INTRODUCTION TO PERCENTS

Introduction

This lesson infroduces the concept of percent, including the relation of percents

to equivalent fractions and decimal numbers .
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INTRODUCTION TO PERCENTS

Understanding Percents

The word percent means per 100. The syrbol used to indicate percent is % |
For example, 35% means 35 per 100,

Every percent can be written as a fraction. For example:

3504 = 32
100

Write a Percent as a Decimal

Fercents canalso be written as decimal numbers. To write a percent as a
decimal wou can first write the percent a5 a fraction, and then convert the

fraction to a decimal. Recall that to conwert from a fraction to a decimal we
divide the numerator (the dividend) by the denominator (the divisor).

59, — 35+100=10.35
100

You also learned earlier that when dividing by a multiple of ten we can maove the
decimal point of the dividend to the |eft as many places as there are zeros in the
divisor. In the case of percents, the divisoris always 100, so the cornversion is 8
simple case of dropping the % symbol and moving the decimal point two places
to the left (recall that in a whole number the decimal point is to the right of the
ones digit).

For example:

12% — 12—+ 0.12 There are two zeros in 100, 50 we move the
12% =012 decimal point two places to the left.

2ofsS
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INTRODUCTION TO PERCENTS

Study the examples below.

EXAMPLE A
Write 23% as a decimal.

Drop the percent symbol and move the decimal point two

23% — 23— 023 places to the left.

EXAMPLE B
Write 4.9% as a decimal.

Drop the percent symbol and moaove the decimal point twao
48% =49 0049 places to the left. Llse zeros ag placehalders when
neaded.

EXAMPLE C
Werite 0.78% as a decimal.

Drop the percent symbal and move the decimal paint
0.78% — 0.78 —= 0.0078 two places to the left. Again, use zeros as
placeholders when needed.
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INTRODUCTION TO PERCENTS

Write a Decimal as a Percent

To write a decimal as a percent, simply reverse the procedure for writing
percents as decimals. Move the decirmal point in the decimal number tvo places
to the right and add the % symbol.

EXAMPLE D
Wytrite 0.67 a5 a percent.

Move the decimal point two places to the right and
U.67 — 67— B7% 44 the % syrmbal.

EXAMPLE E
Wit 1.24 as a percent.

have the decimal point twoa places to the right
el e LR and add the % symbol,

EXAMPLE F
YWyrite 0.058 as a percent.
Move the decimal point two places to the
(008~ B8y BB% right and add the % symbal
4 u:ufS_
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| INTRODUCTION TO PERCENTS

Question: Write 1.3% as a decimal.

Question: \Write 124% as a decimal.

Question: Write 00099 as a percent.
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Write the percent as a fraction.

109%

Write each percent as a decimal.
0.39%

Write the decimal as a percent.

0.133
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THE PERCENT FORMULA

Introduction

In order to solve a percent problem, the profblem must first be written as an
egjuation. Usually percent proklems are made up of three parts percent, base,
and amount. Of these three parts, usually two are known and the other is
unknown. To solve a percent problem means to solve for the part thatis
LINknoT .

1 af 10
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THE PERCENT FORMULA

Percent Formula
Percent « Base = Amount
or
/Amount = Percent = Base |

To find the unknown, first translate each part of the problern into an equation. In
any percent problem, you have to recognize which part is unknown and replace
it with @ wariable, suchas x . Then change the percent to a decimal, change "of*

to multiplication, change "is" to an equal sign and salve for the unknown, x .

'Hint: The word of represents multiplication,
‘and the word is represents equals.

Remember--change the percent to a decimal for the calculations.

18% of 50 is what number?

Lo 0l U

Percent = Base = Amount
18% of &80 = x
018 « 80 = x

Sowe have 0181501 =9 Thatis, 18% of 80105 9.
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THE PERCENT FORMULA

Solving for the Amount

Fecall that Amount = Percent» Base. Study the following examples of finding
what value (the "armount" is a certain percent of a given value (the "base").

EXAMPLE A
What is 35% of 607
What number is 35% of 607 s o ; 'h
eplace "What number” with x.
U L4l Change "is" to equals.
= _ Change the percent to a decimal.
A s« B0 Change "of" to multiplication.
b0l Tofind x, multiply 0.35 by B0
Thatis, 32% of 60 is 21.
EXAMPLE B
What is 85% of 3007
: 4 5
Lot e Replace "What is" with x.
Gdl s -l Change "ig" to equals,
_ Change the percent to a decimal.
x = 085 - 300 Change "of" to multiplication.
¥ =255 Tofind x, multiply 0.85 by 300.
That is, 32% of 300 is 233.
3 D'FH
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| THE PERCENT FORMULA

Extended Example 1a
What is 5% of 507
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THE PERCENT FORMULA

Selving for the Base

In Examples & and B above, we found the walue {the "amaount) that was a
certain percent of a given value (the "base"). Sometimes you are given an
amount and are told what percent that amountis of an unknown value that wou
are askedto find (the "hase"). See the examples below,

EXAMPLE C
13 is 6%—% of what number?

