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' Lesson 4:
. Balanced & Unbalanced Forces
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IN-DEPTH TOPICS

Position and Motion

Patterns of Motion

Forces and Motion

Balanced & Unbalanced Forces
Exploring Electricity

Magnetism
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EACH LESSON INCLUDES

Name.

contact

rubber band creates

a noncontact force is

tension force gravity

The greater the
it will take for it to move. Pushing a shol

cart is an example of a

Lesson é

of an object the mong

force. Stretchi

Force & Motion

-
How toMoke an Blectromagnet

Lesson 6

Investigation 1

eS8 How Does Shape Affect Motion?

QUESTION: How does changing the shape of an
objectaffectits motion?

TEACHER GUIDE

12”’ "
Ty Force & Motion

Balanced & Unbalanced Forces 7 Days
OBJECTIVE | can uze 3 diggramo

—— N T oo st B

o forces acton an object?

b

AFFECT MOTION?
foes changing the P
fegt s motion? S

QUESTION:
How can you demonstrate forcesacting
on objects?

OBJECTIVE: Students il build s chain =

sffects offorces acting on objects.

MATERIALS:

reaction to demonstate the causes &
= 5 i&

2/ ¢
g»\

I

| Equal and Opposite Forces |

Think about the student siting
in his chair. His body is

exerting force downward.
The chair is exerting equal

Name bserve

BUILD A
CHAIN REACTION MACHINE

MATE"'ALS USED o Study your materials.
) Brainstorm ideos.
» Make a plan & write the steps

Investigation3 | |ebiect

|

Electric Force Diagram

«'

Label the charge of each balloon.

Bis the recorder.
high the line is as

ight it bounced
it on the floor for

E ball's pattem of

bounce 4 and 5.

« Detailed, scripted lesson plan
 PowerPoint lesson slides

« Science journal activity
 Hands-on investigation/lab

o Exit tickets in 2 formats
 Vocabulary posters

* Objectives display cards
 Turn & talk partner questions

o
| Forces occurin pairs.
\ 3

.
2y

A force can give
to an object caus
start or stop movi
change its directi
happens becaus
occur in pairs tha!
either balanced
unbalanced. Wh

% The Third Law of Motion ‘

The third law of mofion
says that for every action,
th an equal and w.-’
opposite reaction. This
means that when two

Condition

Starting off
flat ground

Slightly uphill

Average pulling
force (N)

160N

34N

5

MEASURING FORCE
» There are five dogs
pulling the sled.

 Read aloud & video links
Science center activity

| ESSENTIAL ESSENTIAL

1

p 3

J LESSON 4
= INVESTIGATE

QUESTION:

up an object?

structure that uses
forces to hold up a

How can you use forces to hold

2 ©
Design and build a @-’

Design a
Structure

SAMPLE LESSON

, iournal

Complete Lesson 4 How do forces

in your science

=g QUESTION REY QUESTION

& MOTION

& MOTION

How can you solve

. roblem usin
on an object a problem using

—

Scientist Isaac Newton
discovered what we call
the three laws of motion.

things move.

Newion's Laws of Motion

These laws describe how

magnetic forces?

| can identify forces
acting on an objec

Forces & Mofion

| can write a scientifig
explonohon of how

‘-aW of Motion _
or

lon, there is on equal ||




i 7.5 ESSENTIAL
Aligned to 2=y QUESTION
Next Generation How do forces sigTE.
Science Standards, on an gbie=—- | e
TEKS | L] GUIDING QUESTION
cmd | | How ca
© s famp A1 n O U
Common Core measure the ?/noﬁon
State Standards oran oblect =
for 3d Grade |

STANDARDS-ALIGNED




Force & Motion

Forces and Motion

OBJECTIVE: | can identify forcesacting on an object

[y Magnetism

MAGNETIC FIELDS
OBJECTIVE: | can identify the effect of Earth's magnetic field on a compass.
LESSON:

~Teaching Power
~Science journals
~Vocabulary cards
-Activity. 3.1 &3.2
4 ft. yarn per sm.
Lesson 3 Quick C]

GUIDING QUESTION: What makes an objectmove?

