First Degree Inequalities

.

N

Two-variable

4.1
4.2

4.3
4.4

Algebraic expressions

One-variable first degree equations and
inequalities

Two-variable first degree equations

Two-variable first degree inequalities




w0 W 9

CHALLENGE 4O

« Mrs. Brown has built a countertop in her kitchen as

{dx+ 3} m

shown in the figure on the right. If the total area of 08m t
the countertop is 8.48 m?, what is the area of the

countertop

workspace installed in the center of the kitchen?
(The answer must be given in numerical form.)
5.51 m?

e

= A flower shop sells an arrangement composed of roses and
tulips. Each rose sells for $3 and each tulip for $2. A customer
wishes to pay at most $24 for this arrangement.

Translate the situation into an inequality and represent
graphically the solution set of this situation.
x: number of roses, v: number of tulips; 3x + 2v< 24

- The officials of a town decide to hire students for the \
summer. They want to hire cegep students and 1Y
university students.

They want to hire at least 15 cegep students and less
than 20 university students. In total they want less
than 40 students.

Represent the situation in the Cartesian plane and
give two solution couples.

x: number of cegep students;
—ll T TET OF cegep stude §

y: number of university students.

{x+1m

workspace | {x}m

© Guérin, éditeur ltée

Challenge 4

M




Algebraic expressions

J\erryeTy ) Fence around a pen

Mr. Forest wishes to build a fence around a rectangular pen. The length of 342

this pen is equal to (3x -+ 2) m and the width is equal to (x + 5) m.

x+5

Determine the algebraic expression which represents the length of the
P=2(3x+2)+2(x+5)=8x+14

H

i1 FEvaluate the length of this fence ifx = 10 m in two different ways.

1. By finding the numerical values of the length and the width.
J:3(10)+2=32, ¢=10+5=15. P = 2(32) + 2(15) = 94 m.

>. P=8(10) + 14 =94 m.

2. By evaluating the expression found in a

ALGEBRAIC EXPRESSION

.+ is a monomial or a sum of monomials.

&

Ex.: 5x + 4 is an algebraic expression with one variable.
3x + 7y is an algebraic expression with two variables.

- of an algebraic expression is calculated by replacing each variable by its

@

Ex.: The numerical value of the expression 5x + 4y if x =3 and y = -2 is equal to 7.

5(3) + 4(-2) =15 -8 =7

% _ Translate each of the following statements into an algebraic expression.

=1 Moselle’s age in 10 years if x represents her agenow. **1 .

b The price of one kilogram of nuts, if it costs $0.50 more than twice the price of a kilogram

of almonds. x represents the price of a kilogram of almonds. __2x+050

3 Dave spent $10 less than three times the money m spent by Claire.

4} The cost of 5 notebooks and 12 pencils if x represents the cost of a notebook and y the cost

ofapencil. ox+1%

21 Alex travels 5 km more than half the distance d traveled by Karen.

12 Chapter 4 Two-variable First Degree Inequalities © Guérin, ¢diteur ltée
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e} 2(a+ 3b) + 5(-a + 2b) + 3(a — b) _13b

&

i) 4(m+2n—3p)-2(m — 3n+ p) 2m + 14n - 14p

« Daniel is 4 years older than Claire and Will is 3 years younger than twice Claire’s age. If x
represents Claire’s age, find the algebraic expression that represents

i the sum of their age. 4x +1

b} the difference between Will's and Daniel’s age. _*~7

¢} the difference between Daniel’s age and the sum of Claire’s and Will's age. ___=2x+7

Find the algebraic expression which represents each of the following situations after defining
the variables.

a; At a flower hop, a rose costs $1.50 more than a carnation. Paula buys 12 roses and 7
carnations. We want to know the total cost. __X: cost of a carnation; 19x + 18

At an amusement park, the price of a child ticket is $3 less than twice the price of an adult
ticket. For a school trip, the organizers buy 18 child tickets and 4 adult tickets. We want to
know the total cost.

x: cost of an adult ticket; 40x - 54

.+ The length of a rectangle is 5 m more than four times the width. You want to know the
; g g
perimeter of the rectangle. _x: width; 10x + 10

