
Ratios, Rates, and Conversions 

Section 4-1 Part 1 



Vocabulary 

• Ratio 

• Rate 

• Unit Rate 

• Conversion Factor 

• Unit Analysis 



Definition 

• Ratio – is a comparison of two quantities by division. The ratio 
of a to b can be written a:b or 

𝑎

𝑏
, where b ≠ 0.  

 
– Ratios that name the same comparison are said to be equivalent. 

– Order is important!  
• Part: Part 

• Part: Whole 

• Whole: Part 

• Example:   
– Suppose the ratio of the number of boys to the number of girls in a 

class is 2 : 1. This means the number of boys is two times the number 
of girls. 



EXAMPLE: RATIO 

Your school’s basketball team has won 7 games and lost 3 games.  What is the 
ratio of wins to losses? 
Because we are comparing wins to losses the first number in our ratio should be 
the number of wins and the second number is the number of losses. 
 
The ratio is  
 

games won 7 games 7

games lost 3 games 3
 



Ratio 

• Ratios are usually expressed in simplified 
form.   

– For instance, the ratio of 6:8 is usually simplified 
to 3:4. 

– Divide out common factors between the 
numerator and the denominator. 



Example: 

The total number of students who participate in sports 
programs at Central High School is 520. The total number of 
students in the school is 1850. Find the athlete-to-student ratio 
to the nearest tenth. 

To find this ratio, divide the number of athletes by the total 
number of students. 

Answer:  The athlete-to-student ratio is 0.3 (to the nearest tenth). 

number of athletes 520 52
  or  

total number of students 1850 185




Your Turn 

A. 0.3 

B. 0.5 

C. 0.7 

D. 0.8 

The country with the longest school year is China with 251 
days. Find the ratio of school days to total days in a year for 
China to the nearest tenth. (Use 365 as the number of days in 
a year.) 



Definition 

• Rate – is a ratio of two quantities with different units, 

such as          

– Rates are usually written as unit rates.  

– A unit rate is a rate with a second quantity of 1 unit, such 

as             or 17 mi/gal. You can convert any rate to a unit 

rate.  



Raulf Laue of Germany flipped a pancake 416 times in 120 seconds 
to set the world record. Find the unit rate. Round your answer to 
the nearest hundredth. 

The unit rate is about 3.47 flips/s.  

Write as an equation.  

Divide on the left side to find x. 

Example: Finding Unit Rates 



Cory earns $52.50 in 7 hours. Find the unit rate.  

The unit rate is $7.50 per hour. 

Write as an equation.  

Divide on the left side to find x. 

Your Turn: 



Definition 

• Conversion Factor – A rate in which the two 
quantities are equal but use different units. 

– To convert a rate from one set of units to another, 
multiply by a conversion factor. 

• Examples:   

12 1 1
,  ,  .

1 5280 100

in mi dollar

ft ft cents



Unit Analysis 



Unit Analysis 

• A procedure to convert from one unit of measurement to another. 

• Uses conversion factors. 

• Two properties of conversion factors : 

– Numerator and denominator contain different units. 

– Value of the conversion factor is 1. 

• To convert a measurement to a different unit: 

– Multiply by a conversion factor. 

– Given unit of measurement should appear in the denominator so it 
cancels upon multiplication. 

– Unit of measurement being changed to should appear in the 
numerator so that this unit is retained upon multiplication. 



We start by writing down the  

number and the unit 

10.0 in 

Example: Converting 

Inches to Centimeters 

 



Our conversion factor for this is 1 in = 2.54 cm. 

Since we want to convert to cm, it goes on the  

top. 

10.0 in 

1 in 

2.54 cm 

Converting 

Inches to Centimeters 

 



Now we cancel and collect units.  The inches cancel  

out, leaving us with cm –  

the unit we are converting to. 

10.0 in 

1 in 

2.54 cm 

Converting 

Inches to Centimeters 



Since the unit is correct,  

all that is left to 

do is the arithmetic... 

10.0 in 

1 in 

2.54 cm = 25.4 cm 

The  

Answer 

Converting 

Inches to Centimeters 



A More Complex Conversion 

km   to   m 
hr           s 

We need to convert kilometers  

per hour into meters per second.  We  

can do both conversions (km to m & hr to s) at 

once using the same method as  

in the previous conversion.  