VOCABULARY exert, contact forca :ens:on force splrmg force,
elec

TEACHER GUIDE

cripted lesson plans
esson objectives
erformance tasks

force, magnetic force

Y1 " 1. Contine the lessons on magnetism by reading slides 106107 to students. Stop here to
KELCONCERLLThe aincier e mess ofen show students the video, How Does a Compass Work? After watching the video explain to
LESSON ? ; students that a cause & effect with the objects they act on. “Let's

look at the activity slide as an example.”
1. Set the purpose for the lesson by introducing the lesson objective - & i
and guiding questions. 2. Students complete Activity 6.2. Projectthe Activity 6.2 slide. Call on students to

explain how a compass works and what causes the needle to point north. Explain to

‘ IEACHER GUI |
% | Investigation 6
TEACHER GUID!

g How Can Magnets Sort Objects By Weight?
5 Days

QUESTION: How can magnets sort
MATERIALS: objects by weight?
Teaching Power Point
-Science journals OBJECTIVE  Students will build a device

~Vocabulary card that can lift different objects according to
-Electric charges student

2. Use the posters or cards to introduce the lesson vocabulary.

A Evnlain tn students “Today we are aqina to exnlore forcesand

Force & Motion

Exploring Electricity
OBJECTIVE: | can relate the causes and effects of electric forces
between objects.

GUIDING QUESTION: What causes an objectto attract or repel
other objects?

KEY CONCEPTS: Matter is made of positively or negatively charged
particles. If an object has mostly positive charged particles it will have & . X
positive charge. If an object has mostly negatively charged particles it Inveshgohon 2
will have a negative charge. Objects with opposite charges attract each PH

™ |y Predicting Patterns

|
TEACHER GUIDE ?n QUESTION:

Wi How can you predicthow an object

fl
oy £
P
VOCABULARY: electric charge, repel, attract, electric force, “Activity 5 materials
positive charge, negative charge, neutral Les‘;‘;’ o Chack MATERIALS: 5
1 Lesson 5 Investigation 10" of copperwire Metal objects: X ’
¥ *See teacher notes for
matenals

Force & Motion

Management tips

Answer Key
InveSﬁgcﬁon 2 O b rO e d U reS
Electric Force Diagram  Label the Build a Chain Reaction Machine L c
Answer Ke QUESTION: -
y How can you demonstrate forces acting [ ] [ ) [ ) [ )
on objects? e n S n e S
OBJECTIVE: Students will build a chain I O O C I v I I
s reaction to demonstrate the causes &
+ + effects offorces acting on objects. ) dropper, the other student is the recorder.
z binet. It doesn’t matter how high the line is as
B | Fore e s sune e same height each time
doeines toilet paper rols The partner records the height it bounced 18
I { small balls cardboard

Investigation 1

How Does Shape Affect Motion?

TEACHER GUID

Forces & Motion
27-Day Unit Pacing

OBJECTIVE:

| can use pal

Forces & Motion

LESSON:
1. Setthe purpose forthe led

The pinwheel spins every tim!
objects forms a pattern. A pa

give students time to look at and discuss
the pictures.

Vocabulary cards

netism, magnetic -Activity 6 materials

an attract some metal jother student drops a flat sheet of paper

Es a stopwatch to time how long it takes the

paffectthe motion ofa falling object.
whereas air resistance acts in the
eed. Since the crumpled paper has less

