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MATH 9
Module 3
Using Equations to Solve Problems
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3.1 Solving Problems Using Equations
Practice

1. Each statement has two unknowns. State both unknowns in terms of x.

Example:
There are 200 coins in pennies and nickels.
Let x be the number of pennies.

Then, 200 = x is the number of nickels.

a) The sum of two numbers is 35.

Let x be the first number.
Then,[___| - xis the second number.

b) There are 50 nickels and dimes.

Let

Then,

©) There are 125 quarters and dimes.
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d) The sum of the length and width of a rectangle is 36 cm.

€) There s a total of 32 males and females in the class.

£) The cafeteria sold 758 hamburgers and hot dogs.

#) Jim and Janice sold 468 kg of cheese.
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2. Find the length of each side.
a)

x x+2

x+@x+2)+(x+3)=35

XbxF24x43235  SRemore brackera®
x+3
X+xFx+2+3235 € Jonlketerme >
L

x+ =35

ES=E8 <A =510 cach sidg;

=0

X - Divide both sides by 3.

Ifx = ,then[ x+2 and [ x+3.

"Add the lengths of the 3 sides.

+ + =

Is the total 357 TZ/

Sentence: The length of the sides are_Jm,[__Im, and_Jm
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b) x

x+1

The lengths of the 3 sides are ’_‘ m,

m and

Continues on next page. =
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<

x+3

P=18m

Find the
length of
each side.
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d) x+1

ol aom 2+ 1) =12
<~
A+ 1)=12
x+l_J=12

The lengths of the sides are m and m.

e) 5

oax—1 A=t5me 4
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Problems and Applications

3. The sum of two numbers is 46. One number is 12 more than the other.
What are the numbers?

Let x be one number.
Then, x + 12 is the other number.

One number + other number is 46.

@ x4 (+12) =
Add 12 to each side;

Divide both sides by| [>

[ Third: BIESY

,then x+12
= +12

Sentence: The two numbers are and .
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4. The sum of two numbers is 25. One number is 5 less than the other.
What are the numbers?

Lt

Then,

o>

CHECK:

[Third: B

Sentence:
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5. The Mackenzie River is 1183 km longer than the St. Lawrence River. The sum of their
lengths is 7299 km. How long is each river?

Let s km be the length of the St. Lawrence River.
Then,

o>

CHECK:

Sentence:
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. The number of frost-free days in Quebec City each year is 18 less than the number in

Halifax. The total number in both cities is 292. How many frost-free days are there in
Halifax?

Leth

Then,
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7. The life span of a brown bear is 10 times the life span of a mouse. The sum of their life
spans is 33 years. What is the life span of a mouse?

Let m years be the life span of a mouse.
Then,
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8. The length of a rectangle is 5 m longer than its width. The perimeter of the rectangle is
26 m. What are the dimensions of the rectangle?

x P=26m

Let x metres be the width.

Then, s the length.
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9. The sum of three consecutive numbers is 39. Find the numbers.

Consecutive numbers differ by
Exampl

Let x be one number.

Then, x + 1and x + 2 are the other numbers.

Solve,

Sentence:
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3.2 Problem Solving: Use a Formula 1

Think <
Understand Garry Out
theProblem o2 the Plan Cookbeck S0

PROBLEM SOLVING

Problems and Applications

1. The following formula gives the amount of sleep (s) each night needed by people 19
years old or younger.

%1 tho amount _35-n
of sleep in hours. sET inyeare.

a) How much sleep does a 14-year-old need?

=B

2
S
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b) Jason is 10. He gets 9 h of sleep each night. Is this enough?

Hint:
Calculate how much sleep
a10-year-old needs.

Sentence:
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2. To find the distance to an object in space, scientists use the following formula.

distance to 298000 X t —>
e

a) When the moon is closest to the Earth, the round-trip time is 2.45 s. How far is the
moon from the Earth?

