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Performance Expectations

The New York State Grade 7–Grade 12 Multi-Subject teacher 

• Demonstrates knowledge of the properties of numbers, number systems, and how 

number systems are extended. 

• Has a deep understanding of ratios and proportional relationships, and applies 

connections between multiplication and division and ratios and rates. 

• Analyzes relationships between ratios and fractions, solves problems involving 

ratios and rates, and demonstrates the ability to work accurately with ratios and 

proportional relationships.

Introduction to Competency 0001- NUMBER AND QUANTITY

New York State Education Department
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1.2 Ratios and Proportional 

• Uses ratio and rate reasoning to solve mathematical and real-world problems

• Solves unit rate problems including those involving unit pricing; constant speed; and 

ratios of lengths, areas, and other quantities measured in like or unlike units. 

• Expresses percents of a quantity as a rate per 100 and solves mathematical and world 

problems involving finding the whole when given a part and the percent.  

• Uses ratio reasoning to convert units within and between measurement systems.

• Identifies the constant of proportionality in tables, graphs, equations, diagrams, and 

verbal descriptions of proportional relationships.

• Represents proportional relationships by equations

• Explains the relationships between graphs of proportional relationships in terms of the 

situations represented by the relationship.

• Uses proportional relationships to solve multistep ratio and percent problems (e.g., 

simple interest rates, commissions, percent increase or decrease, percent error).

• Understands the connections between proportional relationships, lines and linear 

equations.

• Uses similar triangles to explain why the slope is the same between any two distinct 

points on a nonvertical line in the coordinate plane and graphs and analyzes linear 

equations.   

Introduction to Competency 0001- Ratios and Proportional Relationships

New York State Education Department
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Ratios and Rates

• What is a ratio?

o Ratios arise in situations in which two (or more) quantities are related.

o Ratios can be indicated in words as “3 to 2” and “3 for every 2” and “3 out of 

every 5” and “3 parts to 2 parts”.

 Watch- Introduction to ratios

 Watch- Ratios as fractions in simplest form

o Ratios can compare a part to part relationship and a part to whole relationship

 Watch- Identify all types using a diagram

 Watch- Ratio word problems

 Practice- Ratio word problems

• What is a rate?

o Ratios have an associate rate. Rates can be described in terms such as “for 

each 1,” “for each”, and “per”

 Watch- Simplifying ratios and rates

Number Systems:  Uses ratio and rate reasoning to solve mathematical and 

real-world problems

New York State Education Department



https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/ratios_and_proportions/v/introduction-to-ratios-new-hd-version
https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/ratios_and_proportions/v/ratios-as-fractions-in-simplest-form
https://learnzillion.com/lessons/601-identify-all-types-of-ratios-using-a-diagram
https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/ratios_and_proportions/v/ratio-word-problem-exercise-example-1
https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/ratios_and_proportions/e/ratio_word_problems
https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/ratios_and_proportions/v/simplifying-rates-and-ratios
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Ratios and Rates

• Equivalent ratios

o Equivalent ratios arise by multiplying each measurement in a ratio pair 

by the same positive number. 

o Such pairs are also said to be in the same ratio.

o Equivalent ratios have the same unit rate. 

o Watch- Create equivalent ratios

o Watch- Equivalent ratios

o Watch- Find equivalent ratios using ratio tables

o Watch- Equivalent ratios on the coordinate plane

o Practice- Equivalent ratios word problems

Number Systems:  Uses ratio and rate reasoning to solve mathematical and 

real-world problems

New York State Education Department



https://learnzillion.com/lessons/606-create-equivalent-ratios
https://learnzillion.com/lessons/315-find-equivalent-ratios
https://learnzillion.com/lessons/317-find-equivalent-ratios-using-ratio-tables
https://learnzillion.com/lessons/590-solve-ratio-problems-by-graphing-on-a-coordinate-plane
https://www.ixl.com/math/grade-6/equivalent-ratios-word-problems
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Unit Rate

• What is a unit rate?

o The unit rate is the numerical part of the rate; the “unit” in “unit rate” is often 

used to highlight the 1 in “for each 1” or “for every 1”.

o Watch- Solving unit rate problems

o Practice- Unit rate word problems

Applications of Unit Rate

• Unit pricing-

o The “unit price” (or “unit cost”) tells you the cost per liter, per kilograms, per 

pound, etch, or what you want to buy.

o Watch- Solving unit price problems

o Practice- Better buy

Number Systems:  Solves unit rate problems including those involving unit 

pricing, constant speed, and ratios of lengths, areas, and other quantities 

measure in like or unlike units. 

