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CALP Math Introduction

Introduction to the Module

In this module, you will learn to solve problems using proportions and percent in ways that can
be applied to everyday problems. In the process, you will develop an understanding of ratios and
rates, proportions, and percent. Enjoy your studies!

Important

When you see an object like the one below, you can use a QR code scanner on your phone or
tablet, and it will play a video of the math example.

Specific Learning Outcomes

The table below displays the skills and knowledge you will explore in this module. This is your
opportunity to evaluate your own skills to see if you can do these things. At the end of this
module, you will be invited to re-evaluate your skills to measure the progress you have made.

, I can do
In this module, I will learn how to ... Ican't | 414 with | T €N
do this help do this!

1. Work with ratios and rates

2. Solve proportions

3. Work with percent

4. Change between fractions, decimals, and percents

5. Solve application problems with proportions and
percents

Facilitator Guide 1




Module 4: Ratios, Rates, and Percent

V1.18

Essential Skills

The following essential skills are used in this module:

iﬁ Reading: Understanding materials written in sentences or paragraphs

Numeracy: Using and understanding numbers

Computer use/digital technology: Using computers and other tools such as
calculators and phones

Vocabulary: Gaining related vocabulary

Thinking: Finding information, problem solving, decision making, using your
memory, planning job tasks and being organized, critical thinking

Module 4: Keywords

Ratio

Rate

Equivalent
Proportion

Percent

A comparison of two quantities by division

The comparison by division of two quantities that are measured in
different units

Equal
Two or more equivalent ratios

A ratio that is always given out of 100

Solving proportions  Solving for an unknown value

NorQuest College



CALP Math Unit 1: Ratios and Rates

Unit 1: Ratios and Rates

Ratios

Think about ...
Imagine that a class contains 27 students. There are 12 male students and 15 female students.

With this information, you can make several numerical comparisons about the students in the
class. Such a comparison is called a ratio. The order of the numbers is very important.
A ratio is a comparison of one number with another.

4+ It is used to show the relationship between the number of one thing and the number of
another thing.

4+ When you write a ratio, you must keep in mind which number belongs to which thing.

4+ The order of the numbers in a ratio is important.

Example 1

How many males are there compared to females? There are 12 males compared to 15 females.
This ratio can be written in the three ways.

4 This ratio is written as 12 to 15, or 12:15, or -i—?

Since males come first in the question, males come first in the ratio.

It is important to reduce ratios to lowest terms.

% _4 Therefore, for every 4 males in the class, there are 5 females.
You could also think about this ratio in another way: “How many females are there compared to
males?”
4 There are 15 females compared to 12 males, so the ratio is 15 to 12, or 15:12, or —g
. 15 5
4+ Next, reduce the ratio to lowest terms: 5 = 7

This ratio means that there are 5 females in the class for every 4 males. In this case, the fraction

is improper.

Note: When working with ratios, we never convert improper fractions to mixed numbers
or whole numbers as the ratio would lose its meaning.

Facilitator Guide 3



Module 4: Ratios, Rates, and Percent V1.18

We could also use the information above to compare the number of males to the total number of
students in the class or the number of females to the total number of students.

4+ The comparison of the number of males to all the students in the class is written numerically

as 12:27 or % _This would be read as “12 to 27" or “12 out of 27.”

4 Next, reduce the ratio to lowest terms: % = %

This ratio means that 4 out of every 9 students are males.

Remember: When ratios are written as fractions, they are usually reduced to their lowest terms,
even improper fractions, but you should not change an improper fraction to a whole number or a
mixed number.

Example 2
Write a ratio comparing 2 minutes to 60 seconds.

In this example, it is important to convert so that both times use the same unit of measurement.
4 60 seconds is equal to 1 minute.
Or

4+ 2 minutes is equal to 120 seconds.
Both conversions are correct.

1. If you use seconds as the unit of measurement:

1200 60= 120,60 _2
60 60 1

2 minutes to 60 seconds is a ratio of 2 to 1.

2. If you use minutes as the unit of measurement:

2t01=z
1

4 NorQuest College



CALP Math Unit 1: Ratios and Rates

Student practice:

1. There are 10 horses and 5 dogs.

a. Write a ratio comparing horses to dogs.

b. Write a ratio comparing dogs to horses.

2. Compare 5 dimes to 4 nickels.

Exercise 1.1
1. Write the following comparisons as ratios reduced to the lowest terms.
a. A recipe calls for 3 cups of flour and 1 cup of milk. Write the ratio of flour to milk.
3/, or 35|
b. There are 16 green marbles and 4 blue marbles in a bag. Write the ratio of blue marbles
to the total number of marbles. ' y

J6+7-36 marbles 1 _— ——= or |/ S

3]0 5
c. The police checked 75 vehicles. They found that 15 vehicles did not meet the safety
standards, but 60 of them did. Write a ratio comparing the unsafe vehicles to the safe

vehicles. S
A | 0
= 1 or
6%5 H ° L/

d. The police checked 120 vehicles. They found that 30 vehicles did not meet the safety
standards, but 90 of them did. Write a ratio comparing the unsafe vehicles to the total
number of vehicles.

.2
___3,9730 = A ov [ Lf
130+ 1

e. Ata barbeque, 36 hotdogs and 18 hamburgers were eaten. Write the ratio of hotdogs

eaten to hamburgers eaten.

