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Problem 

solving •  Apply a four-step method for solving problems. 

•  Express and interpret the relationships among physical variables 

symbolically using equations.  

•  Manipulate equations algebraically to solve for a variable. 

Objectives 

 

2.  Solve this equation for t : 

 

A.      B.            C.      D.     

 
1.  A car takes 20 seconds to travel 400 m.  Next, the car stops for 

5.0 seconds.  Finally, during the next 100 seconds it travels an 
additional 800 m. 

     What is the car's average velocity during this entire time?     

Assessment Physics terms 

•  conversion factor 

•  variable 

•  independent variable 

•  dependent variable 

•  model 

•  displacement 

•  average velocity 

Equations 

Mathematics properties: 

Equations 

Average velocity: 

Displacement for 
an object that is 

accelerating: 
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How would you begin to solve this problem? 

A man runs at a constant speed of 5 meters per second.  

How long will it take him to travel 275 meters? 

 

 

Brainstorm 

 

 

Four-step method for  

problem solving 

Using these four steps can 
help you solve any problem.  

Apply the method 
A man runs at a constant speed of 
5.0 m/s.  How long will it take him to 

travel 275 meters? 

What is being asked for? 

A man runs at a constant speed of 
5.0 m/s.  How long will it take him to 

travel 275 meters? 

What is being asked for? 

What information is given? 

time 

Apply the method 

What relationships involve 
these variables? 

Apply the method 

time 

A man runs at a constant speed of 
5.0 m/s.  How long will it take him to 

travel 275 meters? 

What is being asked for? 

What information is given? speed,  
distance 

A man runs at a constant speed of 
5.0 m/s.  How long will it take him to 

travel 275 meters? 

What is being asked for? 

What information is given? 

What relationships involve 
these variables? 

What is your solution strategy? 

Apply the method 

speed,  
distance 

time 
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A man runs at a constant speed of 
5.0 m/s.  How long will it take him to 

travel 275 meters? 

What is being asked for? 

What information is given? 

What relationships involve 
these variables? 

What is your solution strategy? 

time 

Apply the method 

speed,  
distance 

This equation model expresses the 
relationship between distance, time, 

and acceleration for an object initially 
at rest: 

Modeling 

In physics a model is a relationship between 
variables that allows you to make predictions. 

Modeling 

In physics a model is a relationship between 
variables that allows you to make predictions. 

But what if you know the distance, and want to find time 
or acceleration instead?  Sometimes you have to 

rearrange the equation to solve a problem. 

This equation model expresses the 
relationship between distance, time, 

and acceleration for an object initially 
at rest: 

In Investigation 2C 
you will practice 

using algebra to 
rearrange equations.   

Exploring the ideas 

Click the simulation 
on page 64. 

 

Investigation 
Part 1:  Using algebra to rearrange an expression  

1.  Open the first interactive 
element that asks you to solve 

the equation v = d/t for time t.  

2.  Choose the next step to solve 

the problem. 

 
3.  Inspect what happens 

algebraically to the expression 
due to your choice. 

Questions for Part 1 

a.   What was your solution to the 
algebra problem?  Record your 

final solution on your 
assignment sheet. 

 

b.  Did you solve the problem in the 

minimum number of steps? 

Investigation 
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Part 2:  Solve two more problems 

1.  Using the second interactive 
simulation, solve the algebraic 

equation x = x
0
 + v

0
t  for the 

initial speed v
0
. 

2.  Using the third interactive 

simulation, solve the equation 

d = ½ at2 for time t.  

Investigation 
Questions for Part 2 

a.   What was your solution for the 
second algebra problem? 

 
b.  What was your solution for the 

third algebra problem? 

Record your final solutions 
on your assignment sheet. 

 

Investigation 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

Test your skill 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

Test your skill 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

Test your skill 

distance 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

What information is given? 

Test your skill 

distance 
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A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

What information is given? 

Test your skill 

distance 

velocity, time 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

What information is given? 

What relationships involve what was 

asked for and given? 

Test your skill 

distance 

velocity, time 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

What information is given? 

What relationships involve what was 

asked for and given? 

Test your skill 

distance 

velocity, time 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

What information is given? 

What relationships involve what was 

asked for and given? 

What is your solution strategy? 

Test your skill 

distance 

velocity, time 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

What information is given? 

What relationships involve what was 

asked for and given? 

Use consistent units! 

What is your solution strategy? 

distance 

Test your skill 

velocity, time 

A bicyclist rides at a constant velocity of 
5.0 m/s for 2 hours.  How far does she go? 

What is being asked for? 

What information is given? 

What relationships involve what was 

asked for and given? 

Use consistent units! 

What is your solution strategy? 

