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Maths Quest 10 for New South Wales 5.1 pathway

Knowledge and skills grid ( Stage 5.1 (all outcomes and dot points shown)

Stages 4, 5.2 and 5.3 (selected outcomes and dot points as appropriate) 

NUMBER

Operations with whole numbers

NS4.1  Recognises the properties of special groups of whole numbers and applies a range of strategies to aid computation
	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· using index notation to express powers of numbers (positive indices only)
	1H Index notation, square roots and higher order roots

8A Squares, square roots and rounding
	4A What are indices?

The chessboard problem

4B Powers and bases

	· using the notation for square root 
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	1H Index notation, square roots and higher order roots

8A Squares, square roots and rounding
	4H Square roots and cube roots

	· recognising the link between squares and square roots and cubes and cube roots
	1H Index notation, square roots and higher order roots

8A Squares, square roots and rounding
	4H Square roots and cube roots

	· finding square and cube roots of a number expressed as a product of its prime factors
	8A Squares, square roots and rounding
	

	· finding square and cube roots of numbers using a calculator, after first estimating
	1H Index notation, square roots and higher order roots
	4H Square roots and cube roots

	· applying a range of mental strategies to aid computation
	1B Mental calculations
	


Integers

NS4.2  Compares, orders and calculates with integers

	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· recognising the direction and magnitude of an integer
	1C Integers

Ski season

Golf scores
	1A Computations

	· adding and subtracting directed numbers
	1C Integers
	1A Computations

	· multiplying and dividing directed numbers
	1C Integers
	1A Computations

	· using grouping symbols as an operator
	1A Order of operations using whole numbers

1C Integers
	1A Computations

	· applying order of operations to simplify expressions
	1A Order of operations using whole numbers

1C Integers
	1A Computations


Fractions, decimals and percentages

NS4.3  Operates with fractions, decimals, percentages, ratios and rates

	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	Fractions, decimals and percentages

· finding highest common factors and lowest common multiples
	1F Using fractions

1G Operations with fractions
	

	· finding equivalent fractions
	1F Using fractions
	1D Fractions

	· reducing a fraction to its lowest equivalent form
	1F Using fractions
	1D Fractions

	· adding and subtracting fractions using written methods
	1G Operations with fractions
	1D Fractions

	· expressing improper fractions as mixed numerals and vice versa
	1F Using fractions

1G Operations with fractions
	1D Fractions

	· adding mixed numerals
	1G Operations with fractions
	1D Fractions

	· subtracting a fraction from a whole number
	1G Operations with fractions
	

	· multiplying and dividing fractions and mixed numerals
	1G Operations with fractions
	1D Fractions

	· adding, subtracting, multiplying and dividing decimals (for multiplication and division, limit operators to two digits)
	1E Decimals
	1E Decimals

	· rounding decimals to a given number of places
	1D Estimation and rounding

1E Decimals

3H Common percentages and short cuts

3I Finding percentages using a calculator

3J Applications of percentages
	1B Rounding

1C Estimation and approximation

1F Percentages



	· converting fractions to decimals (terminating and recurring) and percentages
	Terminating and non-terminating decimals

1F Using fractions

3C Fractions to percentages

3I Finding percentages using a calculator
	1E Decimals

	· converting terminating decimals to fractions and percentages
	1E Decimals

3D Decimals to percentages
	1E Decimals

	· converting percentages to fractions and decimals
	3A Percentages as fractions

3B Percentages as decimals
	1F Percentages

	· calculating fractions, decimals and percentages of quantities
	1G Operations with fractions

3E Finding percentages of an amount using fractions

Savings on laptop computers

3F Finding percentages of an amount using decimals

3H Common percentages and short cuts

3I Finding percentages using a calculator

3J Applications of percentages
	1D Fractions

1F Percentages

5B Paying cash

5C Credit cards

5D Loans and buying on terms

	· increasing and decreasing a quantity by a given percentage
	3J Applications of percentages
	5B Paying cash

	· interpreting and calculating percentages greater than 100%
	3E Finding percentages of an amount using fractions

3F Finding percentages of an amount using decimals
	1F Percentages

	· expressing profit and/or loss as a percentage of cost price or selling price
	3J Applications of percentages
	1F Percentages



	· ordering fractions, decimals and percentages
	1E Decimals

3C Fractions to percentages
	1E Decimals

	· expressing one quantity as a fraction or a percentage of another
	1F Using fractions

3G One amount as a percentage of another

3I Finding percentages using a calculator
	1D Fractions

1F Percentages

5B Paying cash

5D Loans and buying on terms

	Ratio and rates

· using ratio to compare quantities of the same type
	11A Simplifying ratios
	1G Ratios

