Yr 9 – Unit 2 - SSM – Coordinates, measures and mensuration

5 lessons
	
	Support Objectives
	Level
	NNS Ref

	1
	Given the coordinates of points A and B, find the mid-point of the line segment AB
NT 313

Use Autograph or Omnigraph to discover the connection between points A and B and the midpoint
	5
	218-219

	2
	Know rough metric equivalents of imperial measures in daily use (feet, miles, pounds, pints, gallons).

NT 325

FVT Metric and Imperial Units
	5
	90-91

	3
	Deduce and use formulae for the area of a triangle, parallelogram and trapezium; calculate areas of compound shapes made from rectangles and triangles.
NT 331, 337

FVT AREA AND PERIMETER
pp areas of common shapes
ET Area of a parallelogram
ET Area of a triangle
ET Area of compound shapes and triangles
ET Metric and Imperial
	5/6
	234-237

	4
	Know and use the formula for the volume of a cuboid; calculate volumes and surface areas of cuboids and shapes made from cuboids

NT 340

FVT VOLUME
FVT SURFACE AREA
Boardworks-interconnecting cubes
	6
	238-241


	
	Core Objectives
	Level
	NNS Ref

	1
	Use units of measurement to calculate, estimate, measure and solve problems in a variety of contexts; convert between area measures (mm2 to cm2, cm2 to m2, and vice versa) and between volume measures (mm3 to cm3, cm3 to m3, and vice versa).
NT 332, 334, 338
	5
	228-231

	2
	Know and use the formulae for the circumference and area of a circle.
NT 341

KS3 Maths - Introducing Pi (video)
Maths 4 Real 2: Set B - Area of Circles and Composite Shapes (video)

Worksheets
Channel 4 worksheets with exam questions based on the programme 

FVT CIRCUMFERENCE AND AREA
The Circle (PowerPoint)
Estimating the area of a circle
Demo of Formula 
Area of a circle
	6
	234-237



	3
	Calculate the surface area and volume of right prisms

NT 347

Maths 4 Real 2: Set B - Volume of Prisms (video)

Worksheets
Channel 4 worksheets with exam questions based on the programme 

FVT VOLUME
FVT SURFACE AREA
Triangular Prism SA and Volume
Rectangular Prism SA and Volume
TVT CUBOIDS

Boardworks – interconnecting cubes
	7
	238-241


	
	Extension Objectives
	Level
	 NNS Ref

	1
	Find points that divide a line in a given ratio, using the properties of similar triangles; given the coordinates of points A and B, calculate the length of AB.
NT 315, 316

FVT Pythagoras
Maths 4 Real 1: Set B - Pythagoras' Theorem (video)

Maths 4 Real - Worksheet

	7
	192-193

184-189

	2
	Recognise that measurements given to the nearest whole unit may be inaccurate by up to one half of the unit in either direction.

NT 323

FVT Lower and Upper bounds
ET Lower and Upper bounds – guess the number
	
	231,47



	3
	Understand and use measures of speed (and other compound measures such as density or pressure) to solve problems; solve problems involving constant or average rates of change
NT 325

FVT SPEED DISTANCE TIME
	7
	233



	4


	Know and use the formulae for length of arcs and area of sectors of circles.

NT 332

FVT CIRCUMFERENCE AND AREA
	8
	235-237

	5


	Calculate lengths, areas and volumes in right prisms, including cylinders

NT 337

FVT VOLUME
FVT SURFACE AREA
Triangular Prism SA and Volume
Rectangular Prism SA and Volume
TVT CUBOIDS

Boardworks – interconnecting cubes
	8
	239-241


Vocabulary

Coordinates, mid-points, metric, imperial, area, perimeter, volume, surface area, 
estimate,squared, cubed, capacity, pi, circumference, radius, diameter,cross section.
Ideas for starters
KS3 Mental arithmetic questions

Whiteboards – Metric and imperial conversion practice

Whiteboards – area and perimeter questions

Whiteboards – how many cubes of a certain size can fit inside a larger cuboid (e.g. How many 2cm cubes will fit inside a cuboid that is 10cm by 6cm by 12cm?)

Whiteboards – Metric and imperial conversion practice

Whiteboards – convert between squared and cubed metric units

Whiteboards – area and perimeter questions given dimensions before and after an enlargement

Whiteboards – multiply by 10, 100 and 1000

Boardworks – interconnecting cubes.  Calculate areas of faces given a cuboid.  Create a solid with a cross sectional area of…. and a height of …. What is the volume?

