Physical Science
Science

Module 
PS-5.2
Forces and Motion
Lesson A

Instructional Progression: knowledge: 
In the 8th grade students used the formula for average speed, v = d/t to solve real-world problems (8-5.2). In 8th grade the concept is “speed” even though the variable is represented by a “v”. In PS-5.1 students develop a conceptual understanding of the idea that direction is an important aspect of the motion of an object and compare the concepts of distance and displacement. The term “velocity” is used for the first time, and students differentiate speed and velocity (PS-5.1). This indicator addresses the mathematical dimension of motion solving for average speed or velocity. Physical Science students will need to rearrange the equation v = d/t to solve for any of the variables.

Taxonomy level of indicator:  
3.2-C Apply Procedural Knowledge

Key Concepts:

Average speed (v) 

Average velocity (v)

Distance (d) 


Displacement (d)

Elapsed time (t)

Content Overview:

It is essential for students to

· Understand the correct context for the variables in the word problem when using the equation v = d/t.

In the equation, “v” can represent either velocity or speed and “d” can represent either displacement or distance, depending on the context of the problem. The differences are addressed in PS-5.1

 The term “speed” or “velocity” refers to average speed or velocity.

Students must determine the “given” information in a problem using the correct units.

See sample table: 
	Variable
	Abbreviation
	Units
	Direction
Required?
	Examples


	Speed
	v
	Distance/time
	No direction
	m/s             22 cm/yr

	Velocity
	v
	Distance/time
	With
	m/s north  36 km/h west

	Distance
	d
	Distance
	No direction
	15 m          30.0 km

	Displacement
	d
	Distance
	With
	546 km down 24.9 west

	Time
	t
	Time
	NA
	15 s           32 days

	
	
	
	
	


· Use the formula, v = d/t.

 Students must be able to calculate average speed.

 When calculating average speed using v = d/t: the average speed for the trip equals the total distance divided by the total time. Ignore the direction of the motion.

 
Students must be able to calculate average velocity.

When calculating average velocity using v = d/t: the average velocity equals the total displacement divided by the total time.

When indicating the average velocity, direction must be given and the average velocity will have the same direction as the total displacement. 
The total displacement is the (straight line or shortest) distance and direction from the starting point.

If the direction of the motion is changing, the velocity will not be constant even if the speed is constant.

Students must be able to rearrange the equation to solve for any of the variables. Example: d = vt, or t = d/v

The instantaneous velocity at any point will not necessarily be the same as the average velocity.

Teaching Lesson A:

Solving Problems Related to Average Speed or Velocity
Introduction to the lesson:

Many students who are successful with word problems use a simple structured approach that actually mimics how experts solve problems. The format that is generally followed includes creating a givens list, identifying what is the unknown, identifying a useful equation, substituting the numbers and units into the equation, solving the equation with units, evaluating the number and units to see if it makes sense, and circling the answer.

 Lesson time:
1 day
Materials Needed:
Student notebooks
Essential Question:
How can a formula be used to solve problems related to average speed and velocity?
Procedure:
Example 1

What is the speed of Motion 1 that traveled a total of 3 meters in 6 seconds?


	Given

distance = 3m

time = 6 seconds

	Useful Equations
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	Unknown

speed = ?


	Substitute
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	Evaluate Answer

Does it make sense that while walking slow that the speed or rate of motion would be one-half a meter a second? Do the units make sense when calculating for speed? 
speed  =  0.5 m/s



Assessing the Lesson:

Formative Assessment

Reflecting Questions 

1. What is the velocity of a car that traveled 165 miles in 3 hours?

	Given

distance = 165 miles
time = 3 hours


	Useful Equations
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	Unknown

velocity = ?


	Substitute
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	Evaluate Answer

Does it make sense that a car would go ___ miles in one hour? Do the units make sense for velocity?


velocity =



2. A child is walking to school at a speed of 1.2 m/s. If the school is 1000 m away, how long will it take to get to school?

	Given


	Useful Equations
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	Unknown


	Substitute



	Evaluate Answer




3. A football player is running at a speed of 4 m/s. How far will he run if he is tackled in 6 seconds?

	Given


	Useful Equations
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	Unknown


	Substitute



	Evaluate Answer




Additional Instructional Considerations:

Summative Assessment

Vocabulary Development of Key Concepts 
Purpose: To understand the meaning and uses of Key Concepts involving speed and velocity.

Materials: Graphic organizer, Frayer Model Worksheets

Procedure: Complete the following graphic organizer and Frayer Models.
	Variable
	Abbreviation
	Calculate or Measure
	Direction Required?
	Examples

	Speed
	v
	
	
	
	

	Velocity
	
	distance/time
	
	
	

	Distance
	
	
	
	5m
	

	Displacement
	
	
	yes
	
	

	Time
	
	time
	
	
	32 days


	Definition (in own words)


	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)


	Facts/Characteristics

	Examples

	Non-examples

	Definition (in own words)


	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)


	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)



	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)



	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)



	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)



	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)



	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)


	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)


	Facts/Characteristics

	Examples

	Non-examples


	Definition (in own words)


	Facts/Characteristics

	Examples

	Non-examples
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	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction:  1
	(one day equals 90 min)

	Standard(s) addressed:  PS–5 The student will demonstrate an understanding of the nature of forces and motion.
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	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–5.2 
Use the formula v = d/t to solve problems related to average speed or velocity.


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?

Adopted Physical Science Textbook (see appendix for correlations)
Suggested Data Streaming Video

Science Investigations Physical Science: Investigating Motion, Forces and Energy

2004 Discovery Channel School

Several segments focus on the ways different forces affect motion.
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	Module 5-2
Lesson A
Solving Problems Relating to Average Speed or Velocity
	Assessment 1
Vocabulary Development of Key Concepts

Assessment Guidelines:
The objective of this indicator is to use the formula v=d/t to solve problems, therefore the primary focus of assessment should be to apply the velocity equation to a novel word problem or set of laboratory data, not just repeat problems that are familiar.

In addition to use, assessments may require that students:

· Apply procedures for manipulating the velocity equation;

· Recall the differences between speed and velocity as to whether a direction is needed;

· Identify the units needed in the solution to a problem.
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Standard: The student will demonstrate an understanding of the nature of forces and motion.








Indicator:  Use the formula v = d/t to solve problems related to average speed or velocity.








Other Indicators Addressed: PS- 5.1
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