	· writing ratios in various forms; e.g. 
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, 4:6, 4 to 6 
	11A Simplifying ratios
	1G Ratios

	· simplifying ratios; e.g. 4:6 = 2:3, 
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	11A Simplifying ratios
	1G Ratios

	· applying the unitary method to ratio problems
	11B Unitary method of ratios
	1G Ratios

	· dividing a quantity in a given ratio 
	11C Dividing in a given ratio
	1G Ratios

	· interpreting and calculating ratios that involve more than two numbers
	11A Simplifying ratios

11B Unitary method of ratios
	1G Ratios

	· calculating speed given distance and time
	11D Rates

11E Speed

Sporting speeds
	

	· calculating rates from given information; 
e.g. 150 kilometres travelled in 2 hours
	11D Rates

Fuel rates

11F Further rates
	


Rational numbers

NS5.1.1  Applies index laws to simplify and evaluate arithmetic expressions and uses scientific notation to write large and small numbers

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· describing numbers written in index form using terms such as base, power, index, exponent
	1H Index notation, square roots and higher order roots


	4A What are indices

4B Powers and bases

	· evaluating numbers expressed as powers of positive whole numbers
	1H Index notation, square roots and higher order roots


	The chessboard problem

	· establishing the meaning of the zero index and negative indices e.g. by patterns
	
	4E Zero index

4G Negative indices

	· writing reciprocals of powers using negative indices
	
	4G Negative indices

	· translating numbers to index form (integral indices) and vice versa
	
	The chessboard problem

4B Powers and bases

	· developing index laws arithmetically by expressing each term in expanded form
	
	4C Multiplication using indices

4D Division using indices

4F Raising a power to another power

	· using index laws to simplify expressions
	
	4C Multiplication using indices

4D Division using indices

4E Zero index

4F Raising a power to another power

	· using index laws to define fractional indices for square and cube roots
	
	4H Square roots and cube roots

	· writing square roots and cube roots in index form
	
	4H Square roots and cube roots

	· recognising the need for a notation to express very large or very small numbers
	
	1H Scientific notation

	· expressing numbers in scientific notation
	
	1H Scientific notation

	· entering and reading scientific notation on a calculator
	
	1I Scientific notation and the calculator

	· using index laws to make order of magnitude checks for numbers in scientific notation
	
	1I Scientific notation and the calculator

Light years



	· converting numbers expressed in scientific notation to decimal form
	1H Index notation, square roots and higher order roots
	1H Scientific notation

	· ordering numbers expressed in scientific notation
	
	1I Scientific notation and the calculator


Rational numbers

NS5.2.1 Rounds decimals to a specified number of significant figures, expresses recurring decimals in fraction form and converts rates from one set of units to another (Extension)
	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· identifying significant figures
	1D Estimation and rounding
	1B Rounding

1C Estimation and approximation

	· rounding numbers to a specified number of significant figures
	1D Estimation and rounding
	1B Rounding

1C Estimation and approximation

	· using the language of estimation appropriately, including: rounding, approximate, level of accuracy
	1D Estimation and rounding
	1B Rounding

1C Estimation and approximation

	· using symbols for approximation e.g. (
	1D Estimation and rounding
	1B Rounding

1C Estimation and approximation

	· converting rates from one set of units to another
	11E Speed

Sporting speeds


	


Consumer arithmetic

NS5.1.2 Solves consumer arithmetic problems involving earning and spending money

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· calculating earnings for various time periods from different sources, including:

wage, salary, commission, piecework, overtime, bonuses, holiday loadings, interest on investments
	6A Salaries

6B Wages

6C Working overtime

6D Time sheets and pay slips

6E Piecework

6F Commission and royalties

6G Loadings and bonuses

Earnings and budgeting
	2B Problems using simple interest

	· calculating income earned in casual and part-time jobs, considering agreed rates and special rates for Sundays and public holidays
	6B Wages

6C Working overtime

6D Time sheets and pay slips
	

	· calculating weekly, fortnightly, monthly and yearly incomes
	6A Salaries
	

	· calculating net earnings considering deductions such as taxation and superannuation
	6H Net earnings
	

	· calculating simple interest using the formula
I = PRT where 
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where I is the interest, P the principal, R the annual interest rate and T the number of years
	
	2A Simple interest

5C Credit cards

5D Loans and buying on terms

	· applying the simple interest formula to problems related to investing money at simple interest rates
	
	2A Simple interest

2B Problems using simple interest

	· calculating compound interest for two or three years by repeated multiplication using a calculator e.g. a rate of 5% per annum leads to repeated multiplication by 1.05
	
