INTERACTIONS BETWEEN CHARGES Jeiepce
(MODIFIED FOR ADEED) ducation

Science Concept:

Opposite electromagnetic charges/poles attract, and similar charges/poles repel each other.

Objectives:

The student will:
« describe the interaction between like and opposite poles/charges; and
+ collaborate to design an experiment.

GLEs Addressed:

Science

[8] SA1.2 The student demonstrates an understanding of the processes of science by collaborating to
design and conduct simple repeatable investigations, in order to record, analyze (i.e., range,
mean, median, mode), interpret data, and present findings.

[8] SB4.2 The student demonstrates an understanding of motions, forces, their characteristics,
relationships, and effects by describing the interactions between charges.

Vocabulary:

atom- a tiny particle; the smallest particle of an element

electromagnetism- magnetism developed by a current of electricity; a natural force arising from interactions
between charged particles

electron- an elementary particle that has a negative charge of electricity and travels around the nucleus of
an atom

neutron- an uncharged atomic particle

proton-  an atomic particle that occurs in the nucleus of every atom and carries a positive charge equal in
size to the negative charge of an electron

Materials:

- Balloons (one per pair of students)

+ Hot-dog shaped party balloons (two per pair of students)

- Twine (one meter per pair of students)

« Latch magnets (five per pair of students)

«  Stick, rod, or dowel that will fit through the holes in the latch magnets (one per group)
«  Strong bar magnets, with poles marked (two per group)

«  Plastic wrap

«  Nylon

Activity Procedure:

Gear Up
Process Skills: observing and communicating
1. Divide students into pairs. Distribute a balloon to each pair. Ask students to blow up their balloons
and tie the ends. Ask students to gently rub the balloon against their hair. Individuals with longer
hair can observe what happens when the balloon is held above their hair and/or all can put the
balloon near a wall and observe.
2. Ask pairs to try to put their balloon together with the balloon of another pair without forcing them
to touch.
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3. Discuss why people’s hair stands up towards the balloon, why the balloon sticks to the wall, and
why the balloons did not want to come together. Most students have observed this before and may
know that static electricity has something to do with their observations.

4. Review the parts of an atom and the charges of each part (electron — negative, neutron - neutral,
proton - positive). If necessary, explain that substances are naturally neutral. Ask students what is
happening to the substances when they are rubbed together. What happens if the balloon gains
electrons or loses electrons?

5. Ask students why the balloon attracts longer hair and sticks to walls when it gains electrons.

Explore
Process Skills: observing and collecting data
6. Distribute two party balloons, twine, plastic wrap, and nylon to each pair. Explain students will
explore how balloons with like and unlike charges interact with each other. Explain that plastic wrap,
when rubbed against a balloon, will produce a positive charge and that nylon, when rubbed against
a balloon, will produce a negative charge.
7. Ask students to blow up the party balloons and tie 30 centimeters of twine to each, and then tape
the strings to the edge of a table so that there are 3 to 5 centimeters between each balloon.
8. Instruct students to rub one balloon with a piece of plastic wrap and the other with a piece of nylon.
Direct students to observe and record what happens.
9. Instruct students to rub both balloons with the piece of nylon and observe and record what happens.
10. Instruct students to rub both balloons with the plastic wrap and observe and record what happens.

Generalize
Process Skill: communicating
11. Record group results on an overhead or on the board. As a class, discuss student results. Ask
students what the investigation demonstrates about substances with like and unlike charges.

Explore
Process Skills: observing and collecting data

12. Explain students will explore what happens with latch magnets when they stack them on a stick.
Distribute magnets and a dowel to each pair of students. Ask the pairs to stack the latch magnets
together on the dowel. Ask students to tip some of the magnets over and observe the result. Ask
students to rearrange the magnets on the dowel so that none are touching.

13. Divide students into groups of three to five. Instruct them to work as a team to design and conduct
an exploration to determine what happens when the poles of two or more magnets interact with
one another. Instruct groups to write their procedure and get approval before proceeding. Make
sure students record their observations.

Generalize
Process Skill: communicating
14. As a class, discuss what was observed during the exploration. Record results from each group on an
overhead or on the board. As a class, formulate a theory regarding the interaction of like and
opposite poles.

Apply/Assess
Process Skill: communicating
15. Instruct students to write a two to three paragraph report describing what happens when opposite
and like charges/poles interact with each other.

Extension Ideas:
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Assign students to research maglev trains and their relationship to the interactions of electromagnetic
charges/poles.

cience
eacher
ducation
rogram

Interactions Between Charges



9J1] AepAiana

03 seapl mau satjdde

pue s3da5u0d pue Jualuod
J1seq jo buipueisispun
jusdyoid smoys
uoleue|dxa s,3uspnis ay 1

‘9suodsal |[eJano ayy

W04} 15BJ19P J0U Op INQ
Juasaid aJe S04 JoUl
's3d2>U0d pue JuUs3U0d
dIseq sulejdxa Juapnis ay L

uasald

2Je sio419 Jofew Inq djay
}npe Jo 133d INoYUM Jo
yHM $3daduod Jo JuUalu0d
Jiseq sule|dxa uapnis sy

EHRIENE)
uanIM 3yl 1dwane jou
s9op Jo djay 3 npe Jo/pue
199d Jayje uaAs sydaduod
10 JUllU0D djseq uje|dxa
10U S90Pp JU3PNIS YL

rds

'sabieyd

/s9jo0d saysoddo pue ay||
US9M19q UOI1DeIdUI B}
$9Q1IDS9P JUSPNIS Y|

"uoIsn|puod pue
sisaylodAy e sapnppul pue
da1s-Ag-da1s aunpadoud
JUSWIIDAXD 33 SMO||04
pue Sa}IM ‘SUOIIdNIISUI
1aydea) smoj|o4

‘dnoub 13y Jo Ssiy yum
$91e49d00D JU3PNIS BY |

‘da15-Ag-dais ainpadoid
JUSWIIDAXD 33 SMO||04
pue S3}IM pue SUOIIdNIISUI
1aydea) smoj|o4

‘dnoub 13y Jo sy yum
$91e49d00D JU3PNIS BY |

‘2Jnpadoid

U313LIM Y} MOJ||04 JOU S90pP
Jo da1s-Ag-da1s aunpadoid
1UBWILIRAXS Y1 91UM

30U S0P 1N ‘SUOIIDNIISU]
1aydea) smoj|o4

pue dnoib 13y 40 SIy yum
$91e49d00D JU3PNIS BY |

"SUOIIdNIISUI
13ydeal moj|o4 10U

s90p Jo/pue ‘dais-Ag-dais
2inpad0.4d Juswadxa
9Y31 914Mm J0u saop ‘dnoib
J3y 10 S1y yum a1esadood
JOU S0P 1U3PNI1S BY |

LvS

JUsWIIAdXa ue ubisap 01
$91e10qe[|0D 1UdPNIS Y|

pa>ueapy

juanyoid

buidojanaqg

juabiswy

1o

saAnda(qo

FENY

S3IDUVYHD NIdM139 SNOILOVHILNI

Interactions Between Charges

Science Teacher Education Program ©2006-2009 Geophysical Institute, UAF

>



