Sir Christopher Hatton School
Mathematics Department

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

Unit Title: Shape 4
Learning Objectives for Unit
· Know how to find the circumference and area of a circle.
· Know how to find the volume of a cylinder.
· Know how to find the surface area of a cylinder.
· Know how to translate, reflect, rotate and enlarge shapes including centres of rotation, centres of enlargement and fractional scale factors.
· Be able to find a single transformation which has the same effect as a combination of transformations.

· Know how to construct equilateral triangles and hexagons inside a circle; construct perpendicular bisectors and be able to bisect an angle.

· Know how to draw loci and show regions.
· Know how graphs can be related to real life situations including conversion graphs.
· Draw and interpret distance-time graphs.

· Recognise and draw graphs of the form y = mx + c.

· Draw graphs of the form y = ax² + bx + c.

· Be able to use graphs of quadratic functions to solve equations.

Lesson Breakdown

Lesson 1:
Circumferences of circles.

Lesson 2:
Areas of circles.

Lesson 3:
Volumes of cylinders.

Lesson 4:
Surface areas of cylinders.
Lesson 5:
Translating and rotating shapes.
Lesson 6:
Reflecting and enlarging shapes.
Lesson 7:
Constructing triangles, hexagons and bisectors.
Lesson 8:
Drawing loci.

Lesson 9:
Shading regions.

Lesson 10:
Real life graphs and conversion graphs.

Lesson 11:
Distance-time graphs.
Lesson 12:
Straight line graphs.
Lesson 13:
Quadratic functions.

Lesson 14:
Using graphs of quadratic functions to solve equations.
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Lesson 1:
Circumferences of circles.

Recognise and apply the formula for the circumference of a circle.
ICT Resources
Boardworks: KS4: Shape, space and measures – S5 Circles
Suggested Learning Outcomes

All

Know the formula for the circumference of a circle.
Most
To be able to calculate the circumference of a circle.
Some
To be able to apply the circumference of a circle to worded problems.
Homework (from homework book)

P88 Ex 31A – circumference of a circle
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Lesson 2:
Areas of circles.
Recognise and apply the formula for the area of a circle.
ICT Resources
Boardworks: KS4: Shape, space and measures – S5 Circles
Suggested Learning Outcomes

All

Know the formula for the area of a circle.
Most
To be able to calculate the area of a circle.
Some
To be able to apply the area of a circle to worded problems.
Homework (from homework book)

P89 Ex 31B – areas of circles
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Lesson 3:
Volumes of cylinders.
Recognise and apply the formula for the volume of a cylinder.
ICT Resources
Boardworks: KS4: Shape, space and measures – S5 Circles
Suggested Learning Outcomes

All

Know the formula for the volume of a cylinder.
Most
To be able to calculate the volume of a cylinder.
Some
To be able to apply the volume of a cylinder to worded problems. 

Homework (from homework book)

P90 Ex 31D – volume and surface areas of cylinders
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Lesson 4:
Surface areas of cylinders.
Recognise and apply the formula for the surface area of a cylinder.
ICT Resources
Boardworks: KS4: Shape, space and measures – S5 Circles
Suggested Learning Outcomes

All

Know the formula for the surface area of a cylinder.
Most
To be able to calculate the surface area of a cylinder.
Some
To be able to apply the surface area of a cylinder to worded problems. 

Homework (from homework book)

P90 Ex 31D – volume and surface areas of cylinders
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Lesson 5:
Translating and rotating shapes.
Understand that translations move a shape and they can be described in vectors.
Rotate shapes using a given angle, direction and centre of rotation.

ICT Resources
Boardworks: KS4: Shape, space and measures – S6 Transformations.
Suggested Learning Outcomes

All

To be able to translate shapes using vectors.
Most
To be able to rotate shapes without using a centre of rotation.
Some
To be able to rotate shapes using a centre of rotation. 
Homework (from homework book)

P95 Ex 35A – translations
P96 Ex 35B - rotations
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Lesson 6:
Reflecting and enlarging shapes.
Reflect shapes given the equation of a line.
Enlarge shapes given a scale factor and a centre of enlargement.

