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Percents—conversions and applications
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CCM6 Plus 7 Plus Unit 8 Vocabulary: Percents & Percent Applications
balance

the principal plus the interest

cent

a cent is equivalent to 1/100 of a dollar in US circulation

discount

the amount of decrease in price

interest (i)

an amount that is collected or paid for the use of money

markup

the amount of increase in price

percent

ratio that compares a number to 100

percent
decrease

when the amount decreases

percent error

percentage value that tells how close or how far off a measured (experimental)
value is from the predicted (accepted) value

percent
increase

when the amount increases

percent of
change

an amount, stated as a percent, that a number increases or decreases

principal (p)

the amount of money deposited, borrowed, or invested

rate (r)

rate of interest per year (as a decimal); interest rates are typically expressed as
percents, so they must be written as decimals to be used in the formula i = prt

ratio

a comparison of two quantities using division

simple interest the formula to calculate simple interest is i = prt, where i is the interest, p is the
principal, r is the interest rate per year, and t is the time in years
time (t)

time, in years, that the money earns interest

sales tax

a percentage added to any purchase; money goes to government

tip

a percentage added to a bill to reward a server for good service, like in a restaurant
or to a hair dresser

discount

a percent of the price subtracted off the asking price

commission

a percentage given to an employee to encourage sales, like for realtors or
salespersons
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Percents Overview
A percent is simply a ratio of a number out of ____________.
So 82% means:
What would 82% equal as a fraction and a decimal?
Try this with other percents…fill out the chart below to find the missing forms of numbers that are equivalent.
EACH ROW IS EQUIVALENT!
PERCENT

FRACTION (simplified)

DECIMAL

15%

4
5

1.04

8%

1
8

1

0.4

3
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Using Ratios and Rates with Percents

Percent Modeling-Finding the Whole Given a Part
Problem:
There are 14 candies in a bag that is 20% full. How many candies are in a full bag?
Step 1: Identify the information
Whole: unknown (How many candies in a full bag?)
Part: 14 candies
Percent: 20%

Step 2: Create a diagram
0%

20%

100%

0%

20%

40%

60%

80%

100%

?

?

14
candies

14
candies

14

14

14

14

Answer:
If there are 14 candies in 20%, then I can fill in that amount in the other 20% sections of the bar. Then I
can add all the quantities: 14 + 14 + 14 + 14 + 14 = 70

Practice—Draw a Tape Diagram or a Double Number Line to solve:
1. 25% of what number is 10?

4.

10% of what number is 16?

2. 40 is 40% of what number?

5.

530 is 50% of what number?

3. 9 is 30% of what number?

6.

25% of what number is 54?

8
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Solve Percentage Problems with Proportions and Equations
THE PROPORTION

:

𝑝𝑎𝑟𝑡
𝑤ℎ𝑜𝑙𝑒

=

%
100

THE EQUATION: convert “is” to =, convert “of” to •, convert a percent to a decimal.

9
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Challenge Problems
1) There were 24 boys and 20 girls in a chess club last year. This year the number of boys
increased by 25% but the number of girls decreased by 10%. Was there an increase or decrease
in overall membership Find the overall percent of change in the membership of the club.

2) Peter Brady and Patricia Bentley are very competitive. They both are saving money in their
Piggy Banks. Peter has $90 and Patricia has $120. Patricia’s mom gives her a bonus of 20% of
what she already has and Patricia adds it to her Piggy Bank. Peter’s dad tells Peter that he will
give Peter a bonus so that Peter will have the same total as Patricia. What percent of Peter’s
money must the bonus from his dad be?

3) In the situation above, Patricia starts with $30 more than Peter. Her mom gives her a 20%
bonus and Peter’s dad gives him a 44% bonus. If they now have the same amount, how much
did they start with?