Force & Motion

! IImHaE!":’ b Day |Lesson 27-Day Unit Pacing Next Generation Science TEACHER GUIDE
I = TR Day |Lesson J Standards Alignment
y Y Lesson xploring Electricity
VOCABULARY: pattermn, pra e ol e ) deS 1 Lesson 1.1 Position and Motion Disciplinary Core Ideas
Lesson 2 In¥igation - 18 | Lesson 5.2; Static Electricity PS2.A Forces and Motion
ay. KEY CONCEPTS: ~See teacher notes for | [ECt Magnetic forces MATERIALS: 2 | Lesson 1.2 Measuring Motion “Racoizing thl oach forcepcs on one paricer et and has bl siengh an a diecton
% -An object i rast typically has muliple forces acting on it. bu they 8dd to give zero net forca on
The motion of s gcts formsa panem materials -Teaching Power Point 18 | Lesson 5.3: Determining the Strength 5 Ceszont Lo tios foes Shave aFectmaions sl typicaly has mulip [
Patterns can be| a 1| B a problem using -Science journals P

~Forces thet do nol sum ko zero can cause chianges in the object’s speed or direction of motion
PS2.B Types of Interactions
~Understanding thet objects in contact axert forces on aach ofher

and guiding questions Lesson 6 Investigation TEACHER GUIDE Motion Forces & Motion
*See teacher notes for p— 5 R A
2. Use the posters or cards to introduce the lesson vocabulary. ":Jar:ﬁ’lia;:t BBt i b Shsat 1o aichisetir : Unit Materials TEACHER GUIDE
& 2 will be investigatingto answerthe @ 5 > 1 .
3. Explain to students, “Patterns ol and a south pole affects its motion?’. Each groupwill E“e’gy = The following materials are needed to do the investigations. Please
happening overand over like » on | see the teacher notes for each lab as some of the materials are
= 1 or repels other magnets. A ACU
windy day. We can’tsee the

items are found at the dollar store or Walmart.

dominoes toilet paper or paper towel tubes
:zzztl?\dg ts:giz:‘:;z?n(g;‘;:éms of motionandlearn hgw Jpe In the'chiaet on the lab shest. marbles cmdb%;'?d b cz"?““k forramps
5 pfthe paper affectsiits falling time. Students wooden blocks arn or strin
we can use those patternsto predictfuture motion, or how an ucing the leaming target ko a paper airplane, and folda fourth sheet z y 9
sbisctwilmove hext frvocabuiary i ' Pobber bands ki
4. Work through the Lesson 2 slides up to ngto explore L. i| | fchart. Answer the reflection questions. ( 8" balloons rulers
the 2.1 Activity slide. As you read the slides B two shortvideos o \

steel scouring pads
scrap paper
plastic spoons

craft sticks
2" or 3” long iron nails
AA Batteries

DETAILED LESSON PLANS

opional or can be replaced with items you may already have. Most




LESSON ACTIVITIES

y

P\C-“'\\J\\\l 2 \

Q\ALS:

Engaging partner
activities reinforce
each lesson

Activity 5.1
L — Exploring Static Electricity

Can static electricity go through a barrier?

What objects ¢ "
Activity4.1 Option2
magnetic forcesai| Name CombinedForces

Name

Object Predict and explain v

What happens wheh you put the
balloons close to each other?
in.

Activity3.1 | |
Forces and Motion

How does mass affect motion?

"% | Analyze and interpret data

What canh you infer from your observations? Cah stafic electricity go
preesacting onthe sied, [ through barrlers?

S

What | observed:

Activity |
Relative Position

Name Activity
Pattems of Motic

{ O What

Activity:
DRAW A FORCE DIAGRAI

Name

Explain what you observed after you
let go of the bag.

Activity42
Measuring Force

ELECTRLCITY
Sy

A@

There are five dogs on the racing Object Pattern Predictable <-)
e Average pulling force | Total f s
Condition (N) of each dog (N)oft yes no
Starting off
flat ground 160N yes no .
Ask new questions

Slightly uphill 34N

yes no | Writea question about exploring stafic electricity that you could
investigate with the materials you have.

Name Relative Position Uphill 50N

Circle the words that describe what yes no
you observed.

gravity

1. Complete the chart by finding the total amount of pulling
team exerts in each condition.

How can you test your new question?




TEACHER GUIDE

QUESTION: How can an electric force
levitate an 0Djec(7

OBJECTIVE: Students will use static
electricity to levitate objects.

