Chapters 4 and 5 - overview

Recommended prior knowledge
Some of this work is a continuation of the work on light and on forces at GCSE. Candidates are expected to:

· know about reflection and refraction 

· know about the effect of forces on materials 

· be able to calculate pressure (Key Stage 3);

· know about the relationships between current, potential difference and resistance in circuits

Some of this work is provided with a foundation in Communication, in particular through ideas of resistance and conductance in circuits. If candidates are not confident with measuring resistance with an ohm-meter or with thinking of current as a flow of charged particles, that work may need to be brought forward here if Designer Materials is taught before Communication.

Learning outcomes

Candidates should demonstrate evidence of:

· (a) knowledge and understanding of phenomena, concepts and relationships by describing and explaining:

· simple mechanical behaviour: types of deformation and fracture;

· simple optical behaviour: reflection and refraction;

· simple electrical behaviour: the broad distinction between metals, semiconductors and insulators; only in terms of the number of mobile charge carriers, not their mobility

· direct evidence of the size of particles and their spacing.

(b) Comprehension of the terms needed to understand texts about properties and uses of materials:

· for mechanical properties and behaviour stress, strain, Young modulus, fracture stress and yield stress, stiff, elastic, plastic, ductile, hard, brittle, tough;

· for optical properties: reflection, refraction, refractive index;

· for electrical properties: resistivity, conductivity.

(c) ability to sketch and interpret:

· stress-strain graphs up to fracture;

· tables and diagrams comparing materials by properties;

· images showing structures of materials.

(d) quantitative and mathematical skills, knowledge and understanding by making calculations and estimates involving:

(e) initiative and independence in learning:

by giving and explaining their own example of:

· the relationship between uses, properties and structures of one material