10
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Percent Problems Application Notes
There are two
methods to solve
percent problems.
There are three types
of percent problems.
Sometimes the
problem is a multistep which means we
may have to work
more than one
problem to complete
it.
New vocabulary:

Tips to solving
Percent Application
Problems:
Example 1: Percent
Problem about prices

Example 2:

Example 3:

1) proportions
2) equations
1) missing percent
2) missing part
3) missing whole
Examples: Finding sale price
Finding the total cost

Discount: the amount saved
Tax: a fee on purchased items
Tip: extra payment to service provider (also called gratuity)
Commission: a percentage of money that a sales person receives after
making a sale (also applies to agents)
Mark Up: the amount an item is increased for sale to make a profit
Mark Down: same as discount
1) recognize the important information
2) make a plan (proportion or equation)
3) identify what the question is asking
4) solve
5) make sure you answer the question and the answer make sense
A car dealer makes a 12% commission on each car he sells. How
much commission does he make if he sells a car for $42,000?
1)Important info: 12% commission on $42,000
2) equation (could also use proportion)
3) How much will he make?
4) .12∙42000 = $5040
5) He makes $5040 commission
There are 6 red scooters (40% of the scooters are red) in a store. How
many scooters are there total in the store?
1) Important info: 6 red is 40% of total
2) proportion (could also use equation)
3) How many total scooters?
40
6
4)
= , x = 15
100
𝑥
5) There are 15 scooters total
An ad shows a DVD player on sale for 25% off the original price. If its
original price was $242, what is the sale price?
1) Important info: 25% off of 242
2) equation
3) What is the sale price?
4) .25 ∙ 242= 60.5, $60.50
5) $60.50 is not the sale price, it is the amount saved. We must
subtract $60.50 from the original price to find the sale price of
$181.50.
Another option is to use 75% instead of 25% in our equation. Since
the discount amount is 25%, we are paying 75% of the original price.
Using 75% allows students to skip the last step of subtraction. The
equation is .75 ∙242 = $181.50.
11
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Percent Applications with Tips/Discounts/Taxes
COMMON APPLICATIONS WITH PERCENTS…USE a CALCULATOR!
Big Idea
What is it?
Problem
TAX $ is
You go to the store and
a)
_______________ to
buy a pair of jeans that cost
$32.59. Sales tax in
the final price.
Raleigh, NC is 6.75%.
TAX
a) How much extra will
you pay in tax?

TIP $ is
______________ to
TIP
the final bill.

b) What is your final price
to pay?
You go out to Buffalo
Brothers for dinner with a
few friends. Your bill
(including tax) is $28.73.
You want to leave a 20%
tip.

b)

a)

b)
a) What is your tip $?

DISCOUNT

mixed

DISCOUNT means there
is a _________ so you
___________
the $ from the price.

In reality, sometimes there
are DISCOUNTS and you
still have to pay TAX—
this stuff combines in real
life!

b) What is your total cost?
Hooray! American Eagle
a)
is having a sale on jeans!
All pairs are 25% off! If
jeans regularly cost $39.95,
what will you pay for a
pair of jeans?
b)
a) How much $ is taken
off due to the discount?
b) What will you pay?
Bath and Body works is
having a 35% off sale on
Tervis cups. Normally
they cost $18.95.
a) What is the discount?

a)

b)

b) What is the sale price?
c)
c) If sales tax is 6.75%,
what will you pay in taxes?
d)
d) What is your final cost?
12
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Mark Up and Discount Homework
Find each Mark Up and Selling Price. Round to nearest 100th when necessary.
1. Cost: $1.50
2. Cost: $38
3. Cost: $111.00
% of mark up: 70%
% of mark up: 58%
% of mark up: 50%

4. Cost: $18.00
% of mark up: 35%

5. A beach store pays $11.40 for each beach umbrella. The store’s percent of mark up is 75%. What is the
mark up?

6. A clothing store pays $56 for a jacket. The store’s percent of mark up is 75%. What is the mark up?

Find each Discount and Sale Price. Round to nearest 100th when necessary.
7. Regular price: $100
% of discount: 27%

8. Regular price: $24.50
% of discount: 20%

9. Regular price: $700
% of discount: 30%

10. Regular price: $8.49
% of discount: 5%

11. An $11 shirt is on sale for 10%. What is the discount?

12. A video store’s regular price of a video is $25.95, and it’s on sale for 20% off. What is the discount?

13
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Simple Interest
Interest Formula
I = Prt
I = Interest
P = Principal – Starting Amount
r = rate – Percentage converted into a decimal
t = time – amount in years

Meghan put $240 in a savings account at
5% interest per year. How much money
will Meghan have at the end of one year?