13 is 6%% of what number?

Change "is" to equals.

4k ol o) I Change the percent to a decimal.
Change "of" to multiplication,
5= D065~ x Replace "what number" with x.
155 Db Recall that in order to solve for x, you need
13 0.065x to divide bath sides of the equation by 0.085.
0065  0.065

Use a calculator to find that 13 divided by
200 =x 0.065 is equal to 200,

That is, 6%—% af 200 is 13,
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| THE PERCENT FORMULA

EXAMPLE D
12% of what numberis 0.6 ?

12% of what numberis 0.6 7 i : W
ange the percent to a decimal.
J 1 ) Ul Change "of" to multiplication.
012 . " = O Heplacel:'_wlllwat number” with x.
Change "is" to equals,

0, 12x=105
0.12x 06 H.e!::all that |n.|:|rdert|:| salve fl:n_r %, you need to
i, divide both sides of the equation by 0.12.

012 012 e
Llse a calculatar to find that 0.6 divided by 0.12
x=3 is equal to &

Thatis, 12% of S5 06.
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| THE PERCENT FORMULA

Extended Example 2a
72 is 25% of what number?
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THE PERCENT FORMULA

Solving for the Percent

WhEen you are solving for the percent value in a problem, there is an additional

step to creating the equation. When sokving for an unknown percent, the

urknown rmust be changed into a percent value. To accomplish this, recall that

all percents can be written as fractions with & denorminator of 100, Think of the
F

unknown percent, g, as Tk which can be written as the decimal 0,01z .

EXAMPLE E
Wyhat percent of 12 is 97

What percent of 12 is 97 Replace "What percent” with the decimal
E T : 3
Il Il |} | | expression for TR which is equal to 0.01x .

0.01x - 12 = 5 Change "of" to multiplication; change "is" to

010x =0 equals,
012 % Solve for x: divide both sides by 012,
012 0.12

=775

The answer is a percent, so be sure to include
Thatis, 78% of 1215 9. a percent symboll

g of 10
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| THE PERCENT FORMULA

EXAMPLE F
78 is what percent of 657

7% iswhat percent of £57 Change "is" to equals. Replace "‘;‘u‘hat percent”
(Tl I Ul with the decimal expression fnrm Cwehich is

— 00lx 65 egual to 0.01x . Change "of" to multiplication.

Ja = 0.65x

78 _0.65x Divide hath sides by 0.65.
065 065

=%

The answer is a percent, 50 be sure to include
Thatis, 78 is 120% ofBS. 5 percent symhnl_
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| THE PERCENT FORMULA

Extended Example 3a
What percent of 180 is 727
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Solve for the unknown.

1.9 i1s 40% of what number?

Solve for the unknown.

What percent of 342 is 10.9447

Solve for the unknown.

What percent of 30 is 0.1987
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Solve for the unknown.

7.32is 31}%% of what number?

Solve for the unknown.

What percent of 44 is 1217
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PERCENT INCREASE AND DECREASE

Introduction

FPercents are commonly used to represent how much something has increased
or decreased. Percent increase is used to show how much something has
increased from jts original amount. Percent decrease is used to show how
rmuch something has decreased from its original amount. YWe'll focus onthese

concepts in this lesson.

1af7
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PERCENT INCREASE AND DECREASE

Percent Increase

Percent increase is Used to show how much something has increased from jis
ariginal armount.

| Percent Increase Formula

IPercent « Original Amount = Amount of Increase

Percent increase can be found using the formula above along with the steps
outlined in Section 2 of this chapter for solving far the percent. The amourt of
increase can be found by subtracting the smaller value from the larger value.

EXAMPLE A
Maria's tuition increased from $540 per credit hour to $567 per credit hour over
the last year. What is the percent increase in tuition per credit hour?

t567 — §£540 = §27 First, find the amount of increase by finding the difference in
the twa tuition rates.

Percent - 540 = 27 Pyt the original amount and the amount of increase into the
percent increase formula.

001540 =27 Recall that when solving for a percent, replace the unknown
5= 27 percent with a decimal representation: % =001x.

Mx = E Solve for x: divide both sides by 5.4

54 54
X=)
x=5—5% The answeris a percent so be sure to include a percent symbal.
Tuition increased by 5% per credit hour over the last year.

