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A3 g4 Unit 3: Simple Machines
T3 Key ldeas:
3.1 oJwA 717 oYX 7} o] HL8ES o 3.1 Demonstrate how mechanical energy may
o UF 7 AE ALT wo £79S cause change in motion through the
H 5} A) 7] =% A 5l application of force or the use of simple
machines.
3.2 B9 &2 o] vhEo] 9w Avh}
vk A ¥ =] BREle] M stha) 3.2 Observe and describe how the amount of
change in the motion of an object is affected
by friction.
3.3 A9 F& o] H7 37 = . ..
?%i;% o l, 1} 5t j,]; H};‘;j ; 2 3.3 O_bser_ve and des_crlbe how the position or
v akahe] A e el direction of motion of an object can be
T se changed by pushing or pulling.
=4 2= o]l Lol T}yl =
3.4 gr;ﬂ}f}xﬂ = ol ek 971 3.4 Observe how the force of gravity pulls
s o objects toward the center of the Earth.
ANE Unit Overview
97l = oju 7] ] 2 A}&5t= 7}‘? + 7I71E | What kinds of machine do we use? We may not
AZVeE wjo)] AL, A A, B LA think of a pencil sharpener, a bike, or a hammer
1A= A 710}%} %S slolt. :Laﬂ Ur, RS as a machine, but they are. A machine is any tool
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that makes work easier to do.

When we ride a bike, the muscles in the rider’s
legs provide the energy to move the bike quickly.
The simple machines that make up the bike let
the rider do the most work while using the least
energy.

Simple machines are all around us: in school, at
home, and in the community. They make work
easier by changing the strength, direction, or
speed of a force.
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511’1‘4—-—21] Essential Question:

= 71 A7 EAE w0l o9 A ERE How do simple machines help us move objects?
T=7F?

3.1 F870d Key ldea 3.1

71 A AN HA 7} Bo] ALEHYS v, =& Demonstrate how mechanical energy may cause
Heal 7] A= A&t wo] o1 921918 ojw A | change in motion through the application of force
W sl A7) =2 A s)e). or the use of simple machines.

H}3H-gof. Scientific Terms:

1. ¢ 2. < 3. Abd 1. force 2. work 3. inclined plane
4. AAMZ 5. A7) 6. LFA} 4. ramp 5. wedge 6. screw

7. A 8. WA 9. 7] 7. lever 8.. fulcrum 9. rod

10. H}7 1. = 12. =29 10. wheel 11. axel 12. pulley

g Content:

3714 TL F 71A] QAR o]FoH Tl Tools with only one or two parts are known as

3F simple machines. Simple machines use

’

=
Ao @ 7AF o derAlE 9, 1
ag 3 39 £xE uAty] 931A] 7] Aoy A& | mechanical energy to change the strength,
Abgth Eoleu|a, A1, da, o], direction, or speed of a force. Work, such as
2 Aol= Ay} e o] )5 3 wof] 28 4] 7 s}~ | lifting, cutting, prying, tightening, and moving
%éﬂ/\i s 7] A= ALe-3F 5= 9t} objects, is easier when we use simple machines.

o

o

Inclined Plane

A smooth board is a plane. When the board, or
plane, is slanted, it can help us move objects
across distances. A ramp is a common inclined
plane. Moving a heavy box is easier if we slide
the box up or down a ramp.

Wedge

When you use the pointed edges of an inclined
plane to push things apart, the inclined plane is a
wedge. A chisel, when used to split a piece of
wood, is a wedge. An axe, a nail, and knife are

Falo] oj| A& U] HlEiA AlE e £S5 wedges, t0o.

ol &<, L AbHo] 7|tk Y] 2745

Zear e woll Zo] 7|tk =7, &, A= Screw

27|t
A screw is a simple machine that holds things
together. Many jar lids have a large, flat screw
that holds the lid to the jar. People also use
screws to hold wood or metal pieces together. A
screw is really an inclined plane wrapped around

(BYNS arod. Every turn of a screw helps hold things
together.
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Lever

A tool that pries something loose or that lifts with
an arm-like motion is a lever. If we use a
screwdriver to pry open the lid of a paint can, we
place one end of the screwdriver under the lid of
the can. The screwdriver is held up by the edge
of the can —or fulcrum. Then, we push down on
the other end of the screwdriver. The fulcrum
changes the direction of the force, causing the
other end of the screwdriver to push up on the lid.
A shovel or a playground seesaw can be another
example of lever.