Ellis needed a loan to purchase a car. He went to the bank and asked for $10,000. The bank gave Ellis
the money at a rate of 6.5% simple interest for 4 years. How much interest will Ellis have to pay the
bank?

Remember…”I is perty!”
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Percent of Change Application
Review: ways to find
percent change
Review: percent
problems

1)
2)
1)
2)
3)

set up proportion
divide then convert to percentage
missing the part
missing the whole
missing the percent

*Most of the questions will relate to percent problems also*

Example 1

What is the total cost of an item that is marked $20.00 if
the sales tax is 8%?
Tax means increase. To solve this problem, we first need to find what 8% of
$20 is. We can use either method to solve.
x = 1.6, which means $1.60.
The total cost is $20 + tax ($1.60) = $21.60.

Example 2

A sweater is 30% off and the sale price is $49. How
much is the original price of the sweater?
For this problem, we need to find the original price which is missing the
whole. Again, there are different ways to solve, but I would use a
proportion. Since the sale price is how much we actually paid, then $49 =
70% of the original. 30% off means we are taking 30% away and still paying
70
49
70%.
= , and x = $70. Does it make sense that our original price
100
𝑥
would be more than $49? Why?

Example 3

The price of a gallon of gasoline increased from $2.50
a gallon to $2.75 a gallon. What was the percent of
increase?
This is an example of missing the percent. No matter what method, we
still have to find how much the amount changed from $2.50 to $2.75.
The amount of change is $.25.
After solving a proportion or fraction, make sure the answer is in
.25
𝑥
percent form.
=
→ x = 10% increase.
2.50

100

DO THE DOO…Difference Over Original! Then convert answer to a percent! (or make a proportion)
The average size of Mrs. Townsend’s math classes has increased from 26 to 30 over the past 15 years.
What is the percent of change?
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Do the DOA….Difference Over ACTUAL (or accepted).

20
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What is Percent
Error?
Why is percent
error important?
How to calculate
percent error?
Proportion

Percent Error Notes
Percent error is the difference between a predicted
(estimated) value and the actual value as a percentage.
Percent error is important because it tells us how right or
wrong our prediction or estimate is.
There are 2 ways to calculator percent error.
1. Proportion
2. Decimal to Percent
To calculate the percent error by using a proportion,
consider this example:
A student made a mistake when measuring the volume of a
big container. He found the volume to be 65 liters. However,
the real value for the volume is 50 liters. What is the percent
error?
Set up a proportion to find a percent by starting with x over
100
x

amount of error (subtraction)

-------- = ----------100

actual value

To find the amount of error, we need to subtract the
measured amount with the actual so 65 – 50 = 15. 15 is the
numerator and 50 (the real value) is the denominator for the
proportion.
Decimal

Solve the proportion to find the percent error is 30%.
To calculate the percent error by decimal, first set up a
fraction. Consider this example:
A man measured his height and found 6 feet. However, after
he carefully measured his height a second time, he found his
real height to be 5 feet. What is the percent error the man
made the first time he measured his height?
amount of error

1

_______________________ = ___
accepted (or real/actual) value

5

1/5 as a decimal is .20 and then convert to a percent is
20%.
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You try:

I thought 70 people would turn up to the concert, but in fact
80 did! What was my percent error?

The report said the parking lot held 240 cars, but we
counted only 200 parking spaces. Find the percent error in
the report.

What is the percent error of a length measurement of 0.229
cm if the correct value is 0.225 cm?

I expected to walk 80 km in a day. In fact I walked only 75
km. What was the percentage error?

22
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PRACTICE

1. Ariel weighed an object on her balance and recorded a mass of 24.3 grams. The label on
the object said that it should weigh 24.5 grams. What is the percent error to the nearest
hundredth of a percent?

2. Chase worked in a lab helping pack material that was labeled to weigh 15 ounces. When
one of his boxes was pulled and weighed it was 14.5 ounces. What was the percent error to
the nearest tenth?

3. The density of water at 4oC is known to be 1.00 g/mL. Kayla experimentally found the
density of water to be 1.075 g/mL. What is her percent error?

4. The Handbook of Chemistry and Physics lists the density of a certain liquid to be 0.7988
g/mL. Taylor experimentally finds this liquid to have a density of 0.7925 g/mL. The teacher
allows up to +/- 0.500% error to make an “A” on the lab. Did Fred make an “A”? Prove your
answer.

