Yr 9 – Unit 4 – ALGEBRA – Integers, Powers, Roots, Equations of Lines

6 lessons
	
	Support Objectives
	Level
	NNS Ref

	1
	Recognise and use multiples, factors (divisors), common factor, highest common factor, lowest common multiple and primes.
NT Chapter 2 

Worksheets 6, 7 (Teacher Resource Pack)

FVT Properties of Number
TVT HCF AND LCM

TVT PRIME NUMBERS
	5
	8/52-55



	2
	Use squares, positive and negative square roots, cubes and cube roots, and index notation for small positive integer powers.

Chapter 2 Integers, Powers and Roots (9*)

Worksheet 8 (Teacher Resource Pack)

FVT Powers
FVT Power Problems
	5/6
	8/56-59

	3
	Recognise that equations of the form y = mx + c correspond to straight-line graphs.
Chapter 9 Graphs (9*)

FVT EQUATION OF A STRAIGHT LINE
FVT Linear Equations
TVT STRAIGHT LINES


	6/7
	8/164-167


	
	Core Objectives
	Level
	NNS Ref

	1
	Use the prime factor decomposition of a number
NT Pages 42, 45, 46

Prime Factor

 HYPERLINK "http://www.emaths.co.uk/powerpoint/numalg/MMCprimefactors.ppt" \t "_blank"  Decomposition (PowerPoint)
	7
	9/52-55



	2
	Use ICT to estimate square roots and cube roots
NT Page 51
	6
	9/56-57

	3
	Use index notation for integer powers and simple instances of the index laws.
NT Pages 47, 49

FVT Powers
FVT Power Problems
FVT RULES OF INDICES
TVT INDICES INTEGER

Indices (Excel)
	6
	9/56-59

	4
	Given values for m and c, find the gradient of lines given by equations of the form y = mx + c.
NT Pages 233, 239

Maths 4 Real 1: Set A - Straight Line Graphs (video)
FVT EQUATION OF A STRAIGHT LINE
FVT Linear Equations
TVT STRAIGHT LINES

Straight line graphs (PowerPoint)
y = mx + c (Excel)
KS3/4 Maths - Assessment for Learning in Maths: Exploring Graphs with Year 9
Matching graphs, tables, equations and coordinates
Resource used in this programme 


	7
	9/164-171

	5
	Construct functions arising from real-life problems and plot their corresponding graphs; 

interpret graphs arising from real situations, including distance–time graphs.
NT Pages 243, 247

FVT Distance Time Graphs
Interpreting graphs (PowerPoint)
Distance Time Graphs (click 'Traffic' to load)
Football Distance Time Graph (need Flash)

	6
	9/172-177

	6
	Represent problems and synthesise information in algebraic, geometric or graphical form; move from one form to another to gain a different perspective on the problem.
Throughout Chapters 2 and 9
	7
	9/26-27


	
	Extension Objectives
	Level
	 NNS Ref

	1
	Know and use the index laws (including in generalised form) for multiplication and division of positive integer powers;

NT pages 41 – 44

FVT Powers
FVT Higher Powers
FVT Power Problems
FVT RULES OF INDICES
TVT INDICES FRACTIONS
	7
	9/58-59



	2
	Begin to extend understanding of index notation to negative and fractional powers, recognising that the index laws can be applied to these as well.
NT pages 203 - 207

NT pages 207 – 214
FVT Higher Powers
	8
	9/58-59



	3
	Investigate the gradients of parallel lines and lines perpendicular to these lines.

Plot graphs of simple quadratic and cubic functions, 

e.g. y = x2, y = 3x2 + 4, y = x3

FVT Quadratic and cubic graphs
FVT Identifying Graphs
	8
	9/168-169




Vocabulary

Cube, cubed, cube root, highest common factor (HCF), indices, index, lowest common multiple (LCM), prime factor, square, squared, square root, coordinate points, gradient, intercept, linear function, negative gradient, positive gradient, cubic function, quadratic function, maximum/minimum point, maximum/minimum value
Ideas for starters

Tell me the factors of….
Tell me the first 4 multiples of…….
From a list of numbers tell me which is a prime number, a factor of, multiple of, HCF of, LCM of, ……..
From a list of numbers which is the odd one out and why
What is the square/cube of, square root/cube root of……

The square root/cube root of ….. is between which two whole numbers/

Tell me a prime factor of ……..

Given an equation, y = mx + c what is its gradient?

Tell me an equation of a line that is parallel/ perpendicular to…..
HOLS/maths investigations

Plot points that create straight lines, what is the equation of the line.

Given the equation, find points that satisfy it.

Given a point, is it above, below or on the line ?

Investigate ab x ac and ab ÷ ac.  Investigate ab x xc and ab ÷ xc.  What happens?

Investigate graphs of y = mx + c

Investigate coordinates of parallel lines

Plot coordinates for a regular hexagon
Investigate negative and fractional powers with spreadsheet or calculator

ICT links / citizenship

Boardworks: Graphing Functions
                     : Number Square
Kaleidos:       Powerful Puzzles
Excel – investigate equations of parallel and perpendicular lines

Ideas for plenaries

Are their rules for indices for addition and subtraction?
Draw a line with gradient of….

Find points on a line with equation…
Given 2 coordinates find the equation of the line (can draw on whiteboards) and find the equation of a perpendicular line to a certain point.

Ideas for homework
Are their rules for indices for addition and subtraction?

Draw a line with gradient of….

Find points on a line with equation….

Need to develop webmaths homeworks on multiples, factors, HCF, LCM, product of prime factors, powers, rules of indices, equations of lines

Ideas for Formative Comments
(1) Be able to calculate HCF and LCM

Unit 1 HCF and LCM
(2) Be able to write a number in index form as an ordinary number

Unit 6 Indices 1
(3) Be able to use the rules of indices to simplify expressions
Be able to draw a graph for a linear function Unit 3 Drawing linear graphs
(4) Be able to explore further the meaning of y = mx +c

Unit 3 Equation of a straight line
(5) Be able to construct and interpret real life graphs

Unit 3 Real life graphs 
(6) Be able to draw graphs of simple quadratic and cubic functions
Unit 1&2 Tables of Values Quadratics
(7) Be able to use index notation with negative and fractional powers

Unit 6 Indices 2
