[bookmark: P8_1a]Section P8: Atomic physics

Activity P8.1a The structure of an atom
Learning objectives

· Describe the composition of the nucleus in terms of protons and neutrons.
· Use the terms proton number Z and nucleon number A.
·  (
Z
)Use and interpret the term nuclide and use the nuclide notation  A X .
· Use and explain the term isotope.

Learning outcomes

· Be able to describe the composition of the nucleus in terms of protons and neutrons.
· Be able to use the terms proton number Z and nucleon number A.
·  (
Z
)Be able to use and interpret the term nuclide and use the nuclide notation  A X .
· Be able to use and explain the term isotope.
Common misconceptions
This area of the specification deals with objects that we cannot see and for which the experimental evidence is beyond the scope of an IGCSE course. There are a number of terms to learn with similar- sounding names and, although the distinction between isotopes is easy to explain in terms of the number of neutrons, talking about the isotopes having the same chemical behaviour but different physical properties is rather advanced for some students.

Resources
Student Book pages 294–295

Approach

Introduce the activity
Ask students what they understand by the term 'atom'. Generate a list of ideas.
Develop the activity
Now move on to discuss the structure of the nucleus using the section on page 294 of the Student Book as a guide. Make sure that students understand that the atomic number, Z, is the number of the element's place in the Periodic Table. The chemical properties of an element are determined by the proton (and hence electron) number.
A different Z means a different element, but a different A (atomic mass number) for the same value of Z means an isotope with a different number of neutrons in its nucleus. (The concept of isotopes is required for students studying the Extended material only, but you may think that it is valuable knowledge for all students.) Students should then work in pairs to make up a series of 'What am I?' questions to describe subatomic particles. For example, 'I do not have any electronic charge.'
Explain that radioactive isotopes are decayed products of radioactive materials in the Earth when it was formed, elements that have become radioactive as a result of cosmic radiation or man-made isotopes. Discuss examples of practical applications of isotopes. You may wish to refer to the section 'Uses of isotopes' on page 305 in the next topic of the Student Book at this point.
Students should discuss the questions on page 295 of the Student Book to check their understanding.
Finish the activity
Ask students to demonstrate their 'What am I?' questions and get the rest of the class to answer them. Then ask students to work in pairs to produce a summary of the content of this lesson. After a short period, bring the class back together and check that the summaries cover the learning outcomes.
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