	2C Compound interest

	· calculating compound interest on investments using a table
	
	2D Compound interest tables

	· calculating and comparing the cost of purchasing goods using:

cash, credit card, lay-by, deferred payment, buying on terms, loans
	
	5B Paying cash

5C Credit cards

Costs of a credit card

Lay-by

Deferred payments

5D Loans and buying on terms

Buying a car on terms

	· calculating a ‘best buy’
	
	5A Best buys


Probability

NS4.4  Solves probability problems involving simple events
	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· listing all possible outcomes of a simple event
	12A The sample space
	

	· using the term ‘sample space’ to denote all possible outcomes; e.g. for tossing a fair die, the sample space is 1, 2, 3, 4, 5, 6
	12A The sample space
	

	· assigning probabilities to simple events by reasoning about equally likely outcomes; e.g. the probability of a 5 resulting from the throw of a fair die is 
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	12B Calculating probabilities

12D Writing probabilities as decimals and percentages
	9A Review of probability skills

	· expressing the probability of a particular outcome as a fraction between 0 and 1
	12B Calculating probabilities
	9A Review of probability skills

	· assigning a probability of zero to events that are impossible and a probability of one to events that are certain
	12C Certain or impossible?
	9A Review of probability skills

	· recognising that the sum of the probabilities of all possible outcomes of a simple event is 1
	
	9F Complementary events

9G Using complementary events

	· identifying the complement of an event
	
	9F Complementary events

9G Using complementary events

	· finding the probability of a complementary event
	
	9F Complementary events

9G Using complementary events


Probability

NS5.1.3 Determines relative frequencies and theoretical probabilities

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· repeating an experiment a number of times to determine the relative frequency of an event
	Tossing a coin

Rolling a die

Drawing marbles from a bag
	9D Theoretical and experimental probabilities

Comparing theoretical and experimental probabilities

	· estimating the probability of an event from experimental data using relative frequencies
	12E Probability and expected value

Tossing a coin

Rolling a die

Drawing marbles from a bag

12G Experimental probability in the real world
	9D Theoretical and experimental probabilities

9E Calculating experimental probabilities

Skiing holiday

	· expressing the probability of an event A given a finite number of equally likely outcomes as
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where n is the total number of outcomes in the sample space
	12B Calculating probabilities

12D Writing probabilities as decimals and percentages 
	9A Review of probability skills

9B Solving probability problems

9C Probability and fairness

9F Complementary events

9G Using complementary events

	· using the formula to calculate probabilities for simple events
	12B Calculating probabilities

12D Writing probabilities as decimals and percentages

12G Experimental probability in the real world
	9A Review of probability

9B Solving probability problems

9C Probability and fairness

9F Complementary events

9G Using complementary events

	· simulating probability experiments using random number generators
	
	Computer simulations


PATTERNS AND ALGEBRA

Algebraic techniques

PAS4.3  Uses the algebraic symbol system to simplify, expand and factorise simple algebraic expressions

	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· recognising like terms and adding and subtracting like terms to simplify algebraic expressions
	4D Like terms
	6A Operations with pronumerals

	· recognising the role of grouping symbols and the different meanings of expressions
	7E Solving linear equations with grouping symbols
	6C Expanding

	· simplifying algebraic expressions that involve multiplication and division
	4E Multiplication and division
	6A Operations with  pronumerals

6B Substituting into expressions

	· simplifying expressions that involve simple algebraic fractions
	4E Multiplication and division
	6A Operations with pronumerals

	· expanding algebraic expressions by removing grouping symbols (the distributive property)
	7E Solving linear equations with grouping symbols
	6C Expanding

	· substituting into algebraic expressions
	4F Substitution and formulas

Good health
	6B Substituting into expressions

	· replacing written statements describing patterns with equations written in algebraic symbols
	4C Algebraic expressions
	

	· translating from everyday language to algebraic language and from algebraic language to everyday language
	4C Algebraic expressions
	


Algebraic techniques

PAS4.4  Uses algebraic techniques to solve linear equations and simple inequalities
	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· solving equations using algebraic methods that involve up to and including three steps in the solution process and have solutions that are not necessarily whole numbers
	7B Solving one-step equations

7C Solving two-step equations

7D Solving equations with pronumerals on both sides

7E Solving linear equations with grouping symbols  
	6G Solving basic equations

Musical notes

	· checking solutions to equations by substituting
	7B Solving one-step equations

7C Solving two-step equations

7D Solving equations with pronumerals on both sides

7E Solving linear equations with grouping symbols 
	6G Solving basic equations 

	· translating a word problem into an equation, solving the equation and translating the solution into an answer to the problem
	7F Solving problems with linear equations