¢} John worked 12 h at a ski club and 18 h at a racquet club. We want to know his salary.
x: hourly wage at the ski club, y: hourly wage at the racquet club; 12x + 18y

=} Mrs. Dickson makes jars of strawberry and blueberry jam. Each strawberry container has a
capacity of 200 ml and each blueberry container has a capacity of 350 ml. We want to
know the total capacity of the containers.

x: number of strawberry jars, y: number of blueberry jars; 200x + 350y

The Fisher family wants to install a walkway around their swimming

pool as shown in the figure on the right. What algebraic expression
corresponds to the area of this walkway? Pool 9 6
24x + 14
3x+5
5x +4

The perimeter of a rectangle is equal to (18a + 16) m. If its length is equal to (8a — 7) m, what
algebraic expression corresponds to its width? _(a + 15) m

In a theatre, there are 50 spectators. The price of an adult ticket is $25 and that of a child’s is $18.
What is the total amount collected for the performance if x represents the number of adults?
(7x + 900) $

© Guérin, ¢diteur ltée 4.1 Algebraic expressions 113



One-variablé first degreé equation‘s and
inequalities

[N\eTIYITY ] First degree equation

The perimeter of a rectangle is equal to 140 m. The length of the rectangle is equal to 10 m more
than twice the width.

a) If x represents the width of the rectangle, what algebraic expression defines the length? 2x + 10

15

i} Establish an equality relation between the algebraic expression which represents the perimeter

of the rectangle and its numerical value. __ 6x + 20 = 140

You just established a one-variable first degree equation.

% Find the value of x which transforms this equality relation into a true equality. _x=20m

ONE-VARIABLE FIRST DEGREE EQUATION

« A one-variable first degree equation is a statement which contains a variable and which is
constructed using the equality relation.
Ex.: 5x + 4 = 14 is an equation.
x is the variable, 5x + 4 is the left-hand side member and 14 the right-hand side member.

Solvine a one-variable first degree equation consists of finding the value of x which transforms
the equation into a true equality. This value is then called colution of the equation.

Ex.: 2x+ 6 =10 Subtract 6 from the two members of equation @.
= l=-6 -6 O©
2x = Divide by 2 each member of equation @.
L2 1 +2 @
x =2
The solution of the equation is 2.
Ex.: Sx —3=2x+6
Sy -3  Jx=2x+6 - Zx Subtract 2x from each member.
3x -3 =6
3x—3+3=0+23 Add 3 to each member.
3x =9
3x + 3 =93 Divide each member by 3.
x =3

The solution of the equation is 3.

" . Solve the following equations.
diy L+4=1
2

18 Chapter 4 Two-variable First Degree Inequalities © Guérin, éditeur ltée
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9 2 ) ==y =9 TTT  h) 22x+ 1)+ 4(2x-3)=5 "%
o3y 15 X7y BoZke2 . x=2
’ 4 X+ 2 6 Er 4 —

2. Solve each of the following equations.

3x+2=2x -3 x=-5 b} ~4x+2=3x+9 x=-1
) 2(2x—1)=3(x—5) *=-13 d) 2~3)+1=3(x—2)-4_%x=5
ey x—1__x+3 x=9 £ 201 x~3_ x x=_%z
R 3 s 2 -

Z. In each of the following situations,

define the variables involved,

construct a one-variable first degree equation,
solve the equation,

give the solution.

_-wa—i

@) A salesman receives a base salary of $150 and receives $20 per appliance sold. How many
appliances must he sell to get a salary of $410?
x: number of appliances sold. 20x + 150 = 410; x = 13 appliances.

b} Audrey earns $2 an hour less than Philip. Jeremy earns $3 less than twice Philip’s hourly
wage. During one week, Audrey has worked 15 h, Philip 20 h and Jeremy 18 h. Together,
they earned $981. What is Jeremy’s hourly wage?

Philip’s hourly wage: x 15(x - 2) + 20x + 18(2x ~ 3)=981;x=15

Audrey’s hourly wage: x - 2 deremy’s hourly wage is $27.