MATERIALS:
Per partners or group:
balloon _scissors

Investigation 4
Guided Lab Directions

PRI

an

2.q
ball

ringy

Guided Lab Directions

1. Fold the produce bag and cut off the

Investigation 5

Guided Lab Directions

Investigation 6.1

QUESTION: How can magnets sort
objects by weight?
OBJECTIVE: Students wil
thal can lift different object
waight

MATERIALS:
10" of copper wire Metal objects:
AA ballery paperclips
iron nail safety pins
regular magnet  coins
B
[

PROCEDURE:

1. Tell students, “For our last investigation we
problem. Project the lab sides. In this lab you
materials to develop a device that can be used
weight.” “Your device will need to be able to af
others.”

2. Discuss the problom the systems engineer is tr]
sorting metal, what could be used to make it g
electromagnet would be the helpful to sort scrap
be separated out from the heavier ones. “What a
solvad using a magnet?” “What type of magn:
weight of an object affect whether or not a ma
3. Show students their materials. Ask, “How can
device that could sort metal?" Guide students
build an electromagnet and test how much weigh
4. Students define the problem they are attemptin
sheet. Show students the video, How to Make an
needed.

5. Project slide 111 Electromagnet Diagram for

Investigation 4
How Can Balanced Forces Hold Up an Object?
QUESTION: How can balanced
forces hold up an object?
OBJECTIVE: Students will design
a structure that uses balance @] | QUESTION: Hauw can you measure Lha size of
forcas to hold up a stael ball. amagnelic field?
OBJECTIVES: Sludenls will design a (\
MATERIALS: procadure la measure lha langth of a magnelic. "'
Per group of students: field. Students will diagram the magnatic field | |
ting magnet af a bar magnel. |
3 small bar magnets.
stel ball MATERIALS:
:::‘2%:; e bar magnet
I 5
wooden skewers. pu;elc 7 \« '
cay e
small rubber band craft stick N
PROCEDURE: ing t ab sheet =
ove —
PROCEDURE:
] | Jthe m: 1. Project the Lesson 6.1 investigation slide. Explain to students: "In today’s
to measure the length of a magnetic
n— s if needed.
Investigation 6.2 Y
ydents. “Look at your materials, How can
How Can Magnets § ot iha b 22 »Bcai i

Investigation 1
How Does Shape Affect Motion?

QUESTION: How does changing the shape of an
object affect its motion?

OBJECTIVE: Sludents will use observalions and
measurements to explain how to make paper fall
faster or slower by altering its shaps.

MATERIALS:

Prep per group:

4 sheets of paper -

meter stick

stopwatch %

lab sheet
PROCEDURE:
1. Place students in pairs or groups. Provide the materials and lab sheet to each set of
students. Explain Lo students, “In this lab you will be investigating to answer the
question, ‘How does the shape of an object affects its motion?’. Each group will
have paper, a stopwatch, and a meter stick.”
2. One student holds the meter stick upright. Another student drops a flat sheet of paper
from 1 meter above the floor. A third student uses a stopwalch to time how long it takes the
paper to fall the 1 meter to the ground.
3. Repeat this step three times recarding the times in the chart on the lab sheet.
4. Next, students test how changing the shape of the paper affects its falling time. Students
crumple one in a tight ball, fold another sheet into a paper airplane, and fold a fourth sheet

in half and then in half again.
5. Time the new papers falling and record in the chart. Answar the reflection questions.

EXPLANATIO oth gravity and air resistance affect the motion of a falling object.
Gravity causes objects to accelerate downward, whereas air resistance acts in the

Lesson

Investigation 6.2

pmagnet

Jl hold it to the battery.

ail in a spiral, making the coil as tight as
wrapped in one direction. Leave a 1"

ns into a loop.

the battery. Hold the battery with the
and forefinger.

direction opposite to the motion and reduces speed. Since the crumpled paper has less

Use a dish towel to hold the battery if

STUDENTS EXPLORE:

Measuring motion
Predicting patterns of
motion

Static electricity
Combining forces into
chain reactions

Solving problems using
magnets

Simulating balanced forces
Building electromagnets
Measuring a magnetic field




HIGH-ENGAGEMENT LABS

 Whatobjectsdo | [ Activity 6 |

e g S| Students work with
e partners to discuss,
write and investigate.

