Science Focus 8 – Unit 4 Mechanical Systems Study Guide


	SCIENCE FOCUS 8 UNIT 4

Mechanical Systems
	Name: ________________________

Note to parents: Beside each topic is the date that the topic needs to be completed and reviewed. Timely completion of this task will make the learning process easier, more comprehensive and will earn report card marks.


TOPIC 1: Levers and Inclined Planes – complete and review by ___________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	lever


	
	

	fulcrum


	
	

	effort force


	
	

	load


	
	

	effort arm


	
	

	load arm


	
	

	class 1 lever


	
	

	class 2 lever


	
	

	class 3 lever
	
	

	joules
	
	

	inclined plane
	
	


	input work
	
	

	output work
	
	

	mechanical 

advantage
	
	

	speed


	
	

	ergonomics
	
	

	carpal tunnel

syndrome
	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. Explain how a lever works; use all the terms in figure 4.2 on page 270__________________

_____________________________________________________________________________

_________________________________________________________________________ (270)

2. In a class 1 lever, what is “located in the middle” and what can a class 1 lever be used for?

_________________________________________________________________________(271)

3. In a class 2 lever, what is “located in the middle” and what can a class 2 lever be used for?

_________________________________________________________________________(271)

4. In a class 3 lever, what is “located in the middle” and what can a class 3 lever be used for?

What is the advantage of using this class of lever? _________________________________(271)

5. In your body bones act as ___________________ and joints act as ________________ (274)

6. Loads acted on by your body include   ___________________________________________

_________________________________________________________________________ (274)

7. What is the Canadarm and how does it operate? ___________________________________ 

_________________________________________________________________________(275)

8. In science, what is work and what is the equation used to calculate work?_______________

_________________________________________________________________________(276)

9. What is a joule? Give an example of what you can do that equals 1 joule of work? ________

_________________________________________________________________________(276)

10. What is the scientific name for a ramp?  Why is it considered a simple machine? __________

_________________________________________________________________________ (276)

11. When working with a simple machine; the work you do on the machine is called  

 ______________________________________________ The work the machine then does on 

the load is called ___________________________________________________________ (278)

12. A machine never ________________________________________________________(278)

13. Keeping the above answer in mind, why do we often say that machines make work easier?

 _____________________________________________________________________________

_________________________________________________________________________(278)

14. The force produced by a machine compared to the force applied to the machine is called 

_________________________________________________________________________(278)

15. A machine with a mechanical advantage greater than one will _________________________

_________________________________________________________________________ (279)

16. A machine with a mechanical advantage less than one will ___________________________

_________________________________________________________________________ (279)

17. A machine with a mechanical advantage equal to one will ____________________________

_________________________________________________________________________ (279)

18. Another way to calculate the mechanical advantage of a lever without measuring forces is 

_________________________________________________________________________(281)

19. By pushing on a longer effort arm you get a mechanical advantage.  But you are trading 

_________________________________________________________________________(281)

20. By using a shorter effort arm you need to exert a greater force than the force exerted on the

 load.  Now you are trading ___________________________________________________(282)

21. What is speed? _________________________________________________________ (282)

22. Where is the science of ergonomics particularly important? ___________________________

_________________________________________________________________________ (283)

INSERT FIGURE 4.2 FROM P. 270 AND FIGURES 4.3 A,B, AND C FROM P. 271 

TOPIC 2: The Wheel and Axle, Gears and Pulleys – complete and review by ______

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	winch
	
	

	radius
	
	

	wheel-and-axle
	
	

	gear
	
	

	gear train
	
	

	driving gear

(driver)
	
	

	driven gear

(follower)
	
	

	sprocket
	
	

	speed ratio
	
	

	pulley
	
	

	fixed pulley
	
	

	movable pulley
	
	

	compound pulley

(block and tackle)
	
	


1. How is winch related to lever?__________________________________________________

 _________________________________________________________________________(285)

2. You can make a winch more powerful by making the length of the handle_______________

 or by making the radius of the cylinder _________________________________________(285)

3. What conditions are necessary to call a device a wheel-and-axle?  _____________________

 _________________________________________________________________________(286)

4. By turning the wheel you get a mechanical advantage that is __________________________

 It will be easier for the wheel to turn the axle, but the axle will not________________________