The cost of concrete


	Dance fever

	· solving equations arising from substitution into formulae; e.g. given P = 2l + 2b and P = 20, l = 6, solve for b
	7G Equations resulting from substitution in a formula
	


Algebraic techniques

PAS5.1.1  Applies the index laws to simplify algebraic expressions

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· using the index laws previously established for numbers to develop the index laws in algebraic form
	
	4C Multiplication using indices

4D Division using indices

4F Raising power to another power

	· establishing that a0 = 1 using the index laws
	
	4E Zero index

	· simplifying algebraic expressions that include index notation
	
	4C Multiplication using indices

4D Division using indices

4E Zero index

4F Raising power to another power

4G Negative indices

4H Square roots and cube roots


Algebraic techniques

PAS5.2.1  Simplifies, expands and factorises algebraic expressions involving fractions and negative and fractional indices (Extension)

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· simplifying algebraic expressions involving fractions, such as 
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	6E Adding and subtracting algebraic fractions

6F Multiplying and dividing algebraic fractions

	· applying the index laws to simplify expressions involving pronumerals
	
	4C Multiplication using indices

4D Division using indices

4E Zero index

4F Raising a power to another power

4G Negative indices

4H Square roots and cube roots

	· establishing that

(
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	4H Square roots and cube roots

	· using index laws to assist with the definition of the fractional index for square root given 
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	4H Square roots and cube roots

	· using index laws to assist with the definition of the fractional index for cube root
	
	4H Square roots and cube roots

	· using index notation and the index laws to establish that 
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	4G Negative indices

	· applying the index laws to simply algebraic expressions such as 
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	4C Multiplication using indices

4D Division using indices

4E Zero index

4F Raising a power to another power

4G Negative indices

4H Square roots and cube roots

	· expanding, by removing grouping symbols, and collecting like terms where possible, algebraic expressions such as 
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	6C Expanding

	· factorising, by determining common factors, algebraic expressions such as 
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	6D Factorising using common factors


Algebraic techniques

PAS5.2. 2 Solves linear and simple quadratic equations, solves linear inequalities and solves simultaneous equations using graphical and analytical methods (Extension)
	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	Linear and quadratic equations

· solving linear equations such as 
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	6H Solving more complex equations


Linear relationships

PAS4.5  Graphs and interprets linear relationships on the number plane

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· interpreting the number plane formed from the intersection of a horizontal x-axis and vertical y-axis and recognising similarities and differences between points located in each of the four quadrants 
	
	8A Plotting linear graphs



	· identifying the point of intersection of the two axes as the origin, having coordinates (0, 0)
	
	8A Plotting linear graphs



	· reading, plotting and naming ordered pairs on the number plane including those with values that are not whole numbers
	
	8A Plotting linear graphs



	· graphing points on the number plane from a table of values, using an appropriate scale
	
	8A Plotting linear graphs



	· extending the line joining a set of points to show that there is an infinite number of ordered pairs that satisfy a given linear relationship
	
	8A Plotting linear graphs



	· interpreting the meaning of the continuous line joining the points that satisfy a given number pattern
	
	8A Plotting linear graphs



	· reading values from the graph of a linear relationship to demonstrate that there are many points on the line
	
	8A Plotting linear graphs



	· deriving a rule for a set of points that has been graphed on a number plane by forming a table of values or otherwise
	
	8A Plotting linear graphs



	· forming a table of values for a linear relationship by substituting a set of appropriate values for either of the letters and graphing the number pairs on the number plane eg given y = 3x + 1, forming a table of values using x = 0, 1 and 2 and then graphing the number pairs on a number plane with appropriate scale
	
	8A Plotting linear graphs




Coordinate geometry

PAS5.1.2  Determines the midpoint, length and gradient of an interval joining two points on the number plane and graphs linear and simple non-linear relationships from equations

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	Midpoint, length and gradient

· determining the midpoint of an interval from a diagram
	
	8G Midpoint on a line segment

	· graphing two points to form an interval on the number plane and forming a right-angled triangle by drawing a vertical side from the higher point and a horizontal side from the lower point
	
	8F Distance between two points

	· using the right-angled triangle drawn between two points on the number plane and Pythagoras’ theorem to determine the length of the interval joining the two points
	
	8F Distance between two points

	· using the right-angled triangle drawn between two points on the number plane and the relationship
gradient = 
[image: image31.wmf]run
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to find the gradient of the interval joining two points
	
	8B Gradient and y-intercept

	· determining whether a line has a positive or negative slope by following the line from left to right – if the line goes up it has a positive slope and if it goes down it has a negative slope
	
	8B Gradient and y-intercept

Gradient and y-intercept 

Investigating linear equations

	· finding the gradient of a straight line from the graph by drawing a right-angled triangle after joining two points on the line
	