Solve a proble
using magnets

/ ” INVESTIGATE

| magnetic forces act on?

QUESTION: ‘ A
How can you use ;\ |

magnets to sort
objects by weight?

\

ne aaig rgple reling wn

ol

| Activity 5 |

v [0 g age il ‘ -

@ .:sson s Design a ' = U F pvrreaT - A WA

/" INVESTIGATE St e [ actvity 3.2 SRS e
- : fsies ] SIMULATE A TENSION FORCE
GUESTION; = e, ; :fée:mgzgmegoﬁiagmgg&ct in the Ziploc bag and ’ ESSON 6: Measure a
How can you use forces fo holdrg= e eS| IAMUALIUCLIEY Magnetic Field
up an object? Electric Forees | Psililny °°“'"9°"/ QUESTION:

oo @ . : How can you measure the size
e QUESTION:

of a magnetic field?
How can you use

\l""f A

- e g . LT 2 \
e % R\ \1\{* an electric force to = Design a procedure to \ ;
/{\\\\\\\\\\ S PR levitate an obiect? measure the size of a N
| HOW DOES MASS el

magnetic field. Use

AFFECT MOTION?

S

e magnet in your

| 1. Tie the end of a piece of yarn

AW e Measure the Motiof T2
| B of an Objeq
¥ INVESTIGATE il P'm “is
Vi

Chain Reaction Patterns

QUESTION: g chang?ng ’rhe.shape of | A 4{; ,
How can you show examples of |fou predict the way affect its motion? ~
different forces? :

will move? g

AN

lchanging the ‘ ¥)

b paper affects ? Condition | Average pulling ’
Build a chain reaction that i ' torce () 5 : =

Ui g q ?
— i Start ff
includes a contact force, - “l \ bn the \\ ) " flot g':oguﬁd 160N ME,?:SUF!INGf FOdRCE
: + ) T | * There are five dogs
a magnetic force and an 2 g Slightly uphill 34N pulling tHe siad 9
example of gravity. buncing : !
Fits Uphil » Answer the questions




JOURNALS INCLUDE:

* Applying vocabulary
o Short written response
* Writing to explain

« Labeling diagrams

|

" FORCES
& MOTION

SCIENCE JOURNAL

Label the diagram.

@ What happens when you rub a balloon on
27~ your hair?

(") Does this create @ contact or noncontact

= force?
' - rcie the oblects g maanetic force will gat on X
Ry Objects with the Q H -~ -
vl same charge wilt et | ) Wit the chorge f sach bloon
Wri il
(oo Electric Forces A7 Wi if the par willafradtor repel eoch afer
edch ofer —

