Angles in polygons
Objectives:

Y6 
Use a protractor to measure and draw acute and obtuse angles to the nearest degree.

Check that the sum of the angles of a triangle is 180°: for example, by measuring or paper folding.

Calculate angles in a triangle or around a point.

Y7 
Solve word problems and investigate in a range of contexts: number, algebra, shape, space and measures, and handling data; compare and evaluate solutions.
• Identify the necessary information to solve a problem; represent problems mathematically, making correct use of symbols, words, diagrams, tables and graphs.

• Break a complex calculation into simpler steps, choosing and using appropriate and efficient operations, methods and resources, including ICT.
• Present and interpret solutions in the context of the original problem; explain and justify methods and conclusions, orally and in writing.

• Suggest extensions to problems by asking ‘What if…?’; begin to generalise and to understand the significance of a counter-example.

Geometrical reasoning: lines, angles and shapes

• Begin to identify and use angle, side and symmetry properties of triangles and quadrilaterals; solve geometrical problems involving these properties, using step-by-step deduction and explaining reasoning with diagrams and text.

Construction

• Use a ruler and protractor to:

– measure and draw lines to the nearest millimetre and angles, including reflex angles, to the nearest degree;

Y8

Sequences, functions and graphs

• Generate and describe integer sequences.

• Generate terms of a linear sequence using term-to-term and position to- term definitions of the sequence, on paper and using a spreadsheet or graphical calculator.

• Begin to use linear expressions to describe the nth term of an arithmetic sequence, justifying its form by referring to the activity or practical context from which it was generated.

Geometrical reasoning: lines, angles and shapes

• Understand a proof that the sum of the angles of a triangle is 180° and of a quadrilateral is 360°
Y9

Sequences, functions and graphs

• Generate sequences from practical contexts and write an expression to describe the nth term of an arithmetic sequence;

Geometrical reasoning: lines, angles and shapes

Explain how to find, calculate and use the sums of the interior and exterior angles of quadrilaterals, pentagons and hexagons;

Measures and mensuration

• Use units of measurement to estimate, calculate and solve problems in everyday contexts involving length, area, volume, capacity, mass, time, angle and bearings; recognise that measurements given to the nearest whole unit may be inaccurate by up to one half of the unit in either direction.
Activity

You need – ruler, pencil, protractor, (compasses)

Draw any triangle / quadrilateral / pentagon – the starting point can be chosen differently for different pupils – as accurately as possible.

Measure the angles in the shape and calculate the total.

Repeat.

Try more examples of the same type of shape, and then try for other polygons.
Questions / prompts

What do you notice about the totals?

If the totals are not exactly the same, why not? Why are the totals not accurate? What could go wrong?
Is there a sequence in the totals for triangles, quadrilaterals and pentagons?
Can you predict the result for hexagons? Test it!

Is there a rule that links the number of sides to the sum of the angles?

Why is the rule focused on particular numbers of 180°? Has this something to do with triangles?
