $30000, $12 000

3. $3000 at 6% and $4000 at 9%

4. 16% in type A, 8% in type B

5. a) 320 ml of 40% solution, 480 ml of 75% solution b) 1666 ml
6. $44 000

7. a) 871.5% b) 30 g of 12-carat gold, 60 g of 21-carat gold

8. A
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| Class Ex. #1

Class Ex. #2
_6

Systems of Linear Equations Lesson #7:
Distance, Speed, and Time Applications

A student drove the 1245 km from Edmonton to Vancouver in 16!/2 hours. This included a
one hour stop in Golden and a 30 minute stop in Kamloops. She averaged 100 km/h on
the divided highways and 75 km/h on the non-divided mountainous roads. How much time

did she spend on the divided highways?

drving fime = log -~ 1 =5 = 1Shovrs
pistance (km)| SPeed (¥m/n) Time (h)
High way 100 J00 X
gt gsy | 5 | 9
) =1D Y =15 Chzcrs ey 215 10070 F5u = 1245
00 + 3 Su = 1245 LS (4.5 )10.2) L.S”:BO (4.8)+ *S (10-23
Lo% & FS0s-%) 21245 Y =15-X 'z;: :g 1245
100% + 1128 - 35 =245 \,Ss\s“'i-g Lg = RS BS: {288
25% =126 = (.2 LS =BS
X = 1.

she spent 1.8 hourS on the divided highways

A small cruise boat took 3 hours to travel 36 km down a river with the current. On the
return trip it took 4 hours against the current. Find the speed of the current and the speed of

the small cruise boat in still water.

Let %@m/’h be The Sp%‘{?d of “he cvrrent

distancel Km)| Speed (¥h) | Time (1)
DOWNSTICOM| 3/ +y) A} 2 cHeCE - 3(xn) *3b Hlx-y) =36
Upstream | Y (x+t r Ls:3(105%15) L U(1p.5-1.5)
ﬂMM - _ > g .Zb Rg:gb

supteacted by, 104=4) =36
when cgomg mﬁmm%
ke cureend- {@g‘%{%m}
the speed will pe fower
Thatn %a‘m% dpwngirea

Hx—Hy =30 (x3)

JJZ?C-‘ )2(3:. 194 37(*3.3 =3

Ti2x- 129 =108 3bs)+3y =36
2% = 252 39 = 4.5 still water speed =10.S Em/p
X =105 W=15 Coyrent speed = 1-5Fm /),

Complete Assignment questions #1 - #6
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Assignment

In problems #1 - #6 use the following procedure.

a) Introduce variables to represent the unknown values.
b) Form a system of equations involving the variables.
¢) Solve the system.

d) Answer the problem and check the solution.

1. A cycle road test consists of a series of uphill and downhill sections.
Li Na averaged 20 km/hr on the uphill sections and 40 km/hr on the downhill sections.
If she completed the 35 km course in 1.3 hours, determine the length of the downhill

sections.

[vistance (¥m) [ speed (¥7h) | Time (h) HeCED A1Y2lB 207 +H04 =3%
vphil | 20x 20 x Ls: Oig_f“‘“‘ﬁ L$120(0-38)+ 40(°
Aownhil] ] q(;% 49 ’ﬁ 257 1.3 mr;?’;s

XTW =13 > gz 13-

20 40w = 35
x 'j * donet Wsr@@"f

207 +40(|.3"X} =35 Y = ).3-X pistance dOWﬂh“‘ - 4015 g grep!
20% + 52 -40x =385 Y =1.3-089 = 40 (o H5S)
=20y =-\% \3=0-L15 =1% Em
X = 0.88 &)

Length of- downhill sections = I8 Em

N Thest dre Hmes!
Guestion 15 qcFing
£pr dstance!
2. A train travels 315 km in the same time that a car travels 265 km. If the train travels, on
average, 20 km/h faster than the car, find the average speed of the car and the time taken to

travel 265 km.

pistance (em)| speed () | Time (n)
Trdin 315 x 213
Covr 205
265 Y 5
’X""ﬁ*?—o §';3q = 2__655 Cﬁgcz:j—si=§_-g-§4 x =Y +20
315y = 265% L 335 =25 150120
P 265 : 20 =26
3\56 :265(%'\'20) X =Y*20 kS ey = 2 s ¥ :,l:’{-rzs :
3150 = 2654 +5300 %= (106) *20 Le =S -
S0y = 5300 X =126
= {06 T = 205 _26%
4 Tie taken = 283 1265 ., g