P zesugoxt Formula>

‘time in seconds for
round trip from object
%o Earth

298000 X Bibstivute = 2.4,

2

Sentence:
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b) When the moon is furthest from the Earth, the round-trip time is 2.71 s. How far is
the moon from the Earth?

Sentence:
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3. The table gives the time it takes an object to fall to the ground from the top of several
structures.

Washington Monument

Use the following formula to calculate the height (1) of each building.

Tieight of etructure
h=49¢ Time In seconds,

Eiffel Tower CN Tower

h=498

Bubstitute,

Sentence: Sentence:

Washington Monument
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4 Write a problem that can be solved with one of the formulas from the questions above.

Have a classmate solve your problem. e
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3.3 Working With Formulas
Practice
1. Use the formula A= kw, to

a) find Aif/=8cmandw =5cm. b) find AifI=10cmand w =7 cm.
A=lw
=_Ix Subatiture>
= cm?
¢ findwif A=40 m?and I=10 m. d) find lif A=238 m?*and w =14 m.
Asho
40= w Substitute
40 _ w
w m
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2. For the formula C = 27y,

) find Cif r=10 cm. b) find rif C = 628 cm.

o>
.
3. Forthe formula A= 5 bh,
a) findAifb=6cmand h=8cm. b) find Aifb=10cmand h =12 cm.
1

= 5bh

X Bubstitute.

e €

2
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4. For the formula P= 21 + 2w,
a) find Pifl=9mandw=6m. b) findwif P=20mand [ =6m.
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5. Solve each formula for the given variable.
Example: 1= Prt
Solve for P.
1=Prt

Divide both sides by [ 2>

a) A=Iw. Solve for w. b) C=2ar. Solve for r. ) I=Prt. Solvefort.
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Problems and Applications Zrow
v

6. To find the maximum desirable pulse rate (m) for a person exercising, you e A

can use the formula

“m" is the pulse = —a—
oy — e

a) Calculate the maximum desirable pulse rate for each age.

i) 20 years old i) 27 years old iii) 39 years old
m=220-0a Formis>

@ m=220 —
m= beats/min

b) Solve for the variable a.

m=220—a
m=220—a
m+a=
—m =-m Subtract m from each side;
a= -m
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<) Find the age (a) of the person for each maximum desirable pulse rate.
i) 198 ii) 171 iii) 183

a=220-m € Formia>
@ R —

years
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7. To find the distance a spaceship travels use the formula

£ Aiance KR 2> d = 40 000t

) How far does a spaceship travel in 12 h?

dl

Sentence:

¥

o

b) How long does it take a space ship to travel 130 000 km?

&

1

Divide by 40 000.
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3.4 Developing Formulas

Practice
1. Complete the table and then write a rule for each pattern.

a) b)
al1]2|s]als]6]7 m|2]4a s |
b|3l6|o]n2 wls]7 ul13]5]17
Rule: b=|__la Rule: m=n—

2. Complete the table and the formula for each pattern.

a)
Number of Books ()| 1 | 2 | 3 | 4
Cost (c) 41812

[ e — R e v B
Hours (h) 5]10[15]20
Wages (w) 3570|105

[ S R R R R
Selling Price (s) 30 | 40 [ 50 | 60
Profits (p) 68|10

c= n
w=
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Problems and Applications

3. The cost to rent a bus is $100 plus a certain amount per kilometre. Complete the
formula that you could use to calculate the cost of a bus trip in terms of the distance

travelled. C
- - Cc=100+ |a
Trip | Distance, d (km) [ Cost, C ($)
1 0 [ 130 ——> 130=100+30

2 50 [ 250 d=10
3 100 400 250=100 + 150
400=100+
The formulais C=100 +|__d. (CPli=m

4. The cost of a taxi ride is $3 plus a certain amount per kilometre. Write a formula to
calculate the cost of a taxi ride in terms of distance.

