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Physics period 4

1. Problem ‘
Using a block and tackle pulley, a single fixed pulley, and a single movable pulley, would the
pulley with the greatest efficiency have the greatest mechanical advantage as well?

2. Hypothesis o

The pulley with the greatest efficiency will have the greatest mechanical advantage. ThJ'S will
be proven when the work in and the work out are found. The efficiency, the loss of energy in a
system, will be found by dividing Wh/Fd x 100%. The mechanical advantage is the ratio of out-
put force divided by the input force.

3. Data

Single Fixed Pulley

Support

'7 String
Puiley

You puil

Mass

A single fixed pulley is the only pulley that when used individually. uses more effort than
the load to [ift the load from the ground. When it is attached to an unmovable object, it acts as a
first class lever with the fulcrum being located at the axis, the only change being the bar become
a rope. The advantage of a single fixed pulley is that one does not have to pull or push the pulley
up and down. The disadvantage is that one must apply more effort than the load.



Single Movable Pulley

A single movable pulley is a pulley that moves with the load. The movable pulley allows
the effort to be less than the weight of the load. The movable pulley also acts as a second class
lever. The load is between the fulcrum and the effort. The advantage is that you use less effort
to pull the load.

Block and Tackle Pulley

The block and tackle pulley allows you to lifi twice the weight with the same force as
with the simple puliley, but you only lift it half as far. Because there are more pulleys and
strings, it has a great mechanical advantage.

Trial Force Out (N) Distance out (m) Force In (N) Distance In (m)

Single Fixed
I 47 2 1.323 212
2 1.96 2 2 207
Single Movable
| 243 2 1.25 265
2 3.43 2 1.75 271
Block and Tackle
1 2.43 ] 75 S35
2 343 ] 1.0 532



Calculations
a. Averages

1. Single Fixed Pulley
a. forceout=1715N
b. distance out = .2 m
c. forcein=.2646 N
d. distance in =.0424 m

2. Single Movable Pulley
a. forceout =2.94 N
b. distance out =.2 m
c. forcein=15N
d. distance in = 268 m

3. Block and Tackle
a. forceout =294 N
b. distance out = .1 m
c. forcein= 875N
d. distance in=.535 m

4, Results

a. Work by Pulley = Force out x distance out
1. Single Fixed Pulley
a. 1.715 N x .2m = .343 Nm
2. Single Movable Pulley
a.294 N x.2m= 588 Nm
. Block and Tackle Pulley
a.294N=x .1 m=.294 Nm
b. Work IN = Force in x distance in
1. Single Fixed Pulley
a. 1.66 N x .2095 m = .3478 Nm
. Single Movable Pulley
a. 1.5N x.268 m=.402 Nm
3. Block and Tackle Pulley
a. 875N x.535m=.468 Nm
c. Mechanical Advantage = Force Out / Force In
1. Singie Fixed Pulley
a. L.L715N/1.66 N=1.03N
2. Single Movable Pulley
a.294N/15N=196N
3. Block and Tackle Pulley
a. 294N/ 875N=3.36N
d. Efficiency = Wo /W1 x 100% = (Fox DO/ F1 x Do) x 100 %
I. Single Fixed Pulley
a 343 Nm/ 3478 Nm x 100% = 98.62 %

Lo

2



o8]

. Single Movable Pulley

a..588 Nm/ .402 Nm x 100% = 146 %
. Block and Tackle Pulley

a. .294 Nm/ 468 Nm x 100 = 62.8 %

(V8]

5. Conclusion

a) The pulley with the greatest mechanical advantage was found to be the block and  tackle
pulley, while the pulley with the greatest efficiency is the single fixed pulley.

b) Efficiency is the loss of energy in a system from friction. Because of this, a single tixed
pulley is the most efficient. There is less string and supports, theretore less friction and loss of
energy. The block and tackle pulley will have the worst efficiency because there is more supports
and string. Efficiency can be calculated by Work out / Work in x 100 %. This is the ratio of
useful work done by the pulley to the work that is put in. For a pulley to have a greater
mechanical advantage. the output force is greater than the input force. The block and tackle has
the greatest mechanical advantage because less work is done in than out by the pulley.

c) For the first pulley. the single fixed pulley, the work done by the pulley was .343 J. The work
in was .3478 J. The mechanical advantage was 1.03 and the efficiency was 98.62%. For the
single movable pulley. the work done by the pulley was .588 J and the work in was .402 J. The
mechanical advantage was 1.96 N and the efficiency was 146%. For the block and tackle pulley,
the work done out was .294 J and the force in was .468 J. The mechanical advantage was 3.36 N
and the efficiency was 62.8%.

d) A simple machine is a device that does work with only one movement. The advantage of
simple machines is that it is easier to do work because the force in is less than the mass of the
load. Although, distance is sacrificed from a simple machine when work is done. For an ideal
simple machine, the work in would equal the work out. This would only occur if there was no
friction. The mechanical advantage is the number of times a machine multiplies the effort force.
If the output force is larger than the input force. the machine has a mechanical advantage greater
than 1. Efficiency is the loss of energy in a system. [f the work out does not equal the work in.
there was a loss of energy. The loss of energy is the result of friction.

