Name:___ KEY ______ St. 4. Students will understand the relationships among energy, force, and motion.
Objective 3 Investigate the application of forces that act on objects, and the resulting motion.
a. Calculate the mechanical advantage created by a lever. 

b. Engineer a device that uses levers or inclined planes to create a mechanical advantage. 

Simple Machines Notes:  Get notes from the Simple Machines ppt
Simple machines:   Have  _______ or ______ moving_____________.    Make work _________
· Can be_______________ to create ______________ _______________
· Six simple machines: Lever, Inclined Plane, Wheel and Axle, Screw, Wedge, Pulley
Lever:

A lever  has three parts: 1) __________
2) ____________ 
3) ________
Trade off: must move lever large distance to move load small distance

There are 3 types of levers  (please label the three parts)
1stclass Lever:


2nd Class Lever:


3rd class lever:
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Example 1st :


Example 2nd:



Example 3rd:

Mechanical Advantage
· To do these tasks __________ ___ __________ would be _____________________.

· We know that a machine __________________ whatever force put into it (so you can complete the task) : 

· The ______________ that the machine _________________ that force is the 
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____________________ _________________________  of the machine.    Abbreviated ______
Mechanical Advantage: Lever

M.A. of Lever: ______________________________

What is the MA for the example?
· Distance from effort to fulcrum:_________
·  Distance from load to fulcrum: _________

The answer is  MA = ________
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Inclined Planes

· A slope or ramp that goes from a __________ 

to __________ level

· Makes work easier by taking _______ _______ to lift something a certain distance

· Trade off: the ___________ the load must be 
moved would be ___________ than simply lifting it straight up

Mechanical Advantage: Inclined Plane

MA=_______________________

Let’s say S = 15 feet, H = 3 feet

So for our plane     MA = __________ = ________
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Wheel and Axle

· A larger circular _______________affixed to a 
smaller rigid __________ at its center

· Used to translate force  across horizontal distances 
(like ______________)

· Trade off: the wheel must be rotated through a greater distance than the axle

Mechanical Advantage: Wheel and Axle

MA=__________________________________

· So for our wheel and axle MA = ___________ = _________
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Screw

· An _________ ____________ 
wrapped around a ________ or cylinder
· Used to __________materials or 
___________ things together

Mechanical Advantage: Screw

MA=_______________________________
· Circumference = ∏ x 1” = 3.14”

Pitch = 1/10” = 0.1”

So for our screwdriver   

 








 MA = __________ =
Wedge

· An ___________________ ____________ on its ____________
· Used to _______________ or force material______________
· Often used to split lumber, hold cars in place, or hold materials together (nails)
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Mechanical Advantage: Wedge
MA= _________________________________

· So for our wedge, MA = ______________ =

They are one of the least efficient simple machines

Pulley

· A rope or chain free to turn around a ___________________________
By pulling ____________ on the rope, a load can be lifted with ________ force

· Trade off: no real trade off here; the secret is that the pulley lets you work with ______________ so you add the force of your own weight to the rope

Mechanical Advantage: Pulley
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The Mechanical Advantage of a pulley is equal to the 

____________ ____ ____________ supporting the pulley
· So for the pulley system shown there are ___ ropes supporting the bottom pulley

       MA = ______
· This means that if you pull with a force of ______ pounds you will lift an object 
weighing ______pounds

The trick is ____________
· Simple machines ____________ the amount of ____________ __________, 
· but they do _____    change the amount of ___________ __________
· What is work?

· Work equals force times distance
· W = ____________________
· By _________________ the ___________________, you can ______________ the __________ 

and still do the __________ amount of ___________
f. Investigate the principles used to engineer changes in forces and motion. 

Homework:

* Find one example of one of the simple machines above used at home or school.  Determine the mechanical advantage.  Assignment is due: _____________. Extra Credit for each additional simple machine researched
Do you understand simple machines??? Get answers from your own knowledge and by looking through your notes.
Identify the simple machines found in each object listed below & draw a picture to explain your answer.
Object:






Picture:





1. Knife:____________________________

2. wheel barrow:______________________

3. crowbar:___________________________

4. threaded bolt:_______________________

5. doorknob:__________________________

6. screw driver:________________________

7. pencil sharpener:_____________________

8. bottle opener:________________________

9. scissors:___________________________
Simple Machines Lab!
Station 1:   Tasks to perform:
1. Determine the weight of the tackle up & down with the Newtons scale. __2.2_N
2. a. Determine the weight with a one pulley system.


       ___1.2__N
b. What is the mechanical advantage of a one pulley system?_1 __ M.A.
3. a. Determine the weight with a two pulley system. 


        _.8_N
b. What is the mechanical advantage of a two pulley system?_2 _ M.A.
4. a. Determine the weight with a three pulley system.                                   __.4_N
b. What is the mechanical advantage of a three pulley system? __3__ M.A.
Station 2:  Tasks to perform:

1. Push the metal cylinder as it is standing up and down with one push.  

2. Now place the metal cylinder as it is standing up on the car; give one push of similar value as in step one.  Which one went farther?





