Activity

Unit 7 C3.3A

Comprehension exercise: Conduction and the kinetic particle theory
Read the following passage carefully:

The kinetic particle theory is used to explain the way matter behaves. The main points are:

· A solid is made up of particles that are not free to move and are held together by strong forces.

· The particles in a solid are not free to move, but they can vibrate around in a fixed position.

· When a solid is heated, the particles vibrate more rapidly and more violently.

These increased vibrations occur when we heat both a glass and a metal rod. When we heat a metal rod, the heat passes along to the end of the rod–we say the rod conducts the heat. This conduction occurs in a glass rod only to a very limited extent. The glass  rod does not conduct heat very well and is called a poor conductor or insulator of heat. How do we explain this difference in thermal (heat) conductivity?

To explain conductors and insulators in more detail, we need to venture inside the material and look at the particles themselves. Particles of matter are made up of atoms. Atoms consist of a central region called the nucleus, which is made of protons and neutrons with electrons occupying a much larger region in an area called the “electron cloud.” 

In metals the main part of the particle, the nucleus, is fixed in position, while some of the outer electrons in the metal atom are free to move. As the metal rod is heated, the whole particles vibrate more rapidly, but the outer electrons are free to move and bump into more particles, making them vibrate as well. In this way, heat energy can be passed fairly rapidly from one end of a metal bar to another.

In nonmetals, the electrons are held much more tightly to their nuclei. They are not free to move, so heat energy cannot be passed in this way. It takes a long time for any heat energy to be moved in a conductor such as glass. Because nonmetals are such poor conductors of heat, they are called insulators. 

Complete the following missing words:

When matter is heated, its ______________ move faster.

In solids particles stay in their fixed ________________ but __________ more rapidly.

When ____________ are heated, the free electrons are able to move and transfer ________ energy. Because of this we can say that metals are good __________ of heat.

Nonmetals do not have these free ___________ and are poor ____________ of heat and are called _____________.

