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Working with 

equations for 

speed and 

velocity 

Objectives 

•  Interpret symbolic relationships. 

•  Describe motion using equations for speed and 

average velocity.  

•  Solve speed and velocity problems mathematically. 

Assessment 
1.  If v = d/t which of the following is true? 

A. 

B. 

C. 

D. 

 

d = v × t 

d + t = v 

v = t ÷ d 

v × t = d × v 

Assessment 
2.   A car traveling at an average velocity of 25 m/s drove from a position 

1000 m east of the origin to a new position 500 m west of the origin in 

one minute. 

a)   Write out the equation for average velocity using variables.  

 

b)   Rewrite this equation by replacing the variables with the 
correct numbers and units. 

 

Assessment 
3.  The stations at two ends of a subway line are 6,500 m apart.   

How long does it take for a train make a round trip between 
these stations if it travels with an average speed of 8.0 m/s? 

Equations 

The speed is the distance traveled 
divided by the time taken. 

The velocity is the change in position 
divided by the change in time. 



5/15/14 

2 

Math is a language of relationships between values. 

The equation   

                  

means that whatever “a” represents is always exactly the same as 

multiplying “b” by “c” no matter what values these variables have. 

The language of algebra 

What is the meaning of the equals sign, “=”? 

Math is a language of relationships between values. 

The equation   

  

The language of algebra 

Math is a language of relationships between values. 

The equation   

  

It is not “where you put the answer” 
 – this may sometimes be true, but it is not the meaning of “=”. 

 

What is the meaning of the equals sign, “=”? 

The language of algebra 

The “=” means 

whatever is on the left is exactly the same as 
whatever is on the right.  

The meaning of “=“ 

The equation  a = bc  means: 

Whatever “a” represents is 
exactly the same as  

whatever “bc” represents. 

 
Same value 

Same units 

 
One can be substituted for 
the other since both are the 

same.  

The language of algebra 

If a = xy is true,  
           

then  xy = bc is also true  
 

because a is always the 
same as bc. 

The equation  a = bc  means: 

xy 

The language of algebra 
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Algebra is like a game with rules.   

The possible moves are prescribed by the rules.   

You keep trying different moves until you get the 

solution you seek.  

The rules of the game 

Click on this 
simulation 

on page 83 

Exploring the ideas 

Solve the velocity 
equation for the 

change in time.  
 

What should your first 
step be?  Click on that 

step. 

 
What is the minimum 

number of operations 

(or moves) needed? 

Engaging with the concepts 

An equation can be changed into 
different forms that are useful for 

solving different problems. 

As long as you follow the rules, 

the equality of both sides is 

maintained no matter what the 
values of the variables are! 

Rearranging variables 

The equation is: 

Example:  If you need to go 120 miles and drive at 60 mph, 
then how long will it take? 

Rearranging variables 

The equation is:                           Solve it to calculate the time. 

Example:  If you need to go 120 miles and drive at 60 mph, 
then how long will it take? 

How can you get the time 
from distance and speed? 

Rearranging variables 
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If this is true . . . 

The 
equality 

rule 

Multiply both sides by time t. 

then this must also be true. 

The equals sign still holds as long as 
whatever you do on the left you also do on 

the right. 
 

The rules of algebra 

The 
identity 

rule 

Distance is speed multiplied by time. 

If this is true . . . then this must also be true. 

The rules of algebra 

The equals sign still holds as long as 
whatever you do on the left you also do on 

the right. 
 

The 
equality 

rule 

Divide both sides by speed v. 

If this is true . . . then this must also be true. 

The rules of algebra 

Time is distance divided by speed. 

The 
identity 

rule 

then this must also be true. If this is true . . . 

The rules of algebra 

The speed is the distance traveled 

divided by the time taken.  

The distance traveled is the 
speed multiplied by the time. 

English Math 

The time taken is the distance 
traveled divided by the speed. 

Why use math? 

Math has clear rules that let you generate new and useful statements. 

Identity 
rule 

This is often used to “cancel out” a variable from 
one side of an equation, or bring it to the other 

side. 

The rules of algebra 
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Equality 
rule 

Whatever you 
do to one side 

you do the 
same to the 

other to 
preserve the 

equality. 

The rules of algebra 

Symmetry 
rules 

The rules of algebra 

Be careful with 
subtraction and 

division! 

The rules of algebra Assessment 
1.  If v = d/t which of the following is true? 

A. 

B. 

C. 

D. 

 

d = v × t 

d + t = v 

v = t ÷ d 

v × t = d × v 

1.  If v = d/t which of the following is true? 

A. 

B. 

C. 

D. 

 

Assessment 

d = v × t 

d + t = v 

v = t ÷ d 

v × t = d × v 

Assessment 
2.   A car traveling at an average velocity of 25 m/s drove from a 

position 1000 m east of the origin to a new position 500 m west 

of the origin in one minute.   

a)   Write out the equation for average velocity using variables.  

b)   Rewrite this equation by replacing the variables with the correct 

numbers and units. (Let east be the positive direction.) 
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3.  The stations at two ends of a subway line are 6,500 m apart.  

How long does it take for a train make a round trip between 

these stations if it travels with an average speed of 8.0 m/s? 

Assessment 
3.  The stations at two ends of a subway line are 6,500 m apart.  

How long does it take for a train make a round trip between 

these stations if it travels with an average speed of 8.0 m/s? 