By turning the axle you get a mechanical advantage that is ______________________________

It will be harder for the axle to turn the wheel but the wheel will ______________________(286)

5. With a wheel-and-axle, every time the wheel goes around once, the axle goes around once, but

since the wheel has a larger circumference it goes ______________________________(286)​​

6. How do gears work? _________________________________________________________

_________________________________________________________________________(287)​​

7. How can one gear turn another gear without directly touching it? ______________________

_________________________________ ________________________________________(289)

8. Two gears turning together will go the same speed if they have the same number of teeth.  If the 

driven gear has fewer teeth it will have to turn  _______________________________________

 If the driven gear has more teeth it will have to turn_______________________________(289)

9. The relationship between the speed of rotations of the gears is called the ___________ (289)

10. How does a pulley compare to a lever? ___________________________________________

_________________________________________________________________________ (292)

11. What is the difference between a fixed pulley and a movable pulley? ___________________

_________________________________________________________________________(292)

12.  Two names for a combination of fixed and movable working pulleys working together are 

_________________________________________________________________________(293)

INSERT FIGURE B FROM P. 285, FIGURE 4.15 FROM P. 287 AND FIGURE 4.22 FROM P. 292 

TOPIC 3: Energy, Friction and Efficiency – complete and review by ____________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	kinetic energy
	
	

	potential energy
	
	

	transmission
	
	

	efficiency
	
	


1.  Work is_______________________________________________________________ (296)

2.  When something is moving we can say it has _________________________________(296)

3. Energy cannot __________________________________________________________ (296)

4. Most of today’s machines are powered by_____________________________________(296)

5. Why does energy need to be stored and what is stored energy called?___________________

 _________________________________________________________________________(296)

6.  When energy is transferred from one place to another without being converted into a different 

type of energy, it is being ____________________________________________________ (298)

7. Useful work done by a machine compared with the amount of energy put into the machine is 

a measure of the machine’s  __________________________________________________(298)

8. Why can’t there be a machine that is 100%?____________________________________(298)
9. How can you boost a machine’s efficiency?________________________________________

_________________________________________________________________________(299)

10.  When is friction useful? __________________________________________________(299)

TOPIC 4: Force, Pressure, and Area – complete and review by _________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	force
	
	

	area
	
	

	pressure
	
	

	Pascal’s law
	
	

	hydraulic lift
	
	

	closed system
	
	


1.  How do snowshoes prevent you from sinking into deep snow? ________________________

_________________________________________________________________________(304)

2.  The equation for calculating pressure is  _____________________________________(304)

3. The two different units for pressure are   _____________________________________(304)

4. How does a helmet protect you against injury? ____________________________________

_________________________________________________________________________(305)

5.  An easy way to demonstrate Pascal’s law is?______________________________________

_________________________________________________________________________(307)

6. What part of your body is a closed hydraulic system? _______ ____________________(307)

7.  Figure 4.32A on page 307 is a simple hydraulic lift? What are the essential parts of the 

system? __________________________________________________________________(307)

8. Why is water not usually used in a hydraulic system? _______________________________

_________________________________________________________________________(307)

9. A hydraulic lift will increase force if you push on the ___________________ piston so if we

press on it, the mechanical advantage is ________________________________________(308)

10.  If the small piston is 5 times smaller than the large piston, the mechanical advantage is_____

Therefore, if the effort force on the small piston is 20N; the force on the large piston is _______

To get this force advantage, the small piston will need to travel ______________________(309)

INSERT THE DIAGRAM USED IN CLASS TO DEMONSTRATE WHAT HAPPENS IN QUESTION 10 ABOVE

TOPIC 5: Hydraulics and Pneumatics – complete and review by __________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	hydraulic systems
	
	

	pneumatic systems
	
	

	valve
	
	

	pump
	
	