New York State Education Department





https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/rates_tutorial/v/finding-unit-rates
https://www.ixl.com/math/grade-6/unit-rates-word-problems
https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/rates_tutorial/v/finding-unit-prices
https://www.ixl.com/math/grade-6/unit-prices-which-is-the-better-buy
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Unit Rate

• Constant speed

o Speed is not increasing or decreasing, but remaining consistent over a period of time. 

o The speed will increase at the same rate as the time increases. This is a proportional 

relationship. 

o The graph on the left shows a cyclist who is traveling at a constant speed because the 

rate of distance and time stays consistent through the entire ride.  While the graph on 

the increases at different speeds. 

Number Systems:  Uses ratio and rate reasoning to solve mathematical and 

real-world problems

New York State Education Department
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Percents

• Percents are another form of expressing a quantity.      

o Watch- Introduction to percents

• Solving Percent Problems

o When solving for a percent, a part or a whole, use the proportion 

o Determine the given information and substitute it in the proportion

Example: If 8 out of 20 students in a class are boys, what percent of the class is 

made up of boys? 20 is the whole class and 8 boys are part of the class.  We are 

looking for the percent, so it becomes x.  

o Watch- Percent problems

Number Systems:  Expresses percents of a quantity as a rate per 100 and 

solves mathematical and real-world problems involving finding the whole 

given a part and the percent.  

New York State Education Department



𝑝𝑎𝑟𝑡

𝑤ℎ𝑜𝑙𝑒
=
𝑝𝑒𝑟𝑐𝑒𝑛𝑡

100

𝑝𝑎𝑟𝑡

𝑤ℎ𝑜𝑙𝑒
=

𝑝𝑒𝑟𝑐𝑒𝑛𝑡

100
becomes

8

20
=

𝑥

100

Cross multiply and we get: 20𝑥 = 800
Divide both sides by 20 to solve for x and we get: 𝑥 = 40

8 is 40% of 20. Therefore, 40% of the class is made up of boys.

https://www.khanacademy.org/math/arithmetic/decimals/percent_tutorial/v/describing-the-meaning-of-percent
https://learnzillion.com/lessons/595-compare-ratios-using-tables-and-percents
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Percents

• Other percent problems

o Use the same proportion from the pervious slide.

o Watch- Find the part when the total and percentage are known

o Watch- Find the total when the part and percentage are known

o Practice- Percent word problems

Number Systems:  Expresses percents of a quantity as a rate per 100 and 

solves mathematical and real-world problems involving finding the whole 

given a part and the percent. 

New York State Education Department



https://learnzillion.com/lessons/596-find-the-part-when-the-percent-and-total-are-known
https://learnzillion.com/lessons/597-find-the-total-when-the-percent-and-part-are-known
https://www.ixl.com/math/grade-8/percents-of-numbers-word-problems
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Unit conversion

• Measurement conversion is another opportunity to use relationships given by 

unit rates.

o You can use proportions to convert between units when given a conversion, 

such as 1 km = 1,000 m, 

o Watch- Convert between centimeters and inches

o Watch- Convert between meters and feet

o Watch- Convert between pounds and kilograms

o Watch- Convert between gallons and liters

o Practice- Unit conversions

Number Systems:  Uses ratio reasoning to convert units within and between 

measurement systems

New York State Education Department



https://learnzillion.com/lessons/322-convert-between-centimeters-and-inches-using-ratios
https://learnzillion.com/lessons/323-convert-between-meters-and-feet-using-ratios
https://learnzillion.com/lessons/325-convert-between-pounds-and-kilograms-using-ratios
https://learnzillion.com/lessons/326-convert-between-gallons-and-liters-using-ratios
https://www.ixl.com/math/algebra-1/unit-prices-with-unit-conversions
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Constant of Proportionality

