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Objectives

Students swill;

demonstrate adhesive and cohesive
properties of water,

= relate adbesion and cohesion to daily
activities.

Materials
* Bewker or mersuring cup with narrow
1 L
* Yurn (SeMRRTE Tt
= Container to hold wwater
= Colored unler
= Mugic aped from lhe Olyepides or ather
aports programs (ophonal)
= Copies of HQHympics Scove Sheet
= [Water
® Paper and drawving materials
l'o simplily setting up the activity,
materials for each event are listod
separately. (Each evenl requires water.)
Event |
* Clewr plastic cups
= A dollars tn peniics
Fient 2
= Liwdropper
* Ponry
Lvent 3
= Baoal prttern
o St cardboard
= Seissors
* Sewp chips (shaved from a bar of soap)
* Large aluminuns lrays
* Slopailch

Lventd

= Paper clips

¢ Fork

= Magnifying gisss
Clear plistte: cups

-

Lvent 5

= Seoeral branuds of paper totels
= Tall ¢lasees

= Tape

= Ruler

LA F U

Making Connections

students sec signs of water’s adhesive
properties daily (e.g., water beading on
the surface of a glass); however, they
may not appreciate how unigue this
quality is. [earning how a water strider
skates aver the surtace of water or how
water lravels upward through soil gives
students upportunibies to explore further
the structure and behavior of the water
molecule,

Backgroumd

The nature of the water molecule causes
it to be attracted to olher water mol-
coules as well as to malecules of other
substances, Without these qualities,
plants could nol get water, and bload
would have difficulty traveling through
the body, The attraction between waler
melecules is called cohesion. The attrac-
Lion of the water molecule to other
materials, like glass or soil, is called
achesion,

Fvidence of water's attraclion Lo itself
can be scen by simply locking at its
surface. If a glass is filled to the brim and
more water 15 added genlly, the level of
the water will excerd the top of the glass
The cohesive force bebwoen water
molecules causes the waber surface to
behave as though it is coverad by a
thinly stretched membranc that is always
trying to conlract. This phenomenon is (Ehe
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hack end. (The soap
reduces the pull of
water molecules on the
back end of the boat.)
This causes the biat to
move forward, [An
analogy would be a Lug
of war. The rope 15 the

iy :
A R P

hoat and the people
pulling on cach side are
the water molecules, [

S

several people on one

Waiter striders
bregk the strfice benston. ENNIE LANE

called surtace tension. In many ways,

surlace tensiom s like water's skin,

Water's surtace is so strong it can
tven support paper clips and
needles. Surface tension is important
to the survival of many aguatic

organisma, including insects. The

water strider lives on the surlace of
fresh water. Compared b a piece of
wood floating in the water, paper
clips and water striders are not
actually floating. Instead, they are
Aeld up by bonds between water
molecules (sec "Hangin® Together).
Hoaling objects do break the surface
censiom of water. They stay atloal
Becanuse water molecules derper in
e water can support the weight of
the objects.

'%'l)ﬂp al=r1 breaks surface tension. For
ﬁample when a small piece ol
‘I_d.tl:‘u.rl.'l cut inlo the shape of a
‘boat i placed on water, it will stay in
une place. This is because water is
etally attracted to all sides of the
mrdbuard When soap is placed al
e back end of the cardboard boat,
Water molecules are shll pulling, at

Citr skile ol ivdter hecenuse e do ot

cndd let go [representing
the addibon of soap],
the rope [boat] would be
pulled towand the
opposite end.)

G The same forees thak
canse water to be
attractod Lo ilsell cause it
Lo adhere to other
substances. If this didn’t happen,
water would slide ofl everything like
waler off a duck’s back,

Water appears to defy gravity as it
moves up a paper towel, through
spaces among soil particles, or ‘ﬂong
a piece of yarn al an angle to the

ground. This is called capillary achon
and resulks from water molecules
being attracted o molecules of the
towel (ur suil or yarn) and to each
other. However, the molecules can
only travel so far before the foree
of gravity overcomes the attraction
of water to itselt and to olher
molecules.,

Procedure

¥ Warm Up

Show students a beaker partially
filled with colored water, an empty
container, and the vam. Tell them
that you arc g-:uxg lo make water
defy gravity as it “walks a Hghtrope”
from the beaker to the container.
Hold beaker and yarn as indicated in
the illustration, Water Walks ¢ Tight-
rope. Slowly pour the water down the
varm, {Y'eu might want to practice
first!} Can shadents explain how
water moves aleng Lhe yarn? Tell
them they will conduct a series of
events that will help them under-
stand Lhis demonstrabon and other
feats of water,

WATER WALKS A
TIGHTROFE

H. Olympics
Profeci WET Currivndinn and Activty Goide
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H, Olympics Scoreboard

EVENT 1
Fole Vaulting
(number
of pernies)

EVENT 2
Balance Beam
inumber
of drops)

EVENT 3

Sculling

(number
of aeconds)

EVENT 4
Back strock
[numhber of
paper clips)

EYENT &
Slalom
iheight)

1st Towel | 2nd Towe

[earm:

Team:

Elc.

V¥ The Activity

1. Divide the classroom into
sections; an Olympic event will take
place in each area. Banners can be
designed Lo identify each event.

2. Divide the class into small
teams. Each team should represent a
body of water {e.g., the Atlanhc
Ocean keam, the Columbia River
team, Lhe Lake Travis team, etc.).
Begin the games wilh cach team
presenting its members to the class.

3. Play the Olympics theme song.
| Tell students they will be partici-

| pating in a Water Olympics to
i demonstrate some amazing feats of
walcr.