Jeremy’s hourly wage: 2x - 3

<} Three adult admission tickets and 7 child tickets for a show cost $171. If the price of an
adult ticket is $5 more than twice the price of a child ticket, what is the price of an adult
ticket?
Price of a child ticket: x
Price of an adult ticket: 2x + 3(2x +5)+7x =171; x=12

3
e

) A blend of 1st category wine at $7.25 a litre and 2nd category wine at 6.50 $ a litre gives
12 litres at $6.75 a litre. What is the amount of wine of each category?
) Number of litres of 1st category: x 7.25x + 6.50(12 - x)=81; x=4

Number of litres of Znd category: 12 - x. Therema*r:e 4 litres of 1st category and 8 litres Of_z.'_’ii,

=} Ata flower shop, a rose sells for $2 more than a carnation. Samuel asks for an arrangement
of 6 roses and 5 carnations, which costs $28.50. How much will the arrangement cost him
if he decides to take 4 roses and 6 carnations?
Cost per carnation: x 6(x + 2) + 5x = 28.50; x = 1.50

UV

Cost perrose: x + 2 4 roses and 6 carnations cost $23.

. The square and the rectangle shown on the right have the same = x+3
perimeter. The length of the rectangle is 5 units less than twice the
width. What is the numerical value of the area of each of the two x
figures?

4x + 3) = 2(2x -5) + 2x; x = 11; area of the square: 196 u? area of the rectangle: 187 u?

© Guérin, éditeur Itee 4.2 One-variable first degree equations and inequalities 15



E . Mr. White split the parcel of land he inherited into two lots of x+4
same area as shown in the figure on the right. x+ 8
What is the numerical value of the perimeter of this parcel? 3 ® ® 2
(Distances are given in kilometres.)

3x+4)=2(x +8); x=4; P =46 km.

£ . In the figure on the right, the area of rectangle @ is equal to twice xts
the area of rectangle @. What is the numerical value of the 7
perimeter of rectangle ®? 12l @©
12(x + 5) = 10(x + 10); x = 20; @

Perimeter of rectangle @ is 70 u.

\
Y

2x +15

A\@FIVITY 2 One-variable first degree inequality

Mr. Bennett wishes to build a fence around a rectangular yard whose length is 4 m more than twice
the width. He has a maximum of 50 m of fencing.

2} Establish an inequality that translates this situation. 2(2x +4) + 2x = 50 or 6x + 8 < 50

b1 In what interval is the width of this yard?
x = 7. The width of the yard is in the interval [0,7].

IN@FIVITY = Properties of the inequality relation

2} Leta, b and ¢ be any three real numbers. If a < b, compare
1. the numbersa + cand b+ ca+csb+c 2. thenumbersa —candb—c a-c=h-c

k' When you add or subtract the same number to each member of the inequality a < b, is the new
inequality you obtain in the same direction or in the opposite direction as the original
inequality?

It is in the same direction.

¢t Let a, b and ¢ be three real numbers. Complete using the appropriate inequality symbol.

1. fasbandc>0thenac _=__ be 2. fasbandc<Othenac _=__ bc

3. Ifaibandc>0then£:j < b 4. IfaSbandc<Othen% = b

——— ¢

<1 True or false?
1. When you multiply (or divide) each member of an inequality by the same strictly positive
number, you get an inequality in the same direction. True

2. When you multiply (or divide) each member of an inequality by the same strictly negative

number, you get an inequality in the opposite direction. _True

116 Chapter 4 Two-variable First Degree Inequalities © Guérin, éditeur ltée
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PROPERﬂES OF THE INEQUALITY RELATION

¢ Addition and subtraction
Let a, b and ¢ be three real numbers.

Ifasbthena+c<b+c Ex:3=5=34+2=<54+2
Ifasbthena-c<b-¢ Ex:3=5=3-2=<5-7
When you add (or subtract) the same number to each member of an inequality, you get an

inequality in the same direction.

Multiplication and division
Let a, b and ¢ be three real numbers.