2ot 7
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PERCENT INCREASE AND DECREASE

EXAMPLE B
A company originally employed 19 people. Two years later there were 75
employees. What is the percent increase in the number of employees?

Ta—15= 40 First, find the amount of increase by finding the difference in
the nurmber of employees.

Percent - 15 = &0 FPut the original amount and the amount of increase into the
percent increase formula.

G01E:15= 60 Replace the unknown percent with a decimal representation.

0.15x =60

OA%x 60

——  Diwvide both sides by 0,15,

01y 015

x =400
x =400 — 400% The answer is a percent so include a percent symbaol,

The number of employees increased by 400% over the last two vears.
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. PERCENT INCREASE AND DECREASE

Extended Example 1a

A small town had a population of 1,340 in 1953, By 2005 the population was up
to 1,808, Find the percent increase in population from 1999 to 2005
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PERCENT INCREASE AND DECREASE

Percent Decrease

Percent decrease is Used to show how rmuch something has decreased from s
ariginal arnount.

| Percent Decrease Formula
|Percent = Original Ameount = Amount of Decrease

FPercent decrease can be found using the above formula along with the steps
outlined in Section 2 of this chapter for solving for the percent. The armount of
decrease can be found by subtracting the smaller walug from the larger walue.

EXAMPLE C

After faur months of training, karl's weight dropped from 180 pounds to 166 .5
pounds. What is the percent decrease of Karl's weight?

180 -166.5=13.5 First, find the amount of decrease by finding the
difference in the two weights.

Percent - 1580 = 12 5 Futthe original amount and the amaount of decrease
into the percent decrease formula.

001x.120 =125 Replace the unknown percent with a decimal
' T representation.
1 8x=135
JEx 135 Divide both sides by 1.8,
,146{ 1.8
Hi= 0D

x=7.5=75% Theansweris apercent so include a percent symbal.

Karl's weight decreased by 7.5%.

Saof7
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PERCENT INCREASE AND DECREASE

EXAMPLE D
Toky's ice cream shop averages 200 customers a day in June and 50

customers a day in September. What is the percent decrease of average
number of customers from June to September?

200 -450=130 First, find the amount of decrease by finding the
difference in the average number of customers.

Percent - 200 = 150 Put the original amount and the amount of decreasze
into the percent decrease formula.

0071x. 200 =150 Replace the unknown percent with a decimal
representation.
2x =130
Zx_ 150 Divide both sides by 2.
7 S
K= D

x=75—=75% The answeris a percent so include a percent symbal.

The average nurnber of customers decreased by 75%.

&aof 7
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. PERCENT INCREASE AND DECREASE

Extended Example 2a
The high temperature on Wednesday was 75" F. On Thursday, the high
ternperature was only 45°F. Find the percent decrease inthe temperature.

Chapter 8- Section 3- page 7



In training for Saturday’s race Eric ran 5 miles on Monday, 8 miles on Tuesday,
12 miles on Wednesday, 9 miles on Thursday, and 5 miles on Friday. What is
the percent increase in miles Eric ran from Monday to Wednesday?

In training for Saturday’s race Eric ran 5 miles on Monday, 8 miles on Tuesday,
12 miles on Wednesday, 9 miles on Thursday, and 5 miles on Friday. What is
the percent decrease in miles Eric ran from Wednesday to Thursday?

Solve for the percent increase orthe percent decrease.
From Lena’s old house to her work was 75 miles. Her new house is 24 miles
from her work. What is the percent decrease in the distance to Lena’s work?
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Solve for the percent increase or the percent decrease.

Rayonda bought a new car for $22,500. Two years later she traded the car in

and received $12,600. What was the percent decrease in the value of
Rayonda’s car?

Solve for the percent increase or the percent decrease.

Company ABC made a profit of $303,000 last year and $300,000 the previous
year. What was the percent increase in the company’s profit?
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SALES TAX AND DISCOUNTS

Introduction

This lesson looks at two of the most common uses of percents in daily life—
sales tax and discounts.

1afz
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SALES TAX AND DISCOUNTS

Sales Tax

Mary states in America collect sales tax, which is applied to certain items you
purchase. Most advertised prices do not include sales tax, so you must calculate
it wyourself to determine the total cost you will pay for an itern. A modified form of
the percent formula can be used for sales tax problems.

| Sales Tax Formula

Tax Rate  Original Cost= Sales Tax

Tax rate is the percentage oftaxes a state charges for certain iterns. Original
cost is the original price of an item. Sales tax is the additional amount you must
pay based on the tax rate. Thus, the total cost of an itern can be found by
adding the original cost to the amount paid in sales tax.

| Total Cost
Total Cost = Original Cost + Sales Tax

EXAMPLE A
If the tax rate in your state is 4% and you buy a book for $30.00, how much is
the sales tax and what is the total cost?