	8B Gradient and y-intercept

A Roman aqueduct

	Graphs of relationships

· constructing tables of values and using coordinates to graph vertical and horizontal lines
	
	8A Plotting linear graphs

	· identifying the x- and y-intercepts of graphs
	
	8D Sketching linear graphs
11A Sketching linear graphs

	· identifying the x-axis as the line y = 0
	
	8A Plotting linear graphs

11A Sketching linear graphs

	· identifying the y-axis as the line x = 0
	
	8A Plotting linear graphs

11A Sketching linear graphs

	· graphing a variety of linear relationships on the number plane by constructing a table of values and plotting coordinates using an appropriate scale
	
	8A Plotting linear graphs

Predicting a person’s height

	· graphing simple non-linear relationships
	
	11B Plotting parabolas

11C Sketching parabolas using the basic graph of  
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 EMBED Equation.3  [image: image33.wmf]
11D Using graphs to solve quadratic equations

Designing your own water feature

11E Exponential functions and their graphs

Further exponential graphs

A growing investment

11F The hyperbola

	· determining whether a point lies on a line by substituting into the equation of the line
	
	11A Sketching linear graphs


Coordinate geometry

PAS5.2.3  Uses formulae to find midpoint, distance and gradient and applies the gradient/intercept form to interpret and graph straight lines (Extension)
	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	Midpoint, length and gradient formulae

· using the average concept to establish the formula for the midpoint, M, of the interval joining two points (x1, y1) and (x2, y2) on the number plane
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	8G Midpoint of a line segment

	· using the formula to find the midpoint of the interval joining two points on the number plane
	
	8G Midpoint of a line segment

	· using Pythagoras’ theorem to establish the formula for the distance, d, between two points (x1, y1) and (x2, y2) on the number plane
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	8F Distance between two points

	· using the formula to find the distance between two points on the number plane
	
	8F Distance between two points

	· using the relationship 

gradient = 
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to establish the formula for the gradient, m, of an interval joining two points (x1, y1) and (x2, y2) on the number plane
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	8E Using the coordinates of two points to find the gradient

	· using the formula to find the gradient of an interval joining two points on the number plane
	
	8E Using the coordinates of two points to find the gradient

	Gradient/intercept form

· constructing tables of values and using coordinates to graph straight lines of the form y = mx + b ie gradient/intercept form
	
	8A Plotting linear graphs

	· recognising equations of the form y = mx + b as representing straight lines and interpreting the x-coefficient (m) as the gradient and the constant (b) as the y-intercept
	
	8C Finding the rule for linear graphs

11A Sketching linear graphs

	· rearranging an equation in general form ax + by + c = 0 to the gradient/intercept form
	
	8D Sketching linear graphs

	· graphing equations of the form y = mx + b using the y-intercept (b) and the gradient (m)
	
	8D Sketching linear graphs

Predicting a person’s height

11A Sketching linear graphs

	· determining that two lines are parallel if their gradients are equal
	
	Investigating linear equations

	· finding the gradient and the y-intercept of a straight line from the graph and using them to determine the equation of the line
	
	8C Finding the rule for linear graphs
Predicting a person’s height


Coordinate geometry

PAS5.2.4  Draws and interprets graphs including simple parabolas and hyperbolas (Extension)
	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· generating simple hyperbolic relationships, 
compiling tables of values and graphing 
equations of the form
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        for integral values of k
	
	11F The hyperbola

	· identifying graphs of straight lines, parabolas 
and hyperbolas
	
	Chapter 11 Review

	· matching graphs of straight lines, parabolas 
and hyperbolas to the appropriate equations
	
	Chapter 11 Review


DATA

Data representation

DS4.1  Constructs, reads and interprets graphs, tables, charts and statistical information
	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· drawing and interpreting graphs of the following types: sector graphs, conversion graphs, divided bar graphs, line graphs, step graphs
	5A Line graphs

5B Sector graphs and divided bar graphs
	

	· choosing appropriate scales on the vertical and horizontal axes when drawing graphs
	5A Line graphs
	

	· drawing and interpreting travel graphs, recognising concepts such as change of speed and change of direction
	5C Travel graphs

Understanding travel graphs
	

	· using line graphs for continuous data only
	5A Line graphs
	

	· reading and interpreting tables, charts and graphs
	5D Charts and tables
	

	· using a tally to organise data into a frequency distribution table (class intervals to be given for grouped data)
	5E Frequency distribution tables, frequency histograms and frequency polygons
	3A Measures of central tendency

3B Cumulative frequency

3C Displaying grouped data

	· drawing frequency histograms and polygons
	5E Frequency distribution tables, frequency histograms and frequency polygons
	