ICT Resources
Boardworks: KS4: Shape, space and measures – S6 Transformations.
Suggested Learning Outcomes

All
To be able to reflect shapes given the equation of a line.
Most
To be able to enlarge a shape given a centre of enlargement and a scale factor with a positive integer.
Some
To be able to enlarge a shape given a centre of enlargement and a fractional scale factor.
Homework (from homework book)

P97 Ex 35C – reflections
P98 Ex 35D – enlargements

P99 Ex 35E – enlargements
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Lesson 7:
Constructing triangles, hexagons and bisectors.
Construct equilateral triangles and hexagons in circles.

Construct a perpendicular bisector of a line and bisect an angle. 
ICT Resources
Boardworks: KS4: Shape, space and measures – S9 Constructions and loci.
Suggested Learning Outcomes

All

To be able to construct an equilateral triangle and hexagon.
Most
To be able to construct a perpendicular bisector of a line.
Some
To be able to bisect a given angle.
Homework (from homework book)

P102 Ex 37A – mixed exercise
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Lesson 8:
Drawing loci.
Draw a locus from a fixed point, fixed line and equidistant from two given points.
ICT Resources
Boardworks: KS4: Shape, space and measures – S9 Constructions and loci.
Suggested Learning Outcomes

All

To be able to draw loci from a fixed point.
Most
To be able to draw loci from a fixed line.
Some
To be able to draw loci equidistant from two given points.
Homework (from homework book)

P103 Ex 37B – mixed exercise
Sir Christopher Hatton School

Mathematics Department
Lesson 9:
Shading regions.
Use knowledge of loci to solve problems involving regions.
ICT Resources
Boardworks: KS4: Shape, space and measures – S9 Constructions and loci.
Suggested Learning Outcomes

All
To be able to solve simple problems using loci from a fixed point.
Most
To be able to solve problems using two loci.
Some
To be able to solve complex problems using any number of loci.

Homework (from homework book)

P104 Ex 37C – regions 
Sir Christopher Hatton School

Mathematics Department
Lesson 10:
Real life graphs and conversion graphs.
Be able to use graphs to show relationships in real life situations including conversion graphs.
ICT Resources
Mymaths.co.uk: Shape
Suggested Learning Outcomes

All

To be able to recognise graphs in real life situations.
Most
To be able to read points from conversion graphs.
Some
To be able to draw a conversion graph.

Homework (from homework book)

P75 Ex 25A – real life graphs
P75 Ex 25B – conversion graphs
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Lesson 11:
Distance-time graphs.
Draw and interpret distance-time graphs.
Calculate speed using distance-time graphs. 

ICT Resources
Mymaths.co.uk: Shape
Suggested Learning Outcomes

All

To be able to interpret distance-time graphs.
Most
To be able to draw distance-time graphs.
Some
To be able to calculate speed from distance-time graphs.  

Homework (from homework book)

P75 – mixed exercise.
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Lesson 12:
Straight line graphs.
Recognise graphs of the form y = mx + c.
Find gradients and y intercepts from straight lines.

Find solutions to pairs of simultaneous equations.

ICT Resources
Boardworks: KS4: Algebra – A2 Linear equations
Suggested Learning Outcomes

All

To be able to find y intercepts from straight line graphs.
Most
To be able to find gradients from straight line graphs.
Some
To be able to find the solution of a pair of simultaneous equations from their graphs.
Homework (from homework book)

P79 Ex 27A – mixed exercise
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Lesson 13:
Quadratic functions.
Draw graphs of quadratic functions and recognise maximum and minimum points.
ICT Resources
Boardworks: KS4: Algebra – A9 Graphs of non linear functions
Suggested Learning Outcomes

All

To be able to recognise maximum and minimum points.
Most
To be able to draw graphs of simple quadratic functions.
Some
To be able to draw graphs of complex quadratic functions.
Homework (from homework book)

P79 Ex 27B – mixed exercise
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Lesson 14:
Using graphs of quadratic functions to solve equations.
Recognise that solutions can be found to pairs of functions at their intersections.
ICT Resources
Boardworks: KS4: Algebra – A9 Graphs of non linear functions
Suggested Learning Outcomes

All
To be able to solve quadratic equations where they cross the line y = 0.
Most
To be able to solve pairs of simple quadratic equations.
Some
To be able to solve pairs of complex quadratic equations. 
Homework (from homework book)

P79 Ex 27C – mixed exercise