deem] 0 [1 [ 2 ]3[4 s
c® 300450600750 9.0 1050
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3.5 Uniform Motion Problems

Practice
1. Calculate the distance travelled.

a) 3hat60 km/h b) 2hat85km/h
D=rt

@D:

D=__  km

o % hat90 km/h
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2. How long does each trip take?

a) 40 km at 80 km/h b) 400 km at 50 km/h © 20 kmat100 km/h
D=rt  formia>

40 = 80t Substitute
0t

t
t= h ERewrite

3. Calculate each speed.

a) 300kmin3h b) 400kmin5h ¢) 360 kmin4h
D=rt
300=rx3

300_rx3
SR

km/h
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4. Complete the table.

Distance | Rate Time
(km) (km/h) (h)
a) 400 100
b) 65 3
) 600 6
d) x 80 x
e) 90 x+1
f) 400 x
8 r t

Rough Work:

)
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Problems and Applications

5. A ship left Halifax for Bermuda, travelling at 20 km/h.
A private boat left for Bermuda 1 h later, travelling at 25 km/h.
How long did it take the private boat to catch up to the ship?

Halifax

Set up a table.

t(h) |r(km/h) D (km)
Ship| x 20 20x
Boat | x — (x-

Bermuda

When the private boat
catches up to the ship,
‘the distance each ha
travelled will be the same.’
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Solve for x.
Dy =Dyyp
25(x - 1) = 20x

<~
25 — 1) = 20x

25x — =20x

Add 25 to each side.

Add ~20x to each side.

Divide both sides by 5.

Ifx= ,thenx 1

Sentence: It took the private boat

[ Ih to catch up to the ship.
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6. Two cars left a service station at the same time. One car travelled at 70 km/h in one
direction. The other car travelled in the opposite direction at 80 km/h.
After how long were they 300 km apart?

@  fF o

Car #1 Service Station Car #2
70 km/h 80 km/h

Letx___be

Set up a table.

th) [ravh) | D lam) T=E
Car#l | o

Car#2 X 80
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Solve for x.

D,

Car#1

x+

+ DCu

Sentence:

1, =300

=300

Divide both sides by .
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3.6 Rate of Work Problems

Practice

1. a) Ahmed takes 2 h to mow his lawn. How much of the lawn
does he mow in 1h?

e ]

Sentence: In 1 hour, Ahmed mows - of his lawn.

b) Sam takes 4 h to mow his lawn. What fraction of the lawn does he mow in 1 h?

Sentence:

2. Athena takes 6 h to paint an apartment. Helena takes 8 h to do the same job.

What fraction of the apartment do they each paint in 1 h?
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Problems and Applications

3. Julio can fill a water tank in 3 min using a large hose. If he uses a
smaller hose, it takes 6 min. How long will it take if he uses both hoses?

Let x minutes be the time it takes if he uses both hoses.

Then, % is the part filled using the larger hose

oo
x and
T is the part filled using the smaller hose.
L
o
| x % +Ex Z=Bx1
X+ ___x=6

Sentence:
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4. Andrea delivers mail. It takes her 2 h to complete her route. Althea takes 3 h to do the
same route. If they work together, how long will it take them to complete the delivery?

Letx be

Then, - is the part completed by Andrea
and
X_ is the part completed by Althea.

|

Clpe_">

Sentence:

5. Mario can take inventory at the store in 30 min. Carmen can take inventory in 20 min.
If they work together, how long will the inventory take?
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3.7 Problem Solving: Interpret Graphs (

Think 3
Understand Carry Out o
the Problem hd the Plan Look Back @
Plan
ool
Problems and Applications PROBLEM SOLVING

1. The graph shows the amount of gasoline
in the tank of a salesperson’s car at
different times during a work day.

|

[
T
T

AmoGntlof
-‘7A 5a

a) How much gasoline was in the car at

Gas.

(i) 08:00?

