Grade Level: 4-5
Curriculum: Explorations, ADST, Science
Title of Lesson: Simple Machines: Working Together!

Learning Goals/Objectives:
e The choice of technology and tools depends on the task.
e Designs can be improved with prototyping and testing.
e Energy can be transformed.
e Machines are devices that transfer force and energy.

Materials Needed:
e Pencil and Paper

Activity Instructions: (Step by Step)
e Watch the following video and answer the questions on the following page
o https://youtu.be/bWtkbedwh k

Extensions (Optional):
e After completing the activities below, try taking it a step further, and using recycled
materials from around the house, make a contraption using simple machines!


https://youtu.be/bWtkbedwh_k

What do all simple machines do?

How do work, force and distance relate to each other? (hint: W=FxD)

If the Input force of a simple machine has to be equal to the force applied to it, multiplied by
the distance it moves, and the Output force has to be equal to the force applied to it, multiplied

by the distance it moves, how can simple machines make out work easier?

It takes 150 pounds of pressure to move a large boat anchor 2 feet, and your lever moves 10
feet in order to do the work. How much work do both sides of the lever need to do? How much
force do you need to apply to your end of the lever in order to move the anchor? Fill in the

blanks below to help solve the problem.

300 cm
60 cm &
X = X =
Force x Distance = Work Force x Distance = Work




Describe what mechanical advantage is.

What is a compound machine?

How do we calculate the mechanical advantage of a compound machine?

Using what you know about compound machines, imagine a device that could help you to
complete a task (this could be lifting a heavy object, cutting a hard substance, moving
something quickly, etc.) while requiring the least amount of input work possible. Draw a sketch
of your machine and label each of the simple machines you use! Try to use at least one of each
simple machine (inclined plane, lever, pulley, wheel & axle).

For example:

| want to create a machine that allows me to chop onions quickly, so that they don’t make me
cry. | pull on a rope which goes through a fixed pulley. The rope also wraps around a moveable
pulley, and as | pull on the rope, it moves towards the fixed pulley. The moveable pulley is
connected to rope, which wraps around a wheel and axle, and as the pulley moves, it pulls the
rope, and spins the wheel. This wheel is connected to another wheel by a belt. When the two
belted wheels spin together, they move a third wheel. This wheel connects to a rod, which
connects to a lever, with its fulcrum in the middle. The other end of the lever connects to an
inclined plane (a knife!) which chops my onions!

Look at the next page to see the sketch of this contraption!



mﬂ;rv

B - Y _‘m.l_..li...i._.d' )
AV AV AN AV A AV AV AV AY AV AY AV AVAVAYAY /. 7 VY Y a ZAVAVAVAVAYAY. VAYAYAYAVAYAVAVAVAVAVAVAVAVAYA
\WWAVAVAYAVAVAVAVA bdbdb»hohﬁr&k\rﬂrubq&d%b@h&bh»hdb«h’hﬂ_?’ho_robrﬁhoh0h4h4b1b4h4b1h1
404h4h1h1h4h4 \VAVAVAVAVAVAV AV 2ANAVAVAVAVAVAVAVAYAVAN AVAVAVAVAVAVAVAVAVAVAVAVAVAVA'
TAYAVAVAVAVAVAYAVAVAVAVAVAY /.97 AN STAVAVAVAVAVAYAVAVAVAVI YAVAVAVAVAVAVAVAVAVAVAVAVAVAY
FAVAVAVAVAVAVAVAVAVAVAVAVAY .9 8% A VA 7AVAVAVAVAVAVAVAVAVAVAVA'/AVAVAVAVAVAVAVAVAYAVAVAVAVAVAN
\VAVAVAVAVAVAVAVAVAVAVAVA /44" 3N aVAVAVAVAVAVAVAVAVAVAVAVAY AVAV -VAVAVAVAVAVAVAVAVAVAVAVAY.
A AN AN A A A AN AN A A AN S 1 TN A AN AN AT AN N AV AN AV A AV AN AT AVAY 7 AN aVAVAVAYATAYAYAYAYAYAYA

ERVAVAYAVAVAVAVAVAVAVAYY' 4 4 > SVAVAVAVAVAVAVAVAVAVAVAVAVAY AVAY - *VAVAYAVAVAVAVAVAVAVAVAYAY,

TAVAVAVAVAVAVAVAVAVANG /&' i AVAVAVAVAVAVAVAVAVAVAVAVAV /. (AVAV.LY /- VAVAVAVAVAVAVAVAVAVAVAVAVA
WAVAVAVAVAVAVAVAVAVY / AY i ®-NAVAVAVAVAVAVAVAVAVAVAVS AVAVAV "k TAY, (NAVAVAVAVAVAVAVAVAVAVAY

VAVAVAVAVAVAVAVAVAVYY AV, | TAVAVAYAVAVAVAVAVAVAVAVAV .VAVAVAVL 7/ VAV 1A NAVAVAVAYAVAVAVAVAVA!