Substitute the appropriate values into the sales

4% - £30.00 = Sales TaX -, formula.
0.04.20=12 Don't forget to change the percent into a decimal.

Sales taxis £1.20.

The sales tax can be used to find the total
Total cost =F30.00+ 51 20 cost. Substitute the appropriate values into
—£31.20 the total cost eguation.

The total cost of the book is $31.20.
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SALES TAX AND DISCOUNTS

EXAMPLE B

A CD costs $12.99 The tax rate is 6.9%. How much is the sales tax and what is
the total cost?

substitute the appropriate values into the
6.5% . 512.99 = sales Tax formula. Don't forget to change the percent into
a decimal.

0.065.12.9% = 0.84435 “When working with money, always round to the
Sales taxis §0.34 nearest cent (two decimal places).

Total cost =512 99 + $0 84 The sales tax can be used to find the total cost.

Substitute the appropriate values into the total
=H12 83 cost equation.

The total cost ofthe CO s $13.83.

Zaofs
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SALES TAX AND DISCOUNTS

Some guestions may call for you to sokve for the tax rate. To find the tax rate,

use the sales tax formula and procedure from Section 2 on"Sokving for the
Percent.”

EXAMPLE C

The ariginal cost of a model aimplane is$120.00. If the amount of sales tax is
$9.60, what is the tax rate?

. substitute the appropriate values into the sales
Tax Rate $120.00=55.60 [

L Replace the unknown percent with a decimal
0.01x 120 = 3.60 representation. Solve for x.

1.2%:=5%
Sx 96
% = 12 Divide both sides of the equation by 1.2,
r==a

x=58—=28% The answeris a percent so be sure to include a percent symbol.

4 aof 2

Chapter 8- Section 4- page 4



| SALES TAX AND DISCOUNTS

Extended Example 1a

A COMpUter game costs $35.95. If the tax rate is 5%, what is the total cost of the
computer game?
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SALES TAX AND DISCOUNTS

Discounts

When iterms in a stare are on sale, the diseount price is commonly found using
a discount rate Discountrates are represented by percentages. Tofind a
discount and discourt price wou can use a form of the percent formula.

| Discount Formula

IDiscount Rate » Original Price = Discount

The Discount Rate is the percentage off the original cost, Original Price is the
original cost of the item, and Diseount is the amount that will be taken off of the
original price. The new price of the item is the Sale Price.

| Sale Price
Sale Price = Original Price — Discount

& aof s
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SALES TAX AND DISCOUNTS

EXAMPLE D

A shoe store is having a 25% off sale on all sneakers, You find a pair of

sneakers you like that ariginally cost $59.99 . What is the sale price of the
Sneakers?

25% . $59 99 = Discount Substitute the appropriate values into the
digcount formula.

0.25.59.99 =14 9975 Don't forget to change the percent into a decimal,
The discauntis $15.00 . Round to the nearest cent.

Sale Price = $59 99 — $15.00 The discount can be used to find the sale
price. Substitute the appropriate values into
= $44 .59 the sale price equation.

The sale price ofthe sneakers is $44.99,

EXAMPLE E

A pet store is advertising 60% off all glass aquariums. If an aguarium originally
costs $13000, what is the sale price?

60% . $130 = Discount Substitute the appropriate values into the discount
formula.

0.60-130="7% Don't forget to change the percent into a decimal.
The discount is $78.00 .

Sale Price = 512000 - £72.00 The discount can be used to find the
sale price. Substitute the appropriate
=§52.00 values into the sale price equation.

The sale price of the aguariurm is $52.00.

Fofs
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| SALES TAX AND DISCOUNTS

Extended Example 2a

If digital cameras are on sale for 15% off, what would the sale price be for a
digital camera that regularly costs $345 507
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Find a) the sales tax and b) the total cost. Round answers to the nearest cent.
A cellular phone costs $295.00 and the tax rate is 6.25%.

Find the tax rate.
An alarm clock costs $24.00 and the sales tax is $1.74.

Find the tax rate.
A DVD costs $20.00 and the sales tax is $1.06.
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Find a) the discount and b) the sale price. Round answers to the nearest cent.
The original cost of a tire is $186.82. It is on sale for 10% off.