36 = § L o
IR 20[

Facilitator Guide 5



Module 4: Ratios, Rates, and Percent V1.18

2. Write each of the following as ratios in two ways. Reduce the ratios to lowest terms.

& 0 peniies

a. The value of 16 dimes to the value of 20 pennies

J¢ dimes = /50 pennes  [69F%°0 - T = Fdimes
30 =20 / 16 - 8
b. The value of 12 dimes to the value of 36 nickels |
- _— { ) N —_—
18 dimes — Qv nictkKels VT % or 36 nrekels _/8
Z_% 1= drmeS
36 —r(; 3 /2 _
c. 15 dogsto 45 cats T’g o ?
15 =1 L oor 153
Hs c 15 S
d. 0.18 metres to 0.12 metres
0
0./8’)('00 ,8 - ,3.; OY\ 30&
o2 x)00 | >~ =*
e. 20 minutes to 3 hours . )
2hours = /%0 minutes d0 =30 _ ,’-or |59
[0 20 T G

Rates

Think about ...

4+ Speed in kilometres per hour
4 Fuel consumption in kilometres per litre
4+ Wages in dollars per hour

4+ Cost in dollars per kilogram

These are all examples of rates. Rates may be expressed as ratios in reduced form. Note that in
each example below, the rate is expressed as a simplified ratio with the second term equal to 1.

Examples

Rate Ratio

1.

2
3.
4

50 kilometres (km) per hour (hr)
80 kilometres in 2 hours

90 cents for 6 grams (g)

$12 for 3 people

50 km/1 hr or 50 km:1 hr

80 km/2 hr = 40 km/1 hr or 40 km:1 hr
90¢/6 g=15¢/1 gor15¢:1 g

$12/3 people = $4/1 person or $4:1 person

Note: Because the units are different for each part of the rate, they will not cancel and must be

kept.

6
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CALP Math Unit 1: Ratios and Rates

Student practice:

Jayda takes 3 hours to deliver 189 newspapers on her route. What is her rate Dk&={0)]

)

per hour at which she delivers her papers? _ s

=

Exercise 1.2

Express each of the following rates as a ratio in simplest form with the second term equal to 1.
Be sure to keep your units.

1. 95 cents a dozen

, <& - ¢
95t/ |dozen or 73 /o2 %‘;;L

2. 100 kilometres per hour

0ok | hour or [100KM/ hour /00km

I hour
3. 18 metres for $9
/& m - L m
79 - Zg
4. 18 kilometres per litre
/§ km ar I§EM/L
| A
5. 52 cars per minute _ ,
STacars or SQCOJS/m,V)
I miN
6. 3 000 revolutions in 2 minutes )
2000 reys _ /S 0O0Fkevs oy [S0o W«Q\/S/l’hu’]
R i -
A fpih ] minN
7. 540 words in 10 minutes .
S99 usords — 3T erds o §%yords/min
/o minufes I N

8. 20 tablespoons for each 5 kilograms
20 T, T —
J | Kq

Facilitator Guide 7




Module 4: Ratios, Rates, and Percent VI1.18

9.

10.

11.

12.

13.

14.

15.

80 cents for 10 grams¢/ ? ¢
80% _ 0 ¢
o T4 8 /3
$3.60 for 3 light bulbs
% 3,40 130 )5‘/ .
~— o . o |
<l e or 71.80/ bulb

1 000 kilometres in 4 hours

joos Km . 250 km

50 homes have 275 clocks

oy 250Km/hy

M L S'—o§Clo(,E§A or 5‘,5Q]0ng/homp
o homes | home

732 beats in 10 minutes
233 heats _ 73.3beats 93 Abafsg
/O mi - ] mih

450 kilometres on 25 litres of fuel

Zrohm. - g%or I§ km /L

A ratio of distance travelled to time is called speed. If you travel 45 kilometres in 3 hours,
what is your rate (speed) in kilometres per hour (km/h)?

75 km o Km o1 1S km/h
3 h > | h

NorQuest College



CALP Math Unit 2: Proportions

Unit 2: Proportions

Proportions (Equivalent Ratios)

A proportion is a mathematical statement that two ratios are equal.

This is how a proportion is shown: % = % or 15:10 =3:2

4 Itisread: “Fifteen is to ten as three is to two.”

For example, we know that 6 eggs out of a container of 12 eggs is the same as 2 a dozen eggs.

By equating the ratios, % = %, we form a proportion.

H

Method 1: Use Equivalent Fractions by Reducing to Lowest Terms
Make equivalent fractions to determine whether a proportion is true.

If a proportion is true, the fractions are equivalent.

6 _1

12 2

656 _ 1 Tpeseare equivalent fractions.

12+6

Example 1

Is the proportion true?
6

10

3
5

Reduce % to lowest terms:

62 —35— The fractions are equivalent.

10+2

Thus, % and —1% form a true proportion.

Facilitator Guide 9



Module 4: Ratios, Rates, and Percent V1.18

Example 2

Is the proportion true?

6_18

8 21
Reduce each fraction to lowest terms:

6_3,418_6

8 4 21 7

% # g Since these two ratios are not equal, we would say the proportion is false.

Method 2: Use Cross-Multiplication or Cross Products

Example 1
2>rt 2 x10=20 5%4=20
—_— _— >< e =
5 10
Since the cross products are equal, the proportion is true. So % = {}6 .