Wheel and Axle

Another kind of simple machine is the wheel and
axle. The wheel turns the axle, which causes
movement. An example of the wheel and axle is
the wheelbarrow. The wheel below rotates on the
axle and the wheelbarrow moves. A doorknob is
another example. The knob is the wheel. The
axle is the rod that goes through the door. The
axle connects the two knobs. When we turn a
doorknob, we turn the axle. The axle then moves

= Zx=2o0 2= A _,C)r_i o 5] l‘f

j%_%f 52 /\?5 ; S]g Xj oj E}]i}%%}j o= another part within the doorknob that makes the

JuF] &g ol e, vhFI7E & 347 1L door open.

utA EdE wA ol Aot & E5ol ke

& o), £3kol w9 e o)At Hhy)

2] Sof o] A o] Yk Fol F AL | o

Extolol A% = Aot 27t 9

igigi%%ﬂg ; ;;3 zo}ffrz iaﬁ%’ The wheel can also rotate a rope. Thisisa

oo ;{ b o] o] ;] ;E ‘; 3;} pulley. In a pulley, a rope wraps around a wheel.

== BT = = As the wheel rotates, the rope will move. The
rope can be used to raise and lower objects. For
example, a flag on a flagpole is raised and
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lowered by a pulley. Sometimes a number of
pulleys are used to move objects. People use
groups of pulleys to move heavy loads, such as
boats, pianos, and safes. The more ropes used to
hold the load, the stronger the force acting on the
load.
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BE Review:

1. Fdlo] @7 AR} 1. What are simple machines?

2. oWl G A7 A AL ALLE =T 2. Which simple machine has a fulcrum?

3. AFFEL oju T2 E AL =T 3. How do people use pulleys to do work?

4. Falo] Tl Eulol A ES 4. When you lift a ball in the palm of your
Solerty, GAS GAl FS e hand, you use your arm as a lever. What is
AFg3HE Blo] T}, Folo] W Ho] the fulcrum?

5 =7} 5. Which three simple machines are based on

5. Abwle] BAR A @r] A inclined planes?

T RIZF?
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21] 3gd: dv|A Unit 3: Simple Machines
A Essential Question:

O 7] AZF EAE w20l =d A9A =S
T=7F

How do simple machines help us move objects?

3.2 2,‘-3_7]]»21

Key ldea 3.2
Observe and describe how the amount of change
in the motion of an object is affected by friction.

i’]r?—f}%‘ﬂ Scientific Terms:

1. npzg 2 g 3. BAE4 Hy& 1. friction 2. force 3. rub 4. smooth
5. A% 6. ¥4 5. rough 6. surface

-8 Content:
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Friction is a force that slows down or stops
moving objects. When an object rubs against
another object, friction results. The friction
between smooth surfaces is less than the friction
between rough surfaces.

Rubbing a piece of foil over wood does not cause
much friction. Rubbing a piece of sandpaper
over wood does cause friction. When you rub a
piece of sandpaper back and forth across a piece
of wood, the sandpaper and wood will feel warm
when you touch them. The surfaces rub against
each other; the roughness of the surfaces slows
the movement and produce heat. The wheels on
your wheelbarrow make it easier to pull. That’s
because the simple machine of wheels and axles
reduces friction and reduces the amount of force
needed to move the wheelbarrow.

