School:  LJHS   Subject:  Science 
Grade:  8

Unit D:  Mechanical Systems


MECHANICAL SYSTEMS
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UNIT OVERVIEW
During the mechanical systems unit, you will look at three major 

areas that influence our understanding of the mechanical world.

1.  We begin with an examination of the basic or “simple” machines used every day such as levers, inclined planes, wheels and axles, gears and pulleys.  We discuss the use of energy, effects of friction, and efficiency of these machines.  Students can compare work input and work output, and examine ways to boost efficiency of these machines.

2. We extend examination of machines to how many simple machines can be used together to create more complex systems such as jackhammers, robotic arms and hydraulic lifts.  We discuss mechanical advantages of machines.  Students will examine hydraulics and pneumatics while incorporating force and area to produce pressure.  We look at how systems are combined to create complex machines

3. The last area we discuss is the interaction of people and technology throughout history and in the present day.  We will see the development of machines as technological advances are made.  We will also discuss how more emphasis is being placed on comfort, reliability and ease of use of machines today
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As you work through this unit, you will need to provide evidence of your understanding of concepts related to machines.  Use this table to keep track of your progress and where you have shown clear understanding of each concept.

	Science 8 Mechanical Systems
 Knowledge Outcomes

	1. Illustrate the development of science and technology by describing, comparing and interpreting mechanical devices that have been improved over time.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	
	
	
	

	
	
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	
	
	
	

	
	
	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I show how the same job has been done in different ways over time (e.g., development of different kinds of lifting devices)
	
	
	

	
	Can I show how trying different things have created inventions and made inventions better? (e.g., development of aircraft)
	
	
	

	
	Can I list examples of old tools that people used to use? (e.g., how to move water or be moved by water, such as the Persian wheel, Archimedes’ screw, mill wheel)
	
	
	


	Science 8 Mechanical System  
 Knowledge Outcomes

	2. Analyze machines by describing the structures and functions of the overall system, the subsystems and the component parts.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I describe a tool or machine, by:

describing how it works

describing the parts work together

identifying parts that work as simple                

              machines
	
	
	

	
	
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I identify how power (force) is used to make a machine do its job? (e.g., tell how belt drives and gear systems work)
	
	
	

	
	Can I show where the energy comes from for common machines?
	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	
	
	
	

	
	
	
	
	


	Science 8 Mechanical System  
 Knowledge Outcomes

	3. Investigate and describe the transmission of force and energy between parts of a mechanical system.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I identify how hydraulic pressure can be used to create a mechanical advantage in a simple hydraulic jack? (e.g., using different sized syringes linked by tubing to make a working jack)
	
	
	

	
	Can I describe how fluid pressure affects things by:

    –explaining how forces are transferred in all  

          directions

   –describing pressure in units of force per unit area      

          (Pascals)
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I list and tell how machines work using hydraulics and pneumatics? (e.g., hydraulic lifts and air-driven tools)
	
	
	

	
	Can I identify work input and work output in joules for a simple machine or mechanical system? (e.g., use a crane to lift a load a set distance, then calculate the work output)
	
	
	

	
	Can I use machines to figure out speed ratios and force ratios?

	
	
	

	
	Can I build something that will show different turning ratios between a driving and driven shaft, or to get a certain force ratio?
	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I compare how forces like friction affect the force ratio of machines?


	
	
	

	
	
	
	
	


[image: image4.png]




	Science 8 Mechanical System  
 Knowledge Outcomes

	4. Analyze the social and environmental contexts of science and technology, as they apply to the

development of mechanical devices.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	
	
	
	

	
	
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I discover how well a machine works and its impact on humans and the environment?
	
	
	

	
	
	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I show how improvements in machines are affected by improvements in science? 

	
	
	

	
	Can I show how improvements in machines are affected by changes in society and the environment?

	
	
	

	
	Can I find a way to test or grade a machine based on its affect on people and the environment?
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