| F} o / /
) Whot hoy hes b a ball -* = e =)
‘) ppens when you rub a balloon on -+ + \+++
Draw arrows to show the directionf the > your hair? _+_ = \ /
force the girlis exerting on the chair and >
the chair is exerfing on fhe girl Yo \-_}3' D
Whot kind of force is the cirl exerting ") Does this create a contact or noncontact
on the chair? 1
L f“;\, Circle all the wards thot describe the forces acting on the
/ \ {}-A apples in each picture.
LM What is motion? What FOR' :m 70 what is @ pattern? p What are balanced forces? push
3 pull
& MOTION
unbalanced
Mark an X o show the forces acting on the 3 contact
g ~ E SCIENCE JOURNAL Narme an object that moves in a patfern Describe baseball ) / What happens when forces become unbalanced? rorvcontact | 1B
S ") What is force? “" the pattern of its movement — 1) D spring force K >
motion exert Q@ S C] magnefic force i S
force mass bt i What unit is force Who is the unit 2]
position tension force | & D gravity C] electric force WriteT for frue and F for faise d measured in? named after? L )
speed spring force ; {_) How doe Drow arrows fo show the patern of motion for. each ride. (Driction () contact force e o e ohled oyt & e e
direction electric force) More than one force can act on an s Bl ExplainIt " A
diskance FRAgnetc for ¢ = @) Why will the baseball eventually fall fo cbject af the same time r=d | |-
relative motion  balanced ford] 3 the ground? Unbaknced forces do not change The v &') g Why is the net force on the rope 0 newtons?
relative position  unbalanced fq 2 molion of an oject. q D 300 NG O o O 300N
pattern static dischar{ S CGircle the words 1ol § v B E] M;g'f\‘él‘w“’"‘s 7un on solar power. and IR\
pfe(éld electromagne{ § Gircl the words ] 9 E v P [T1
net force contact force
i o o 9 3 S ) How can you tell if forces Wrife an example of
electric charge  non-contact next fo = v @ What are some examples are balanced or unbaianced? abakinced force
_ up and dow ¥ of non-contact forces? L'} r/
[ ontop of |: v
&} Write new vocabulary JDP > =
¢ under R
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LITERACY-BASED SCIENCE CENTER
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Use them as lesson

extensions or for
R T early finishers

VOCABULARY ||
/ﬁi L g

hoose the correct
word fo comploe

RN

,, FORCES | ")
INTERS
of Motion js |- SCIENCE
Ovement of |-
an Object, =
. 2 f A, direCﬁOn
A. position - o - drec
rce | IiE
%:'.f;recﬂor‘ . 5

C. prediction
. Pattern
D. speed

Integrate science in
your reading centers
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Reinforce

SCIENCE
CONTENT

GCh

S '

FORCI
& MOTION

CCIENCE CENTERS

&

FORCES | 54 4E N
s MOTION | S 2l
A ‘ 74 /

SCIENCE CENTERS

| The boys moved a heavy crate. One PV

boy pushed with a force of 75 N.The
other exerted 81 N. What is the total
net force used 1o push
the crate uphill?

Practice

hy
/ /roz‘f
i Rz
\ nat force s acting on the pall \ S h n
| whenitis hit? S %
|
| aput
| b.push
‘.‘ c mogne(\sm

—

Centers included in color and black & white



LESSON SUPPORT

How do forces
on an Obiefj
offect its motion?

” éﬂ?’l GUIDING QUESTION

How can you
measure the motion
of an object?

Vocabulary

Moving from one
Place to Another

Lesson 1
Forces & Motion

7 5 I can observe and
(V=

Measure an object's
motion.

CEEESSSNN—————_ Objectives Cards

Focus Wall Cards
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balanced forces | = ative position

rel
V4

d 120
- \._/

The position of an | A measure of h The push or pull that
Two equal forces | obiect combpared to fast or slow some whan Annliad A An Kidimescstn. -

Full Page Vocabulary Posters




UNITPLANNING BINDER

in a handy
planning binder
= b L
EEG%EER Binder includes:
/o_) e cover & spines
b « section dividers
~ ed e divider tabs

PLAN, TEACH &
ASSESS an in-depth
and effective unit




ey Ready to use science resources

STUDENTS GAIN AN
UNDERSTANDING OF:

* Balanced & unbalanced forces
 Electricity and magnetism

« Collecting & analyzing data

* Planning & carrying out
investigations

Science process skills
Engineering design process
Building models

Drawing force diagrams

Using texts and other media to
answer scientific questions




SAVE ON THE COMBO BUNDLE

Pt + Digitay 650 TG

MOTION

7 z I — ol —
| Y ”
S

& [ S

Narrated = F- g~ =
science lessons —y .
i e |

@ tinda Lamy

Print + digital
resources

oy €
T

Engaging lab
investigations
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I FORCES AnD MOTION |

DIGTAL SCIENGE