(i) 10:307

(Gii) 12:15?

B
8
&

(iv) 13:00?




image42.png
b) Describe how the salesperson might have spent the day.
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2. The graphs below describe 2 pleasure boats.

Iy a) Compare the boats by age and cost.
z | A
8 "
‘Age (years)
b) Compare the same boats by speed and length.
Length (m)

<) Which boat would you like to own?

Why?
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3. The graph shows the distance
compared to the time for a car
travelling from Federiction to Moncton.

What is happening between

a) AandB?

b) Band C?

o CandD?

d) Dand E?
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4. Someone left the hot water running in the kitchen sink. Sketch a graph of the water
temperature compared to time as the water is running.

Think:
(1) What happens to the water

‘temperature the longer it e
runs? 2
() 1 the water temperature set. H
at a certain level In the water g
heater? 5
0

Time (h)
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3.8 Solving Inequalities
Practice

than

la greater than
e less than or equal to

i groater than or equal %]

a) 5>4 b) 10>6 o 5217 d) 6<8 e) 757

1. Circle the inequalities that are true.

H 1<13 g -3>-2  h) -1>-5 i) -12-2  j) -4<-4

Slo 77 o o 4 - a2 1 T o432 01 2345675600 meneee

2. For each question, circle the x value shown which makes the inequality true.
a) x+2<8 b) -5>x-2 o x+5<7
x=3 OR x=8 x=—-50R x=0 x=4 OR x=1

B+2<8 o0r B+2<8

7
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d) x—-3>3 e x+328 f) ~1+x26
x=0 OR x=8 x=7 OR x=~1 x=~4 OR x=7
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3. Solve each inequality and graph its solution.

Examples:

T ———————t— oq‘—(—o—o—o—o—“
g O R SR IN R S N
x<2 x22
Use an open dot when it s “not equal’s Use a closed dot when It s “squal".
2 x-250 b) x+5<10 9 x-3<1
Rz, Al
each side.. ﬂj 2]
x>

s < < >

41012345

dy-4>-3 e y+3<4 ) l<—2+x
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4. Solve, then check your answer.
a)4x <8
4x _8

x< because | < 2.
L.=4x R&.=8
=4x1
1o J<er,
d) 3s>0

b) 2y> -8

=

c) 4m<20

f) -1525¢
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a) —3m<9

—3m 9

=3 “E3

m>

e) —3t>-18

b) —4n>12

H —10y<-50

¢ —5x<-15

g —7x<21

A
d) —2y<—6 >

h) —4x<12

Show,
Nour|

jor\
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6. Solve. Graph the solution.
a) 2x<10 b) 2y< -8 ) —8>4m d) 2n>6

Open
dot,

e e — -—
1012345 6-5-4-3-2-10
e) 5t<-15 f) 4524 g 3y<—6 h) 8x<40

Closed
dot,
<
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7. Solve. Graph the solution.
a) —5t>-15 b) 62<12 o -4b28 d) 7xs-14
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8. Solve and check.
a) 4x+2<10

4x+2<10
E7 E2 €Add—2t0each side. >

dx<

4x <
[@ ~ [@ $Divide both sides by 4.

x<

b) 2x —4<8

LS. =4x+2

= +2

Substitute x = O because O > 2.

=4x__+2

RS.=10

<107 Z/
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o 3n+d<-2

d) 4(x—3)>4
N
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9. Solve. Graph the solution.

a)

5w—-7<3

b) 3y +2>8

o 3(y-229

Emd )50

8

a

an

3y +9<2y+12
3y +9<2y +12

3y< 2yt
=2y] 22y

y<

<

e 3y+2<2y+1

>

<

H 7p+126p+7
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10. Solve.

a) 7x+4<5x+8

7x+4<5x+8

;

—4] =4

< 5x+

5x|

b) 5y —2s2y+7

o 3x+1<-3x-5
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Problems and Applications

11. On her last math test, Giselle got 10 marks higher than on any other test. Fer mark was
less than 100. What is her highest possible mark on her other tests?