Whiteboards – estimate area and circumference of circles

Whiteboards – enlarge a shape given a scale factor and calculate the new dimensions, area and perimeter of the shape

Whiteboards – Lower and upper bound questions

Whiteboards – Use squared side of board to calculate length of AB given coordinates of A and B, leaving a answer as a square root

Whiteboards – calculate the speed given distance travelled in 1hour, 2 hours, 30 minutes, 15 minutes, 2 minutes etc

HOLS/maths investigations

Use Autograph or Omnigraph to discover the connection between points A and B and the midpoint of line AB

Weigh and measure certain items and convert them from metric to imperial.

Given a piece of string 30cm long what are the dimensions of the square, rectangle, parallelogram, triangle with the largest area?

Given 12 cubes, draw all the different cuboids you could make on isometric paper.  Colour code the 3 faces in 3 different colours.  Draw the net of each cuboid, colour coding them to match with the faces on the isometric drawing.  Calculate the surface area of each cuboid.  Which cuboid has the largest surface area?  Why do you think this one has the largest surface area?  (Good group work/display work activity)
Trial and improvement to find the length of side of a cube with a volume of 100cm3.  Calculate the surface area.

Investigate the effect of enlarging a cube on the volume and surface area

Given 24 cubes, which cuboid has the smallest surface area?

Max box investigation

Design a toy train (Use cylinders, cuboid, triangular prism etc).  Must draw it to scale.  Given the cost of production per cm3 and cost of paint per cm2, calculate the total cost.  Need to make a profit of 15%, what will you have to sell it for?

Use Geometers Sketchpad to draw a circle, measure the circumference and diameter.  Then divide C by D to see the connection and find pi.

ICT links / citizenship
www.mathsnet.net/gcse/worksheets.html
Use excel spreadsheets to investigate area and perimeter, or volume and surface areas.

Boardworks – interconnecting cubes
Geometers sketchpad used to investigate pi

Use of Geometers sketchpad to investigate ratios of similar shapes and look to see what happens to their angles.

Ideas for plenaries

Key Stage 3 Exam Questions
Noughts and crosses – use area, volume, surface area questions.  Also use metric and imperial conversions
Millionaire – set up millionaire questions and get pupils to answer using A, B, C or D by holding up their whiteboards
In the hot seat – all pupils write a question on their whiteboards relevant to the learning objectives.  One pupil is chosen to sit at the front in the hot seat.  They choose a pupil from the other team and try to answer that question.  Score a point if they get it correct and the other team score a point if they do not.
Question catch – use a soft ball or foam dice.  Ask the question, pass the ball to a pupil and they must answer that question for 2 points.  They score 1 point if they have to ask another pupil for help.
List the main targets for improvement that the class have come up with
Mindmap the metric/imperial conversions on the board or using Mindmanager Smart on PFI
Try to get class to invent rhymes to remember the metric and imperial conversions.
Given the area/circumference of a shape, calculate the missing radius or diameter
KS3 Exam questions
Noughts and crosses – pupils split into 2 teams and answer question on whiteboards to try to get 3 in a line.
Millionaire
How would your calculate the volume of a cylinder?
Noughts and crosses and Millionaire used with whiteboards
The volume of a cylinder is 250cm3 and the height is 20cm.  What is the radius/diameter of the cylinder?
Just a minute – Talk for a minute about the learning objective.  They may receive help from their team by the team holding up prompts on their whiteboards.
Ideas for homework

Webmaths – Scale factors area and volume
Webmaths – Circumference of a circle
Webmaths – Area of a circle
Ideas for Formative Comments
(1) Be able to find the area of a variety of 2d shapes

Unit 2 Compound area and perimeter
(2) Be able to find the perimeter of 2d shapes

Unit 2 Area and perimeter
(3) Be able to find the area of a circle

Webmaths – Area of a circle
(4) Be able to find the circumference of a circle

Webmaths – Circumference of a circle
(5) Be able to find the surface area of a cube and a cuboid

Unit 2 Surface area
(6) Be able to find the volume of 3D shapes, for example a cuboid and a triangular prism

Unit 1 Volume of a prism
Unit 2 Volume of cuboids and prisms
(7) Be able to use Pythagoras to find a missing side in a right angled triangle

Unit 1 Pythagoras hypotenuse
Unit 1 Pythagoras short side
(8) Be able to solve problems associated with average speed, distance and time

Unit 3 Speed Distance Time
(9) Be able to calculate upper and lower bounds

Unit 2 Upper and lower bounds