IAVAVG o027 AY . A

\VAVAVAVAVAVAVAVAV// AVA\" \VAVAVAVAVAVAVAVAVAVAV/ /AVAVAVAVAVAVAYA'| AVAVAVAVAVAVAVAVAVAVAVAY
AVAVAVAVAVAVAVAV// AVAVA "\VAVAVAVAVAVAVAVAY” sVAVAVAVAVAVAYAYAY : VAN AVAV AV AVAVAVAVAVAVAVA
AYAYAYAVAVAVAVAY) " AVAVAVA VA SSAVAVAVA: o7/ CAVAVASATAYAVAVA Y VA AT AYAVAVAVAVAVAYAYAY,
AVAVAVAVAVAVAY .7 AVAVAVAY, WAVAVAVAVAY..S )/ AVAVAVAVAVAVAVAVAY AY/,VAVAVAY AVAVAVAVAVAVAVAVAVA
\VAVAVAVAVAVAV/,V AVAVAVAVAN AVA¥ava V4 AV AVAVAVAVAVAVAVAVAVAVA/AVAVAVAVAV AVAVAVAVAVAVAVAVAY.
TAVAVAVAVAVAV -V ANAVAVAVAVA 7 0% ava ¥ A AVAVAVAVAVAVAVAN/ 2T AY AYAVAYAY AV AVAVAYAVAVAYAVAVAYA
\VAVAVAVAVAY. . \VAVAVAVAVAVA ¥aY4Y AVAVAVAVAVAVAVAVAVAVAY AV AVAVAVAYAVAVAVAVAVAVAVAVAVAVAY,
TAVAVAYox e @ ATAAYAVAVAVAVAS N\ \VAVAVAVAYAYAVAVAVLS: o FAYAYAVAVAVAVAYAYAVAYAVAVAYAYAVAVA
AVAVAVAV/AY, - YAVAVAVAVAVAVAVAY, VAVAVAVAVAVAVAVAV o T AY - 7 s ws s s W, ¥ Y AVAVAVAV
AVAYASSAY. ' TAVAVAAVAVAVAVAVAVN ¢ csaca YAVAVL /9, TAVAVAVAVANAVAVAYAVAVAVATAVAYAVAVA

1478,/ AVAVAVAVAVAVAVAVAY . (p¥ v s AVAVAYA LAV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY
FAVAVI VY Z AN - AVAVAVAVAVAVAVAV) /4% AVAVAVAVACA VAVAVAV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY

VLT Y . AVAVAVAVAVAVAVAY..Y SAVAVAVAVANLY AVAVAV AV AVAVAVAVAVAVAVAVAVAVAY AVAVAVAVAVAVAV

VL b i AVAVAVAVAVAVAVAY) V< TAVAVAVAVAVAVAVAVAV LV AVAVAVAVAVAVAVAVAVAVAVA YAVAVAVAVAVAVAY

ERVAYA" W (AVAVAVAVAVAVAVAYA | AV AVAVAVLY SV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY,

TAVAYLY, 15 NAVAVAYAVAVAYAVAY. VoY EVANAN, N LY AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN
AVAVAY., [ IAVAVAVAVAVAVAVAVAVA - &k V¥ ey AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV § AVAVAVAY,
TAYAYA' 4" “VAVAVAVAVAVAVAVAYAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA-VAVAVAVA
AVA 2" AN NAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY AVAVAVAY
AVAVAVAVAY. -~ A\VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVE VAVAVAVAN
VAVAVAVAYAY s~ VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV m.ﬂ?ﬂiﬂ?ﬂ

EVAVAVAVAVAVAVA - VAVAVAVAVAVAVAVAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAYAI- YAVAVAVA

BRVAVAVAVAVAVAVAN - “\VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY SVAVAVAV

VAVAVAVAVAVAVAVAY < > AVAVAY: VAVAVAYAVAYAYAVAVAVAVAVAVAVAYAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAN
BRYAVAVAVAVAVAVAWAY VAW st S VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAYAVAVAVAVAVAVAVAVAVAV,
P AVAVAVAVAVAY.: 8 v A v AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY

RV AVAYAYAVAVANA: L AVAY L i TAYAYAYAYAYAVAYAYAY AT AVAYAYAVAVAVAYAVAVAVAYAVAVAVAVAVAVAVAVAVAY