4. Students complete the events in
3 any order, Directions for the cvents
are on Lthe HOlympics Score Sheet.
Results should be recorded on their
score sheets and on a scoreboard
pusted in the front of the room.

¥ Wrap Up

[lave students compare the results of
the different events. Ask them (o
explain the role of cohesion (water's
attraction to itself] and adhesion
{waler's attraction to other materials]
in each activity.

Remind students of the water
walking the tightrope during the
Warm Up. Can they explain how
water's attrachon bo the yarn and lo
itself keeps waler from falling

toward the ground ! If water 15
poured too quickly, gravity will
OVETPOWET W ater’s cohesive and

adhesive forces.

Have students develup a syslem to
hand vut medals to the winmers of

pach event. Students should be

encouraged bo make sure each leam

oets some type of medal (include

criterta such as teamwork, croativity,
conperalion, et

Assessment
Have studenls:

* demonstrabe water's cohesive and

adhesive properties (step 4).

¢ draw a piclure of water movings
along yarn or of a water drop and

identify where adhesion and
coheston ceeur (Weap Up),

Extensions

Students can investigale how soil
absorbs water to explore adhesion

and cohesion further. Challenge

students to concoct a soil that will
absorb the most water. Have stu-

dents collect soil samples and

remove excess water by leaving the
samples spread out in the sun fon
about six hours. Instruct them to
describe their soil recipe and why

they think it will absorb water

well, After the samples are dried,
provide students with the follow
ing instructions:

= |Jse a cup with liny holes puncig
in the bottom. Record the weigh
of the cup
your soil; pack it tightly. Kecond
the weight of the cup and the s
and subtract the weight of thed
Horw miich does the dry soil
~ Place the cup in &
filled with a shallow layer of
water, After thirky minutes, '
remivve the cup fromm the waies
and carefully wipe excess wald
fronm the sides and bottorm. W
the cup and soil and subtract h
weight of the cup and dry E-r."
How much water did your soll
absorh?

weigh?

Compare the surface tension of
liquids. Using a magnitying glas
investigate drops of water, hydS
peroxide, and alcohol. How did
differ? Can a paper clip be supm
on Lhe surface of each of these

ligquids?

Resources
lurd, Dean, et al. 1985, Prenhs
Physical Science, Englewood Ci
*[.].: Prenlice Hall, Inc.
Lamb, William G., et al. 19848
Phusicel Science, Oirlando, Flad
| Iarcourt Brace Jovanovich
Watson, Philip. 1982, Liguid :
MNew York, N.Y.: Lothrop, Le
Shepard Books.

. Fill the cup wit§
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H,Olympics Score Sheet

CTEAM NAME:

Date:

laam member(s):

Event 1. Pole Vaulting: Over the Top!

| Read the directions through before you begin
b this event. How many pennies do you think
you'll be able to add before the water spills

- over?

- Directions: Fill a clear plastic cop with water

it is even with the 1im. Add pennies, one at
itne. Keep track of the number of pennies
dided Continue until the water spills over the
Repeal for the other leam member.

Seseribe or draw the surface of the water:

of pennies added,

_team member 2; _

Event 2. The Balance Beam: A FB-I'II'I’r
for Your Thoughts!

Fead the directions before vou begin this event.
How many drops of waler do you think vouw'll be
akle to put on the penny?

DRirections: Using an cyvedropper, place as many
drorps of water on the penny as possible without
spilling owver the edge. Keep track of the number
of drops. Continue until water spills over or the
water drop collapses. Repeat for the other team
member, Record the soores,

Describe or draw how the water appeared on the

penny before the drop collapsed:

Number ef drops,

team member 1: team member 2:

jont 3. Sculling: Bubble Power!

ons: Cut out two boat shapes from a piece
[iGand (see pattern). In the rear of each
abanat a small notch. Place a soap chip in

ieh of one boat. Place the boats in a tray of
Fand describe what happens,

d the boal lo move? (Hint: Place a
er an the table. What happens to it
i put a soap chip in it?}

Better shape for the boat so that it will
and in a straight line. Experiment

t shapes of boats, placement of the
and size of the soap chip.

best design and place the boat at one
tray at the start line. Time it until it
2 finish line,

Llow long did it take bo cross the finish line?

BOAT PATTERN

H,Olympics
Project WET Curricitlin and Aciivity Culde
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Event 4. Backstroke: Clipping Along]

Read the directions belore you begin this event.
How many paper clips do you think your team
can suspend on the surface of water?

Directions: Try placing a paper clip on the
surface of water. (Hink: Lay the paper clip on Lhe
prongs of a fork and lower it into the water ) Use
a mapgnifyving glass lo observe the surface of the
water where it comes in contact with the paper
clip. Draw a picturc or describe what this looks
like,

See how many paper clips you can suspend on
the water's surface. Repeat for vour other leam
member.

Mumber of paper clips suspended on the surface
of water,

team member 1;

team member 2:

Event 5. Slalom: Weaving In and Out!

Directions: Cut onat strips of two brands ol paper
towels—one vou think will absorb the most
water and one vou hink will absorb the least.
Lxplain your reascning,.

Tape one end of each towel to the middle ot a
pencil. Lay the pencil on top of a tall glass. Figure
cul how much water will need to be added o the
container to immerse the ends of the paper
towels 3 inch (1.5 em) into the water. Remowve
the towels, fill the conlainer to that level, and put
the towels back m. Let the paper towels absorb
water until the water stops rising. Use a ruler to
measure the height absorbed above the water foz
each towel.

Hesigzht for first towel:

Hesight for second teswel:
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