Year 10 – Volume and Surface Area
GCSE Edexcel syllabus Objectives

Shape, Space and Measure

MA3 1
select and combine known facts and problem-solving strategies to solve complex problems

interpret, discuss and synthesise geometrical information presented in a variety of forms
MA3 4
find areas of rectangles, recalling the formula, understanding the connection to counting squares and how it extends this approach


recall and use the formulae for the area of a parallelogram and a triangle 

find the surface area of simple shapes using the area formulae for triangles and rectangles
calculate perimeters and areas of shapes made from triangles and rectangles


find volumes of cuboids, recalling the formula and understanding the connection to counting cubes and how it extends this approach

calculate volumes of  right prisms and of shapes made from cubes and cuboids


find circumferences of circles and areas enclosed by circles, recalling relevant formulae
understand and use compound measures, including density

MA3 3
solve problems involving surface areas and volumes of prisms, pyramids, cylinders, cones and spheres 

solve problems involving more complex shapes and solids, including segments of circles and frustums of cones
Some of these objectives come from the foundation syllabus, some from intermediate and some from higher.  Only those appropriate to the shape being used apply.  The task is generic, differentiation is done by selecting the appropriate shape for the students.

Lesson 1 – Volume and Mass
Starter/Activate

Show the Pro/Desktop file of the relevant object on the whiteboard.  Explain to the students that they are managing a company that produces wooden toys, and that this is one of their products.  Give pairs of students a copy of the engineering drawing for the object being used and compare with the Pro/Desktop design on the board.  Spin the design around using the arrow keys.  Actual objects are useful at this stage if you can get them made up.  Ask your Tech department!  Using mini-whiteboards, highlight edges or other dimensions on the board and ask students to write them down.  You might want the students to write on missing dimensions on the engineering drawing at this stage.
Activity/Demonstrate

Give pairs of students Solids Task Sheet 1 Volume and Mass (and the help sheet if you feel it is necessary for the group), and let them get on with it!  It is helpful to leave the Pro/Desktop file on the board so that students can explore the shape if they want.
Plenary/Consolidate

Display each component of the object on the board and use the New measurement, Mass properties tool to find the volume of the object, compare with the results from the class.  Repeat for each component, then the complete object.
Lesson 2 - Nets

Starter/Activate

Show the Pro/Desktop file of the relevant object on the whiteboard.  Remind the students that they are managing a company that produces wooden toys, and that this is one of their products.  Using mini-whiteboards, the engineering drawings and the Pro/Desktop design, point out individual components and ask students to draw a sketch of it’s net.  Repeat for different components.  Discuss how to find the surface area of the components.
Activity/Demonstrate

Give pairs of students Solids Task Sheet 2 Surface Area (and the help sheet if you feel it is necessary for the group), and let them get on with it!  It is helpful to leave the Pro/Desktop file on the board so that students can explore the shape if they want.
Plenary/Consolidate

Display each component of the object on the board and use the New measurement, Mass properties tool to find the surface area of the object, compare with the results from the class.  Repeat for each component, then the complete object.  Discuss accuracy of results and to what degree of accuracy the results should be given.