Friction helps you do things every day. The
friction between your shoes and the sidewalk
helps you walk. Without friction, you would slip
and fall. Friction makes you stop. Friction helps
keep tires from slipping on the road.

EP Review:
1. Folo] mpae o oy|=7}2 1. What causes friction?
2. oW upzo] o] &2 S 2. How does friction change an object’s
v =719 motion?
3. PAL B2 EAE u o] 3. How can you reduce the friction between
nlE S 2] 4= 9l =7}2 two objects rubbing together?
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A 3. deTA Unit 3: Simple Machines
FEA: Essential Question:

F ZIAZE 2AE wA ol oA Ea
FE7F

How do simple machines help us move objects?

3.3Fa7d

EA9 Ade] EAY G4 w o=
Ao R =& o] = Wk R v A B =X
Faste] A stet

Key ldea 3.3

Observe and describe how the position or
direction of motion of an object can be changed
by pushing or pulling.

7380 Scientific Terms:

1. d7] 2. 3717 1. push 2. pull
g Content:
galo] 1l mpxbrk Qi AL Ik Lo Imagine you have an empty wagon that you want
o] =712 Y3t} At Bl gale 1 to move a short distance. You might push the
e 44s 91, 3l £ 5 98 Aot wagon or you might pull it. Either way, you
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%Fo] BAE Avh} el 7)€+ A
wj o]}, whof alo] vhALE MER S5

A The, Phbs o AN A 3, FAL v
&40l7] 9l o we ol Weas) Ak

xS AY QR v Flo] Y ol & v =
ART Y e 38 FQ 7 st} olgo]

=T A, S APE Y] 9GS ) aAe E A9
A olS A3t FA ], Pt
Foldrl= T8 wEd 2l 9 B g9

would use force to move the wagon. A force is a
push or a pull. An object, such as the wagon,
starts to move only when something pushes it or
pulls on it.

If you give the wagon just a little push, it would
most likely move only a little bit. If you and
three friends give it a big push, the wagon would
travel further. That is because the amount of
force used determines how far the object moves.
If you filled the wagon with bricks, your wagon
would be heavier and you would need more force
to move it.

Pushing a wagon uphill would take more force
than pushing the wagon downhill. The hill acts
like a simple machine called an inclined plane,
which changes the motion of the object. At the
same time, we have to use more force against the
gravity that pulls the wagon back to Earth.

AFg-alf oF Fht
B Review:
1. @Ao] ol 2o EAE dAY g2 uj 1. What will happen if you push or pull a small
oW o] WAIEI=7}? object?
2. 8 Alao] EF =M u BT} T Alto] B 2. Explain whether it will take more or less
Mo = 2 ol o 2o do] I g3z force to push a sled over ice with two
ol ] A& 3lo] W Qa2 Asla} persons than one person on it.
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21] 3gd: dv|A Unit 3: Simple Machines
A Essential Question:
o 7] A7 BEA S Aol ojw A E&& How do simple machines help us move objects?
T=71
34F8 71 Key ldea 3.4

97 Y9l Yol BAF ot 3 AE
s,

Observe how the force of gravity pulls objects
toward the center of the Earth.

738}-8-0. Scientific Terms:
. =9 2. 4% 1. gravity 2. orbit
& Content:

Salo] 8718 sz 93
go= Dgcﬂxr—ﬂ‘? aRne H}g

w7 %%aﬂﬁ}. e 941 ARt
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WA go] FHolt), T BA 7
xLo].l:l—ﬂ‘— 610]1‘4_ %E’ﬂo] x]? 1/\1 oz
AbhE robgRIth B3 FH 02 Qs)A Pol
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Why do things come back down if you throw
them up in the air? The answer is gravity. In the
17" century, Isaac Newton wondered why the
Moon orbits the Earth. He also wondered why
apples fall from apple trees. What Newton
discovered was the force called gravity. Gravity
is a force of attraction between objects. It pulls
apples toward the center of the Earth and it also
keeps the Moon in orbit around the Earth.