• What is constant of proportionality?

o Constant of proportionality is the CONSTANT ratio between two quantities, 

essentially the unit rate of a situation

o Example: You are paid $20 an hour.  How much you earn is directly 

proportional to how many hours your work.  Work more hours, get more 

pay. $20 is the constant of proportionality because EARNINGS= $20 x 

hours.  Your earnings increase $20 for each hour your work.

o Watch- FInding the constant of proportionality in ratio tables

o Watch- Identify the constant of proportionality in graphs 

o Watch- Write an equation that expresses the relationship between two 

proportional quantities

o Watch- Identify the constant of proportionality by writing an equation in 

the form y=mx

o Practice- Find the constant of proportionality

Number Systems:  Identifies the constant of proportionality in tables, graphs, 

equations, diagrams, and verbal descriptions of proportional relationships

New York State Education Department



https://learnzillion.com/lessons/873-identify-the-constant-of-proportionality-in-ratio-tables
https://learnzillion.com/lessons/874-identify-the-constant-of-proportionality-in-graphs
https://learnzillion.com/lessons/875-write-an-equation-that-expresses-the-relationship-between-two-proportional-quantities
https://learnzillion.com/lessons/877-identify-the-constant-of-proportionality-by-writing-an-equation-in-the-form-y-mx
https://www.ixl.com/math/grade-7/find-the-constant-of-variation
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Equations of Proportional Relationships

• Just to review, a proportional relationship is when two quantities always have 

the same size in relation to each other.  They have the same ratio.  

o To write an equation for a proportional relationship:

 Find the constant of proportionality,

 Use the equation y=mx, where m is the constant of proportionality

o Watch- Writing equations for proportional relationships

o Watch- Identify the constant of proportionality by writing an equation in the 

form y=mx

o Practice- Writing equations for proportional relationships

Number Systems:  Represents proportional relationships by equations

New York State Education Department



https://www.khanacademy.org/math/cc-seventh-grade-math/cc-7th-ratio-proportion/cc-7th-equations-of-proportional-relationships/v/constructing-an-equation-for-a-proportional-relationship
https://learnzillion.com/lessons/877-identify-the-constant-of-proportionality-by-writing-an-equation-in-the-form-y-mx
https://www.ixl.com/math/grade-8/write-an-equation-for-a-proportional-relationship


/ 15

Graphs of Proportional Relationships

• Graphs of proportional relationships are LINEAR and start at the ORIGIN (0,0).  

o The graph is linear because the constant of proportionality is increasing at 

a constant rate.

 This concept is builds the concepts of unit rate as slope.  

Number Systems:  Explains the relationships between graphs of proportional 

relationships in terms of the situation represented by the relationship

New York State Education Department
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Graphs of Proportional Relationships

o Watch- Interpreting the graphs of proportional relationships

o Watch- Describe the relationship between measures by examining a graph

o Watch- Quantify the relationship of two proportional measures

o Watch- Determine the unit rate of a proportional relationship using a graph

o Practice- Interpreting graphs of proportional relationships

Number Systems:  Explains the relationships between graphs of proportional 

relationships in terms of the situation represented by the relationship

New York State Education Department



https://www.khanacademy.org/math/cc-seventh-grade-math/cc-7th-ratio-proportion/cc-7th-equations-of-proportional-relationships/v/examples-interpreting-graphs-of-proportional-relationships
https://learnzillion.com/lessons/3022-describe-the-relationship-between-measures-by-examining-a-graph
https://learnzillion.com/lessons/3216-quantify-the-relationship-of-two-proportional-measures
https://learnzillion.com/lessons/3216-quantify-the-relationship-of-two-proportional-measures
https://www.khanacademy.org/math/cc-seventh-grade-math/cc-7th-ratio-proportion/cc-7th-equations-of-proportional-relationships/e/interpreting-graphs-of-proportional-relationships
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Applications of Proportional Relationships

• Tax

o To find the amount of tax one would pay for an item, 

use the equation for proportional relationships

o The tax rate will be given.  Substitute the value in for the percent.  

o The purchase price will be given. Substitute the value for the whole.

o Use equivalent ratios or cross multiplication to solve. This will give you the 

amount of tax one would pay.

o To find the total cost after taxes, add the purchase price (the whole) and the 

dollar amount for the tax. 

o Watch- Solve problems with taxes: using proportions 

• Discount

o Use the same procedure for tax, but subtract the dollar amount of the 

discount from the purchase price.