___When the metal was on the car____
3. What is the equation for mechanical 
advantage of a wheel and axle?

__MA = Radius of wheel/ Radius of the Axle
4. Determine the mechanical advantage of the wheels of this car.










M.A. = 12.5









___________________________________

Station 3:  Tasks to perform:

1. What is the equation for mechanical advantage of a wedge? 
MA = Length of Slope











         Thickness of Widest End

2. Determine the mechanical advantage of this wedge.









_2__ M.A.


3. Try prying the two boxes apart with your hands.  
Now try prying the two boxes apart with the wedge.  Which was easier?__Using a Wedge
Station 4:  Tasks to perform:

1. What is the equation for mechanical advantage of a screw?
MA = Circumference of Screw Driver










Pitch of the Screw
2. Determine the mechanical advantage of this screw.









_18 x 2 =  36_ M.A.
3. What is the purpose of this screw?  Why does this work?










Crack tree nuts by putting pressure









on it with a screw
Station 5:   Tasks to perform:

1. Determine the weight of the tackle up & down with the Newtons scale. 
       __.8 _N
2. What is the equation for mechanical advantage of an inclined plane?      MA = Slope/ Height
3. Determine the mechanical advantage of the less tall inclined plane.











__4__ M.A.
4. Determine the mechanical advantage of the taller inclined plane.











_1.3___ M.A.
5. Which inclined plane gave the lower Newton value?








       The less tall inclined plane with a less steep slope
Station 6:   Tasks to perform:

1. Put the last notch on the bar resting on it.  Now push down on the knob to lift the weight.

2. Put the middle notch on the bar resting on it.  Now push down on the knob to lift the weight.  
Which was easier to do: the fulcrum towards 
the middle or the fulcrum towards the end?
____Middle Fulcrum, because it is closer to the load_____
3. Determine the mechanical advantage of the fulcrum on the last notch.


_1/3_ M.A.
4. Determine the mechanical advantage of the fulcrum on the middle notch. 

__1 & 2/3__ M.A.
Station 7 

Tasks to perform:

1. Using the small bolts to put into the round metal cylinders, balance the level.

2. Measure the mass of each side.   Side 1 mass:__78. 3 g __
Side 2 mass:___78. 3 g __
3. Using the equation Work = Force x Distance; try to explain why the lever balanced.
Mass 1 x Distance 1 

= 

Mass 2 x Distance 2
78. 3 x 30                                =

78.3 x 30
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Video on Simple Machines.

1. Label and draw a picture of each of the simple machines.

2. How did Archimedes prove the point that simple machines could help man do the unthinkable?

That simple machines working together can do difficult tasks such as moving a heavy ship all by one man and simple machines.
HEAT ENERGY Fill in the incomplete table.  Go to the following website and fill in the rest of the table.
Analysis:  Fill out this chart for energy transfer:
	
	Radiation
	Conduction
	Convention

	Definition


	Electromagnetic waves travel thru space.

	Heat transfers by direct contact.
	UP and down movement of heat through gases and liquids.

	How it is demon-

strated
	A house warms up in the sun.


	Hot metal pan (even the handle of the pan will heat up).
	The stove creates:

[image: image1.png]\zlr cools

and sinks

J

warm air

g
\

__ ~ " ground_





	What medium did it travel in?
	Outerspace, gases, liquids, and solids.
	Solids
	Gases & liquids

	An example from real life
	Heated air from a fire or the greenhouse effect
	A hot seat belt on a summer day
	Water boiling. Swimming where the pool is colder lower.

	Important because


	The sun keeps our planet warm and livable.
	Electricity is conducted also by conduction.
	Movement in the mantle causes plate tectonics.


Conclusion:   Heat energy can be transferred by direct contact, empty space, or can rise up and then cool down creating convection currents.
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Seeing Energy in Everything

1. Draw a picture of a pendulum.   

2. What type of energy is transferred back and 

forth with the pendulum motion?

Bottom: fastest and has the most kinetic energy.
Top: Slowest and stops for a split second and has the

Most potential energy.
3. What happens to your eyes when the lights turn on?
4. Turns off?

Pupils get smaller to allow less light in.


Pupils get bigger to allow more light in.
___________________________________________ 
_________________________________________

5. Name another example of an animal responding to energy.

-Dog panting to cool down.  Animals hibernate to save energy in the winter.  We shiver when cold and sweat when warm.
6.  Name the energy transfer for the following items: 1) flashlight, 2) electric fan, 3) plant making an apple.

1. Flashlight-  Chemical energy to electrical energy to light energy.
2. Electric Fan- Electrical energy to Mechanical energy.

3. Plant makes an Apple -   Solar energy to Chemical Energy.

Make your Own Levers & Inclined Planes
Using the materials of a book, eraser, ruler, weight & tackle, & newton scale Collect Information so that you can determine which levers & inclined planes have the best M.A. 

