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B When matter is heated, its particles gain kinetic

They move faster, spread farther apart, and ~.
collide more often. L8 Bt Wt

Because of this, several properties of matter
change.
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In this part of the lesson:

o diffusion,

e Surface tension, . A f

e adhesion and cohesion — 3§
e capillary action and ' 1 , '
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e the mechanical properties of matter w
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will be explored.



B Propertier ofiatter

« Heating makes particles move faster, so diffusion happens faster. '

» Heating reduces surface tension because particles move faster and pull on
each other less. N (A “f .
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o tor the effects of adhesion and cohesion, heating weakens forces between

particles because they move faster and pull apart slightly.

» Heating can reduce surface tension, which can affect how strongly

capillary action occurs.
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e And, for the mechanical properties of subs-tjancejls', hea;tiﬁg'ften

reduces the strength and stiffness of materials, making them =

- l* .l"

¥ .‘ a3

easier to bend, stretch, or shape.



o Diffusion is the movement of part‘cles from an area of high

concentration to an area of Lower concentration.
|

o Some examples of dif fusion are:

a. perfume spreading AIHINIIJ

b. food colour spreading in water
i

c. gas exchange in lungs

d. tea spreading in hot water
-
e. sugar dissolving in water
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e The speed of diffusion of a gas depends on.

a. the speed of its molecules, and

b. the mass of its molecules (Lighter molecules travel faster)

c. temperature A




Surface Tension

M+ The surface of a liquid behaves as if it Were covered with an

elastic skin that is trying to shrink. SNz
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e This effect is called surface tension. | _ \\

e |t iS due to the molecules in a liquid surface being slightly farther
apart than normal, Like those in a stretched wire.
i

e Surface Tension can be reduced by heating and adding detergent.
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Adhesion & Cohesion

e The force of attraction between molecules

of the SAME Substance iS Known as COHES|ON.

For example, the attraction between two

water molecules.
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N . The force of attraction between molecules of :

DIFFERENT substances is Known as ADHES|ON. 8

For example, the atty

molecules and glass molecules. |
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Adhesion & Cohesion

e The ADHES|ON of water to glass is greater than the
COHESION of water molecules with itself. This is why water
iS able to wet and clean glass by spreading a thin film upon it.

In contrast, mercury on glass forms small spherical drops or

large flattened ones if applied to glass, why is this so?
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/ Adhesion & Cohesion
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jThe cleaning action of
detergents depends on their
ability to weaken the cohesion
of water molecules amongst

themselves.




allow water to spread and penetrate the fabnc miof‘ﬁ
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easSily, helping to remove the dirt.



Adhesion & Cohesion

A detergent molecule has a Hydrophilic

Head
hydrophilic (water-loving) head and a

hydrophobic (water-repelling) tail.
Hydrophobic
This allows it to interact with both Tail

water and oil/dirt.



Adhesion & Cohesion

In water filled with soiled clothing,

the detergent molecules form a

micelle (a small spherical structure) \

around the dirt or oil.



Adhesion & Cohesion

The oil or dirt is removed because th;
hydrophilic heads interact with
water, wWhile the hydrophobic tails

attach to the dirt or oil.
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Adhesion & Cohesion

e Detergent molecules have a polar

part and a non-polar part. \

e Water is polar while dirt and oil
are non-polar substances.
e This is why water alone can not

remove dirt.



Adhesion & Cohesion

Non-polar substances only interact
with other non-polar substances

ond Likewise for polar substances.



Capillary action is the ability of a liquid to rise or fall in a
thin tube because of attractive forces between the liquid and
the surface.



e Capillary action occurs because of two forces:.

e AdheSion — attraction between the l‘qmd ond the surface of
the tube (or material). -
'
e Cohesion — attraction between the molecules of the liquid
itself.

e When adhesion is stronger than cohesion, the Liquid climbs up
the surface.



If you place a thin glass tube in water, the water rises up
the tube slightly even though gravity pulls it down.



e Real-World Examples: _

e Plants: Water rises ‘Fromh the roots to the leaves through
tiny tubes (xylem). :

e Paper towels: Water spreads through the tiny spaces in
the fibers.

e Ink in a pen: Ink moves through the narrow tube to the tip.

e Soil absorbing rainwater. -



o Mercury is depressed in a capillary tube. Why?
T
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Mechanical Properties ¢
aterials

. When selecting a material for a particular job We «
= need to Know how it behaves when forces act on it.

Hence wWe need to know what a material’s mechanical

Ak




Mechanical Properties of Materials

» Mechanical properties include:

1. Strength:
The strength of some materials depends on how the force is applied.

2. Stiffwess:
A stiff material resists forces which try to change its shape or size or both.

An elastic material such as rubber recovers its original shape and size after the force deforming it
has been removed.

Materials Which can be rolled into sheets, drawn into Wires or worked into other useful shapes
without breaking are ductile.

S. Brittleness:
A brittle material is fragile and breaks suddenly.



Stretching a Wire

e Useful information about mechanical A
properties iS obtained from stretching a long
wire of material by gradually loading it with

a Weight.

Extension (m)

The graph obtained by plotting extension

against Load is similar to that for stretching

a Spring.



Stretching a Wire

Where the graph is 1
straight/linear, A, the

material's extension is

Extension (m)

directly proportional to the

load added.




Stretching a Wire

At the limit of proportionality, B, A
molecules are pulled apart, and coan
return to their original Llength When the

load is removed.

Extension (m)

However, beyond the Limit of

proportionality, the material's extension

will not be proportional to its Load.
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