• Practice- Tax and discount

Number Systems:  Uses proportional relationships to solve multistep ratio 

and percent problems

New York State Education Department




𝑝𝑎𝑟𝑡

𝑤ℎ𝑜𝑙𝑒
=
𝑝𝑒𝑟𝑐𝑒𝑛𝑡

100

https://learnzillion.com/lessons/327
https://www.ixl.com/math/grade-7/find-the-percent-tax-discount-and-more
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Applications of Proportional Relationships

• Tips

o To find the amount of tip one would pay for an item, 

use the equation for proportional relationships

o The tip rate will be given.  Substitute the value in for the percent.  

o The purchase price will be given. Substitute the value for the whole.

o Use equivalent ratios or cross multiplication to solve. This will give you the 

amount of tip one would pay.

o To find the total cost after tip, add the purchase price (the whole) and the 

dollar amount for the tax. 

o Watch- Solve problems with tips

o Practice- Tip, tax, and discount

Number Systems:  Uses proportional relationships to solve multistep ratio 

and percent problems

New York State Education Department




𝑝𝑎𝑟𝑡

𝑤ℎ𝑜𝑙𝑒
=
𝑝𝑒𝑟𝑐𝑒𝑛𝑡

100

https://learnzillion.com/lessons/328-solve-problems-with-tips-using-proportions
https://www.ixl.com/math/grade-7/percent-of-a-number-tax-discount-and-more
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Applications of Proportional Relationships

• Percent of increase and decrease

o Percent of increase or decrease displays the amount a situation has 

changed in a percentage.  

o To find the percent of increase or decrease, we use the percent proportion

 First find the amount the situation has increased or decreased and substitute that value 

for the part.

 The whole is the starting value of the situation.

 Use equivalent ratios or cross multiplication to solve.

o Example: Amanda is saving up for a new bike.  This month, she started with $50 and ended 

with $150.  What is the percent increase in her savings?

 First find how much she saved 150-50 = 100 and substitute

 The whole is what she started with, 50. Substitute

 We are looking for the percent, so that is x.

 We increased the ratio by 2, so 100 x 2 = 200.  Amanda increased her savings by 200%

o Watch- Percent of increase

o Watch- Percent of decrease

o Watch- Growing by a percentage

Number Systems:  Uses proportional relationships to solve multistep ratio 

and percent problems

New York State Education Department

𝑝𝑎𝑟𝑡

𝑤ℎ𝑜𝑙𝑒
=
𝑝𝑒𝑟𝑐𝑒𝑛𝑡

100

100

50
=

𝑥

100

https://learnzillion.com/lessons/366-find-the-percent-of-increase-using-a-proportion
https://learnzillion.com/lessons/365-find-the-percent-of-decrease-using-a-proportion
https://www.khanacademy.org/math/algebra/solving-linear-equations-and-inequalities/old-school-equations/v/growing-by-a-percentage


/ 20

Applications of Proportional Relationships

• Percent error

o Percent of increase or decrease displays the amount a situation 

has changed in a percentage.  

o To find the percent of increase or decrease, we use the percent proportion

o Watch- Solve problems with tips

o Practice- Tip, tax, and discount

o You can also write a percent proportion by thinking something is a certain 

percent OF 100. 