€Hine > Solve x + 10 < 100.

Sentence:

12. Matt wants to keep his yearly travel expenses under $4680.
Solve the inequality 52x < 4680 to find how much Matt can spend each week.

&

Sentence:
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Review

1. One number is five times another number. The sum of the numbers is 36.

What are the numbers?

Let x be one of the numbers.
Then, 5x is the other number.

Bum of the numbers x+5x=

Divide both sides by 6.,

Ifx=___,5x=5 x\:l

Sentence:
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2. One number is 4 times another number. The sum of the numbers is 45.
What are the numbers?

Let x be

Then,

Sentence:

3. The sum of twice a number and 8 is 18. What is the number?

Let x be

Bolve >

Sentence:
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4. The sum of 3 consecutive numbers is 30. What are the numbers?

{3 Consecutive Numbers

(S Example: 7,8,9.

Let x be the first number.
Then, x + 11s the second number

and x + |_lis the third number.

x+x+l+x+l]=

Join like terms. X+ =

Add —3 to each side;
Divide both sides by 3.

csae> x+1=[J+1and x+2=[J+2

Sentence:
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5. The lengths of the sides of a triangle are 3 consecutive numbers. The perimeter is 24 m.
How long is each side?

Perimeter

Join like terms.

x+2

s

Sentence:
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6. Find the length of each side.
a) b)
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x+2

= +2

The lengths of the sides are[__Jm,

m and m.

Find the length of each side of
_ the figures onthe next page
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=6l
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Fr=_

Then, x + 3 =

+3

The lengths of the sides

are m and

m.

7. Solve. Graph each solution.

a) 2x<10 b) 3y>-15
Divide both Z 10
sides by 2.
x<
<
Jo1235456
d) x+4>8 e x—6<1 f) x+227
x+4> 8
both sides,)
x>
< > <
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8. Solve and check.

a) 3x-6<3 b) 4x +10<18
3x—6< 3 (6.23x—6
il
e =5 )-6
3xs N
3x o
IsLS. <RSZ

o 4+3215 d) 7x—-1<6
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9. Solve.

a) 3(x-2)<3 b) 4(x = 5)24
~—
3(x—2)<3

sx-L <3 £ pand >

Divide by 3.

10. The formula Q = 12¢ + 35 gives the number of litres of water (Q) in a tank
after t minutes. How much water will be in the tank after

) 2min? b) 5min?
Q=12t +35 Formua>
Q=(12x2)+35

=435

There are litres of water after 2 min.
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11. Calculate the distance travelled.

a) 2hat100km/h b) 6hat90km/h <) 4hat70km/h

D=rt
D=100x2 Bubstinuted

D=___ km ¢ Mulipl

12. Calculate each speed.
) 500kmin5h b) 360 kmin4h ) 280kmin4h

D=1t rormia>
500=rx5

500 _rX5

GG

r= km/h
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13. Two cars left the same restaurant at the same time but in opposite directions. One car
travelled at 60 km/h and the other at 40 km/h. After how many hours were they
600 km apart?

Restaurant
60 km/h 40 km/h

Car #1 Car#2

Let x hours be the time travelled.

Set up a table.
th) | rkm/b) | D (km) 52

Car #1 x 60 60x
Car #2 x

Calculate.

D, +D,

carnn T Pearn

=600

60x + =600
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14. Heidi and Kelly drove in a car rally. Kelly left the check point at 09:00 travelling at
50 km/h. One hour later Heidi left the same check point travelling at 60 km/h.
a) For how long did Kelly drive until Heidi passed her?

Cheak point
Heidi Kelly
60 km/h 50 km/h

Let x hours be the time Kelly drove until Heidi passed her.