A More Complex Conversion 

    km   to   m 
hr           s 

Step 1 – 

Write down the  

number and the 

unit! 

80 km 

hr 



A More Complex Conversion 

    km   to   m 
hr           s 

First we’ll convert time.  Our conversion factor is 

1 hour = 3600 sec.  Since we want hours to cancel  

out, we put it on the top. 

80 km 

hr 

1 hr 

3600 s 



A More Complex Conversion 

   km   to   m 
hr           s 

Next we convert our distance from kilometers to  

meters.  The conversion factor is 1 km = 1000 m. 

Since we want to get rid of km, this time it goes  

on the bottom. 

80 km 

hr 

1 hr 

3600 s 

1000 m 

1 km 



A More Complex Conversion 

   km   to   m 
hr           s 

Now comes the important step – cancel and collect units. 

If you have chosen the correct conversion factors, you  

should only be left with the units you want to convert to. 

80 km 

hr 

1 hr 

3600 s 

1000 m 

1 km 
= m 

s 



A More Complex Conversion 

    km   to   m 
hr           s 

Since the unit is correct, we 

can now do the math – simply 

multiply all the numbers on the 

top and bottom, then divide the 

two. 

80 km 

hr 

1 hr 

3600 s 

1000 m 

1 km 
= 

80,000 m 

3600 s 



A More Complex Conversion 

    km   to   m 
hr           s 

80 km 

hr 

1 hr 

3600 s 

1000 m 

1 km 
= 

80,000 m 

3600 s 
= 22 m 

s 
The  

Answer!! 



Summary 

• The previous problem was not that 

hard. 

• In other words, you probably could have 

done it just as fast using a different 

method. 

• However, for harder problems Unit 

Analysis is easiest. 

 



Your Turn: 

You want to buy 100 U.S. dollars.  If the 

exchange rate is 1 Can$ = 0.65 US$, how 

much will it cost? 

 

 100 US$ x   1 Can$  

0.65 US$ 
= 153.85 Can$ 



There are 12 inches in a foot, 0.394 inches in a 

centimeter, and 3 feet in a yard.  How many 

cm are in one yard? 

 

 1 yd x  3 ft  

1 yd 
= 91.37 cm x 12 in 

1 ft 

  x   1 cm  

0.394 in 

  

Your Turn: 



A cyclist travels 56 miles in 4 hours. What is the cyclist’s speed in 
feet per second? Round your answer to the nearest tenth, and show 
that your answer is reasonable. 

The speed is approximately 20.5 feet per second. 

Your Turn: 

14 5280 1 1 20.53

1 1 60 60 1

mi hr min

hr mi mi

ft ft

se cn c se
   



Assignment 

Pg 185 #1-13 all 

Pg. 186 #38-49 all 

 



Solving Proportions 

Section 4-1 Part 2 



Vocabulary 

• Proportion 

• Cross Products 

• Cross Products Property 



What’s a Proportion? 

• A proportion is an equation stating that two 
ratios are equal.  

 

• Example: 

d

c

b

a
 0  &  0b d 



Proportions 

• If the ratio of a/b is equal to 
the ratio c/d; then the 
following proportion can be 
written:  

• The values a and d are the 
extremes. The values b and c 
are the means. When the 
proportion is written as a:b = 
c:d, the extremes are in the 
first and last positions. The 
means are in the two middle 
positions. 

 

 =  
Means Extremes 



In the proportion           , the products a • d and b • c are 

called cross products. You can solve a proportion for a 

missing value by using the Cross Products property.   

Cross Products Property 

WORDS NUMBERS ALGEBRA 

In a proportion, cross 

products are equal.  

2 • 6 = 3 • 4 

If and b ≠ 0  

and d ≠ 0 

then ad = bc.  

Cross Products 



Cross Product Property 

The product of the extremes equals the 
product of the means. 

  

If 

   

then .ad bc



Solving a Proportion 

To solve a proportion involving a variable, 
simply set the two cross products equal to 
each other.  Then solve! 

x
25

15
275

275x 1525 

x275375

15

11

375   or  
275

x x 



Solve each proportion. 