Number Systems:  Uses proportional relationships to solve multistep ratio 

and percent problems

New York State Education Department





𝑝𝑎𝑟𝑡

𝑤ℎ𝑜𝑙𝑒
=
𝑝𝑒𝑟𝑐𝑒𝑛𝑡

100

…𝑖𝑠

…𝑜𝑓
=

%

100

https://learnzillion.com/lessons/328-solve-problems-with-tips-using-proportions
https://www.ixl.com/math/grade-7/percent-of-a-number-tax-discount-and-more
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Multistep Percent Problems

• Some percent problems can be tricky!

o Watch the following videos, CAREFULLY!

o Successive percentages

 Watch- Compute successive percentages

o Finding the amount of change and the final amount 

 Watch- Find the amount of change and the final amount

o Finding the original amount and the amount of change

 Watch- Finding the original amount and the amount of change 

• Simple Interest

o Simple Interest is the amount of money one would pay for a loan or one would get 

paid on an investment.  This interest is based on the principal, the interest rate, and 

the time period. 

o The formula is 𝐼 = 𝑝 × 𝑟 × 𝑡

 I = interest, p = original amount, r= percentage rate, and t = time (years)

 Be careful with time! Time is ALWAYS in years.  If the amount of the loan is 6 

months, that is .5 of a year!

o Watch- Simple Interest

Practice- Simple Interest

Number Systems:  Uses proportional relationships to solve multistep ratio 

and percent problems

New York State Education Department





https://learnzillion.com/lessons/879-compute-successive-percentages-using-proportions-and-equations
https://learnzillion.com/lessons/880-find-the-amount-of-change-and-the-final-amount-given-the-percent-of-change-and-the-original-amount
https://learnzillion.com/lessons/882-find-the-original-amount-and-the-amount-of-change-given-the-percent-change-and-final-amount
https://www.youtube.com/watch?v=ZWCXrbnMN-E
https://www.ixl.com/math/grade-7/simple-interest
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Proportional Relationship & Linear Equations

• Linear functions are characterized by having a constant rate of change (the 

change in the outputs is a constant multiple of the change in the 

corresponding inputs).

• Proportional relationships are a major type of linear function; they are those 

linear functions that have a positive rate of change a begin a 0, 0.

o A proportional relationship can be represented by the equation 𝒚 = 𝒎𝒙

where m = the constant of proportionality (constant rate of change) 

o A linear equation is represented by the equation 𝒚 = 𝒎𝒙+ 𝒃

where m = constant rate of change (formally known as slope) and b = the 

initial value (y-intercept)

Number Systems:  Understands the connections between proportional 

relationships, lines, and linear equations.

New York State Education Department
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Proportional Relationship & Linear Equations

• A proportional relationship can be represented by a graph.  The line representing the 

proportional relationship has a constant rate of change and starts at the origin. It is also 

positive!

• A linear equation is also represented by a graph. The line representing the linear equation also 

has a constant rate of change, BUT starts at a point on the y-axis (initial value).  It can have a 

positive or a negative rate of change or have no rate of change or an undefined rate of 

change.

• The blue line is a proportional relationship because it starts at the origin and the red line is a 

linear equation because it has a constant rate of change and starts on the y-axis.

Number Systems:  Understands the connections between proportional 

relationships, lines, and linear equations.

New York State Education Department
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Similar Triangles and Slope

• The connection between the unit rate in a proportional relationship and the slope 

of its graph depends on a connection with the geometry of similar triangles.

• The fact that a line has a well-defined slope-that the ratio between the rise and 

run for any two points on the line is always the same-depends on similar triangles.

o Watch- y=mx using similar triangles

Number Systems:  Uses similar triangles to explain why the slope is the same 

between any two distinct point on a nonvertical line in the coordinate plane 

and graphs and analyzes linear equations.  

New York State Education Department



https://learnzillion.com/lessons/1472-derive-y-mx-using-similar-triangles
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Linear Equations

• We have been looking at the difference in proportional relationships and linear equations by analyzing 

their graphs and equations.

• Now we are going to focus on just linear equations. 

o This equation, 𝒚 = 𝒎𝒙 + 𝒃, is the equation for a linear relationship with an initial value.  The 

equation is formally known as slope-intercept form.

• What does this mean in Algebra? Watch the following videos.

o Watch-What is slope?

o Watch- Finding the slope of a line

o Practice- Finding slope from a graph

o Watch- Finding slope from two ordered pairs

o Practice- Finding slope from two points

o Watch- Graph a line in slope intercept form

o Practice- Finding slope from an equation

o Watch- Converting equations to slope intercept form

o Practice- Converting equations to slope intercept form

Number Systems:  Uses similar triangles to explain why the slope is the same 

between any two distinct point on a nonvertical line in the coordinate plane 

and graphs and analyzes linear equations.  