Example 2

3 7
T><:__10 3x10=30 5x7=35

7

Since the cross products are not equal, the proportion is false. So % #* 10

Student practice:

L1216 -
15 20 : y
E aT~c

2. 79 30:45

10 NorQuest College



Unit 2: Proportions

CALP Math

Lo Ls 2
0.6 0.8
21 32

4 2 3
6 10

Exercise 2.1 '

e
(=] o=

Use either method to determine whether each proportion is true or false. If the proportion is true,
write = between the ratios. If the proportion is false, write # between the ratios (# means not

equal).
Using reducing to lowest terms Using Cross Products
4 _ 5 L= 1 % -1% Uxjo Bx§5
g = & T _
y_ ) S _ 740 = 70
— —_— = ==
€~ 19 >
) 3x2 8 ‘ -';1 % 3XJ)o S xT
Pxp 10 o 30 ¥ 40
, 3X6 |5 % % 3xa TxI?
e J26 X 119
73 N\ 72
2 12 )
2 X4 1 2 gxas Xl
YTy TR s X 84
5y 12
25 X 2&

Facilitator Guide
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V1.18

5. 68 43 32 6:8 2:3 y 6x3 ExH
% % 2)7{{* 24 _{)@? 18 = 3
19 32
29 X AY

6. 510 1530 ST [S |[sw01s30  _ Sx30 /0XIS
X3 1S 307 30| 2 12 s0=1S6
/0)(3 30 /0 36

7 8’3 20 o _ 2 _8_>§‘3Q SXHS 18X 30
1z/’xbjsato s~ S |BTT® 360 = 360

9 s gs

g 672 9 6 9 bxI2 1UxG

Co14%3 22 14 22
LR 32 X126

23
o 18%% 281 28 s 28 1§ xS l6xad.¥®
©163* 250 N 6 25
4 \ 25 YS X 44.8
% \ a2y

0 410 75 X100 7S 5T |4s 15 4.5 xID 15 X6
" Txo 10 X% Jo6 T Joo | 6 10 S = g5
4S5 3 a5 78 7=
L0 /3 /fxa\s'.\ 750
03507 X0 IS _ 35 |g35 o7 O35 X0.80.Mx07

U Gaaw0s <0 707 #O |04 08 0,98 = 0.5
3¢ X% 32
4o x5 70

12
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CALP Math Unit 2: Proportions
Feduce tratd4ighs Cross products
' 6
6 6
p 118 b.u If i>§1g Q&ﬂ L{x'{g
“ii~n ¢S T T TR /3/' (
3 3
b3 18 —_ 66 = 66
T =
15 s
T
5 5
’g _ 21 8N\ 21
13. 3—1,_ % -3—1 Y
4 4
< .9 >/ 0 S x 26 3h x M
3@“37,, 36 % (s Lg ]
S A
S p
Al %I a2/ -3l a1l _ 213
Y2 13 526 2
s ;
3-% hg's%mc‘f;'dcrrass preduct 375 75 ie,c,lnvcir (ngSJ’a'tdL
T T 38 %f/ T Im= e
I S N R At
C3 a & 3 - —
T sosaar s
= x = = x =
¥y xS 9.375 = 9.37<
1T - 1z
¥ & |
| X P/‘;od.(k(j-{i ®rocHon 3 Cross producy C{.e(.lrma_\ |
-~ i J 1
sl s B0s3¥% (% 3 932 3.3
805 09 0.7 = j,ia 8.05 09 L_O\;}s‘
g |
> |
23 [ 6] 1 —
g Bex 9907#;100/15
207 X3
/60 i 80
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Module 4: Ratios, Rates, and Percent VI1.18

Solving Proportions

Steps for solving a proportion problem using cross-multiplication:
Step 1: Write the first ratio using the information given.

Step 2: Write the proportion using a letter in place of the missing term. Be sure the order of
comparison is the same in both the first and second ratios in your proportion.

Step 3: Write the proportion in fraction form. (Try to simplify the ratio before you do all the
calculations.)

Step 4: Cross-multiply and set the cross products equal to each other.
Step 5: Divide both sides of the equation by the number with the unknown term.

Step 6: Check by putting your answer back into the original proportion and cross-
multiplying.

Solving for a Missing Term in a Proportion

Example 1

For the ratios below to form a true proportion, the missing term must have a specific value.

What is the value of the missing term?

4_x Write the proportion.

5 30
30+-5=6 Raise the fraction % to an equivalent fraction with a denominator of 30 by

multiplying the numerator and the denominator by the same number.

4><6=_2i
5x6 30

Answer: The missing term of the proportion is 24.

Multiply the numerator and denominator by 6.

Or use cross-multiplication:

4 x

- == Write the proportion.
5~ 30 prop
4e30=5ex Cross-multiply
120 = 5x
120 _ 5x Divide both sides by 5.
5 5
24 = x

Answer: The value of the missing term is 24.

14 NorQuest College



CALP Math Unit 2: Proportions

Check the answer by using cross products.

4_24
530
5624 =430
120 = 120

The cross products are the same, so the answer x = 24 is correct.

Example 2

Find the value of the missing term.

3. —;— Raise the fraction % to an equivalent fraction with a numerator that can be
X

1x3 3 divided by 3.

5x3 15

Answer: The value for the missing term that will yield a true proportion is 15.