3(m) = 5(9) 

3m = 45 

m = 15 

Use cross 

products.  

Divide both 

sides by 3. 

Use cross 

products.  

6(7) = 2(y – 3) 
42 = 2y – 6 
+6         +6 
48 = 2y 

24 = y 

A. B. 

Add 6 to               

both sides. 

Divide both     

sides by 2.  

Example: Solving Proportions 



Solve each proportion. 

y = −20 

–12   –12 

4g     =  23 

g = 5.75  

A. B. 

Use cross 

products.  

Divide both 

sides by 2. 

Use cross 

products.  

Subtract 12 

from both 

sides. 

Divide both 

sides by 4. 

2y =  –40 

2(y) = –5(8) 4(g +3) = 5(7) 

4g +12 = 35 

Your Turn: 



Example: Solving Multi-Step 
Proportions 

Solve the proportion                   . 
8 3

5 4

b b 


8 3

5 4

b b 


   4 8 5 3b b  

4 32 5 15b b  

4 324 45 15b bbb    

32 15b  

32 115 155b  

47 b 

The equation                    
looks a lot like this 
example. Can you use 
cross products to find 
the value of b? 

8 3
1

5 4

b b 
 

No, there are 2 terms 
on the left side of the 
equation. 



Your Turn: 

Solve the proportion                    . 
2 3

3 5

x x 


2 3

3 5

x x 


   5 2 3 3x x  

5 10 3 9x x  

5 10 3 93 3xx x x   

2 10 9x 

1010 9 02 1x   

2 19x

2 9

2 2

1x


19

2
x

2 19x



Write a ratio comparing bones in ears to bones in 

skull. 

Write a proportion. Let x be the number of bones 

in ears. 

Since x is divided by 22, multiply both sides of the 

equation by 22. 

There are 6 bones in the ears. 

The ratio of the number of bones in a human’s ears to the number 
of bones in the skull is 3:11. There are 22 bones in the skull. How 
many bones are in the ears?  

Example: Application of Ratios 



The ratio of red marbles to green marbles is 6:5. There are 18 
red marbles. How many green marbles are there?  

green 
red 

5 
6 

Write a ratio comparing green to red marbles.  

15 = x 

Write a proportion. Let x be the number 

green marbles.  

Since x is divided by 18, multiply both sides 

by 18. 

There are 15 green marbles. 

Your Turn: 



Assignment 

Pg. 185 # 14-29 all 

Pg. 186 #44-64 even 

 



Proportions and Similar Figures 

Section 4-2 



Vocabulary 

• Similar Figures 

• Scale Drawing 

• Scale 

• Scale model 



What is Similarity? 

  

Not Similar 

Similar 

Similar 

Not Similar 

Similar Triangles 



Similar Figures 

Figures that have the same 
shape but not necessarily 
the same size are similar 
figures.  But what does 
“same shape mean”?  Are 
the two heads similar? 



Similar Figures 

Similar figures can be thought of as 
enlargements or reductions with no irregular 
distortions. 

– So two figures are similar if one can be enlarged or 
reduced so that it is congruent (means the figures 
have the same dimensions and shape, symbol ≅) 
to the original. 



Similar Triangles 

• When triangles have the same shape but may be 
different in size, they are called similar triangles. 
 

• We express similarity using the symbol, ~. 
            (i.e. ΔABC ~ ΔPRS)  



Example - Similar Triangles 

  

Figures that are similar (~) have the same shape but not 
necessarily the same size. 



Similar figures have exactly the same shape but not 
necessarily the same size. 

Corresponding sides of two figures are in the same 
relative position, and corresponding angles are in the 
same relative position. Two figures are similar if and 
only if the lengths of corresponding sides are 
proportional and all pairs of corresponding angles 
have equal measures. 

Similar Figures 



When stating that two figures are similar, use the symbol ~. For 
the triangles above, you can write ∆ABC ~ ∆DEF. Make sure 
corresponding vertices are in the same order. It would be 
incorrect to write ∆ABC ~ ∆EFD.  

You can use proportions to find missing lengths in similar figures. 

