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Slmple Machlnes—Levers

Background Informatlon _

- Simple machines make work easier to do. One way to express the benefit of usmg machines is.called
~ mechanical advantage (MA). The mechanical advantage of a machine is a number without units. If the
* mechanical advantage is more than 1, the ‘machine makes work easier by multiplying the effort force. In

other words, it causes an effort to seem larger than it actually is when acting against a resistance. If the

_ mechanical advantage is less than 1, the machine makes work easier by allowing the resistance to move

~ farther and faster than the effort. If the mechanical advantage is exactly 1, the machine makes work '

~ easier by changmg the d1rect1on in which the effort must be applied. -

o '. A lever is a simple machme that 1nvolves two forces and a pivot point called a fulcrum. The force the
“user applies to the lever is called the effort or the effort force. The force against wh1ch the effort acts is .
- called the resistance or. resrstance force

.- There-are three classes of levers The pos1t10n of the two forces w1th respect to the fulcrum determines
- the class of the Iever. In this 1nvest1gat1on you will see how d1fferent positions of the effort, resistance,
and fulcrum affect the mechamcal advantage of the lever

B Problem - -
' How does changrng the pos1t1ons of the effort, resistance, and fulcrum affect the mechamcal advantage
of a lever" o , - :

- _lMateria-ls per gr_oup o _ / B .
. Meter stick ‘ L -
Spring Balance
* 1-kg mass or larger : : :
*Meter stick clamp or hold_e’r to serve as fulcrum -

Procedure : '
1. Hang the mass from the sprmg balance to deterrmne its force (we1ght) in Newtons Record this
, number in Observation as Fx. -
-+ 2. -Set up a first class lever with the fulcrum at the 50 -cim mnark on the meter stick.” Place. the res1stance
" (mass) and the effort (spring balance) at the distances indicated as resistance distance and effort
o distance, respectively, in.A of Data Table I. The effort force is the reading om the : spring balance
- when the balance just balances the resistance. Calculate the mechamcal advantage for the f1rst class
" lever. Recordiin Data Table 1. ‘
3. Repeat step 2 three more t1rnes us1ng the effort dlstances and res1stance dlstances g1ven for pos1t1ons
" - B, C,and D in Data Tabie 1. : :
4. Setup asecond class’ lever w1th the fulcrum lO—cm from the end of the meter Sthk Place the
' - resistance (mass) and the effort (spring balance) at the distances indicated in A of Data Table 2.
- ‘Apply the effort and record the effort force reading on the spring balance. Calculate the mechanical
- advantage for this second class lever. Record in Data Table 2. -
5. Repeat step 4 two more times using the d1stances given for posmons B and C in Data Table 2
~ 6... For the third class lever, keep the fulcrum in the same place as the second class lever. Place the
resistance (mass) and the effort (spring- balance) at the d1stances indicated in A of Data Table 3.
Apply the effort and record the effort force readlng on the spring balance. Calculate the mechanrcal ’
- advantage for this third class lever. Record i in Data Table 3.
-7. Repeat step 6 two more times usmg the d1stances glven for posmons B and C in Data Table 3.






‘Name:

P.

Observations -

Date:

~ Simple Machines—Levers

DATA TABLE1 First Class Léver: Fulcrum at 50-cm

R- arm
ﬁN\[—I

| E-arm
J B

A

"Position Effort Distance Resistance Effort Force AMA Fy/Fg IMA Dg/Dy, -
: Distance FE B ' -
A 40-cm '40-cm
B 40-cm 20-cm
C 40-cm 10-cm
- D ,>20-cm 40-cm
R-arm

DATA TABLE 2 Second Class Lever Fulcrum at 10-cm from end of meter stlck

arm
. Position Effort Dlstance -Resistance Effort Force Fg AMA FR/FE IMADﬂDR

’ Distance o :
A 50-cm " 40-crn
. B 50-cm 25-cm
C . 50-cm 10-cm

Earm ~

~t R

DATA TABLE 3 Thlrd Class Lever: Fulcrum at 10-cm from end of meter stick

‘Position Effort Dlstance Resistance - Effort Force Fg AMA Fy/Fg IMA Dg/Dy
‘Distance _ S L
A 20-cm 80-cm
B 40-cm ' 80-cm
C 60-cm - 80-cm




Conclusion
1. Is the IMA of a second class lever more than, equal to, or less than one?

This is due to the fact that the effort arm is always - ~ than the resistance arm.

This, in turn, makes the effort force than the resistance force.

2. Is the IMA of a third class lever more than, equal to, or less than one?

This is due to the fact that the effort arm is always : than the resistance arm.

This, in turn, makes the effort force than the resistance force.

3. What is the IMA of a first class lever in reference to one?

Explain ybur findings.

4. In generai, how does the AMA compare to fhe IMA? }

5. Do you think a lever is a very efficient machine? - Why or why not?
6. For a second class lever you gain _ ~and sacrifice
7.. For a third class lever you gain : and sacrifice _

8. Can we make one of the above statements for a first—ciass lever? Why or why not?

9. Do any of the lévers change the direction of the force? If so, which ones? Explain.