5. An object has a mass of 35.0 grams. On Anthony’s balance, it weighs
34.85 grams. What is the percent error of his balance?
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Problem Solving
1. Hal’s Sporting Goods had a 1-day
sale. The original price of a mountain
bike was $325. On sale, it was
$276.25. What is the percent
reduction for this sale?

2. The toy store buys stuffed animals
from the manufacturer for $2.40 each.
The store then sells them at 96%
increase in price. What is the retail
price of each animal?

3. A watch that normally sells for
$120, is on sale for $90. What is the
percent discount for this sale?

4. Generally parties of 8 or more at a
restaurant must pay an 18% gratuity
for their meal service. After a
celebration dinner at Chili’s, the bill is
$115.95 for 10 people. How much will
they be charge gratuity?

5. Last year, Jason, a car salesman,
made 23% commission on each car he
sold. During the month of December,
he sold a car for $32,000, one for
$45,000, and a third one for $19,500.
How much was Jason’s commission
for the month of December?

6. Jessica decides she is going to
make bracelets and then sell them. It
cost her $5 to buy the material to
make the bracelets. She wants to
mark the bracelet up 75% to sell it.
How much will Jessica sell the
bracelets for?

7. After deciding to buy the blue
sweater, you realize it is 30% off. If
the original price was $45, how much
is the sale price?

8. A hat and pair of socks cost $12
and the total at the cashier was
$12.84. What percent sales tax was
charged?

9. A store pays $10 whole sale for a
cap. The store sells the cap for $25.
What is the percent mark-up for the
cap?

10. The sale price of a pair of shoes is
$72. If the shoes were on sale for 20%
off, what was the original price?

25
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Be the Best Buyer!
Look at the stores. Decide which store has the best deal for what you want to buy.
Store A

Store B

Sales tax rate of 7%

Sales tax rate of 8%

Everything in the store is 15% off

Everything in the store is 20% off

Skateboard…$97
Helmet…$26
Extra Wheels…$28
Knee pads…$9

Skateboard…$99
Helmet…$25
Extra Wheels…$29
Knee pads…$10

Football…$30
Cleats…$59
Helmet…$120
Mouth piece…$12

Football…$35
Cleats…$64
Helmet…$119
Mouth piece…$10

Hockey stick…$185
Ice skates…$55
Hockey puck…$3
Hockey gloves…$35

Hockey stick…$187
Ice skates…$52
Hockey puck…$5
Hockey gloves…$31

Task: Pick a group of items to purchase. You must purchase all the items in that
group, although it does not matter what group you pick. The discount and tax
apply to each group of items. Determine which store has the better deal for the
group of items you decide to purchase.
Remember to take the discount first and then calculate the sales tax. Record your
findings below.

26
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Roll the Savings
For this activity, you will need a pair of dice. By taking turns, you will roll the dice
and use the numbers to create a price for an item. After you have all the prices for
the items, you will roll the dice again, to create the discount percentage for each
item. The final task is to determine the discount for each item and the sale price of
each item. Record the results in the chart. Happy Savings!
Item

Price $

Discount %

Discount $

Sale Price $

Shoes
Vacuum Cleaner
MP3 Player
DVD
Candy

Steps:
1) Roll dice to find the price of the first time (repeat for all 5 items)
2) Roll dice to find the percent discount for the first item (repeat for all 5 items)
3) Using the discount, calculate how much will be saved for each item
4) Calculate the sale price for each item

27
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PERCENT APPLICATIONS WORKSHEET –work it out and check it!
1. Sue answers 42 out of 60 questions correctly. What percent of her answers are correct?

2. On a 20-item practice test, how many questions must you answer correctly for a score of 80% correct?

3. A teacher earns $18,500 per year. If 18% of her income is withheld for taxes, how much money is
withheld for taxes? How much of her income is left after taxes?

4. A 25¢ stamp is increased to 30¢. What percent of the original price does this increase represent?

5. At $450 per month, a student pays $5400 a year in rent. If his annual income is $15,000, what percent
of his income is spent on rent?