Similar Figures 



Reading Math 

• AB means segment AB.     AB    
means the length of AB. 
• A means angle A.              
mA the measure of angle A. 



Example 1 

• If ΔABC ~ ΔRST, list all pairs of congruent angles and write a 
proportion that relates the corresponding sides. 

 



Example 1 

• Use the similarity statement. 

 ΔABC ~  RST 

Congruent Angles: A  R, B  S, C  T 

Answer: 



Your Turn: 

• If ΔGHK ~ ΔPQR, determine which of the following similarity 
statements is not true.  

 A. HK ~ QR 

B.  

C. K ~ R 

D. H ~ P 



The two triangles below are similar, determine the length of 

side x. 

x

5.4

5

5.7


Example: Finding the length of a 
Side of Similar Triangles 



x

5.4

5

5.7


  x5.75.45 

x5.75.22 

x3

Example: Continued 



Find the value of x the diagram.  

 ABCDE ~  FGHJK 

14x = 35 Use cross products. 

Since x is multiplied by 14, divide both 

sides by 14 to undo the multiplication.  

x = 2.5 

The length of FG is 2.5 in. 

Example: Finding the length of a 
Side of Similar Figures 



A 

B 

C 

P 

Q 

R 10 

6 

c 

5 

4 d 

In the figure, the two triangles are similar. What is 
the length of c? 

45

10 c
 c540  c8

Your Turn: 



A 

B 

C 

P 

Q 

R 10 

6 

c 

5 

4 d 

In the figure, the two triangles are similar. What is 
the length of d? 

d

6

5

10
 d1030  d3

Your Turn: 



Indirect Measurement 

• You can use similar triangles and proportions 
to find lengths that you cannot directly 
measure in the real world. 

• This is called indirect measurement. 

• If two objects form right angles with the 
ground, you can apply indirect measurement 
using their shadows.  

 



Similarity is used to answer real life 
questions. 

• Suppose that you wanted to 
find the height of this tree. 

• Unfortunately all that you 
have is a tape measure, and 
you are too short to reach 
the top of the tree.   



You can measure the length of the tree’s 
shadow. 

10 feet 



Then, measure the length of your shadow. 

10 feet 2 feet 



If you know how tall you are, then 
you can determine how tall the 

tree is. 

10 feet 2 feet 

6 ft 

6

10 2

h


2 60h

30h



The tree is 30 ft tall.  Boy, 
that’s a tall tree! 

10 feet 2 feet 

6 ft 



When a 6-ft student casts a 17-ft shadow, a flagpole casts a 

shadow that is 51 ft long. Find the height of the flagpole. 

 
Set up a proportion for the similar triangles. 

   17h = 6 • 51   Write the cross products. 

       h = 18               Simplify. 

   Divide each side by 17. 
17h 

17 

6 • 51 

17 
= 

The height of the flagpole is 18 ft. 

Words  
  
  
 Let h = the flagpole’s height.   
   

 Proportion 

flagpole’s height 

student’s height 

length of flagpole’s shadow 

length of student’s shadow 
= 

h 

6 

51 

17 
= 

Example: Indirect Measurement 



h 

6 

17 

102 

h

6

102

17


h36

When a 6-ft student casts a 17-ft shadow, a tree 

casts a shadow that is 102 ft long. Find the height 

of the tree. 

Your Turn: 



1. Use the similar triangles to find the height of the 
telephone pole. 

 

 

 

2. On a sunny afternoon, a goalpost casts a 75 ft 

shadow. A 6.5 ft football player next to the goal 

post has a shadow 19.5 ft long. How tall is the 

goalpost? 
25 feet 

20 feet 

8 
ft 

6 ft 

x 

15 ft 

Your Turn: 



Definition 

• Proportions are used to create scale drawings and 
scale models.  

• Scale - a ratio between two sets of measurements, 
such as 1 in.:5 mi.  

• Scale Drawing or Scale Model - uses a scale to 
represent an object as smaller or larger than the 
actual object.  

– A map is an example of a scale drawing. 

 



A contractor has a blueprint for a house drawn 
to the scale 1 in.:3 ft. 