	· drawing and using dot plots
	5F Dot plots
	3A Measures of central tendency

	· drawing and using stem-and-leaf plots
	5G Drawing and using stem-and-leaf plots
	3A Measures of central tendency

	· using the terms ‘cluster’ and ‘outlier’ when describing data
	5F Dot plots
	


Data analysis and evaluation

DS4.2  Collects statistical data using either a census or a sample and analyses data using measures of location and range
	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· finding measures of location (mean, mode and median) for small sets of data
	10A Mean

10B Median

10C Mode and best measure of central tendency
	3A Measures of central tendency

	· using a scientific or graphics calculator to determine the mean of a set of scores
	10A Mean
	3A Measures of central tendency

	· using measures of location (mean, mode, median) and the range to analyse data that is displayed in a frequency distribution table, stem-and-leaf plot, or dot plot
	10A Mean

10B Median

10C Mode and best measure of central tendency
	3A Measures of central tendency

How many use the monorail?

	· making predictions from a sample that may apply to the whole population
	10D Making predictions
	3A Measures of central tendency

	· making predictions from a scatter diagram or graph
	10D Making predictions
	


Data representation and analysis

DS5.1.1  Groups data to aid analysis and constructs frequency and cumulative frequency tables and graphs

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· constructing a cumulative frequency table for ungrouped data
	10B Median
	3B Cumulative frequency

	· constructing a cumulative frequency histogram and polygon (ogive)
	
	3B Cumulative frequency

3E Using cumulative frequency to find the median

	· using a cumulative frequency polygon to find the median
	
	3E Using cumulative frequency to find the median

How many use the monorail?

	· grouping data into class intervals
	
	3C Displaying grouped data

3D Grouped data – mean and modal class

	· constructing a frequency table for grouped data
	
	3C Displaying grouped data

3D Grouped data – mean and modal class

	· constructing a histogram for grouped data
	
	3C Displaying grouped data

3D Grouped data – mean and modal class

	· finding the mean using the class centre 
	
	3D Grouped data – mean and modal class

	· finding the modal class
	
	3D Grouped data – mean and modal class


MEASUREMENT

Perimeter and area

MS4.1  Uses formulae and Pythagoras’ theorem in calculating perimeter and area of circles and figures composed of rectangles and triangles

	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	Length and perimeter

·  recognising that all measurements are approximate
	9A Metric units of length
	

	· describing the limits of accuracy of measuring instruments 
(± 0.5 unit of measurement)
	9A Metric units of length
	

	· interpreting the meaning of the prefixes ‘milli’, ‘centi’ and ‘kilo’
	9A Metric units of length
	7C Metric units of length

	· converting between metric units of length
	9A Metric units of length
	7C Metric units of length

	· finding the perimeter of simple composite figures
	9B Perimeter
	7D Perimeter

	Pythagoras’ theorem

· identifying the hypotenuse as the longest side in any right-angled triangle and also as the side opposite the right angle
	8B Right-angled triangles


	

	· establishing the relationship between the lengths of the sides of a right-angled triangle in practical ways, including the dissection of areas
	8B Right-angled triangles
	

	· using Pythagoras’ theorem to find the length of sides in right-angled triangles
	8C Finding the hypotenuse

8D Finding a shorter side
	

	· solving problems involving Pythagoras’ theorem, giving an exact answer as a surd (e.g. 
[image: image39.wmf]5

) and approximating the answer using an approximation of the square root
	8C Finding the hypotenuse

8D Finding a shorter side
	

	· writing answers to a specified or sensible level of accuracy, using the ‘approximately equals’ sign
	8C Finding the hypotenuse

8D Finding a shorter side
	

	· identifying a Pythagorean triad as a set of three numbers such that the sum of the squares of the first two equals the square of the third
	8E The converse of Pythagoras’ theorem

Pythagorean triads
	

	· using the converse of  Pythagoras’ theorem to establish whether a triangle has a right angle
	8E The converse of Pythagoras’ theorem

Pythagoras and the building industry
	

	Areas of squares, rectangles, triangles and parallelograms

· developing and using formulae for the area of a square and rectangle
	9C Area
	

	· developing (by forming a rectangle) and using the formula for the area of a triangle
	9C Area
	

	· finding the areas of simple composite figures that may be dissected into rectangles and triangles
	9E Area of composite shapes
	

	· converting between metric units of area 
1 cm2 = 100 mm2, 1 m2 = 1 000 000 mm2,
1 ha = 10 000 m2, 1 km2 = 1 000 000 m2 = 100 ha
	9C Area
	

	Circumferences and areas of circles

· developing, from the definition of 
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, formulae to calculate the circumference of circles in terms of the radius r or diameter d
C = 
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  or  C = 2
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	9B Perimeter
	

