3. TRAVELING WATER

What It’s About
Cohesion and Adhesion
Water molecules are very unique. They are
“sticky”, and they cling to each other and to
other substances. Their attraction to each other
is called cohesion, and their attraction to other
substances is called adhesion. You can see this
with your own
eyes.
Fill
a
narrow
test
tube
halfway
with water, then
look carefully at
the sides. You
will notice that
the edges of
the water curve
up to meets the
side of the tube,
as if it is trying
to climb up
the sides. This
is the water’s
adhesion to the
tube. Now fill a
cup to the top
and add a little
more so that
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the water is over the top. You will see the water
“pile up” slightly above the top of the cup. This is
the cohesion of the water to itself.
These properties also explain how droplets form
underneath leaves in trees or other objects, and
do not fall until
enough water
gathers and the
droplet
gets
too heavy. The
water is sticking
to the leaf, and
the molecules
of the droplet are sticking to each other. But
what causes this attraction? Read on!

Polarity−When

an atom has more
electrons than protons, it has a negative charge.
When it has more protons, it has a positive
charge. These charged atoms act like magnets.
Two atoms with opposite charges (one positive
and one negative) attract each other, while
two with similar charges (positive and positive,
or negative and negative) do not. A water
molecule has two hydrogen atoms on one
side and one oxygen atom on the other side.
Since the hydrogen side has a positive charge

Hands-On Science

and the oxygen side has a negative charge, the
water molecule is now polar, or opposite at its
ends. This means that water molecules can be
attracted to each other like magnets. Similarly,
it will be attracted to any other objects with a
charge.

Capillary Action−Because

water
sticks to itself and other things, this gives it the
unique ability to climb up very thin tubes. The
thinner the tube, the higher the water will rise
before its weight prevents it from going higher.
This climbing is called capillary action. This is
how water travels up the trunk of a tree to the

uppermost
branches. There
are extremely
thin
tubes
(called xylem)
running
up
the tree. Water
in the ground
climbs up these
tubes using its attraction to the sides of the tube,
and more water follows as each water molecule
attracts the next one.

How It Works
The water sticks to the paper towel because of adhesion, and drags more
water after it because of cohesion. This creates a continuous march of
water climbing up the paper towel and into the next cup.

Experiment 3
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Science Words
___ cohesion
___ adhesion
___ polarity
___ negative charge
___ hydrogen
___ oxygen
___ capillary action
___ xylem

A.

has negative charge
B. has positive charge
C. tubes that go up the tree
D. water sticking to objects
E. ends with opposite charges
F. water climbing up a tube
G. water sticking to water
H. has more electrons

Lesson Review Questions
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1.

How is cohesion similar to adhesion? How is it different?

2.

What is polarity, and how does it explain the stickiness of water?

3.

How does water travel up a tall tree to its upper branches?

Hands-On Science

In Your Own Words
What is the topic of this experiment?

Procedure - How did the teacher perform the experiment?

Outcome - Describe what happened during the experiment, and why.
Use the words you learned in the lesson.

Experiment 3
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