¢) The data collected in this lab could be off because of certain limitation. Some of these include
the correct set up of the lab. Because the lab was done without a direct set of direction. the
groups designed their own labs. Some may have set up their pulleys incorrectly. Another
limitation was measuring the distance. There should not be an angle when the spring scale is
pulled. This affects the overall calculations.

Pulleys are used everywhere to make the work of the load easier on people. Some examples of
pulleys through time are elevators. lifting cranes. and a flagpole. A new problem that could be
posed is what happens to the efficiency of a squeaky wheel barrow compared with a well oiled
one. The squeaky wheel means that there is great friction and this means that wheelbarrow will
lose energy. atfecting its efliciency.



)

4 S €

[ TS SR L R TV G

[Mecnanical Adva {raJaa

| )
- _ T..‘»._.
'




L[FF/Q'@MCUZ /2.

-l

OVD s

e el

N
21

" P AV SRR S
e Y03 Dt TS Tt b aetd E
y ' : P L S 3
——— ;nl m PR
s et AN, .
et haiasent s e e+t b ok 838 3 30 B g0t 05 B

¢,

$/

Sirale FIN S

=0 —

140 -

%0

120

T
100
90
80
70 -
0 -
20
0
20
10
\O

(o) N ovmnigig



AME ~IHBNE STupeo T

ATE

zifoy

"SSIGNM

ENT "BySicS LA

B =ExAmPLE

5 4 35 3 2 (.
Exceeds Meets Nearly Meets Standard Below Little Progress ;
Standard - Standard Toward Standard i
7: Sophisticated resources Copffimon resources Some common resources Few resources appropnate No resources appropnate .
[ appropriste to the ppropnate to the " appropriaie o the 1o the inveshgation are to the investigation are \
Statement | mrvestigation are wientified. J investiganon are idennfied, invesagation are identified. | idennitied. Few concepts identified. No concepts ‘
Pertinent concepts and/or Perminent concepts andior Some pernnent concepts and/or theories from and/or theones from I
theories ffom previous theories from previous and/or theones from previous learning are previous leaming are
learning are enidenit. The jearning are evident, The Fevious leaming are identified. The problem s wenuBied. The problem
problem 15 clearly stated. problem 1s stated. There are idennfied. The problem is uncienr. There are many 15 not ¢clear. There are
There are no ervors in few noticeable crrors in /gcncmlly clear, There are nonceable erTors in EXCESSIVE CITOIS 1N |
grammars, usage of gramumar, usage, or spetling. [ some noticeable errors in grammar, usage, or grammar, usage, or i
speiling. Advanced ommeon scientific LITMMATr, us3ge, or spelling. Little common spelling No comumon
sciennfic language 15 used. | age 1s used. spelling. Some common sciennfic language 1s used. | scienube language s
<~ scientific languaee 15 used. used. -
hesis add.rtsscx The hypothesis addsesses The bypothesis somewhat The hypothesis weakly The hypothesis does not
Hypothesis problem satement. A the problem statement. A addresses the problem addresses the problem address the problem
proposed resolunon to the proposed resolunon to the statement. A proposed satemenl. A proposed satement. A proposed
problem aobcipates roblem is supported by resolution to the problem is | resolution to the problem is | resolunon to the problem
possible quesnons and s revious learning.  There supponed by some supported by lintle previous | s not supported by
supported by previous fare few nonceable errors in previous leerning, There learning.  There are many previous leamning. There
learming. There are no grammar, usage. or spethng | are some ncniceable errors noticeable errors in Are £XCesSSIVe erTors in
CITOrS 1N gramumar, usage, Common scieatific N grammar, ysage, of ! grammar, usage, or ' grammar, usage, or ~
language 15 used. spelling.  Some common | spelling. Litde common speiling No common =
sciennfic language is used. 1 scientific language 1s used. | scienufic language is -~
T i used. Do
Drawngs, ubles. andior /Bs’nwmgs. ubles, andrer Drawings, mbles. and/or I Drawings. tables, and/or ) Drawings, iables, and/or [ -
charts are awless, -1 charts arc neat, presentatde, | charts are mostly neat, . charts are somewhat neat, ‘ charts are not nest, | =
Dana | amangement oo the page 1 and arracuvely arranged oh, presentzble. and \ presentabie. and | prescotable, and =
1 attractsve and adds to the page. Accurale details | awracuvely amanged on the | atwacuvely arrenged on the ] atmactively arranged on S
! undersanding Accuray of color, pattern, texture, page. Some zccurate ! page. Few accurate details . the page Detnils of @
| detarls of color. parte and scale are shown; titles dewads of color. pattern, of color. pattern, texture. | color. panterm, texture, '
¢ texture. and scade are | and proper units are texture. and scale are and scale are shown. few | and scale are maccurate; :
shown; tntles and pro por included. Explanatory text shown; some ndes and | hdes and proper units are no ntles and proper units 1
uarts arc included. T and/or procedures have few roper uputs are niciuded wncluded. Explanatory text | areincluded. !
Explanatory text and/ér noticeable errors n Explanatory text and/or I and/or proccdures have Explanatory text and/or ’
r i procedures have no criors grammar, usage, or spelling. |/ procedures have some ! many errers i grammar, procedures have '
in prRamuTAr, usage, or! Common scienufic noticeable erors in usage, or spelling. Luirtle eXCess1ve errors in < i
spelling. Advanced language 1s used / grammar, usage, or ‘ common scientific grammar. usage, or = '
scientfic language 15 uscy. / | spelling. Some common l language 1s used. spelling. No common o
U i + sciennfic language 15 used. | scxcdnnﬁc language 1s =
jdfu!culmons have uildy | Al Tatewtanens Fave tiles Most caiculations have Somc calculations have Few/no calculauons have
Resuls [/ and all values have proper and all values have proper titles and most values have ’ udes and some values have | utles and fewino values
unns. AJl work 1s shown, units. All work is shown. proper umits. Most work 1s | proper uois. Seme work have proper units. Some
| When appropnate. data 1s When appropnate, daw s shown. When appropriate, l 1s shown. When work is shown. When
gnaphed wath proper labels graphed with proper labeis. most daia 1s @apbed with | appropnate, some data s appropnate. data is not —~
i Advanced sciennfic Commnn scientific proper ladeis Some | graphed with proper Izbels . graphed with proper ;
language 1s used / , language 1sused. commes scienniic ; Linic common sciennfic ¢ labels. No common P
X ! language isused. | language 15 used. sciennfic language s |
/ T :_\1 used.
' The cOGEIUSTOR aptcipates 17 The conclusion answers The coaclusion somewhat ' The conclusion poosty + The conclusion does not
Conciusion | goestions. answers problem and discusses