	· developing by dissection and using the formula to calculate the area of circles A = 
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	9C Area
	


Perimeter and area

MS5.1.1  Uses formulae to calculate the area of quadrilaterals and finds areas and perimeters of simple composite figures

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· developing and using formulae to find the area of quadrilaterals (kite, rhombus, trapezium)
	9D Area of a trapezium, rhombus and kite
	7E Area

	· calculating the area of simple composite figures consisting of two shapes including quadrants and semicircles
	9E Area of composite shapes
	7E Area



	· calculating the perimeter of simple composite figures consisting of two shapes including quadrants and semicircles
	
	7D Perimeter
7E Area

Tethered donkey


Surface area and volume
MS4.2  Calculates surface area of rectangular and triangular prisms and volume of right prisms and cylinders

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· identifying the surface area and edge lengths of rectangular and triangular prisms.
	
	7G Surface area of rectangular and triangular prisms

	· finding the surface area of rectangular and triangular prisms by practical means eg from a net.
	
	7G Surface area of rectangular and triangular prisms

	· calculating the surface area of rectangular and triangular prisms.
	
	7G Surface area of rectangular and triangular prisms

	Volume of prisms

· converting between units of volume

1 cm3 = 1000 mm3, 1L = 1000 mL = 1000 cm3, 

1 m3 = 1000 L = 1 kL
	
	7H Volume of prisms and cylinders

	· using the kilolitre as a unit in measuring large volumes
	
	7H Volume of prisms and cylinders

	· constructing and drawing various prisms from a given cross-sectional diagram
	
	7H Volume of prisms and cylinders

	· identifying and drawing the cross-section of a prism
	
	7H Volume of prisms and cylinders

	· developing the formula for volume of prisms by considering the number and volume of layers of identical shape

Volume=base area ( height
	
	7H Volume of prisms and cylinders

	· calculating the volume of a prism given its perpendicular height and the area of its cross-section
	
	7H Volume of prisms and cylinders

	· calculating the volume of prisms with cross-sections that are rectangular and triangular
	
	7H Volume of prisms and cylinders

	· calculating the volume of prisms with  cross-sections that are simple composite figures that may be dissected into rectangles and triangles
	
	7H Volume of prisms and cylinders

Maintaining an Olympic pool

	Volume of cylinders

· developing and using the formula to find the volume of cylinders (r is the length of the radius of the base and h is the perpendicular height) 
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	7H Volume of prisms and cylinders


Perimeter and area

MS5.2.1  Finds areas and perimeters of composite figures (Extension)

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	· calculating the area and perimeter of sectors
	
	7F Area and perimeter of a sector


Trigonometry

MS5.1.2  Applies trigonometry to solve problems (diagram given) including those involving angles of elevation and depression

	Knowledge and skills

Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	Trigonometric ratios of acute angles

· identifying the hypotenuse, adjacent and opposite sides with respect to a given angle in a right-angled triangle in any orientation
	
	10A Naming the sides of a right-angled triangle

	· labelling the side lengths of a right-angled triangle in relation to a given angle e.g. the side c is opposite angle C
	
	10A Naming the sides of a right-angled triangle

	· recognising that the ratio of matching sides in similar right-angled triangles is constant for equal angles 
	
	The cosine and tangent ratios

10A Naming the sides of a right-angled triangle

	· defining the sine, cosine and tangent ratios for angles in right-angled triangles
	
	10A Naming the sides of a right-angled triangle

10B Trigonometric ratios

	· using trigonometric notation e.g. sin A
	
	10B Trigonometric ratios

	· using a calculator to find approximations of the trigonometric ratios of a given angle measured in degrees
	
	10C Finding trigonometric ratios using a calculator

	· using a calculator to find an angle correct to the nearest degree, given one of the trigonometric ratios of the angle
	
	10E Finding the size of an angle

	Trigonometry of right-angled triangles

· selecting and using appropriate trigonometric ratios in right-angled triangles to find unknown sides, including the hypotenuse 
	
	10D Finding side lengths

10F Applications

	· selecting and using appropriate trigonometric ratios in right-angled triangles to find unknown angles correct to the nearest degree 
	
	10E Finding the size of an angle

10F Applications

	· identifying angles of elevation and depression
	
	10F Applications

	· solving problems involving angles of elevation and depression when given a diagram
	
	10F Applications

Using an inclinometer to measure inaccessible heights


SPACE AND GEOMETRY

Angles

SGS4.2  Identifies and names angles formed by the intersection of straight lines, including those related to transversals on sets of parallel lines, and makes use of the relationships between them