Ifa<bandc>0then ac < be Ex:3=5and2>0=6=< 10
Ifa<bandc<0then ac= be Ex:3=5and-2<0= —-6=-10
Ifagbandc>0then%§% Ex:. 6=<10and2>0=3<5
Ifa$balldc<()th@n%2% Ex: 6=<10and-2<0= -3 =_-5

When you multiply (or divide) each member of an inequality by the same s

number, you get an inequality in the
member of an inequality by the same s

- When you multiply (or diﬂv’idgej each
» number, you get an inequality in the

L,

Remarks: The rules above are stated with the inequality a < b. There are similar rules for the
inequalitiesa < b, a = b and a > b.

Complete the following inequalities.

a) fx+5<3thenx< -2 Ifx-7 =3 thenx = 10 ~
4
If2x < 12 thenx < 6 di F-3x>-4thenx< 3

ONE-VARIABLE INEQUALITY

A one-variable i v is a statement which contains a +:
using an inequality relation (<, <, > =).
Ex.: 2x — 6 = 10 is an inequality.
x is the unknown, 2x — 6 is the left-hand side member (or Ist member) of the inequality,
10 is the right-hand side member (or 2nd member) of the inequality.

sebving a first degree inequality with one variable x consists of finding the set of values of x
which transform the inequality into a true inequality.

sl and which is constructed

Ex.: 2x +5 < 13 ~%x+7<5
2x+5 % <13 . = ~%x+7 T=5
2¢ ¢ 1< 8 =7 _%x. T= 0.
x <4 x =0
© Guérin, éditeur ltée 4.2 One-variable first degree equations and inequa!ities 117



2 Solve the following inequalities and write the solution set as an interval.

sy 2x43>5_ bl B <3 18 _
o 3xt+5=-4_ 1 R - = S

Solve the following inequalities and represent the solution set on the real number line.

2} Sx+4<2x+1 b —4x +2<3x+16
k) 4 i3 —_1 6 { 1 1 ] ] | 1] 1_2 1 6 ] H 4 F 1 | 2
<} B(x*1)+5(x-l)s0 i *5(2x+3)+2x>3(x*9)
¢ 1 0 12

% €. Represent, on the real number line, the set of values of x such that

2<3x-5=4 bl -5=-A4x+3<7

5 [ U JOIOONS S0, T S W $
T | L L

0 1 3 —1612

. The length of a rectangular plot of land measures 5 m more than three times its width.
Knowing that the perimeter of the rectangle is less than or equal to 90 m, find the maximal

width for this plot.
The maximal width is 10 m.

= A salesman receives a fixed weekly salary of $100 and a 12 % commission on the weekly sales
amount. What is the minimal amount of sales he has to make to receive a salary of at least $370

" a week?
He has to make a minimum of $2250 in sales.

Mrs. Rosa sells flowers in a central market. She sells her roses for $2 more then her carnations.
For 5 roses and 7 carnations ordered by a customer, she would like to receive an amount
greater than that received for 8 roses and 3 carnations from another order. What amount
should she charge for a carnation?

. Two photocopier rental companies advertise their rates in the following way.

Company A: $0.06 per copy and $75 per month for renting the photocopier.

Company B: $0.03 per copy and $135 per month for renting the photocopier.

For how many copies is the amount charged by company A lower than the amount charged
by company B?

1s Chapter 8 Two-variable First Degree Inequalities © Guérin, éditeur ltée
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Two-variable first degree equations

Merivrry 1 Two-variable first degree equations

Consider the two-variable first degree equation 3x + 4y = 12. Ay

2} Do the coordinates of the point A(~4, 6) verify this equation?

Yes

equation.

Find two other points B and C whose coordinates verify this
For example, B(0, 3) and C(4, 0)

What is the solution set of the equation 3x + 4y = 12?

Represent the points A, B and C in the Cartesian plane on T

the right. What can you say? _They are aligned.

The set of points located on the line with equation 3x + 4y = 12,

Represent the solution set in the Cartesian plane on the right.

ACTIVITY 2 Fundraising

To raise funds to help save the environment, a group of students
sells necklaces and rings. The profit for each necklace sold is $10
and that for each ring sold is $4. In one we

$400.