(spted ok car)

Awraqe speed of car =106ems  Time Taken = 2.5 hovrs
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3. A small plane flying into a wind takes 3hr to travel the 780 km journey from Victoria to
Prince Rupert. At the same time, a similar plane leaves Prince Rupert and reaches Victoria

in 2 hr. If the planes have the same cruising speed in windless conditions, determine the

speed of the wind. ) ane eed
. Wy om an 3 48
pistance (em)] speed (CH Time ufaﬁ}% Lt X¥0h = F °
‘ : L€+ W %mf = w‘md gp%ééi
\!%?ﬂ 3(x-4) A -4 3 T

PRV ﬁ 2.6(%tY) R zft‘fﬁmj

3(x-y) =380 _ 3x-34 = F&O (*5)
2.6(%*%3 =FY0 T 28w 4»2,.53 :?@O{ﬂ@) (elE: 3Y-30=F%0 5.9% +2.5U4 = 52D
LS:3(266)-3(26) 13:2.5(266)+ 2-5(26)

9%~ |5‘3 = 2900 (@%ﬂﬁ‘%}

+ . = K0 = FE€0
WL&S‘V;;;?‘@,_ ;sngg B TEC Rs: 760
- LS ‘3?§ b :?5
X = 2806 -

3x-3y = FL0
3(286)-34 =&V

¥Sy -3y = 180 Wind speed is 26#m/p

-39 =-78 ==
Y =20

4. A cyclist leaves home at 7:30 am to cycle to school 7km away. He cycles at 10 km/h
until he has a puncture; then he has to push his bicycle the rest of the way at 3 km/h.
He arrives at school at 8:40 am. How far did he have to push his bicycle?

pistance (#m) ed [ &W'/;;} “Time (h) 330 = T:H0AN = Ve, 10min. = 2 .
Cuele X 1o */io b
Tush Y 3 3/3

AW =F —> Y =F-X
X .8 % =
(B—+E-- b)(n§@>m~;5y+\0v& 35

3x +0y =35 y=3F-x o3 IS: T + = =%
3U*I0(3-x) <3S Y4 = F-(s) A N
5y + 30-|0x =35 ljf___ LS =RS
—3x=-3%
X =5

e ———

He had to pvgh s bicyclt 2em
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496  Systems of Linear Equations Lesson #7: Distance, Speed, and Time Applications

his house to the library. It takes him 20 minutes.

\YRIRRIEE 5. Chris walks at 8 km/h and runs at 12 km/h. One day he walks and runs on the way from
Choice
On his way back from the library he again walks and runs, but he runs twice as far as he

did on the way to the library. The journey home takes 17% minutes.
The distance between his house and the library is

pistance = xry 3 km trovse > Libravy Lipragy -> Hovse
=2 'W&; ) PR T () W o)
=3em B. 4km xS - 3 (A X’/ - Ziﬁ% S(%’?}z “’%’:(hy
C. 5km = DL R
. Fun % 2 %/12’ YU 2%3 12 %_%_ ) &da
D. 6km ! b
bet % = distance walked | [et y = distance ran.
3x+2y =8 .
Z+t=22 X4, 2o S L 3vvy =TF
% 4 20 ! gq_(_—_\:\ b b l = |
() ol mo() | P ) sn(zy) 1 L
/ 3x =
(1sx+ 10y =40) =5 - boois(x-y) - 20y =35 | syt»(‘?):-:;
4% L
3‘)(4—2% =y 3 \SY-;/IS\Q*Z.O =35 C e : 3¥ = b
l (183 + 5y =35>;gﬂm?w| X =2
IAXY =F
NEIREREEE6.  Raj left home at 1 pm to travel 675 km to visit his sister. He averaged 110kmvh for the
Response first part of the trip during which he had a 1 hour rest, and 90 km/h for the second part
of the trip during which he had a 30 minute rest. He reached his destination at 9 pm.
The number of minutes taken for the first part of the trip, to the nearest minute,
was
(Record your answer in the numerical response box from left to right) 230
lpm = Gpm = ¥h
Priving ¥ime’ €h ~Ih -0.5h = 0.5h Ece: U904 = 0TS sy =,
__|vistance (km) | speed (¥Wh) | Time (h) LS N0 &)+ 40(2) ,_Szm_ﬁs)"—‘,@}
Sret 1o x 110 ) = (%S 2.5
geLond N RS : bFS BS: 0.5
40 a0
rarT 4 , 4 LS =RS LS = BS
Hox + 904 = 7S Y= b.5-X
X+y = 6.5 (x10) Y= b -(45)
= Y= 2
m\lO'x*-‘lOlj bFS (svbtract)
0% + 904 = 5¢5
20 = 90
} ¥.8n = 4.3 (60mn) = 2F0 min.
¥ =45
Answer Key
1. 18 km 2.106k1n/h,2%hr 3. 26 km/h 4.2km 5. A 6. 2 7 0
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Systems of Linear Equations Lesson #8:
Practice Test