Find a) the discount and b) the sale price. Round answers to the nearest cent.
A couch originally costs $499.99. It is on sale for 70% off.
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SIMPLE INTEREST

Introduction

Interestis a fee charged for borowing money. YWhen interest is calculated
based onky on the original amount borrowed , it is called simple interest. In this
lesson, wou will learn how to solve problems invalving simple interest.
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SIMPLE INTEREST

In the simple interest formula below, the original amount borrowed is the
principal amount (or just principal). The interest rate is the rate used to
calculate the interest and is usually given as a percent. Unless otherwise stated,
the given interest rate is a yearly rate. Time is the armount of time in years.

| Simple Interest Formula

|5imp|e Interest = Principal » Rate » Time
| or
| I=Papet

The total amount of 2 loan can be calculated by adding the principal and
the interest.

| Total Amount
Total Amount = Principal + Interest

zaof s
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SIMPLE INTEREST

EXAMPLE A

Anja borrows $3,000.00 from her Bank to build 3 new deck for her house. The

loan has an interest rate of 5.2% for 3 years. What is the simple interest on
Anja's loan?

f=pre Substitute the appropriate values into the simple
I=83000.52% . 3years interest formula.

= §3,000.0.052 3years Change the percent into a decimal.

=468 Simplify.

The simple interest is $468 00
what is the total amount Anja owes on the loan?

Total = $3, 0004+ 5468 00 The simple interest can be used to find the total

amount. Substitute the appropriate values into the
= 5346800 total amount equation.

The total amount of Anja's loan is $3,468 .00

Zaofs
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SIMPLE INTEREST

EXAMPLE B

Linus borrows $300 .00 to help pay for books this sermester. The interest rate is
8.9% for 1 year. What is the simple interest on Linus' loan?

f=pre Substitute the appropriate values into the simple
[ =$3900.8.9% lyear interest farmula.
= $300.0.089. 1year Change the percent into a decimal,

= &0.1 Simplify.
The simple interest is $30.10 .
what is the total amount Linus owes on the loan?

Total = §200+ §20.10 The simple interest can be used to find the total
amount. Substitute the appropriate values into the
= §580.10 total amount equation.

The total amount of Linus' loan is $980.10.

4 aof 2
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| SIMPLE INTEREST

Extended Example 1a

What is the total amount owed on a loan of $20,000.00, borowed for 7 years at
7.28% simple interest?
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SIMPLE INTEREST

Monthly Payments

Borrowed maoney is often repaid on a manthly basis. These monthly payments
are usually of equal amounts. To calculate the maonthly payment on a loan, the
following formula is used.

| Monthly Payment

|Month|y Payment = Total Amount - Total Number of Payments

The tetal number of payments Ccan be calculated by multiphying the number of
Wyears to pay off a loan by 12 months in ayear, For example, if you want to pay a
loan off in & years then that would be 5 12 = 60 months.

EXAMPLE C

Find the monthly payments ona $9000.00 loan for 3 years if the amount of
interest is $585.00.

Total = £2, 000+ 585 First find the total amount of the loan.
=58 585

Total Payments = 3. 12= 26 Then, find the total number of payments.

Manthly Payment = 9.5HO = 36 Mow, substitute the appropriate values into the
= 2’55 55  monthly payment equation.

The payments are $266.25 per month.

& aof s
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SIMPLE INTEREST

EXAMPLE D

Find the monthly payments on a $50,000.00 loan for 10 years at 3% simple
interest.

S =50000.-003.10 First find the total amount of the loan. To

find this you will first need to find the
= 15,000 arnount of interest on the loan.
Tatal = $50,000+ £15,000
= k65,000

Total Payments = 10-12 =120  Then, find the total number of payments.

Monthly Payment = 65,000 + 120 Mow, substitute the appropriate values into
i the manthly payment equatian.
=341.6 — 541 66

F541.67 Round to nearest cent.

The payments are $541.67 per month.
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| SIMPLE INTEREST

Extended Example 2a

Find the monthly payments on a $8,500.00 loan for & years if the amount of
interest is $161.50.
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Find the simple interest. Round answers to the nearest cent.
Principal = $500,000

Rate = 5.5%

Time = 30 years

Find the total amount. Round answer to the nearest cent.
Principal = $1,000

Rate = 8%

Time = 3 years

Find the monthly payment. Round answer to the nearest cent.
Principal = $50,000

Interest = $16,500

Time = 11 years
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Find a) the simple interest, b) the total amount, and c) the monthly payment.
Round answers to the nearest cent.

A $25,900 loan is borrowed at 8.25% simple interest for 4 years.

Find a) the simple interest, b) the total amount, and ¢) the monthly payment.
Round answers to the nearest cent.
A $76,600 loan is borrowed at 5.75% simple interest for 10 years.
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