Or cross-multiply:

3= % Raise the fraction % to an equivalent fraction with a numerator that can
x
Je5=xel be divided by 3.
15 Ix Then divide.
1 1
15=x

Answer: x =15

Student practice:

L 22X
3 12
, 8 _10
36 x

Facilitator Guide



Module 4: Ratios, Rates, and Percent

0.06 _ 03

3. =229_22

X 0.

=

N
RO =4 [ —
1
o0 | %

R e

(  Instructorled )
- >

. —

"

Equivalent fractions Cross products Equivalent fractions | Cross products
o lox ] X L, 16_8x2 b - &
5 25 S T3¢ x 3x& X 3
LE = XIS = SX 16 - le 163 = FoX
& IS | a8 =S X~ ¢ ié&:g?
A5 T asXES | SgxS x =6 5 =X
3_x 3‘:2.(- 8_4 ._g..: %,
3. =7 el f 4, —=-— X
2 4 X 5 F.< = U <X
30 = x | Py T X 3.9 vo = 4
A R - S B N
-X - > - _
%\fo-e €=X % T x=0 fo =X
s, 21659 1 % = 7 6. 2-377 L= 2
x 4 34 x 43 v
9 ' 12RY = [foX 9‘1‘/’ Zex
%215 2 :THK l:z4 36 = 3x
> 7 36 T
T 5 X=3 - - 12 =X
7 28 _4%7 gﬁ ~ % 8 2:'__?_)‘_ --’1,‘_’, _)i_
. X _—7 x 7 X 7 ' 75;3 25. 75 3 S
g 2647 =YX - a/eas = ISK
X ¥4 ’T,c'é ~ __,.),{ 25 a8 —= Z—"‘7S,
X =77 ! 7=X -
- 77 = 7 =X

16
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CALP Math : Unit 2: Proportions
CroSS groducts OAly
9. _1552_52 ]SeXx = 650 |10. % 875 [T*X = |0%8,§
X —
IS =T 300 17X = ,?—S:
)5 15 X L
X = Q0 X =5 |
I_
1. _2_§_=_;_3§ 3.6 .?.g po ’3°X 12. g_;zﬁ Osl’f!x :OH‘%S;
X . . |
30,38 =|3x Osd X = Y33 |
). s6 = X x = (0.8 i
|
&
0 x . ¥ %0 cox =309
2 = % s 9 15X =15 |
3. 3 ? 3 L A |4 =2 e
= £ X — S
10 X 4 '3 |Sx = 3°7
SR ]
2 JSx = 1S
X =3 S rs
X =]
decimwal freaction |
2% 00 2= 0.8 £ 3 e
15 = e T 3 . 0> g.03: 2
0.C ox = O<l+ 0,03 0./ X} )
- 3 —_ e =
0.ISx = 0,002 ( ?o"x = 70 7o ;
O\Ig OOIS’ % ~/( :Ié \@, X:/
X = 0,03 '5’,2‘5); 0) 3 So
Sa
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Module 4: Ratios, Rates, and Percent V1.18

Solving Application Problems with Proportions

Using Proportions to Solve Word Problems

1. Read the problem at least twice.

2. Decide what you have to find (the missing term) and assign a letter to represent it.
3. Set up a proportion using the information given.

4. Solve the proportion.

5. Write the answer in sentence form, including the appropriate units of measure.
Example 1

At the rate of 5 articles for 20 cents, find the cost of 4 articles.

Solution:

The question asks us to find the cost. Use the letter C to represent cost.

5 articles _ 4 articles
20¢ C

Note: The top and bottom terms must correspond (represent the same things). In this
example, the top terms represent the number of articles, and the bottoms terms represent cost.

Set up a proportion.

S _4
20 C
5xC =4x20  Cross-multiply.
5C =80
% = %9 Divide both sides by 5 to find the unknown value.
C=16 The value of C is 16. Write the answer in sentence form, including the

proper units.

Answer: 4 articles cost 16 cents.
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Student practice:

1. A grocery store sells 3 boxes of cereal for $11.50. At this rate, how much [W]4:75E]
W
[ElxsE:

would 9 boxes of cereal cost?

Instructor led

2. John can drive 150 kilometres in 2 hours. At this rate, how long would it take him to drive
375 kilometres?

Exercise 2.3
Solve each of the following problems. Round the answers to the nearest tenth as necessary.

1. A recipe uses 3 pounds of hamburger to make a casserole large enough to feed 13 people.
Using the same recipe, how many people could be fed with 9 pounds of hamburger?

Sfouhds 9 pouhds S _ 9 Iy = /39

I3 people ~ X 73 T X
- I3x T Il7
(7pou,nds of hamburger will fee d = =
39 pecple, X < 3G
2. Joe can run 100 metres in 12 seconds. If he maintains the same speed, how far could he run
in 36 seconds? L_Q_Q—m—\, . 25‘ —,_9_9 a §
2SS 3¢s 12 T 3¢
(60236 = [A*X
3¢00 = [2X
13 [AS
300 = X

Dpe Can rah 300metres | 36 seconds e
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3.