The Moon has gravity too. Because the Moon is
smaller than the Earth, its gravity is less than
Earth’s. Therefore, the Moon doesn’t fall to
Earth like an apple. If there were no gravity, the
motion of the Moon would be a straight path
away from the Earth. The pull of gravity of both
the Earth and the Moon causes the path of the
Moon to curve in an orbit around Earth.

T2 1AL A, srAlel A8 3715 T | Gravity works through gases, liquids, and solids.
w2t Felell e o=t v Air stays around the Earth because of gravity.
miol] -2 e WA e vhek Oceans do not fly off into space because of
Falo] HELE G, FHo] FAS o= gravity. Rocks and soil stay on Earth because of
Frotdd Zlojnh, AY = A E B= Aol | gravity. You stay on Earth because of gravity
Ay ol = E}L AHRG H g 3PS de R too. If you jump up, the gravity will pull you
sh=dl, RS S o] Al AHAE down to the ground. Riding a bicycle uphill
AL A FFotd 7] 7] wiolth 8 flol, 714, | would take more force than riding downhill
R, Lxﬂ—‘z AT+ FTAHORE B 915 = (o because the gravity keeps pulling you and your
ZHo] githH, BE Aol oA i td bicycle down. Without gravity, gases, liquids,
Zo)t}, and solids would not be pulled to the center of
Earth. They all would probably be floating in the
air.
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2. Review:
1. 82 F3171? 1. What is gravity?
9. wheF =go] ¢itpd, o] Sz & 2. How would the motion of the Moon be
ojw A gaba = 9= different if there were no gravity?
3. whok X Lol Eo] gl ojw Qo) 3. What would happen if there were no gravity
o oL} A =72 on Earth?
ALBETAC
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A Answer Key
3.1 3.1

1. GV AE 2 o] KEo] glo] A& 1. Simple machines are tools with few or no
2g) st ) Lo|dHA B w2 Wit moving parts that make work easier.

2. A= ux g zh=t} 2. The lever has a fulcrum.

3. AlTFESo 22 9w 28 A 2 u 3. People use pulleys to move objects up,
zo ddowm 27 u, w22 ALEET} down or sid_eways.

4. D37} w2 A o) o) 4. The elbow is the fulcrum.

5. &7, AV, AN} Abd el ZheE s A 71A) 5. Wedges, inclined planes, and screws are

P 74];] 0 T three simple machines based on the
I inclined plane.
3.2 39
= = = nz= k=] . . .

L7 EAE AR EAS vkl 1. Rubbing two objects against one another
AT fricti
A gwio] Ao eAele g7 causes friction.

2. }; el = moEE 2. The roughness of the surfaces slows
= down the movement of the object.

. . - s 3. Add wheels to the object. Wheels will

3. Al ‘i}ﬂ 'irﬁh:}' H}‘:ﬂ = ?7] = A make it easier to pull. That’s because the
H 7_“ ‘1}5?1 + . ol ﬁf_ G A simple machine of wheels and axles
Fol v Folal BAE w0l reduces friction and reduces the amount
o5 IS =Y F A 3= ol el of force needed to move the object.

3.3 33

1. EA= #4244 Aot} 1. The object will move.

2. Aujol 3 A}EES ] B, A 2. Adding another person to the sled makes
A=Y FAYZAY. adeug R3S it weigh more. It will take more force to
LAolE= = o & Fo] Fasi) move a heavier object.

3.4 34

1. FEo = 27} A7 Tolgv|= 3L 1. Gravity is the force of attraction between
= two objects.

9. To] Maurekl x| pEo)e 1o T 2. Its path would be a straight line away
Zol7l Al 2 Ao 2 7 aE A from the Earth instead of a curved path
AT 25 Wol A 7 Flolt} L oA,

= = . t up in the air.
3. RE Zo] FEolA o ol Aot} verything would floa
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