| problem. and discusses

! hypothesis. Facts tound

{ c dearly saied.

- Connecnons are made

i pror lcarmine

- Limuatioas, rew probigms.

. apphcanons, connectiofl.s.
and sieps to extend labko

© muturs studies are dentfied

. ud explained There n

70 CITOrS tnusaee.

! ZRMmal Jf spetiing
Advanced screnufic
anouzge 15 used

i

bvputhesis  Facts fouad are
stated Connccnions are
made o pnor lcaming.
Limitations, new problems,
applicatioans, conneciions,
and steps to extend labto
ruture studies arc ideatitied
There are tew nonceable
SITOrS in USICL, Crammas. or

. speling  Common {

scienniic language 15 used

’

-

| nswers problem and
discusses hypothests.

, Facts found zre somewhat

\eleariv smied Some

' pounections are made (0
nor learmng. Some
imuianens, new problems,

J IPPLICITIDNS, coAneCIQNS,

t{ang sieps 10 exaend lab ro

/ ruture Tudies are

wenitizd  There are some

/) noticeabie srrors in usage,

. drammar. of speiline
Some comman scientific
l language 15 used

' answers problem and

discusses hypothesis
Facts found are weakly
stated Few connecnons
ars made 10 prior learming.
Few limuitations. new

: problems. apphicatons.

“anneciions. snd 5icps 1o

¢ extend lab to funue studies

are wdenuied  Therz are
MAany crrors 1 usage
erymmar. or speiling
Litte common sciennitic
language is used

answer the problem and
discuss bvpothesis No
acts are found and
stated No connections
are made (o pnor
learning. No himutanons,
ncw protlems
applicanions.

<onnections. 1nd steps 9
=xtend lab to furure

' studies are idzannzd

There are cxczssive

TS N usdge, Immar
sroneiling No :ommon
sOICRn e tinguags s
(R

!

22005

TOTAL POINTS 272 X 4 =FINAL SCORE Y % (Praticient Product =Score of 34





