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FOCUS: Simple Machines

ESSENTIAL QUESTION: Can you axplain the difference between Ideal and Actual Mechanical
Advantage? Can you calculate the Ideal Mechanical Advantage of a machine? Can you

evaluate 2 machine’s efficiency and develop ways to make that machine more efficient?

What do we already know?

¢ Machines make work easier by changing the O{ M) ¢ "\+ , d 4 S‘I“o\ (e
or d e C'(— '3 v\ of your force.

¢ The output work done by a machine can be calculated by multiplying the
Ouk put NOYce bythe 2 %;oo«(\ j S tanc e

« The_ O L/\_\_f’ "\+ ot k done by a machine can not exceed the
-\ M) 60 LA‘\‘ W ar k you put into the machine.

How can we measure how useful a machine is?

¢ How much easier and faster a machine makes your work is the

VV\ € C (/\qy\(Ca\\ ad\l()\'\')'aqe-ofthatmachine.
\ v
¢ Scientifically, a machine’s _ v\ € C L\ an ‘Cal a OA\/”\"\‘\‘R}_é's the

number of times a machine increases a force exerted on it.
¢ Can be found by comparing the (@) U\+@¢A‘(“ ‘G‘d TR to the

n gt forc R ’
¢« Two infferent ways of measuring:

o The Ioka\‘ hfl(({qo\r\icq[ OO'U qv\‘l-of}g\uMA},or
theoretical mechanical advantage, is the mechanical advantage of an
| (0\( M’([\\‘\ 2. (a machine with ho 'Pf T own ).
= Calculated using physics principles because no ideal machines

aC '\"’\4“7/ eyist .

————

I mp:o;nma()/u\_m ’(\GVCQ _ E
IV\/DW\‘ force ([;
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o The Afl'uc\, MCC(‘M'\\CG\‘ AAVG‘Y\"\""%(AMA)lsthe
mechanical advantage ofa_Y{_ €a { mMmac ,l’\ \he
. A m A takes into consideration real world factors such
as energy lost due to ‘P “{(*\’OY\ .

Calculating Mechanical Adva ntaﬁe

OV\’\,ﬁV\’\’ 'COW(E

e |f youexerta force of 10N on a can-opener and the can-opener exerts a force of
yore -an-opener

30N on the can, what is the Ideal Mechanical Advantage (IMA) of this machine?
P F -

e |f you exert a force of 20N on a pair of chopsticks and the chopsticks exert a

——

force of 10N on a piece of sweet-and-sour chicken, what is the IMA of this

machlne?

Tmp-L0N . o

e There are )\( 0 (} \\’\{’S because:

o The units cancel out.

o The answer simply telling you \(\OW V\*\qr\/y +'M €S the
machine M\Al*"\é)("(s >/0b(r \‘V\fv\“' ’QOFCQ _
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Mechanical Advantage Conclusions:

¢ [f the machine increases your ’po r(Q , then the mechanical advantage

will be > 1.

¢ |f the machine increases your Ok'\ S*ﬂ(\f}(e then the mechanical advantage
will be S 1.
onl

o |f the machine/ih?a/nges the™ O( \ (\ec.'k()‘\ of your force, then the

mechanical advantage will be _— 1.

Machine Efficiency

e Earlier | said “in all machines, () U\+ (,’lob\"" \Wor¢ l( =
% ﬂu’\'— \'\SO\Y‘( .” This is only true for id‘e“ ‘
machin!s, which don’t actually exist.

¢ In the real world, all machines are slowed down by ‘Q(— ( C '\ oN

e Therefore, Output Work is always IGS‘ S ’\_ L\q n__Input Work.

e The € ‘F'RC 1© ncy/  ofamachine compares the
W OVK'\— bk+ \/\SOrk to the -l\(\ﬂ ‘{'J(_‘ W aof /<

(' = 'S\J;nd is expressed asa %
ll\) (f\]‘Fhe higher the percent, the _ V] O ©R Q-FC\ c \eV\+ the machine is.

e (Calculate with the following formula:

E@F(c'\wcy /ﬁ““’\) i X (00%

J V\ wh W ol

= J’ = 72
o5 <1007 = 80
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Let’s Practice:

1) You do 250,000 J of work to cut a lawn with a hand mower. If the work done by

fO. S0

the mower is 200,000 J, what is the efficiency of the lawn mower

Wo —ZO O/ 000G TYEOZ@C)?

h - o
W, 2500007
S - o
: (P X100 = §O )4
2) You left your lawn mower outdoors all winter. Now it’s rusty. Of your 250,000 )
of work, only 100,000 J go to cutting the lawn. What is the efficiency of the lawn
mower now?

1090009 _ Y <100% = A
2 SO/OOOT -

3) Suppose the efficiency of a manual pencil sharpener is 58%. If the output work
needed to sharpen a pencil is 4.8 J, how much input work must you do to
sharpen the pencil?

E<-Ww, W-= W, 487

—

We. = Ne B8]
. E ~ %8 08287
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