1 G = JAX
1L YL 36

V1.18
A large container of soap cost $9 for 12 litres. What could you expect to pay for 4 litres?

f

= [dx
E
3 = '
You wowldpoy ¥ 3.00 For Y /ifres of Seapa
4. Gertrude walked 9 blocks in 15 minutes. At the same rate, how long will it take her to walk
18 blocks? —
Shhcks _ Ebloeks  Gex = /8IS
,...-—-\———.‘—'—’“" —
/\3 MInuJLeﬁ

— 20
X 7—%’ L5

7
_ X = 30
L UOOLL/d o Ke Oer‘fﬂ&de gom}nu\*/'PS 40
Swa/k /% bloCKSa

A truck travelled 250 kilometres in 5 hours. At this speed, how long would it take to
complete a trip of 650 kilometres?
250 k- 6Sokm SESD = 3SVeX
S™ heurs X 2280 = 229X
= 2570
aso

- , 13 = X _
Jhe Trutl:uuln ToKe 13 Asurs votrave[ 650Kme
6.

If the scale of distance of 1 centimetre on a map represents an actual distance of

10 kilometres, what actual distance does a scale distance of 5.7 centimetres represent?
Jem

S‘Q7CH']
M_/
/0 Km

Jex = 102807
< x = S7

S em on The map wi Il be S7km i~ octual
d,l\sd(a/r}cfe.
7.

The directions on the lawn fertilizer say to spread 1.7 kilograms over 100 square metres of
lawn. How much fertilizer is needed for a lawn measuring 130 square metres?
Jo7 K 9

X lo7°/§O — /OOGK
/00 m* T 120> 2924 = 160 x
/OO

/00
2rl — X

l.a\l K(‘fo&rmmf o{ FQ/Y‘"‘I‘I;ZQV‘ 1S neecled.
20
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CALP Math

The taxes on a property valued at $300 000 are $5 000. At the same rate of taxation, what

8.
s be on the smaller lot down the street that is valued at $240 000?

wouldthetaxe\)a
& 300 poo V¥ _ 90 006 Vol 200 000X = QY0000 o S OO
& 000 B ol 3049 000 x :w
_-‘__’_,‘_'_,_.__,—_—_r .
300 000 2P0 BLd
0O 200
X = !
-3
X = Y00

The foxes would be & 3 Y00 oh o ot
vallued oF 240 0oo

9. The class spends 6 hours a week on math and 8 hours on English. At this rate, if the class
spent 10% hours on math, how much time would be spent on English?

€h meth o /05 hous gux = § - /05

gy 7
—,—-hQ c /ass (,\_,ou,ld SJ’{N\C/, % ~ 2
Ju hours on ENg/lshe x =1y

10. At4 p.m., Glen’s shadow is 2.15 metres long. His height is 1.85 metres. A tree nearby has a
shadow that is 7.2 metres long. How tall is the tree? Round your answer to the nearest

hundredth of a metre. B
3. 1S chadow /o Im 9,[$ex = [285 8703
[ 8Smheisht = ¢ 2./ x = 13.32

Q.15 2. !lS
X = 60,20

The tree 1s 6.2 metres Tall.

21
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CALP Math Unit 3: Percent

Unit 3: Percent

Think about...

When we buy something at a store, we always pay more than the posted price. If we buy
something that costs $1.00, we pay $0.05 more in tax (GST), so the final cost is $1.05. In
Canada, we pay 5% GST on all goods.

Percent is a ratio that has many applications—interest rates, discounts, sales tax, and marks are
all expressed as a percent.

4 Percent means “out of a hundred.”

4+ 75% means 75 or 0.75
100

Percent as a Decimal

Percent can be written in decimal form by dividing by 100 and dropping the % sign.

« Dividing by 100 is the same as moving the decimal two places to the left.

Decimals can be written in % form by multiplying by 100 (the same as moving the decimal two
places to the right) and adding the percent sign.

o 0.75=75%

Example 1
Write 20% as a decimal.

20%=20+100=0.2  Two decimal places means hundredths.

Example 2

Write 0.4 as a percent.
0.4 x 100 =40 Multiply by 100 or move the decimal two places to the right.
=40% Drop the decimal point and add the percent sign.

Student practice:

1. Write 45% as a decimal.

2.  Write 0.234 as a percent.
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V1.18

Exercise 3.1

1. Write each of the following decimal numbers as a percent.

a. 036, X )OO b. 06 x /0O
S6% O«6%%
6 0%
d. 02l e. 0625
310/ L3S 0%
g. 1\71{?« h. 235
] 70% 335%

2.  Write each of the following percents in decimal form.

a. 24% = /o0 " b, 33% O/
. 33
LY < joo '\J‘g’so
0.0 Y O

d. _1)6/,7% e. 120%
0°|j67 ,u&

g. 5}_% h. 125%
0.171"’} Tn&S\

ede d~Q/C"m<L/ 9)0/&(\?,5
YA\
c. 004 > /oo (,/O/Dh?'

°L8% U %/
f. oggi .

8$WS %
i 123,

123 %
c. 5%

0,05
£ 200%

|
i 85%
0.§75

24
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Percent and Fractions

Example 1

There are two ways to write a fraction as a percent.

Write % as a percent.

1. Change the fraction to a decimal by dividing. Then move the decimal two places to the right

by multiplying by 100.

3 =3+4=075
4

0.75 x 100 = 75%

2. First write the fraction as a proportion. Remember that percent (%) is always out of 100.

3 n

47100
3¢100=4n Then cross-multiply and divide.

300 _ 4n
4 4

75=n
% =75%

Example 2

Write 20% as a fraction.

