Percent Student Resources

STUDENT RESOURCES

Word or Phrase Definition
Egléit\i/;r:im The fractions % and % are equivalent if they represent the same point on the number
line. This occurs if the results of the division problems a+b and c+d are equal.
Since % =1+2=0.5 and % =2+ 4=0.5, the fractions % and % are
equivalent.
multiplication The multiplication property of 1 statesthat a1 =1 e a=a for all numbers a. In other
property of 1 words, 1 is a multiplicative identity. The multiplication property of 1 is sometimes called
the multiplicative identity property.
4e1=4, 1e25=25, 1 -4
2 8
In the third equation above, since we are multiplying by 1 in the form of % , we
refer to it as the Big 1.
percent A percent is a number expressed in terms of the unit 1% = ﬁ =0.01.
imi 0= P -
Similarly, p% 100 p(0.01).
One way to convert a number to a percent is to multiply the number by 1 in the
form of 100%.
4 =4 x 100% = 400%; 0.6 = 0.6 x 100% = 60%
One way to convert a percent to a number is to express p% as p hundredths. The
fraction may be converted to a decimal by dividing.
15% = > =0.15;40% = 22 =0.40 = 0.4.
100 100
percent of a A percent of a number is the product of the percent and the number. It represents the
number number of parts per 100 parts.
15% of 300 is 11050 « 300 = 45, or (0.15)(300) = 45.
If 45 out of 300 students are boys, then 15 out of every 100 students are boys,
and 15% of the students are boys.
ratio A ratio is a pair of positive numbers in a specific order. The ratio of a to b is denoted
by a:b(read “atob,” or “a for every b”).
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Equivalent Fractions: The Big 1

The number 1 is called the multiplicative identity. Multiplying a fraction by any form of 1 does not change its
value.

The Big 1 is a notation for 1 in the form of a fraction n (n # 0). For example,

The Big 1 can be used to show equivalence of fractions. For example,

2 20 20 2
Z x == or = ==
5 50 50 5

Equivalent Fractions

The diagrams below illustrate that 2% = %. In the second diagram, the pattern is repeated five times. The

fractional part remains the same as the size of the whole changes.

Using the Big 1, this equivalence can be written:

20 100

Visually, multiplying the numerator by 5 represents repeating the shaded parts five times, and multiplying the
denominator by 5 represents repeating the total number of parts in the denominator five times.

With this process, the size of the part does not change.
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Some Fraction-Decimal-Percent Equivalents

l = ﬂ = 0.5 =50%
2 100

1o _g25=25%
4 100

E = E =0.75 =75%
4 100
E:%2125:125‘%)
4 100

Conversion strategy:

Think: 3(25) 275 75%
4\ 25 100

i = ﬂ =0.1=10%
10 100
i = ﬂ =0.3=30%
10 100
i = ﬂ = 0.5 =50%
10 100

Conversion strategy:

Think: i = ﬂ, SO
10 100

0.3=0.30 = 30%

Lo _004=4a%
25 100
16 _ 8% _64=64%
25 100
S _18 _ig-18%
50 100

Conversion strategy:

Think: 25(4) = 100, so

16741 _ 84 _ 540
25(4) " 100

i = £:015:15%
20 100
E = £2065:65%
20 100
E = £2095:95%
20 100

Conversion strategy:

Think: 20 nickels in a dollar
% of a dollar is $0.05

lzi:0.2=20%
5 10

24 _04=40%
5 10
3-8 _06=60%
5 10
4.8 _08=80%
5 10

Conversion strategy:

Think: If | know tenths, | can
easily convert to
hundredths.

1_125 _1o5=105%
8 100
3_375 _375=375%
8 100
5 _625_(625=625%
8 100
T -85 _4g75=875%
8 100

Conversion strategy:

Think: == 2 so
4 100
halfof 1 is 1 =125
4 8 100
=12.5%
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Connecting Multiplication and Division to Percent of a Number

Think

Example

Finding 100% of something is the same as finding all of it.

100% of $80 = $80

100%

$80

Finding 50% of something is the same as finding one-half of

it.

This is the same as multiplying by % or dividing by 2.

50% of $80 = % ($80) = $40

$80 + 2 = $40
| 50% | 50% |

$80

Finding 25% of something is the same as finding one-fourth

of it.

This is the same as multiplying by % or dividing by 4.

25% of $80 = %($80) = $20

$80 + 4 = $20
25% | 25% | 25% | 25%
| | | | |

$80

Finding 10% of something is the same as finding one-tenth

of it.

This is the same as multiplying by % or dividing by 10.

10% of $80 = % ($80) = $8

$80 + 10 = $8

Finding 1% of something is the same as finding one-

hundredth of it.

This is the same as multiplying by ﬁ or dividing by 100.

1% of $80 = —~_ ($80) = $0.80
100

$80 + 100 = $0.80

Finding 20% of something is the same as doubling 10% of

it.

20% of $80 = 2($8) = $16

Finding 5% of something is the same halving 10% of it.

506 of $80 = % ($8) = $4

Finding 15% of something is the same as adding 10% of it

and 5% of it.

15% of $80 = $8 + $4 = $12
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Using Chunking to Find a Percent of a Number

We use the word “chunking” to describe a process of decomposing and composing numbers to make
calculations easier, especially when done mentally. Another way to describe this is “taking numbers apart and
putting them back together.” For example, if adding 17 and 26, we might decompose each number into tens
and ones, adding 10 + 20 = 30, and 7 + 6 = 13, and finalizing the sum by adding 30 + 13 = 43.

Longer method
(applying the distributive property)

Shorter method
(mostly done mentally)

20% of 60 20% of 60

= (10% + 10%) of 60 10% — 6

=10% of 60 + 10% of 60 10% — 6

=12 . .
Note that given a number representing the
whole, we use an arrow to efficiently show the
percent of the number using mental math and
chunking.

15% of 60 15% of 60

= (10% + 5%) of 60 10% — 6

= 10% of 60 + 5% of 60 50 - 3

=6+3 15% - 9

=9

Using Multiplication to Find a Percent of a Number

17
100
number:

Some percent values are hard to find mentally. For example, finding 17% of something is the same as finding
—— =0.17 of it. In this case, it may be easier to find the percent by using the definition of a percent of a

A percent of a number is the product of the percent and the number.

Find 17% of $80.

Strategy 1: Use fractions

So 17% of $80 is $13.60.

Strategy 2: Use decimals
(0.17)  (80) = 13.6 or 13.60
So 17% of $80 is $13.60.

MathLinks: Grade 6 (2"¥ ed.) ©CMAT
Unit 5: Student Packet

36



Percent Student Resources

Using Double Number Lines to Solve Percent Problems

Strategy 1: Solve on the double number line

30% of 80 is what amount?

Create a double number line with percents represented in increments of 10% on the bottom line, and the
whole number represented in equal increments on the top. Since the whole is 80 (in this case), count by 8s for
the equal increments (80 + 10 = 8).

0 8 16 /24\ 32 40 48 56 64 72 /80

Number »

Percent >

0 10 20 \30/ 40 50 60 70 80 90 \100%

\ A
Since 30% corresponds to 24 on the double number line, 30% of 80 is 24.
Strategy 2: Identify equivalent ratios on the double number line and create equivalent fractions.
Create equivalent fractions based on Create equivalent fractions based on
the part-to-whole relationships. the part-to-part relationships.
partnUmber - partpercent partnumber = Wh0|enumber
Wh0|enumber WhOIepercem partpercenl WhOIepercent
_ 30 _ 80
80 100 30 100
This equivalence is based on the dotted arrows This equivalence is based on the circles above.
above.
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