A wall on the blueprint is 6.5 inches long. How long is the 
actual wall?   

x  1= 3(6.5) 

x = 19.5 

The actual length is 19.5 feet. 

Write the scale as a fraction. 

Let x be the actual length. 

Use cross products to solve. 

Example: Scale Drawing 



Write the scale as a fraction. 

Let x be the blueprint length. 

x  3 = 1(12) 

x = 4 

The blueprint length is 4 inches. 

Use cross products to solve. 

A contractor has a blueprint for a house drawn to 
the scale 1 in.:3 ft. 

A wall in the house is 12 feet long. How long is the wall on 
the blueprint?   

Example: Scale Drawing 



A scale written without units, such as 32:1, means 
that 32 units of any measure corresponds to 1 unit of 
that same measure.  

Reading Math 



The actual distance between North Chicago and 
Waukegan is 4 mi. What is the distance between 
these two locations on the map? 

18x = 4 

x ≈ 0.2 

The distance on the map is about 0.2 in. 

Write the scale as a 

fraction. 

Let x be the map distance. 

Use cross products to 

solve. 

Your Turn: 



A scale model of a human heart is 16 ft long. The 
scale is 32:1 How many inches long is the actual 
heart that the model represents? 

32x = 16 

x = 0.5 

The actual heart is 0.5 feet or 6 inches. 

Write the scale as a fraction. 

Let x be the actual distance. 

Use cross products to solve. 

Your Turn: 



Assignment 

Pg. 192-193 #1-7 Odd, #9 & 10, 11-31 Odd 

 



Proportions and Percent 
Equations 

Section 4-3 



Percent Proportion 

• Compares part of a quantity to the whole 
quantity, called the base, using a percent. 

 

• The percent proportion is: 

   
part 

base 

percent 

100 
= 

a 

b 

p 

100 
= 



Percent Proportion 

• What percent of $15 is $9? 

The percent 

is the 

unknown. 
The base 

always follows 

the word of. 

The part. 



Percent Proportion. 

• What percent of $15 is $9? 

 

 
9 

15 

p 

100 
= Cross multiply. 

15p = 900 

15 15 

p = 60 

So 60% of $15 is 

$9. 



Percent Proportion 

• What number is 30% of 150? 

The percent. 
The base 

always follows 

the word of. 
The part is the 

unknown. 



Percent Proportion. 

• What number is 30% of 150? 

 

 
a 

150 

30 

100 
= Cross multiply. 

100a = 4500 

100  100 

a = 45 

So 45 is 30% of 

150. 



Percent Proportion 

• 12 is 80% of what number? 

The part. 
The percent. 

The base is the 

unknown.  The 

base always 

follows the word 

of. 



Percent Proportion. 

• 12 is 80% of what number? 

  

 
12 

   b 

 80 

100 
= Cross multiply. 

80b = 1200 

80 80 

b = 15 

So 12 is 80% of 15. 



Percent Proportion 

• Your Turn: 

 

• What number is 5% of 60? 

 

• 80 is 75% of what number? 

3 

106.7 



Percent Proportion 

• Practice pg. 200-201 #1-47 odd 

 

 

 

 



Change Expressed as a Percent 

Section 4-4 



Vocabulary 

• Percent change 

• Percent increase 

• Percent decrease 

• Relative error 

• Percent error  



Definition 

• Percent Change - an increase or decrease given as a 
percent of the original amount.  

• Percent Increase - describes an amount that has 
grown. 

• Percent Decrease - describes an amount that has be 
reduced. 



Percent Change 

• amount of increase = new amount – original amount 

• amount of decrease = original amount – new amount 



Find each percent change. Tell whether it is a 
percent increase or decrease. 

From 8 to 10 

= 0.25 

= 25% Write the answer as a percent  

Simplify the numerator. Simplify the fraction. 

8 to 10 is an increase, so a change from 8 to 10 is a 25% increase. 

Example: Find Percent Change 



Helpful Hint 

Before solving, decide what is a reasonable 
answer. For Example, 8 to 16 would be a 100% 
increase. So 8 to 10 should be much less than 
100%.    



From 75 to 30 

= 0.6 

= 60% Write the answer as a percent. 

Simplify the numerator. Simplify the fraction. 