20 1 To write 20% as a fraction, put 20 over 100 and drop the % sign.
100 5 Then reduce the fraction to lowest terms.

e

Student practice:

,—\\ -,
1. Write 18% as a fraction. 2 %€ A

2. Write —?— as a percent.

3. Write 35% as a fraction and a decimal.
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Exercise 3.2

1. Write each fraction as a percent. Round your answer to one decimal place when necessary.

7)(” 70 2 X230 1 %25 23
— T o b. = L sy
10«jo /o0 5 x 30 © 4 9§ (// //‘ %OO
/s S"' >~
109 70 _ Yo/ 22 - 48% s
o ] OO /D6 o
Ouaé—sc/OO
= 2S5
g Lx50_So 3 g 4= — U
2 XS0 o0 “ 3 0275 9 " Tan 9><—;:O’O°
~~0 2 x = 900
o o S07 8/@1@&2&’ % g
0.9 =L -0 |
1775508 0 <o §o 3024 X = Y9
Jas; s 56
C S0 % 3%
V) . - D
g. 7 /7,000 h 3 .Xx . 2 > =
8 ~§ Y- \L 2 % yo00 3 JoO
°f S ax 300 300z 2R
7 X , N
— 0 — ‘—fé 9‘ o 3 3
€~ Joo I{D < = [50%o (6 T0= X
BIx = ?oo AL

& T Ay 0
e @"87 S % 66 7%

2. Write each percent as a fraction or mixed number and reduce to lowest terms.

a. 24% b. 33% c. 6%
9% L é 33 6 -2 _ 3
i /00 Joo TS T S0
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d. 120% e. 4% - YH g £ 10%
130 o Jazg /80 4 _L'?’- :_,l*
JoO <6~ }_gl:'a /| [08 )O
*0 < 20 ) =
/o0 = 20 -——é/‘: - 25
, S 7175
-~
S,.
g. 16% h. 87.5% 10 i. 16%%
16 =7 4 $2.5- 5150 |65 So
Toorh 35 L0 0 e
TS gos ey g (00
- - / !
jooo =195 § > S|
3 o, - 6
3. Extra Practice: Fractions, Decimals, and Percent
Complete the table below by filling in the empty blocks.
Fraction Decimal Percent
") s
A5 x (60
YH/7/.00 ©
& A >S O/o
1 (04HS
a. o — A 7 \__/ -
f 2.0 1 X =30
“o X =25
SIS _ | 055
—— \- —; / -
b.| (OTS "9 0.5 S OO/-O
75 La5 S
= T = 3/ 2)/ ¢
. /00 T 35 L(z _ oo
| O.75S
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V1.18

Fraction Decimal Percent
) A S
%)/°® 0 Omi&gyo
X ’/jLBJ/ 1S 7o
’ Te-
7.0,
375295 )5 0325

[660 25— % 0375 39.5%
Ibh,\,g'\ 3

Fos— %

§d =2 3| 0.6

— - = \
/0027 SO 62%

28
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Solving Problems with Percent: Part 1

Percent Problems

You can use the following formula to solve all percent problems:

is (part) %
of (whole) 100

Example 1
Find 30% of 40.

Before a percent problem can be solved, the percent must be expressed as a decimal or a fraction,
or you can use the above formula.

30% of 40 or is (part) _ percent
030 x 40 of (whole) 100
=12 x _30
40 100
100 e x =30 40
100x = 1200
100x _ 1200
100 100
x=12

Answer: 30% of 40 is 12.

Example 2

65% of a number is 130. What is the number? Let n represent the unknown number.

65% of nis 130 or is(part) _ percent
0.657 =130 of (whole) 100
0.657 _ 130 130 _ 65
0.65 0.65 n 100

n =200 130100 =65en
13000 65_n
65 65
200 =n

Answer: 65% of 200 is 130.
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V1.18

Example 3

What percent of 50 is 75? Let » represent the unknown percent.
n% of 50 is 75

0.0lnx50=175 «— n% = n hundredths or 0.01n
0.5n =75
0.5 _ 75
05 0.5

n=1500r150%

Or cross-multiply and divide:

75 %
50 100
5_n
50 100

75 100 = 50

7500 _
50
150 =n

Answer: 150% of 50 is 75.

Student practice:

1. 20% of what number is 127

Instructor led

s
El m

2 Tim wrote a test and scored 80%. If the test had 20 questions and each question was worth

1 mark, how many questions did Tim answer correctly?
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Unit 3: Percent

Stores offer discounts to attract customers. One store is offering a 40% discount on all their
appliances. If a refrigerator regularly sells for $1 200, what would the sale price be?

Exercise 3.3

Find 25% of 40.
1S o/
¥~ Joo

Port o),

wiole = Too

60% of what number is 247

24 L0
X T /%0

What percent of 20 is 16?

1o x
20 /oo

150% of what number is 307

30 _ 150

-

X [O0C

X f_:%»g——/ LOX = o
He — /90 € oo
X — /O

1%« joo = 60X
Wod — 60X

& 60
o =X
[ sl00 = J0+X
jbos = FaXx
Y 20
8O0 —Z X
30¢/00 /SO X

Facilitator Guide
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V1.18

Find 10% of $460.