Test your skill 

distance 

velocity, time 
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Suppose this is the relationship: 

 

But the variable you are asked for is time t. 

Solving for a variable Solving for a variable 

Multiply both sides by 2: 

Solve the relationship for time, t : 

Solving for a variable 

Solve the relationship for time, t : 

Multiply both sides by 2: 

 

Divide both sides by a: 

Solving for a variable 

Solve the relationship for time, t : 

Multiply both sides by 2: 

 

Divide both sides by a: 

 

Solving for a variable 

Solve the relationship for time, t : 

Multiply both sides by 2: 

 

Divide both sides by a: 

 

Take the square root of both sides: 

Solve the relationship for time, t : 

Solving for a variable 

Multiply both sides by 2: 

 

Divide both sides by a: 

 

Take the square root of both sides: 



5/14/14 

7 

A car accelerates steadily from rest at a rate of 4.0 m/s2.  
How long will it take to move a distance of 100 meters? 

What is being asked for? 

 

Test your knowledge 
A car accelerates steadily from rest at a rate of 4.0 m/s2.  
How long will it take to move a distance of 100 meters? 

What is being asked for? 

What is given? 

 

time 

Test your knowledge 

A car accelerates steadily from rest at a rate of 4.0 m/s2.  
How long will it take to move a distance of 100 meters? 

What is being asked for? 

What is given? 

What is the relationship? 

 

 

time 

acceleration, distance 

Test your knowledge 
A car accelerates steadily from rest at a rate of 4.0 m/s2.  
How long will it take to move a distance of 100 meters? 

What is being asked for? 

What is given? 

What is the relationship? 

Solve for wanted variable: 

 

time 

acceleration, distance 

Test your knowledge 

A car accelerates steadily from rest at a rate of 4.0 m/s2.  
How long will it take to move a distance of 100 meters? 

What is being asked for? 

What is given? 

What is the relationship? 

Solve for wanted variable: 

 

 

time 

acceleration, distance 

Test your knowledge 
A car accelerates steadily from rest at a rate of 4.0 m/s2.  
How long will it take to move a distance of 100 meters? 

What is being asked for? 

What is given? 

What is the relationship? 

Solve for wanted variable: 

 

 

time 

acceleration, distance 

Test your knowledge 
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A car accelerates steadily from rest at a rate of 4.0 m/s2.  
How long will it take to move a distance of 100 meters? 

What is being asked for? 

What is given? 

What is the relationship? 

Solve for wanted variable: 

 

Solution: 

 

time 

acceleration, distance 

Test your knowledge 
A car accelerates steadily from rest at a rate of 4.0 m/s2.  
How long will it take to move a distance of 100 meters? 

What is being asked for? 

What is given? 

What is the relationship? 

Solve for wanted variable: 

 

Solution: 

 

time 

acceleration, distance 

Test your knowledge 

Assessment 

What is the car's average velocity during this entire time?  

wanted:    

given: 

 
1.  A car takes 20 seconds to travel 400 m.  Next, the car stops for 

5.0 seconds.  Finally, during the next 100 seconds it travels an 
additional 800 m. 

     

relationship: 

solution:  

Assessment 

What is the car's average velocity during this entire time?  

wanted:   average velocity  

given: 

 
1.  A car takes 20 seconds to travel 400 m.  Next, the car stops for 

5.0 seconds.  Finally, during the next 100 seconds it travels an 
additional 800 m. 

     

relationship: 

solution:  

Assessment 

What is the car's average velocity during this entire time?  

wanted:   average velocity  

given:    distance, time 

 
1.  A car takes 20 seconds to travel 400 m.  Next, the car stops for 

5.0 seconds.  Finally, during the next 100 seconds it travels an 
additional 800 m. 

     

relationship: 

solution:  

Assessment 

What is the car's average velocity during this entire time?  

wanted:   average velocity  

given:    distance, time 

 
1.  A car takes 20 seconds to travel 400 m.  Next, the car stops for 

5.0 seconds.  Finally, during the next 100 seconds it travels an 
additional 800 m. 

     

relationship: 

solution:  
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Assessment 

What is the car's average velocity during this entire time?  

wanted:   average velocity  

given:    distance, time 

 
1.  A car takes 20 seconds to travel 400 m.  Next, the car stops for 

5.0 seconds.  Finally, during the next 100 seconds it travels an 
additional 800 m. 

     

relationship: 

solution:  

v =
d

t
=

400 m + 800 m( )
20 s + 5 s + 100 s( )

=
1200 m

125 s
= 9.6 m/s

Assessment 
2.   Solve this equation for t: 

 

A.      B.           C.     D.     

2.  Solve this equation for t: 

 

A.      B.           C.     D.     

Assessment 