What are the two variables in this situation?
x: number of necklaces sold, y: number of rings sold.

ek, they have raised

Determine the two-variable first degree equation which
represents this situation.

In this situation, the variables take positive values.
Represent, in the first quadrant on the right, the solution
set of this equation after completing the table of values

below.

© Guérin, éditeur ltée

10x + 4y = 400

0

20

40

100

50

0

4.3 Two-variable first degree equations
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TWO-VARIABLE FIRST DEGREE EQUATION

. A two-variable first degree equation is defined by:

ax+lfry+c:0£%E a#+0,b#*0
. The solution set of such an equation is represented graphically by a \3’1\
Ex.: Consider the equation 2x + 3y —12=0. 3.2
~ Table of values | | 1+ o)
[xlo0]3 o[ ! G

6
y42 0

H

i

v

: 1
i

— The solution set is represented by the line with equation 2x + 3y =12.

Determine if the coordinates of the point P(5, -2) verify each of the following equations.
y 3 —y=120N0 9 y = —4x +18Yes ) %Mé =1 Ne

|

sff? x -+ 2)7 — 1“_Yes ;Zli%

2. Represent graphically the solution set of each of the following equations.

ny {ny

0 % N o] \ x
fa 3x+2y:6 o 436“‘}7:3
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&« Alandscape architect is designing the front lawn of a house. He has to plant tulips and
geraniums. If x represents the number of tulips and y the number of geraniums, write a two-
variable first degree equation for each of the following.

z) The total number of flowers is equal to 100. _* *¥ =100

=) The number of tulips exceeds by 5 the double of the number of geraniums. _X=2y +5

<} There are three times as many tulips as geraniums. _* = 3y

The number of tulips increased by twice the number of geraniums is equal to 90.
x+2y =90

A city’s recreation department decides to offer sports activities and cultural activities to its
citizens. The cost for sports activities is $80 for a season and that of a cultural activity is $100
for a season. The recreation department has raised an amount of $1200 for the season.

a} What are the variables in this situation?

. . e se Ay
x: number of registrations for sports activities,

v: number of registrations for cultural activities. 4

Write a two-variable first degree equation representing
this situation _80x + 100y = 1200

Represent this situation graphically.

Give a solution couple for this equation. 2+
10 registrations for sports activities and 4 registrations 4 »

=Y

for cultural activities.

A kitchen furniture company manufactures cabinets made Ay
of oak and others made of melamine. The company makes a 1
profit of $150 on each oak cabinet and $30 on each
melamine cabinet. Last month, the company made a profit
of $3000. Represent graphically the solution set of this
situation.

x: number of oak cabinets,

v: number of melamine cabinets;

__150x + 30y = 3000

0+

=Y

© Gueérin, éditeur ltée
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Two-variable first degree inequalities

M\e1vITy ) Two-variable inequalities

The line L: 3x + 2y — 6 = 0is represented on the right. This line divides
the plane into 2 half-planes: the yellow half-plane which contains the
origin 0 and the gray half-plane which does not contain the origin.

In which half-plane are the points (x,y) that verify the inequality located? 14
1. 3x+ 2y — 6 <0 Yellow halfplane . 3x + 2y — 6 > () Gray half-plane ——

Y

N\@TIVITY 7 Fence around a field
Mr. Hernandez wishes to build A fence around a rectangular field. He wants to know the possible
dimensions of his field if he has a maximum of 40 m of fencing.

If x represents the length of the field and y the width, this situation translates into the inequality
2x + 2y = 40; or into the inequality x + v = 20.

