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Kinds of Levers

Objectives:

1. Identify parts of lever system
2. Identify different kinds, or classes, of levers
3. Identify examples of different kinds or classes of levers.
4. Solve problems by recognizing and applying lever principles to different classes of levers.
Principles of levers can, interestingly, be applied even when the parts of a lever are arranged in different sequences or orders.  These different arrangements of the same parts make what are called different types - or classes - of levers.

Why do we need different levers?

Levers are used, in the first place, because a person using a lever has some advantage over a person not using a lever.  Usually, in the levers talked about up to now, a person uses the lever to gain a force advantage.

Types (kinds or classes) of lever[image: image1.png]


s.

Levers can actually be arranged differently than we have studied up to now.  The difference between lever classes lies in how the the basic parts (effort, fulcrum, resistance) are sequenced on the lever.  See the diagram below: 

The easiest way to remember types of levers is to identify the feature in the “middle” of the lever.  

· If the feature in the middle is the _____________ then it is type 1
· If the feature in the middle is the _____________ then it is type 2
· If the feature in the middle is the _____________ then it is type 3
· It is suggested that a fourth kind cannot be designed. See if you can use the basic parts of a lever to make a kind that is not illustrated above… If you cannot think of how to do it, then explain briefly why you do not think it can be done.
· Many everyday objects are levers.  In the table below:
· • draw a diagram of the lever, 
· • label E, R and fulcrum
· • identify the lever class
· 
· Exercises
· Please show all your calculations when calculation are used.
1.   Draw a wheelbarrow in the space below.  The center of the “bucket” is 0.5 from the fulcrum, the handle is 1.5 m from the fulcrum.
a)  Draw in the space below.
b) Label the location of R and E in the diagram, above.
c)  Calculate IMA
d)  Determine effort if resistance is 100 kg 
2.   Bob can squeeze a garlic press with 170 N of force.  When he does this his hand is 15 cm from the fulcrum and he has an IMA of 6.
a)  Draw a diagram of this system.
b)   Label your diagram with R, E, and given distances and forces.
c)   How far the fulcrum is R?
d)   Determine R.
3. Identify the kind of lever by type or class:
a)   The lever which magnifies effort force (ie. resistance is ________ than effort) is class ___________
b) The lever which magnifies effort distance (ie. Resistance distance is ________ than effort distance) is class ___________
c)  The lever which can magnify either force or distance is class ___________ 
4.  Draw a simplified diagram of a lever which is:
a)   ...type 2 lever
b)  ...type 3 lever
5.   In a lever system, more work occurs at the {effort, resistance, neither}.
6. For each of the following machines:
·   Draw the machine
·   Label E & R in the lever
·   Identify lever as type I, II, or III
·   
(a) pencil
(b)  balance
· 
(c ) wire cutters
(d) door
7.  A man is standing up a tall post, as in the diagram below.  To do this he is treating the post as if it is a lever.  What type of lever would this be?
8.   Draw a trebuchet in the space below.  
a)   Explain two reasons a trebuchet is designed as a first class lever instead of a different class of lever.
9.   Wheels, such as car wheels, are actually a form of levers.  The fulcrum is at the center of the wheel and and just outside the center torque is applied (ie. the effort).  The tire’s contact with the road is considered the resistance.  Does a smaller diameter wheel require more or less force (torque) to make it move (ie. roll)?
· Draw a labelled diagram of the lever system.
· Explain reasons to support your answer.
10.   There are different types of levers.  So, what is the simplest definition of a lever which would fit any type of lever?  (Remember that this definition must apply to ALL classes of levers.)[image: image3.png]Analyze & diagram these tools:

Broom Nutcracker Scissors
Thisis a class lever | Thisis a class lever | Thisis a class lever
Bottle Opener Pliers Tweezers
Thisis a class lever | Thisis a class lever | Thisis a class lever
Hammer Human Arm

Thisis a class lever

Thisis a class lever
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