NESEIEAE]l.  Two students worked together to solve a system of equations which had integer solutions.

Response Tara made a table of values for the first equation and Jorge made a table of values for the
second equation.
“Tara
‘ Forq
y 907

Tara Jorge : ,5.A /7) -

XY X4y

-2 -6 =312

0| -2 ~110 < / >

2 | 2 12 ‘ / / i

4 | 6 314 ‘

516 (s
Sy
Using the students’ results to determine the solution to the system,
the valueof x+y is _= . |
(Record your answer in the numerical response box from left to right) i '—?ﬂ
(3,4) 3t4=%
1. The ordered pair (x,y) which satisfies the system of equations
x—3y=8, x+4y=-13, is
A. (1,3 | %3y =g (subtract)
X +4y =" i3
_ — x -34 =€
B. (3,-1) “n = 21
W= 7 -3(-3)=¥
@ (-1,-3) ‘5 = -3 ‘)(1-01:8
e o -'. - ‘ -

D. G.1) 5 = - (-1,-3)

[ —

2. The number of solutions to the system of equations ~ 6x —2y=24, 5y=15x-64, is

@ 7ero bx -24 =24 5y = ISx-6Y
- = —bx-\rl‘% -
B. one ?9 W= 3x- %L
W= 3x -2
C. two

raraliel ines
D. infinite

NCTRIEE2.  Alyssa graphs the equations x—y=-4 and x+2y=4.
Response The y-coordinate, to the nearest hundredth, of the point of intersection is

(Record your answer in the numerical response box from left to right) 2118 | 3
x-4 =Y X*ZV)"'! ' s V4l .
4 - suz=-x+Yd g}wawﬁ)‘ 4, =X 1 Z=-1.33..
Y*Lg-% \3 :’,,,“l '322'66""
- = =X 42 Y2 T Xt2
W=xvY Yy="32%
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3. Consider the following two systems of equations.

2 1
a) y=-x+1, y==x—2 b) 4x+5y=18, 2x+3y=1
3 2 5y = -4yti8 3y = -2% ]
A R IR

Solve the systems of equations using a graphi%g calculator and detefmine which one of
the following statements is true.

A. Insystema), x+y= 29. . ﬁ)’x:wﬁ%ﬂ,agf«wl%

b) ¥=245,9 = -6

~

One of the values of x is 42.5 more than the other.

B. Insystemb), x+y= 405.°

D. One of the values of y is 42.5 more than the other.”

4., Thesystem y=4x—8, x=>by+c¢, hasan infinite number of solutions if

A. b=025and c=-2 by = X-C
b= 025 and c= 2 W Epx-F
C. b=0and ¢c=0 L)ueozq,j\:ﬂo:\yfmﬁs? vmﬁiegdgﬁgfg?ﬁcnﬁ me
D. b=4 and c=-8 {)—-:Lf —%—=8
b=T c=8b

b=0.25 C=%(028)=2

5. The graphsof y=ax+b and y=cx+d are parallel.
The number of solutions to the system y=ax+b, y=cx+d is

@ 7ero B. one C. two D. infinite

6.  For which system of equations graphed on a grid is the point (—2,—1) a solution?

A. x-2y=3, x+5y=-11 ¥ replace ¥ =-2 , Yy =~-| in The
(o6t sidt of  each equation o
see which eguation 15 sotiseied

C. 2x-10y=6, x+5y=-3 by the point (-2,-1).
@ x+y=-3, -2x+5y=-1

B. 3x-3y=-9, x-4y=-6 x

AL (=2)=2(1) =0 «x
B. 3(-2)~3(-1)="3 x
C. 2(-2)~10(-)= p vV (-2)+5(-N=-T¥

P (-2)+ (<) = -3y -2(2)+5(-) =1V
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7.  When solving a system of equations, one of whichis — — - 2, a substitution which