AY
=% The line with equation x + y = 20 represents the boundary that
separates the plane into two half-planes. Represent this boundary line
i the Cartesian plane on the right.
i Color the region of the plane that contains the set of points that verify
the inequality x + v = 20. 4T
<} Give two solution couples for this inequality. _ Varied answers. " x
TWO-VARIABLE INEQUALITIES — REPRESENTATION OF THE SOLUTION SET
The solution set of the two-variable first degree inequality AY
ax + by +¢>0is represented by a hali-plane whose boundary is the
line l: ax + by + ¢ = 0. ol
Ex.: To determine the solution set of the inequality 2x+ 3y — 6 <0, L
1 we draw the line : 2x + 3y = 6 =0, boundary of the half- 14
plane. ; >
2. if the origin 0(0,0) verifies the inequality, the solution is the 01 1 x
half-plane containing the origin.
The boundary is drawn as a sulid e 1o show that the points
on the boundary are solutions, as a dotted line otherwise.
3 we color the solution half-plane. :
2x + 3y —6<0 2x+3y—-6>0 2x+3y—-6=0
YA ¥ T s YR
l . ﬁ i . ic 1 3
0] = o} 0f 4 -

122 Chapter 4 Two-variable First Degree |nequa"ties © Guérin, éditeur ltée
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Determine if the coordinates of the point P(—1, 4) verify each of the following inequalities.

a) 3x+y>—4_ Yes ~2x+3y =0 No  y=3x -4 Yes
—Ax4y-520Yes e StL>1 No 4x ~ Sy <1 _ Yes

Translate each of the following situations into a first degree inequality with two variables after
identifying them.

On a ski trip, there are 12 students and 5 adults. The total cost for this trip is less than $600.
x: cost per student, y: cost per adult; 12x + 5y < 600

b} The perimeter of a rectangle is at least equal to 140 cm.
x: length, y: width; 2x + 2y = 140

<1 At a cosmetic counter, 50 ml and 100 ml perfume bottles are sold. The total content of

these bottles does not exceed 12 litres.
x: number of 50 ml bottles, v: number of 100 ml bottles; 50x + 100y < 12 000

During her grocery shopping, Mrs. Simpson buys apples and oranges whose total mass is
at most equal to 3 kg. Each apple has a mass of 0.20 kg and each orange a mass of 0.30 kg,
x: number of apples, y: number of oranges; 0.20x + 0.30y < 3

=1 In a class, there are at least twice as many boys as girls.
x: number of boys, y: number of girls; x = 2y

Sabrina works at a tennis club. She earns $8 an hour if she picks up balls and earns $12 an hour
if she works at the club’s restaurant.

Translate each of the following statements into a two-variable first degree inequality where x
represents the number of hours spent picking up balls and y the number of hours at the
restaurant.

x+y=30
8x + 12y = 250

She works a maximum of 30 hours per week.

Her salary is at most equal to $250.

She works at least twice as many hours picking up balls as she does at the restaurant. ¥ =2y

x>4

11 She works more than 4 hours picking up balls.

She works at most 10 hours at the restaurant. y=10

To raise money for their graduation party, secondary 5 students sell fruit baskets and soap
baskets.

Translate each of the following statements into a two-variable first degree inequality where x
represents the number of fruit baskets sold and y the number of soap baskets sold.

41 They sold at most as many fruit baskets as soap baskets. __**=Y
They sold a maximum of 80 baskets. __ **¥*= 80
x+y>45

21 They sold more than 45 baskets.

© Guerin, éditeur ltée 4.4 Two-variable first degree inequalities 123



. Represent the solution set of the following inequalities.

a) 4x+ 5y —10=0

b} x4+ 2y=2

oy

H

s

[
st
g

€. At a supermarket, apples and oranges are sold.
The cost of an apple is $0.30 and that of an orange is $0.45.
The mass of an apple is 120 g and that of an orange is 150 g.

If x represents the number of apples and y the number of oranges, represent each of the
following statements

1. with a two-variable first degree inequality.
2 in the Cartesian plane, choosing an appropriate graduation.

Andy bought less than 12 fruits. Stephanie paid at least $9 for her fruits.
x+y<12 0.3x + 0.45y = 9

_03x+0AY=~s

Sk

e

Sonia bought a maximum of 6 oranges and
more than 4 apples.

¢
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- For each of the following situations:

1. define the variables that occur in the situation;
2. translate the situation using an inequality;
3. represent the situation in the Cartesian plane and color the solution region.