T e | e
t(h) r (km/h) D (km)

Kelly D 50x

Heidi | -1 |

D, D,

Heidi = Kelly

<~
60(x — 1) = 50x

Add —~50x to each side.
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Qﬁvun by

b) At what time did Heidi pass Kelly?
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15. It takes Renata 3 h to cut the lawn. It takes Adrianna 2 h to cut the same lawn.
How long will it take them to cut the lawn together?
Let x hours be time it takes if they work together.
X x

S+ =1
372

X
win
+

x

X = X
2 1
x

x+

Join like terms. x =
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16. Reg takes 4 h to do his paper route. His brother, Mike, takes 3 h to do the same route.
How long will it take them to do the paper route together?

Letx

17. List at least 5 topics you need to study for your chapter test.
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Chapter Check

1. When 12 is subtracted from a certain number, the result is 8.
Find the number.

Letx CHECK:

x— =

A

2. The sum of three consecutive whole numbers is 27. Find the numbers.

Let x be first number.
Then, x + 1is the second number,

Consecutive Numbers

(2 Example: 7,8,9.
=

and is the third number.
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3. The perimeter of a square is 28 m. Find the measurements of the sides.

CEaions  P=ds
B>
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4. Solve and graph.

a) 6x>—24 b) —3x221 o x+5<7
Divide
by
Ss 20125
d) x—6<4 © e 2x+5<9 f 30r-1)>9
2c+5< 9

x<
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5. Jacob’s house is about 30 m long. This length is about 9 m longer than 3 times the
length of the longest known earthworm. Solve the inequality 3x + 9 <30 to find the
length of the longest earthworm.

Bubtract 9 from both sides,

Divide both sides by 3.

Sentence:
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6. Mark lived 300 km from his brother, Ian. Mark and Ian left their apartments at the same
time and drove along the same road toward each other.

70 km/h
——_ka'— 300 km o
ks anis
apartment. apartment

Mark drove at 70 km/h and Ian drove at 80 km /h. After how long did they meet?
Let x hours be the time from when they left their apartments until they met.

t®) |7 ] D lam-0="0
Mark's | x 70 70x
x|

Ian’s

+ =300

Dy + Dy,
70x + =300 @

B>

Sentence:
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7. Sunil and Kim both cut the lawn for a charity. It takes Sunil 3 h to cut the lawn and it
takes Kim 2 h to do the same. How long would it take them to cut the lawn together?

Let x hours be the time it takes them to cut the lawn together.

Part cut by Sunilis 3.

Part cut by Kim is | .
24
E ,y><§+‘; x| [=fx1

—r——

Divide both sides by |

Sentence:
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Problem Solving: Using the Strategies

S

PROBLEM SOLVING

1. The figure below is made up of 9 different squares. The area of
the figure is 441 cm?.

a) What is the area of one square?

b) What is the length of the side of
each square?

) What is the perimeter of the
figure?

2. Your plane leaves for Vancouver at 18:15. You must arrive at the
airport 30 min before the flight to pick up your ticket. It takes a taxi
30 min to drive you to the airport. Before you leave home, you
need 1h and 20 min to shower, pack, change clothes, and eat.

What is the latest time you should start to get ready for your

trip to Vancouver?
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3. Itis 240 km from home to the hockey tournament. The bus can travel at 80 km/h.
How long will it take you to get to the tournament?

4. Xenia takes trips in her car. The graphs show Xenia’s distance from her home.
Write a story to explain each graph.
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DATA BANK

See pages 364 and 365 of your MATHPOWER™
student text.

1. Livingstone was in Cairo. Before he left to sail down the Nile River, he called a
friend in Edmonton. Livingstone called at 10:00 Cairo time. What time was it in
Edmonton?

2. Use the Data Bank on pages 364 to 369 of your MATHPOWER™ student text to
write a uniform motion problem.

Examples of uniform motion problems.
are In Section 3.5, pages 167 - 170 of
your worksheets.
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