5. - o /O/i;; - [7:/66(’)@“6/0
H 60 [OG -7_';:0)“( - —7;/6
X = Yo
6. 0.5% of what number is 5?
S O.S S /00 0.5 X
Tx /00 SO06 = 6.5 x
—&  0.S
7. What percent of 125 is 257 /0600 = X
as _ X ds00 = |25 x
19S  Joo Y | &S
20 =
8. 75% of 12 is what number?
x 15 ptfx = 199
| & [ 60 [ L6 /o-®
X = 9
9. What is 16% of 347 _
x _ 16 j00 x = S Y
3y /(oo {00 e
X = S 44
10. What is 90% of 75?
X ~ Yo /00X = 6&75S0
75 /60 /00 J OO
X = 6 (S

32
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11. The seller pays a 5% commission for selling a house. What is the commission for the sale of

a house valued at $110 000?
o 00
pe s~ JOOXx — 550 ,
—_— T —_—
/] O 0006 /00 )Xo, /80

x = S S 00

S

The commission For selling the house S

ZS S 00.
12. Calculate the sale price for a camera regularly priced at $150, on sale at 20% off.
X 20 JOOx — 3000 Cost — d iscounf=tofaf
- =Y Lhadd) —
~ 700 /06 /20 }so -30=130
/S0 3

x = 30
.4
The sale price of the Coamera s /40

13. Josephine paid $150 for a camera that was on sale for 25% off. What was the regular price
of the camera? Since She 301 15¢, off 3SAe Paui

75Y%, of +A€ Or-‘ji‘hq/ Valie,

|50 75 7<x = [S000
< /00 7S 7S

X = 400
c— | . -
The Cameve'S regu/ar price s 200,
14. In telethons and other fundraising events, records show that only about 80% of the money

pledged is actually collected. Local telethon organizers need to raise $12 000. To raise
$12 000, their goal for pledges should be what amount?

Qo0 _ B0 $O0x — [ 300 000
X T /00 50 g0
X = ]§ 000

T heir j@al should be to reise 5//5"000.
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Solving Problems with Percent: Part 11

Problems that ask you to find the percent of increase or
decrease

Solving this type of problem often involve twos steps:

Step 1: Find the amount of change (either increase or decrease) by finding the difference
between the two amounts given. Subtract to find the difference.

Step 2: Find the percentage of increase or decrease. Always compare the change (the amount of
increase or decrease) to the amount before the change (the original amount) using this
proportion:

amount of change or difference _ % increase or decrease
original amount 100

Example 1

The rent went from $375 a month to $427.50 a month. By what percent did the rent increase?

Step 1: Find the change (the amount of increase) by finding the difference between the
amounts.
$427.50 — 375 = $52.50.
The amount of increase is $52.50.
Step 2: Find the percent of increase.
The amount of increase is $52.50.

The original amount (the amount before the increase) is $375.

difference _ percent
original 100

5250 _ n
375 100
5250 =375n
5250  375n
375 375
14=n

Answer: The rent increased by 14%.
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Example 2

The hours of operation of the Tim Horton’s at the college were reduced from 35 hours a week to
28 hours a week. By what percent did the operating hours decrease?

Step 1: Find the amount change (a decrease) by finding the difference between the amounts.

35 hours — 28 hours = 7 hours
The amount of decrease is 7 hours.

Step 2: Find the percent decrease.

The decrease is 7 hours.
The original amount is 35 hours.

What percent is 7 of 357

difference _ percent
original 100

7 %
35 100
T_n
35 100
76100 = 35n
20=n

Answer: The operating hours decreased by 20%.

Problems that require solving for price plus GST

Price + GST = Total Price (Note: GST is 5%.)

Example 3

Jane bought a pair of pants costing $59.99. At the checkout counter, she is charged the price plus
GST (5%). How much did Jane pay for the pants?

Step 1: Calculate 5% of the cost to find the GST.

x _ 5
59.99 100
100x = 55999
100x _ 299.95
100 100
x = 2.9995
x=3

5% of the cost (the GST) is $3.
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Step 2: Add the GST to the initial price to find the total cost.
$59.99 + $3.00 = $62.99

Answer: Jane paid $62.99 for the pants.

Student practice:

1. The cost of hourly parking went from $9 per day to $12 per day. By what [=]3AE]
percent did the parking fees increase? g
EP‘ [

il
(\ Instructor led

2. Jamal bought an iPhone for $730.00. Find the amount of GST and the total cost of the
iPhone.

Exercise 3.4

1. Jennifer’s wage recently went from $10.00 an hour to $10.50 an hour. By what percent did
her wages increase?

] 0SSO —
d (Fference O/p —0.060 Qe _*
- "/ B 0+SO0 J 0486 /00

Origina] /00 [oX = <O
/O jo

X =5

Sennifer’s woges ncreased by S %,

r
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2. The enrolment in the afternoon bowling league went from 40 bowlers to 50 bowlers for the
spring session. By what percent did the number of bowlers increase?

So ~40 — /O

0 - x 4ox = [000
70 /00 H O “0
X = 38

The number of bowlers increased b4 35 %,

3. A regular toilet uses 20 litres of water per flush. A new low-flow toilet uses only 6 litres per
flush. What is the percent savings of water per flush if the new toilet is used?

20 — 6 = |4
17 X g0x = 400
&0  Joo ‘5‘3 30
X = 70

There /s o 70% soevings in (WotTers

4. Sixteen litres of raw strawberries only produced 13.5 litres of cooked strawberries. By what

percent did the amount of strawberries shrink? ] & — /3-: S - 9 . S.
9.5 X It x = 950
J & /OO

J6x = 850
] & /6

X = 1S. 6% ,
)’)Q o.rmount of Straw berries shrank /§6/o

5. A car dealership gives a special deal if the customer does not have a trade-in and pays cash.
The dealer will only charge $10 650 for a car listed at $12 000. What is the percent savings

in this deal? ] 000 — /O_ (so = | 3 SO
o
__L%_E’_Q,: X__ [ 2000 x = /35 000
JL 000 /00 ox = [35 €°°
Jd000 | 360

f/ QS'A )S 7‘7’18 SOJ/HV\;;‘ 1235
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6. A watch is regularly priced at $90.00. It is on sale for 10% off.

a. How much is the discount?

