Sir Christopher Hatton School
Mathematics Department

Year 10/11 Higher
Unit Number: 4 (Number, Algebra, Shape Space and Measures 2)

Unit Title: Shape 3
Learning Objectives for Unit
· Know the sum of angles in a quadrilateral add up to 360°.
· Use the formula for interior angles to calculate the sum of angles for any polygon.

· Know the sum of exterior angles of any polygon is 360°.
· Recognise and apply scale to drawings or maps.
· Understand dimensions and recognise whether an expression represents a length, area or volume.
· Accurately draw triangles or quadrilaterals.
· Know and apply the formulae for circumference and area of circles and extend this to arcs and segments.
· Convert between units of area and volume.
· Understand planes of symmetry and draw plans and elevations.
· Calculate surface areas of cylinders, spheres and cones.

· Calculate volumes of cylinders, pyramids and spheres.

· Recognise similar triangles, similar lengths and understand areas and volumes of similar shapes.
Lesson Breakdown

Lesson 1:
Calculating sums of interior angles.
Lesson 2:
Calculations using the sum of exterior angles.

Lesson 3:
Working with scale drawings and maps.
Lesson 4:
Expressions of dimensions.
Lesson 5:
Drawing triangles and quadrilaterals using protractors, compasses and rulers.
Lesson 6:
Circumference and area of circles.

Lesson 7:
Arcs and segments.

Lesson 8:
Units of area.

Lesson 9:
Planes of symmetry, plans and elevations.

Lesson 10:
Surface areas of cylinders, spheres and cones.

Lesson 11:
Units of volume.

Lesson 12:
Volumes of cylinders, pyramids and spheres.
Lesson 13:
Similar triangles and lengths of shapes.

Lesson 14:
Similar areas and volumes of shapes.
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Lesson 1:
Calculating sums of interior angles.
Understand that the sum of angles in a quadrilateral is 360°.
Understand and use the formulae for the sum of interior angles.
ICT Resources
Boardworks: KS4: Shape, space and measures – S1 Lines, angles and polygons. 
Suggested Learning Outcomes

All

To be able to solve problems using angles in quadrilaterals.
Most
To be able to calculate sums of interior angles.
Some
To be able to solve problems using sums of interior angles.   

Homework (from homework book)

P42 Ex 19A – angles in quadrilaterals
P43 Ex 19B – angles in other polygons
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Lesson 2:
Calculations using the sum of exterior angles.
Recognise and use the sum of exterior angles.
ICT Resources
Boardworks: KS4: Shape, space and measures – S1 Lines, angles and polygons. 
Suggested Learning Outcomes

All

To recognise that the sum of exterior angles is 360°. 
Most
To be able to solve problems using the sum of exterior angles.
Some
To be able to solve problems using both the sum of interior and exterior angles.   

Homework (from homework book)

P44 Ex 19C – exterior angles
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Lesson 3:
Working with scale drawings and maps.
Understand how scale is written and be able to calculate real lengths or ‘scaled’ lengths.
ICT Resources
Suggested Learning Outcomes

All

To be able to recognise and write a scale.
Most
To be able to use scale to calculate real lengths.
Some
To be able to use scale to produce scale drawings.   

Homework (from homework book)

P47 Ex 21A – scale drawings
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Lesson 4:
Expressions of dimensions.
Recognise expressions that can represent lengths, areas or volumes.
ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to understand that numbers have no dimensions.
Most
To be able to recognise expressions that represent length.
Some
To be able to recognise expressions that represent area and volume.   

Homework (from homework book)

P47 Ex 21B – dimensions 
Sir Christopher Hatton School

Mathematics Department
Lesson 5:
Drawing triangles and quadrilaterals using protractors, compasses and rulers.
Use protractors, compasses and rulers to draw triangles and quadrilaterals accurately.
ICT Resources
Mymaths.co.uk: Shape
Suggested Learning Outcomes

All

To be able to draw triangles using compasses.
Most
To be able to draw triangles using a protractor.
Some
To be able to draw quadrilaterals using a protractor.  