New York State Education Department









https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/v/slope-intuition-example
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/v/slope-of-a-line
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/e/slope-from-a-graph
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/v/slope-of-a-line-3
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/e/slope-from-two-points
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/v/graphing-a-line-in-slope-intercept-form
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/e/slope-from-an-equation-in-slope-intercept-form
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/v/converting-to-slope-intercept-form
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/e/slope-from-an-equation-in-standard-form
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Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Writing Expressions:

50% of US college students live on campus. Out of all students living on campus, 40% are 

students. What percentage of US students are graduate students living on campus?

A. 90%

B. 5%

C. 40%

D. 20%

E. 25%
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Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Writing Expressions Solution D

Since half of college students live on campus, we need to find 40% of 50% which gives us 

20%.

We can set this up using  

So we would have                     
𝑥

50
=

40

100

When we cross multiply we would have    40(50) = 100x

2000   = 100x       (divide both sides by 100)

20   = x

…𝑖𝑠

…𝑜𝑓
=

%

100
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Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Ratios:

Blue marbles, green marbles and red marbles are in a ratio of 5 to 7 to 8 in a box. If the 

total number of marbles is 240, how many green marbles are in the box?

A. 81

B. 83

C. 84

D. 86

E. 90
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Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Ratios Solution: C

We can solve this problem by setting up an equation to represent the ratios for the 

marbles.

Blue marbles = 5x

Green marbles = 7x

Red marbles = 8x

Total number of marbles = 240

5x + 7x + 8x = 240

20x  = 24

x = 12

Plug the value 12 in for x to find the total number of green marbles.  G

Green marbles = 7(12) = 84
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Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Percent/Discount:

The price of shirts in a store is $20 and the price of ties in the same store is $15. A 

customer buys 2 shirts and 3 ties during a sale when the price of shirts is discounted 15% 

and the price of ties is discounted 10%. How much did the customer save due to the sale?

A. $12

B. $7.5

C. $5

D. $10.5

E. $10
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Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Percent/Discount Solution: D

The price of discounted shirts is (1 – .15)$20 = $17.  

The customer saves $3 per shirt and buys 2 shirts so $3(2)= $6 on shirts.

The price of discounted ties is (1 – .1)$15 = $13.5.

The customer saves $1.50 on each tie and buys 3 ties so $1.50(3) = $4.50 on ties.

When we add the saving together, we see that the customer saves $6 + $4.50 = $10.50.
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Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Proportions: 

Solve the proportion

A. x = 1 and x = -1

B. x = 0

C. x = -0.5

D. x = 1 and x = -2n

E. x = 0.5
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Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Proportions Solution: C

To solve this proportion, we need to cross multiply

(x-1) (x-1)  = (x+2) (x+2)            Simplify

x2 - 2x + 1 = x2 + 4x + 4            Subtract x2  from each side

- 2x + 1 = 4x + 4                   Add 2x to each side

1 = 6x +4                    Subtract 4 from each side

-3 = 6x                         Divide both sides by 6

-0.5 = x                   



/ 35

Additional Practice Problems Ratios and Proportional Relationships

New York State Education Department

Convert Units: 

An insect is 20mm long. If you put such insects in a line, how long is a line made with 10 

million of them? Express the result in kilometers.

A. 20km

B. 200km

C. 2,000km

D. 20,000km
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Convert Units Solution: B 

An insect is 20mm long. If you put such insects in a line, how long is a line made with 10 

million of them? Express the result in kilometers.

Since we need to express our answer in kilometers, we can first convert 20mm into km.

20𝑚𝑚
×

1𝑚

000𝑚𝑚
×

1𝑘𝑚

1000𝑚
= 

20𝑘𝑚

1,000.000
= 0.00002𝑘𝑚 or 2 x10-5 km

Now that we know we have 2 x10-5km, we can multiply that by 10 million 

10 million = 10,000,000 = 1 x107

(2 x10-5km)(1 x107) = 2 x102 km or 200km