	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	Angles at a point

· labelling and naming points, lines and intervals using capital letters
	2H Parts of a circle
	7A Angle review

	· labelling the vertex and arms of an angle with capital letters
	2C Exterior angles of a triangle

Exterior angles of a triangle
	7A Angle review

	· labelling and naming angles using 
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A and 
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XYZ notation
	2B Angles in a triangle

2C Exterior angles of a triangle

Exterior angles of a triangle

2G Angles and parallel lines
	7A Angle review

	· using the common conventions to indicate right angles and equal angles on diagrams
	2A Triangles
	7A Angle review

	· identifying and naming adjacent angles (two angles with a common vertex and a common arm), vertically opposite angles, straight angles and angles of complete revolution, embedded in a diagram
	2I Angle review
	7A Angle review

	· using the words ‘complementary’ and ‘supplementary’ for angles adding to 90º and 180º respectively, and the terms ‘complement’ and ‘supplement’
	2I Angle review
	7A Angle review

	· establishing and using the equality of vertically opposite angles
	2I Angle review
	7A Angle review

	Angles associated with transversals

· identifying and naming a pair of parallel lines and a transversal
	2G Angles and parallel lines
	7B Angles and parallel lines

	· using common symbols for ‘is parallel to’ (||) and ‘is perpendicular to’ (
[image: image47.wmf]^

)
	2E Quadrilaterals

2G Angles and parallel lines
	

	· using the common conventions to indicate parallel lines on diagrams
	2G Angles and parallel lines
	7B Angles and parallel lines

	· identifying, naming and measuring the alternate angle pairs, the corresponding angle pairs and the co-interior angle pairs for two lines cut by a transversal
	2G Angles and parallel lines

Angle relationships with parallel lines

Geometry and the Sydney Harbour Bridge

2I Angle review
	7B Angles and parallel lines

	· recognising the equal and supplementary angles formed when a pair of parallel lines are cut by a transversal
	2G Angles and parallel lines

2I Angle review
	7B Angles and parallel lines

	· using angle properties to identify parallel lines
	2G Angles and parallel lines

2I Angle review
	7B Angles and parallel lines

	· using angle relationships to find unknown angles in diagrams
	2G Angles and parallel lines

2I Angle review
	7B Angles and parallel lines


Properties of geometrical figures

SGS4.3  Classifies, constructs and determines the properties of triangles and quadrilaterals

	Knowledge and skills
Students learn about
	MQ 9 NSW 5.1 pathway

Exercise / Investigation
	MQ 10 NSW 5.1 pathway

Exercise / Investigation

	Notation

· labelling and naming triangles (e.g. ABC) and quadrilaterals (e.g. ABCD) in text and on diagrams
	2B Angles in a triangle
	

	· using the common conventions to mark equal intervals on diagrams
	2A Triangles

2E Quadrilaterals
	7A Angle review

	Triangles

· recognising and classifying types of triangles on the basis of their properties (acute-angled triangles, right-angled triangles, obtuse-angled triangles, scalene triangles, isosceles triangles and equilateral triangles)
	2A Triangles

Geometry and the Sydney Harbour Bridge

	7A Angle review

	· constructing various types of triangles using geometrical instruments, given different information; e.g. the lengths of all sides, two sides and the included angle, and two angles and one side
	2A Triangles

2D Constructing triangles

8B Right-angled triangles
	

	· justifying informally by paper folding or cutting, and testing by measuring, that the interior angle sum of a triangle is 180º, and that any exterior angle equals the sum of the two interior opposite angles
	2B Angles in a triangle

2C Exterior angles of a triangle

Exterior angles of a triangle
	7A Angle review

	· using a parallel line construction, to prove that the interior angle sum of a triangle is 180º
	2I Angle review
	

	· proving, using a parallel line construction, that any exterior angle of a triangle is equal to the sum of the two interior opposite angles
	2I Angle review
	

	Quadrilaterals

· distinguishing between convex and non-convex quadrilaterals (the diagonals of a convex quadrilateral lie inside the figure)
	2F Angles in a quadrilateral
	

	· establishing that the angle sum of a quadrilateral is 360º
	2F Angles in a quadrilateral
	7A Angle review

	· constructing various types of quadrilaterals
	2E Quadrilaterals
	

	· investigating the properties of special quadrilaterals (trapeziums, kites, parallelograms, rectangles, squares and rhombuses) by using symmetry, paper folding, measurement and/or applying geometrical reasoning 
	2E Quadrilaterals

2F Angles in a quadrilateral
	

	· investigating the line symmetries and the order of rotational symmetry of the special quadrilaterals
	2E Quadrilaterals
	

	· classifying special quadrilaterals on the basis of their properties
	2E Quadrilaterals
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