X e J0Ox = 900
90 ~ (°© /00 /00
X = 9 The disconpt
b. What is the sale price? IQ 4 7.00 &
78 T he sale price /S g?h
‘___/’_,_._
¥

7. Sylvia receives a weekly salary of $280.00 plus a commission of 8% on all the sales she
makes over $2 000.00. Last week, she sold $5 600.00 worth of merchandise. How much

money did she make? SEon ~3000 = 3 600
X - % joox = Q&&00
3¢00 /00 /00 160
< = A §E& C/o)’h)’mSSIOA

Secloory  + Comp.ssion = Totol eornings
;990 + %8 ; ES &% .00
Sy/v/‘(x rmode S €€ Jast week,

8 For each item in the table below, find the GST (5%), then calculate the total cost.

Item Cost GST (5%) Total Cost
x - 5 JH, 9G + ©.78
a. | T-shirt $14.99 | /799  j00
oo = it 7 1S,7Y
v =30,
X = ; 27850+ 139450
b. | New car $27890.00 | 2 7 'gqo /[3‘)“:)% £
/O X, = g0 SO
=%1394.50 3798‘*5'
o | 60" flat-screen TV | $699.00 | 699 7 700 o
o0 g 115 £733,95
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Post-Module Assessment and Answer Key

Post-Module Assessment

Now that you have completed this module, reassess what you can do against this checklist:

5 I can do
In this module, I will learn how to ... . can_t this with - =an
do this do this!
help

1.  Work with ratios and rates

2. Solve proportions

3. Work with percent

4. Change between fractions, decimals, and percents

5. Solve application pfoblems with proportions and

percents
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Answer Key

Exercise 1.1

1. a or 3:1
1
d. £=lor1:4
120 4
2. a 100_8 ;g1
20 1
d w—=§or3:2
12

Exercise 1.2

1. 95¢:1 dozen

3. 18:9=2m:$l

5. 52 cars:1 min

7. 540:10 = 54 words:1 min
9. 80:10=8¢:1g

11. 1000:4=250km:1h

13. 732:10 = 73.2 beats:1 min

15. 45:3=15km/h

Exercise 2.1

1. = 2. #
6. = 7. =
I1. = 12. =

o
o

4 1

15 1

—=—orl:5 C. ==—orl4
20 5 60 4
3—6=z or2:1
18 1
@=202;3 c £=lor1:3
180 3 45 3
—22=lor1:9
180 9

2. 100km:1h

4, 18km:1L

6. 1500 revolutions:1 min

8. 20:5=4tbsp:1 kg

10. $3.60:3 = $1.20:1 light bulb

12. 274:50 = 5.5 clocks:1 home

14, 450:25=18km:1 L

13.

4, # 5. #
9. # 10. =
14. = 15. #
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Exercise 2.2

1. x=5 2. x=6 3. x=6 4. x=10 5. x=3
6. x=12 7. x=49 8. x=7 9. x=20 10. x=5
11. x=1.56 12. x=10.8 13 x=% 14, x=1 15, x=0.020r51—0

Exercise 2.3

1. You could feed 39 people. 2. Joe could run 300 metres.
3. You could expect to pay $3. 4, It will take her 30 minutes.
5. It would take 13 hours. 6. It represents 57 kilometres.
7. You would need 2.21 kilograms of fertilizer. 8. The taxes would be $4000.
9. 14 hours would be spent on English. 10. The tree is 6.2 metres tall.

Exercise 3.1

. a 56% b, 60% c. 4% d. 21% e, 62.5%
£ 85.5% g 170% h. 235% i 123%
2. a 024 b. 033 c. 0.05 d. 0.167 e. 12
£ 2 o 044 h. 125 i 0.875
Exercise 3.2
1. a 70% b, 40% . 25% 4. 50% e. 37.5%
£ 44%%or44.4% g 71.4% h. 150% i 66%%or66.7%
2. a 6 b. 33 c. 3 d. éorll e. 11
25 100 50 5 s 25
1 4 7 1
£ L - h, L i1
10 & 75 8 6
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3. Fraction Decimal Percent
a. % 0.25 25%
b. 1 0.5 50%
c 3 0.75 75%

4

d. é 0.125 12.5%
e % 0.375 37.5%
f. % 0.62 62%

Exercise 3.3

1. 10 2. 40 3. 80% 4. 20 5. $46

6. 1000 7. 20% 8 9 9. 54o0r544 10. 675

11. $5500 12. $120 13. $200 14. $15000

Exercise 3.4

1. Jennmifer’s wages increase by 5%.

2. The number of bowlers increased by 25%.

3. There is a 70% savings of water per flush.

4. The amount of strawberries shrunk by 15.625%.

5. The customer would save 11.25%.

6. a. The discountis $9.

b. The sale price is $81.
7. Sylvia made $568.
8. a. GST=50.75 b. GST=3$1394.50 c. GST=3834.95

Total Cost = $15.74

Total Cost = $29 284.50

Total Cost = $733.95
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