4 3
can be made is x 4
1 -3 -2
A x=70y+2) 3
ENL 9\ -
B. x=3(y+6) () 12(3) = 1202)
C. x=%(3y+24) 3y - Yy =24
1 33(514(5%;4
@ x =54y +24) x = %(qul{)

8. Insolving the system 3a —2b=14, 2a+b="7 by elimination, an equation
which arises could be

3a-2b= 14 30-2b =1y
A. -7b=49 = .
2q +p = ¥ (¥2) Ha +2b =14 (add)
B. _b=7 ':ll—q -—.-zg
C. 5a=21 o=y
@ Ta =28
9., If x+y=12 and x—y=2, then x+ 2y is equal to
A. 10 L XY 'tl?- (add) Ary =12 Av2M
17 -9z (H+y=iz = ()+2(3)
2% =1 o
c. 19 x =M 1=2 =17
* Y =F ==
D. 34
- S v .
10. If 3(x-2)+y=7 and 4x—3(y—1) =16, then y is equal to
A 15 3x-b+y=7%F 33{*!{\“3 (+4)
13 3w +Y = 13 ux -3y =13 (x3)
B. __1% By —3\6 +3 =1b _ 2% “'4‘3 :1532“1 (50%{@”@’&6"%‘“5
Y -3y =13 2 -1
& v
| =1
D. 4
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11. Solve the following system using elimination.

p _3q_11 S g _
37472 9 teT3
The value of p i 2PN _ /RN L
evalueolpis w2 () - n(&) - 12(23 12(2!"-—}»«\8(%):18(3)
A) 6
075 Zp“%=é)b t0p.+ 39 = 54
o 99,2 bb
p - 9=
c = 0p +3q, = 5Y («3)
p. L " 30p +4q =152 :
38%p =22¥%
p=0

Nneseal3. If m—2rn—-30 = 2m—-n—-39 = 0, then the
Response value of m — n, to the nearest tenth, is

(Record your answer in the numerical response box from left to right) 213
m=-2n-30=0 2m-nN-39=0
m=-in =30 Zm-n= 39 Mm-2n=30
m-2 ago {xl) . wzm_qn :bo (Si)ma\(fﬂ M"l(-’q’S =30
zm -n =39 — “2m-n =39 m+iy =30
~3n =2 m=16
he-% m-n
= (1)~ (-1)
= 23
12. If 2x3+y -5=0 and _3x_5—_ =1, then the value of y is
2xrY =g =
A. 4 - L 2%+ —\2 (add)
7 2¥+y =15 2x-9=o
5% =20
X =4
C. -13% 3066-5 =
2% *+yY = 1S
. 3x-Y4=3
p. 2 3 204) + 4 = 15
25
g-\-\d = |S
= 3
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NTEOSEENE4.  The straight line ax +y=>5b passes through the points (~1,1) and (-5,4).

Response The value of ab, to the nearest hundredth, is
(Record your answer in the numerical response box from left to right) O ‘ \ q

Y = } a (=Y + ()b ~ _aa-p=-Y (subtract) ,,,,? b=-1

- q + l ‘.’Lb ‘WMMNW‘W;:MWW» @é T) “’b - _,,\
-a-p =~ 4o ?:.:{ Y
= 2 q

~e-5| a(-s)+H)=b a°-g b:%

w=H | -sa+h=b |

~5q -p ==Y ab = (3)(5) = 0.19 %5

Use the following information to answer the next two questions.

Lisbeth cycled 100 km from Calgary to Canmore. On the uphill
sections her average speed was 12 km/h, and on the rest of the trip

her average speed was 28 km/h. fiye = istance

She cycled for a total of 5 hours on the journey. seted

13. If xkm represents the distance travelled uphill and y km represents the distance
travelled on the rest of the trip, which of the following systems could be used to determine
the values of x and y?