Homework (from homework book)

P48 Ex 22A – drawing shapes 
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Lesson 6:
Circumference and area of circles.

Know how to find circumference and area of circles and be able to apply this to problems.

ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to calculate the circumferences of circles.

Most
To be able to calculate the area of circles.

Some
To be able to apply both formulae to more complex problems.  

Homework (from homework book)

P48 Ex 22B – circumferences of circles

P49 Ex 22C – areas of circles

P49 Ex 22D – circumference and area of circles 
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Lesson 7:
Arcs and segments.
Know how to calculate and apply the formulae for arc lengths and areas of sectors.
ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to know the formulae for arcs and sectors.
Most
To be able to apply the formula for arcs to problems.
Some
To be able to apply the formula for sectors to problems.  

Homework (from homework book)

P50 Ex 22E – arcs and sectors
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Lesson 8:
Units of area.
Know how to convert between units of area.
ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to convert between mm² and cm².
Most
To be able to convert between cm² and m², m² and km².
Some
To be able to convert between any unit of area. 

Homework (from homework book)

P50 – Ex 22F units of area
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Lesson 9:
Planes of symmetry, plans and elevations.
Understand that 3D shapes have planes of symmetry.
Recognise and be able to draw plans, front elevations and side elevations.

ICT Resources
Suggested Learning Outcomes

All

To be able to draw planes of symmetry in 3D shapes.
Most
To be able to draw plans of 3D shapes.
Some
To be able to draw front and side elevations of 3D shapes. 

Homework (from homework book)

P74 Ex 31A – planes of symmetry

P75 Ex 31B – plans and elevations 
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Lesson 10:
Surface areas of cylinders, spheres and cones.
Recognise and use the formulae for surface areas of cylinders, spheres and cones.
ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to calculate the surface area of a cylinder.
Most
To be able to calculate the surface area of a cone.
Some
To be able to calculate the surface area of a sphere.  

Homework (from homework book)

P75 Ex 31D – surface areas 
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Lesson 11:
Units of volume.
Be able to convert between units of volume.
ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to convert between mm³ and cm³.
Most
To be able to convert between cm³ and m³.
Some
To be able to convert between any unit of volume.  

Homework (from homework book)

P76 Ex 31E – units of volume
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Lesson 12:
Volumes of cylinders, pyramids and spheres.
Recognise and use the formulae to calculate the volume of cylinders, pyramids and spheres. 
ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to calculate the volume of a cylinder.
Most
To be able to calculate the volume of a pyramid.
Some
To be able to calculate the volume of a sphere.  

Homework (from homework book)

P76 Ex 31F – volumes  
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Lesson 13:
Similar triangles and lengths of shapes.
Understand the meaning of similar.
Know that that similar triangles will have equal angles.

Understand and use the fact that for shapes to be similar, the lengths of pairs of corresponding sides are in the same proportion.

ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to calculate lengths of similar triangles.
Most
To be able to calculate angles of similar triangles.
Some
To be able to calculate lengths of similar polygons.  

Homework (from homework book)

P95 Ex 41A – similar triangles

P96 Ex 41B – similar polygons 
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Lesson 14:
Similar areas and volumes of shapes.

Understand that when lengths are multiplied by k its area will be k² and its volume will be k³.
ICT Resources
Boardworks: KS4: Shape, space and measures – S10 Length, area and volume.
Suggested Learning Outcomes

All

To be able to calculate areas of similar shapes.

Most
To be able to calculate volumes of similar shapes.

Some
To be able to apply knowledge of similar lengths, areas or volumes to problems.  

Homework (from homework book)

P97 Ex 41C – similar areas
P97 Ex 41D – similar volumes

P98 Ex 41E – mixed exercise 
