Physical Science

Science

Module 

6.4
Interactions of Matter and Energy

Lesson

A

Instructional Progression: 
In the 6th grade students recognized that energy is the ability to do work (force exerted over a distance) (6-5.6). In Physical Science students will expand their concept of work by developing a mathematical understanding of the concept.
Taxonomy Level: 

3.2-C Apply Procedural Knowledge

Key Concepts:

Work: Force, Displacement

Joule
Content Overview:
It is essential for the student to understand that
· Solve problems for any variables in the equation, W = FD, (i.e. F=W/d or d=W/F) using data.

· Use dimensional analysis to determine the proper units using the SI system:

Force should be given in newtons;

 Distance should be given in meters;

 Work will be newton-meters or joules.

· The displacement should be in the direction of the force.
Teaching Lesson A:

Work Problems
Introduction to the lesson:
Work is defined as a force acting through a distance. Work is done only when a force moves an object.

Lesson time:

1 day

Materials Needed:


Calculators and pencils
Essential Question:
What is the relationship among the force applied to an object, the displacement of the object, the energy transferred to the object and the work done?
Procedure:

The following are units of work, force, and distance. Use them to label the numbers in your problems.
Work - Newton-meter (N-m) or Joule (J)

Force - a combination of a mass unit times an acceleration unit such as kg x meters/sec2. The Newton (N) is a shorthand way to write the force unit provided that mass is in kilograms and acceleration is in meters/sec2.

Distance - meters (m)

Identify the known, the unknown, the formula used, the substitution and the answer, all with appropriate units.

1. 
If a force of 20 Newtons moves an object 10 meters, how much work is done?

2. 
If it takes 500 Joules of work to move an object 10 meters, what force was needed?

3. 
What distance was an object moved by a force of 40 N if the work done was 600 Joules?

4. 
How much work is done if a box weighing 28 Newtons is carried up a ladder for a distance of 2 meters?

5. 
A pulley performed 30 joules of work on a 15 Newton block. How high did the machine lift the block?

6. 
A motor pushes a car with a force of 35 Newtons 350 meters. How much work is done?

7. 
Seventy joules of work move a load a distance of 10 meters. Find the weight of the load.

8. 
How much work is done if a 40 000 Newton truck is dragged 10 meters?

9. 
How high can 12 Newtons of force be lifted by 60 joules of work?

10. 
What weight can be pushed 3 meters by 9 joules of work?

11. 
How much higher can 50 joules of work lift a 10 Newton object as compared to lifting a 20 Newton object?

12. 
If the amount of work done on a 800 Newton weight moves the weight 10 meters how much work is needed to move the same weight 40 meters?
Summative Assessment

EOC Type Questions

1. A box weighing 15 Newtons is lifted 3 meters. The work done is


A. 5 joules

B. 0.2 joules


C. 45 kilograms


D. 45 joules

2. How high can a can of paint weighing 20 Newtons be lifted by 180 joules of work?


A. 3600 meters


B. 9 meters


C. 9 centimeters


D. 180 meters

3. What weight can be lifted 12 meters by 60 joules of work?

A. 12 Newtons


B. 60 Newtons


C. 720 Newtons


D. 5 Newtons

4. A mass of 4 kg is lifted 5 meters. The amount of work done is


A. 20 joules


B. 196 joules


C. 39.2 joules


D. 200 joules.

5. The formula for work does NOT include


A. time


B. force


C. distance

Answers 

1. D
2. B
3. D
4. B
5. A
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	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–6 The student will demonstrate an understanding of the nature, conservation, and transformation of energy.
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	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–6.4
 Explain work in terms of the relationship among the force applied to an object, the displacement of the object, and the energy transferred to the object.


	SC Science Standards Support Guide https://www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?
Adopted Physical Science Textbook (see appendix for correlations)

Scotland Learning

http://www.bbc.co.uk/scotland/education
Energy tutorial

http://www.physicsclassroom.com/Class/energy/energtoc.
ETV Streamline SC Video Basics of Physics: Exploring Energy

Elements of Physics: Energy: 
Work and Power 

Law of Conservation of Energy 4:35
	Module 6-4 
Lesson A

Work Problems

	Assessment 1
EOC Type Questions
The objective of this indicator is to use the formula W = FD to solve problems related to work, therefore, the primary focus of assessment is to apply the correct procedure to mathematically determine the one of the variables in the formula W =FD in situations involving work.

In addition to use, assessments may require that students:

Recognize the proper units for force, distance (displacement), and work;

Apply dimensional analysis to determine the proper SI units for work. 
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	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	ETV Streamline SC ;Elements of Physics: Energy, Work and Power

Energy As Work 1:21

ETV Streamline SC: Matter and Energy: Energy:: What Is It?

Energy at Work: How Do We Define It?
1:18


	
	


Standard: The student will demonstrate an understanding of the nature, conservation, and transformation of energy.








Indicator:  Use the formula, W = FD, to solve problems related to work done on an object.





Other Indicators Addressed: PS-6.3

















