CONCEPT 2

model averbal,
mathematical, or visual
representation of a scientific
structure or process

theory a scientific
explanation that has been
supported by consistent,
repeated experimental
results and is therefore
accepted by most scientists

Figure 214 These models
were made to help people
understand or analyze
complex systems, organisms,
or events. Do any of these
models simplify or distort the
organism, item, or system
they are representing? If so,
how and why?
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Activity

Musing on Models

What does the term “model” m
are some different examples of mode
models are used in science?

Matter is made of particles
in constant motion.

ean to you? Write a brief definition. What
s in everyday life? How do you think

he terms “model” and “theory” have a variety of different

meanings in different contexts. In science, however, they
have very specific meanings. ‘

A model consists of words, pictures, physical objects, OT

mathematical equations that are used to represent and explain

complex objects, living things, or events in nature. Models help

people analyze and communicate what they observe in the
natural world. They also help us visualize processes
be seen with the unaided eye. Some examples of models are

shown in Figure 214.

A scientific theory is an €xp
natural world based on many observations and investigations.

Theories can be, and often are, modified or discarded if new
experimental data arise that contradict the theory or that the

that cannot

lanation of a phenomenon in the




ry cannot explain. Theories often lead to new conclusions.
eory is considered successful if it both explains experimental
orvations and can be used to make accurate predictions.
gory is never considered to be proven, no matter how
cessful it is. Future experiments may lead to further changes.

plaining Properties of the States of Matter

particle model of matter is a model that enables people to
alize and understand the structure of matter, even though we
hot see it. According to the particle model of matter, all matter
rade up of very small particles. These particles are so small
t they cannot be seen even with the help of a light microscope.
Using the particle model of matter, scientists developed a
theory to explain the behaviour of gases. This scientific theory,
hen extended to explain the behaviour of all states of matter,
, called the kinetic molecular theory of matter (KMT). An
mportant part of the kinetic molecular theory of matter is the kinetic molecular theory of
S . . . matter (KMT) a scientific
_potmn of kinetic energy—the energy of motion. According to explanation of the behaviour
the theory, all particles are constantly moving and therefore of matter based on all matter
have kinetic energy. The kinetic molecular theory successfully being made of particles that
explains'many observations about matter, including the different possesg kinetic energy
properties of the states of matter, as well as the ways in which

matter changes state.
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The Kinetic Molecular Theory of Matter
The key points of the kinetic molecular theory of matter are:

1. All matter is made up of very small particles.

2. The particles exist in empty space.
(a) !n solids, particles are closely packed and held rigidly in place.
(b) In liquids, particles are also closely packed but can move around.
(c) In gases, particles have large amounts of empty space between
them and are not attracted to one another.
. Particles are constantly moving.
(a) The particles in solids vibrate but cannot move around.

(b) The particies in liquids slip and slide past and revolve around each
other but stay close together. They collide with each other and the
walls of their container.

(c) The particles in gases move freely in straight lines, colliding with
each other and with the walls of their container.

. Energy makes particles move. The more energy the particles have, the
faster they can move and the farther apart they can get.
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States of Matter and the Kinetic Molecular Theory

Figure 215 The kinetic To use the kinetic molecular theory as a tool for explaining
molecular theory explainsthe  ghservations about the states of matter, it can help to visualize
properties of solids, liquids, . , e ‘

the particles for each state, as shown in Figure 245. Note that the

and gases based on how
their particles are arranged
and how they move.

particles in a gas are actually much farther apart than is suggested

by the diagram.

Particles in a Solid Particles in a Liquid Particles in a Gas
. very close together . very close together . very far apart compared to their size
« vibrate but do not move . slip and slide past and . move randomly and quickly in
around revolve around one another straight lines
. attract one another . attract one another less . attraction to one anotheris
strongly in a rigid structure strongly than in solids effectively zero

Sum_marize‘vthe kinetié ml'bo!ec,ula‘r’ ihééry of ‘rrﬁa'tfer.' :
Describe the p'ar't'iclés" of the three states of matter in terms o
how they move and the spacesrbetwee'n' them. . N 7
4. ltis e‘ééy to cbmpfessﬂ (redu’ce the volume of) a gas, but solids
and liquids cannot be compressed very much. Use the KMT to

explain why.-
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