6. In one state, sales tax is 6%. If sales tax on a car is $564.00, find the price of the car before tax.

7. Of the 540 seniors at Lake City High School, 35% are going on a school trip. If the buses ordered for
the trip seat 42 students, how many buses will be needed so that each student will have a seat?

8. What percent was a television set reduced if it was marked $225 and sold for $195?
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9. During a sale, a shirt was marked down from $70 to $56. What was the percent decrease?

10. If the sales tax rate is 6%, find the tax on a $429.95 television to the nearest cent.

11. A car salesperson advertises 18% off the price of a $3990.00 Yugo. What would the new price be?

12. Barb earns a 26% commission on each lab manual she sells. If she sells 1200 manuals at $9.95 each,
find her commission.

13. A boat has a retail price of $9995.00. If it is on sale for $8495, what is the percent discount to the
nearest percent?

14. A boat on sale last week for $8495.00 is marked up to $9995.00. What is the percent of price increase
to the nearest percent?

15. A carpet salesperson claims that a carpet on sale for $12.95 per square yard is 30% off its original price.
What was its original price?

16. A stereo costs $418.70, including 6% sales tax. How much was the sales tax itself?

17. Find the annual rate of inflation of a gallon of milk costing $2.25 last year and $2.70 this year.
29
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18. To keep pace with a 4% rate of inflation, how much should last year’s $0.37 stamp cost this year?

19. In an election, one candidate claimed 52% of the votes, while the other candidate claimed 2681 votes. If
5000 people voted, how do you know the election results are invalid?

20. If you answered 37 items correctly on a test, and received a score of 74%, how many items were on the
test?

21. 85% of the students who take College Algebra pass the course. How many fail out
of 140 students?

ANSWERS
1. 70%

2. 16

10. $25.80
17. 20%

3. $15,200

11. $3271.80
18. $0.26

4. 20%

5. 36%

12. $3104.40

6. $9400

13. 15%

7. 5 buses

14. 18%

15. $18.50

19. The number of votes would total 5281. 20. 50

30

8. 13 1/3%

9. 20%

16. $23.70

21. 21
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CCM6+7+ Unit 8 Percents STUDY GUIDE
I. Ratios/Rates/Unit Rates REVIEW
1. Joe and Larry each bought Hershey bars. Joe bought 5 bars for $2.83 and at a
different store Larry bought 3 bars for $1.62. Who got the better buy?

2. Usain Bolt ran 100m in 9.83 seconds. How many meters per second did he run?

II. Proportions REVIEW
3. Are these ratios proportional?
7
40
a) and
8

42

b)

3
5

and

45
75

4. Three cans of dog food sell for $0.99. Find the cost of 15 cans.

5. A student reads 45 pages in 2 hours and x pages in 3 hours. Solve for x.

6. Solve:

a)

𝑥
8

=

90
120

b)

0.8
90

=

5.6
𝑦

7. A truck driver estimates that it will take him 12 h to drive 1,160 km. After 5 h, he has
driven 484 km. Is he on schedule? Explain.

III. Percents
8. What percent of 400 is 20?

9. Find 45% of 12.

10. 20% of what number is 24?
11. Find the percent of change and tell whether it is an increase or a decrease:
a) from 1.2 to 0.2
b) from 8.8 to 30

12. 30% of the glee club members showed up for the party. If 12 students showed up, how
31
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many members did not show up?

13. Suzie paid $89.12 for a shirt, and this included 4.5% sales tax. What was the price of the
shirt before tax?

14. A hot dog at the beach is marked up 80% from the wholesale cost of $0.75. What will be
the price of the hot dog?

15. A t-shirt normally costs $19.95, but is on sale for 20% off. Tax is 6.5%. What will be the
final cost of the t-shirt?

16. A Lays Ruffles Sour Cream N Bacon Chips bag says its mass is 235g. However, you
place it on a super sensitive scale and it actually weighs 241g. What is the percent of error?

V. Interest… I=prt

17. Find the simple interest if $150 is deposited at an interest rate of 9% for 2 years. What is
the balance?

18. Find the simple interest if $6000 is deposited at an interest rate of 3% for 6 months. What
is the balance?

19. (Not I=prt…just a weird random problem.) The county animal shelter has 32 dogs, 10
rabbits, and the rest are cats. The sum of dogs and rabbits is 52.5% of all the animals. How
many cats are at the shelter?
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