Levers 





        Inclined Planes

	Length of Load Arm
	Length of Effort Arm
	Mechanical

Advantage
	Newtons to Lift
	Length of Slope
	Height  of Plane
	Mechanical

Advantage
	Newtons to Lift

	3 in.


	7 in.
	
	4 N
	12 in.
	6.25 in.
	
	.45 N

	2 in.


	8 in.
	
	2.5 N
	12 in.
	3.75 in.
	
	.35 N

	1 in.


	9 in.
	
	1 N
	12 in.
	1.25 in.
	
	.15 N


M.A. of a Lever = Effort Arm / Load Arm

M.A. of an Inclined Plane = Slope / Height
Draw a picture of the Lever that could 
      Draw a picture of the Inclined Plane that could

lift the most weight.



      lift the most weight.




Balance it Out by a Lever!      

If the mass is 5 kg for box 1 and the distance from the fulcrum for both boxes are 40 cm, what is the mass of box 2.

                                 Box 1 







Box 2

Please use the equation of:   Mass 1 x Distance 1     =      Mass 2 x Distance 2  





5 kg    x     40 cm          =        m2       x      40 cm




200 / 40

=       m2






5 kg      =       m2
Solve the next 2 problems the same way.

1


       2. Obviously, Mass A is larger than Mass B.  Mass A is  

       40 kg and Mass B is 30 kg.  What should the distance 
Distance 1 = 5 cm                       Distance 2 = 8 cm
       be between the two masses, so that they balance?











 
M1  x   D1    =    M2    x D2
         100 g x 5 cm =   m2   x 8 cm



m1   x   d1    =  m2    x   d2

    500 / 8  =   62.5 Kg = m2




40 kg x d1   =   30 kg x  d2         d1= 3 m   d2 = 4 cm
Review Questions:


Name:_________________________________________________
1. How can you explain why a basketball bounces lower and lower after each bounce once released?  What is acting against the basketball?

Each time the ball hits the ground friction from the floor and the air cause it have less K.E.,  so each time it bounces it loses more and more energy.  Gravity is also working against the ball so it does not bounce as high with less energy.
2. What is the purpose of a simple machine?  Does work change or stay the same?
A simple machine still accomplishes the same amount of work but reduces the force by increasing the distance.
3. What is a mechanical advantage?
How many times easier the force is to do an amount of work.    If Lever  A has an effort force of .5 kg and Lever B has a force of 2 kg, than Lever A has a greater mechanical advantage.
4. Please draw a picture of each simple machine in the box below.  Remember you will need to draw a picture of a simple machine that would make work easy and the same simple machine but would make the work slightly harder.
	Inclined Plane (easier)
	Inclined Plane (harder)
	Lever (easier)
	Lever (harder)

	


	


	


	



	Wheel & Axle (easier)
	Wheel & Axle (harder)
	Screw (easier)
	Screw (harder)

	


	


	


	



	Pulley (easier)
	Pulley (harder)
	Wedge (easier)
	Wedge (harder)

	


	


	


	




5. Name something that is a wedge: __Teeth__ , an inclined plane: _a ramp_
A lever: _your arm (elbow is a fulcrum)  a wheel & axle: __Car wheels or door handle__
6. What is the equation for mechanical advantage of a Lever?  If 2 people are on a teeter-totter and one is bigger, where should the fulcrum be?
M.A. =  Effort Arm Distance 

The fulcrum should be closer to the bigger person
              Load Arm Distance                          & the fulcrum should be farther from the smaller person in order for the two people to balance
7. What is the equation for mechanical advantage of an Inclined Plane? If an inclined plane has a slope of 10 and a height of 5, what is the Mechanical Advantage, M.A.?
M.A. =  Length of Slope


M.A. = 10 / 5  =  2

  Height of Plane
8. Four levers were built and the effort measured as they lifted the same object.  The effort for each is listed below:        Lever A  1  kg
  Lever B   2 kg
Lever C   3 kg
         Lever D   4 kg,    

Which lever has the greatest mechanical advantage?  Explain why:

Lever A has the greatest mechanical advantage because it took the least amount of force to lift the same object.
9. What is kinetic energy?  What is potential energy?   What is the relationship between the two?

Kinetic Energy is Energy in Motion or Energy that is happening.
Potential Energy is stored energy. 

The relationship is that they change from one form to another. 
10. Draw a roller coaster and explain where potential energy would be the greatest and the least.  Then explain where kinetic energy would be the greatest and then the least.
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11. Describe the energy transfer of:
1) A stretched elastic cord:   Potential Energy as it stretches (when it releases it would be Kinetic)
2) Logs burning on a campfire: Chemical Energy stored in the wood to Heat & Light energy as it burns.
3) When a flashlight turns on: Chemical Energy in a Battery to Light Energy as it shines.
12. Describe how why a lizard would want to go on a rock if his temperature was low:

It responds to heat energy and light energy from the sun warming up the rock.
13. What have scientists done to increase some people’s ability to hear sounds?

The development of hearing aids helps a people hear better.
14. What have scientists done to allow us to see farther out in space?
They have developed telescopes with highly accurate polished lenses.