1. What are the two characteristics hydraulic systems use? _____________________________

 _________________________________________________________________________(313)

2. How do pneumatic systems make use of the air they use? ____________________________

______________________________________________________________________________

_________________________________________________________________________(313)

3. How do jackhammers work? ___________________________________________________

______________________________________________________________________________

 _________________________________________________________________________(316)

4. How do sandblasters work and what are they used for? ______________________________

_________________________________________________________________________(317)

5. How have medical engineers made use of pressurized air? ____________________________

_________________________________________________________________________(317)

6. How does a hovercraft work? __________________________________________________

_________________________________________________________________________(318)

7. In hydraulic machines, what is the purpose of the pumps and valves? ___________________

_________________________________________________________________________(320)

8. What parts of an airplane are controlled by hydraulics? ______________________________

_________________________________________________________________________(321)

9. Why do airplanes have more than one hydraulic system? _____________________________

_________________________________________________________________________ (321)

10. Name the body system that is a pneumatic system and list its parts _____________________

_________________________________________________________________________(323)

11. Name the body system that is a hydraulic system and list its parts _____________________

_________________________________________________________________________(323)

12. What happens in a system if pressure is higher in one area than in another________________

_________________________________________________________________________(324)

13. What is the purpose of valves in a system ____________________________________ (324)

TOPIC 6: Combining Systems – complete and review by ____________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	subsystem 
	
	


1. You get a compound machine by ___________________________________________ (326)

2. A simple machine, when it is part of combinations of machines is called a ___________(326)

3. Explain how disc brakes in a car work? ___________________________________________

_________________________________________________________________________(326)

Insert figure 4.52B at the back of the study guide

TOPIC 7: Machines Throughout History – complete and review by ________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	steam engine
	
	

	piston
	
	

	exhaust valve


	
	

	internal combustion

engine


	
	

	crankshaft
	
	


1. When was the steam engine invented?________________________________________(332)

2. How does a steam engine work? ________________________________________________

_________________________________________________________________________(332)

3. What causes a piston to move when it is in a steam engine and what does the piston move? 

_________________________________________________________________________(334)

4. Why is steam used instead of water? ________________________________________(334)

5. Explain how a steamboat works
(156)

	

	

	

	

	


6. Paddle wheelers are rarely used today but steam still is used in ocean liners. Explain how 156

	

	

	

	


7. Besides ocean liners, where else are turbines used? _________________________________

_________________________________________________________________________(337)

8. What did steam engines need that made them big and bulky? _________________________

_________________________________________________________________________(338)

9. How did the internal combustion engine solve the above problem? _____________________

_________________________________________________________________________(338)

10. Explain what happens to one piston during one cycle of operation (figure 4.61  page 338)

	

	

	

	

	

	


11. What is the purpose of the crankshaft? ___________________________________________

_________________________________________________________________________(339)

12. Some of the earliest internal combustion engines were developed for use in  _________(339)

13. Science technology have not ___________________________________________________

They have simply __________________________________________________________(339)

TOPIC 8: People and Machines – complete and review by ________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	mass production


	
	

	hydrogen fuel cell
	
	


1. At first automobiles seemed like the ideal machine.  What problem was linked to them? _____ 

_________________________________________________________________________(342)

2. What were the two events that led to mass production?_______________________________

_________________________________________________________________________(343)

3. What is mass production?  Give three modern examples? ____________________________

_________________________________________________________________________(343)

4. Why did people start moving to cities like Manchester and Birmingham? ________________

_________________________________________________________________________(343)

5. What are two cause and effect questions related to the automobile? ____________________

______________________________________________________________________________

_________________________________________________________________________(344)

6. What led to a change in people’s attitudes regarding automobiles? _____________________

_________________________________________________________________________(344)

7. What are three alternatives to using gasoline for automobile fuel? ______________________

_________________________________________________________________________(345)

8. Before you design a new technology or improve an existing one you must  ______________

_________________________________________________________________________(346)

9. Scientists often have to weigh  _________________________________________________

_________________________________________________________________________(346)

10. There are times when  ________________________________________________________

_________________________________________________________________________(346)

11. Scientists use their ___________________________________ like the relationship between

____________________________to design more comfortable _______________________(348)

12. When ergonomic researchers discover  ___________________________________________

_________________________________________________________________________(349)

13. Improvements in wheelchair design have been the result of  _____________________ (349)

14. Today, because people with disabilities have    ____________________________________

______________________________________________________________________________

_________________________________________________________________________(349)
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