75 to 30 is a decrease, so a change from 75 to 30 is a 60% 
decrease. 

Find the percent change. Tell whether it is a percent increase or 
decrease. 

Example: Find Percent Change 



From 200 to 110 

= 0.6 

= 60% Write the answer as a percent. 

Simplify the numerator. Simplify the fraction. 

200 to 110 is an decrease, so a change from 200 to 110 is a 
60% decrease. 

Find each percent change. Tell whether it is a percent increase 
or decrease. 

Your Turn: 



From 25 to 30 

= 0.20 

= 20% Write the answer as a percent. 

Simplify the numerator. Simplify the fraction. 

25 to 30 is an increase, so a change from 25 to 30 is a 20% 
increase. 

Find each percent change. Tell whether it is a percent increase 
or decrease. 

Your Turn: 



From 80 to 115 

= 0.4375 

= 43.75% Write the answer as a percent. 

Simplify the numerator. Simplify the fraction. 

80 to 115 is an increase, so a change from 80 to 115 is a 
43.75% increase. 

Find each percent change. Tell whether it is a percent 
increase or decrease. 

Your Turn: 



A. Find the result when 12 is increased by 50%. 

0.50(12) = 6 Find 50% of 12. This is the amount of increase. 

12 + 6 =18 It is a percent increase, so add 6 to the 

original amount.  

12 increased by 50% is 18. 

B. Find the result when 55 is decreased by 60%. 

0.60(55) = 33 
Find 60% of 55. This is the amount of 

decrease. 

55 – 33 = 22 It is a percent decrease so subtract 33 from 
the the original amount.  

55 decreased by 60% is 22. 

Example: Find Percent Change 



A. Find the result when 72 is increased by 25%. 

0.25(72) = 18 Find 25% of 72. This is the amount of increase. 

72 + 18 =90 It is a percent increase, so add 18 to the 

original amount.  

72 increased by 25% is 90. 

B. Find the result when 10 is decreased by 40%. 

0.40(10) = 4 
Find 40% of 10. This is the amount of 

decrease. 

10 – 4 = 6 It is a percent decrease so subtract 4 from 
the the original amount.  

10 decreased by 40% is 6. 

Your Turn: 



Common application of percent change are percent discount and 
percent markup. 

A discount is an amount by 
which an original price is 
reduced. 

discount = % of original price 

final price = original price – discount 

A markup is an amount by 
which a wholesale price is 
increased. final price =  wholesale cost markup + 

markup wholesale cost = % of 

Percent Change Application 



    The entrance fee at an amusement park is $35. People over the 
age of 65 receive a 20% discount. What is the amount of the 
discount? How much do people over 65 pay? 

Method 1 A discount is a percent decrease. So find $35 
decreased by 20%. 

0.20(35) = 7 Find 20% of 35. This is the amount of the 

discount.  

35 – 7 = 28 Subtract 7 from 35. This is the entrance fee 

for people over the age of 65.  

Example: Discount 



Method 2 Subtract the percent discount from 100%.  

100% – 20% = 80% People over the age of 65 pay 80% of 

the regular price, $35. 

0.80(35) = 28 Find 80% of 35. This is the  entrance 

fee for people over the age of 65.  

35 – 28 = 7  Subtract 28 from 35. This is the amount 

of the discount. 

By either method, the discount is $7. People over the age of 65 
pay $28.00. 

Example: Discount 



A student paid $31.20 for art supplies that   normally cost 
$52.00. Find the percent discount . 

$52.00 – $31.20 = $20.80 Think: 20.80 is what percent of 
52.00? Let x represent the 
percent. 20.80 = x(52.00) 

0.40 = x 

40% = x 

The discount is 40% 

Since x is multiplied by 52.00, 
divide both sides by 52.00 to 
undo the multiplication. 

Write the answer as a percent. 

Example: Discount 



A $220 bicycle was on sale for 60% off. Find the sale price.  

Method 2 Subtract the percent discount from 100%.  

100% – 60% = 40% The bicycle was 60% off of 100% . 

0.40(220) = 88 Find 40% of 220.  

By this method, the sale price is $88. 