A parking lot has an area of 720 m2. Each car occupies an area
of 6 m? and each bus an area of 18 m2.
x: number of cars, y: number of buses;

_6x + 18y = 720

During a hiking trip organized by Scouts, the number of boys is
at least equal to twice the number of girls.
_x: number of boys, y: number of girls;

x= 2y

The perimeter of a rectangular field is less than 60 m. " ?
x: length, v: width; Tal
x+y<30 10 “\\
0~ . >
10 30 x
g ¢ The admission price for a show is $10 per adult and $6 per 0 ¥
. . - R
- child. The box office revenue exceeds $600. s
x: number of adults, y: number of children; \‘ .
10x + 6y > 600
20 \
o k¢ >
20 60 x

To plan a summer camp, the organizers hire supervisors and assistants. A supervisor is paid $12
an hour and an assistant $6 an hour. If x represents the number of supervisors and y the number
of assistants, translate each of the following graphs into a two-variable first degree inequality.

YA

; YA ' vk
s 10+ 104 30
0 } Lol 1 - } >
# 10 x 0 10 “x 0 30 x
x +ys<40 v <3x 2x +y =120
YA : YA YA
- 104 104 104
" i 1 i
0 ; P 0 o 0 >
10 x 10 x 10 *
x = 20 y <30 x+y>40
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. The admission price at a presentation of the great explorers is $5 for children and $8 for
adults. For the last show, 70 admissions were recorded that brought in $470. How many
adults attended this presentation?

x: number of children; 5x + 8(70 - x) =470

b

il

40 adults attended the presentation. ] -

. The length of a rectangular plot of land measures 3 km more than twice the width. If the
perimeter of the plot is at least equal to 30 km, what is the minimal width of the plot?
width: x, length: Zx + 3;2(2x + 3) + 2x = 30

e S

bt AL

_}'he minimal width is 4 km:

_ To raise money for their graduation, secondary 5 students organize a muffin and cake sale.
Each muffin is sold for $1 and each cake is sold for $3. If the students raised $90 during
the sale, find how many of cach item they sold by giving three possible solutions.

x: number ofﬁ@s, v: number of cakes;; x + 3y = 90

e

Varied answers, for example 60 muffins and 10 cakes.

#®

In a building complex, there are apartments and villas 47

for rent. Each apartment is rented $1000 per month

and each villa $2500 per month. Rental of these

apartments or villas brought in $50 000 in one month.

Represent graphically the solution set of this situation.
x: number gf_q_ggrtments, y: number of villas;

©© Represent the solution set of the following inequalities.

z) 2x+5y—-10=<0 by y>—2x+3
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The organizers of a festival wish to sell polo shirts and sweaters with the festival logo. If x
represents the number of polo shirts and y represents the number of sweaters, write a two-
variable first degree inequality for each of the following statements.

=} The organizers want to sell

1. more than 200 items. x+y>200

2. at least 80 polo shirts. x = 80

3. a maximum of 120 sweaters. y=120

4. at least three times as many polo shirts as sweaters, x = 3y

5. at most as many sweaters as polo shirts. ys=x

6. a maximum of 300 items. x +y= 300

Each polo shirt earns $12 and each sweater $20. The organizers

1. want to make a profit of at least $1000. 12x + 20y = 1000

2. expect to make less than $1800 in profit. 12x + 20y < 1800
Consider a triangle ABC which is isosceles in A. Translate each of the A

following statements into a two-variable first degree inequality.

2} The perimeter of the triangle is m m
1. greater than 45 cm. 2m +n>45
2. at most equal to 60 cm. __2m + n < 60 B n ¢

The measure of the base is at least equal to twice the sum of the two other sides, n = 4m

<} The sum of the measures of the two congruent angles is greater than the measure of
the 3rd angle. _2x>y

The student council of a school decides to organize a car wash
to raise money for their activities. It decides to charge $8 per
car and $12 per van. The goal is to raise more than $600.

2} Identify the variables in this situation.
x: number of cars; y: number of vans.

b} Write a two-variable first degree inequality which
translates this situation. _8x + 12y > 600

¢} Represent this situation in the Cartesian plane on the
right.
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