- - - T
A. x+y =100, 12x+28y=35 x+y = 100, T =5
x b
C. x+y=25, 12x + 28y =100 D. x+y=5, —1—5+2—8=IOO
distance: X +W =100  Time: ,52- + ;—%’-5

NAETSHENES.  The distance travelled uphill, to the nearest km, is .
Response

(Record your answer in the numerical response box from left to right) 30

Y =100 —> y = (00-X

X .8 . X 4 =
Tt 3y =5 v () 9i(35) =) :mcvs H)zo“
JX + 30 =H20 X +3(100-X) =420
E Ay +300-3% =420
4y =120
X =30
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14. For a birthday gift Isabelle was given an electronic piggy bank containing loonies and
toonies. The display showed that the bank contained 26 coins with a value of $40.
The value of the toonies in the piggy bank, in dollars, was

@ 78 Lt Y
B.

{

¥ o fooniel and Y = # ot Hoonies

24 A+W T 26 =5 y=2p-X

C. 14 Y + 24 =40

D. 12
xe 2w =HO W=26-% valye of toomes = |M4(2) =2%
X +2.(26-%) = 4D W= 26-(12) —

Y+ 52-2x =40

=
e iz
A= 12
2
15. Susan solves the system of equations — + é =2, 8 - —9- =
x oy X oy

1
by first substituting a for < and b for % The value of xy is

@ 6 2a*3b =2 (x3)
1 ga -1b = 24+ 38b= 2
B. 3 2(z)*3b=2
NP o RN
©TT20 TP :}’__‘_
-3
p. 2 Q=3 N ]
| b=z =2 Y=3
a=3 = x=2
XW=(2)(38) =06
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Written Response - 5 marks

1.  Erika plans to set up an internet connection with Y2K Internet Company.
There are three plans to choose from.

e Plan 1 costs $20 per month and includes a user fee of 40¢ per hour.
e Plan 2 costs $15 per month and includes a user fee of 80¢ per hour.
* Plan 3 costs $60 per month for unlimited use.

What factor would determine which plan is most economical?

The eypeched nwmber of howrs of internet vse per wonth.

Let y = total cost per month in dollars and x = number of hours of use per month.
Write a linear equation for each of the three plans.

Plan 13 Y= 20+0.4x Plan2: ys1S+08x  Flon3 4=60

Use a graphical method to determine when plans 1 and 2 are equally
economical to use. State the graphing window used.

Wyt 20 0.4
12.5 houvs ‘)(:[0,50,101 \5:[0,50,'0] War i ¥0.8x

Algebraically verify the solution in the bullet above algebraically.

W= 20+04% 20+0.4% = 1S +0.¥%x
Y= 15+0.¥% 5= 9_'—_%_75
0.Y 0.4
12.5 =X
X =25 12.S houyS

¢ For each of plans 1 and 2, determine the number of hours of use which could be

obtained for $60.
Plan 1 9720+ 04% Plan 20 4 =I1S¥0.8X
60 =20+ 04% b0 =15+0.8%
40 =0.4x 4% =0.8X
A=100 100 houvs X=56.25  5b7 hovrs

e Devise a simple rule which would determine which plan is most economical
depending on the expected number of hours of internet use per month.

“Plan 2 for up Fo 12.5 hrs
< Plan 4 For petween 12.5hrs and 100hrs
- Plan 3 For wore than [00hrs
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Answer Key

1. C 2. A 3. C 4. B 5. A 6. D 7. D 8§. D
9. B 10. C 11. A 12.B 13.B 14. A 15. A

MNumerical Response _
1. 7 2. 2 . 6 7 3. 2 3 ]
4 0 1 9 5 3 0

Written Response
1. » The expected number of hours of internet use per month.
e y=204+04x, y=15+0.38x, y=60
» 12.5 hours, eg. x:{0, 50, 10], y:[0, 50, 10]
* 12.5 hours
* 100 hours, 564 hours

* Plan 2 for up to 12.5 hours, Plan 1 for between 12.5 and 100 hours, Plan 3 for more than 100 hours
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