Your Turn: 



Ray paid $12 for a $15 T-shirt. What was the percent 
discount ? 

$15 – $12 = $3 Think: 3 is what percent of 15? 
Let x represent the percent. 

3 = x(15) 

0.20 = x 

20% = x 

The discount is 20%. 

Since x is multiplied by 15, divide 
both sides by 15 to undo the 
multiplication. 

Write the answer as a percent. 

Your Turn: 



The wholesale cost of a DVD is $7. The markup is 85%. What is 
the amount of the markup? What is the selling price? 

Method 1 

A markup is a percent increase. So find $7 increased by 85%. 

0.85(7) = 5.95 

7 + 5.95 = 12.95 

Find 85% of 7. This is the amount of the 

markup. 

Add to 7. This is the selling price. 

Subtract from 12.95. This is  the amount 

of the markup. 
12.95  7 = 5.95 

By either method, the amount of the markup is $5.95. The 
selling price is $12.95. 

Method 2 

Add percent markup to 100% 

The selling price is 185% of the 

wholesale price, 7. 
100% + 85% = 185% 

Find 185% of 7. This is the selling price. 1.85(7) = 12.95 

Example: Markup 



A video game has a 70% markup. The wholesale cost is $9. What is 
the selling price? 

Method 1  

A markup is a percent increase. So find $9 increased by 70%.   

0.70(9) = 6.30 Find 70% of 9. This is the amount of the 
markup. 

9 + 6.30 = 15.30 Add to 9. This is the selling price. 

The amount of the markup is $6.30. The selling price is $15.30. 

Your Turn: 



What is the percent markup on a car selling for $21,850 that had a 
wholesale cost of $9500? 

    21,850 – 9,500 = 12,350 Find the amount of the markup. 

     12,350 = x(9,500) 

    1.30 = x 

    130% = x 

The markup was 130 percent. 

Think: 12,350 is what percent of 
9,500? Let x represent the percent. 

Since x is multiplied by 9,500 divide 

both sides by 9,500 to undo the 

multiplication. 

Write the answer as a percent. 

Your Turn: 



Errors in Measurement 

• Any measurement made with a measuring device is approximate.  

• If you measure the same object two different times, the two 
measurements may not be exactly the same.   

• The difference between two measurements is called a variation in the 
measurements. 

• Another word for this variation, or uncertainty in measurement, is 
"error."  This "error" is not the same as a "mistake."  It does not mean 
that you got the wrong answer.   

• The error in measurement is a mathematical way to show the 
uncertainty in the measurement.  It is the difference between the 
result of the measurement and the true value of what you were 
measuring. 



Expressing the Error in Measurements 

• One method of expressing the error in a 
measurement is relative error. 

• The relative error of a measurement shows 
how large the error is in relation to the correct 
value. 

• The percent error is the relative error 
expressed as a percentage (relative error 
⨯100 and written as a %). 



Relative Error 



Example 

A decorator estimates that a rectangular rug is 5 ft by 8 ft. 
The rug is actually 4 ft by 8 ft. What is the percent error in 
the estimated area? 

  

 
 

estimated val actual va
relativ

lue

actual value
e err

u
or

e 


     

  8

5 8 4 8

4




2

40 32

3




8
0.25

32
 

The relative error is .25. The percent error 
is the relative error expressed as a 
percentage. The percent error is 25%. 

The estimated area is off by 25%. 



Your Turn: 

You think that the distance between your home and a 
friend’s house is 5.5 mi. The actual distance is 4.75 mi. 
What is the percent error in your estimation? 

  

 
 

estimated val actual va
relativ

lue

actual value
e err

u
or

e 


5.5 4.75

4.75




.75
.16

4.75
 

 .16relative error

 16%percent error 



Your Turn: 

A cube’s volume is estimated to be 8 cm3. When measured, 
each side was 2.1 cm in length. What is the percent error 
in the estimated volume? 

  

 
 

estimated val actual va
relativ

lue

actual value
e err

u
or

e 


 

 

3

3

8 2.1

2.1




8 9.261

9.261




1.261
.1362

9.261
 

 .1362relative error 

 13.62%percent error



Assignment 

Practice: pgs. 207-208 #1-51 odd 

 


