Year 11  Mathematics Applications  2017                 Rossmoyne  SHS
THIS OUTLINE IS SUBJECT TO CHANGE!!!


Mathematics Applications

Unit 1:  Description

This unit has three topics: ‘Consumer arithmetic’, ‘Algebra and matrices’, and ‘Shape and measurement’.

‘Consumer arithmetic’ reviews the concepts of rate and percentage change in the context of earning and managing money and provides a fertile ground for the use of spread sheets.

‘Algebra and matrices’ continues the Year 7–10 curriculum study of algebra and introduces the topic of matrices. The emphasis of this topic is the symbolic representation and manipulation of information from real-life contexts using algebra and matrices. 

‘Shape and measurement’ builds on and extends the knowledge and skills students developed in the 
Year 7–10 curriculum with the concept of similarity and associated calculations involving simple geometric shapes. The emphasis in this topic is on applying these skills in a range of practical contexts, including those involving three-dimensional shapes.

Unit 2:  Description

This unit has three topics: ‘Univariate data analysis and the statistical investigation process’, ‘Applications of trigonometry’, and ‘Linear equations and their graphs’. 

‘Univariate data analysis and the statistical process’ develops students’ ability to organise and summarise univariate data in the context of conducting a statistical investigation. 

‘Applications of trigonometry’ extends students’ knowledge of trigonometry to solve practical problems involving non-right- angled triangles in both two and three dimensions, including problems involving the use of angles of elevation and depression and bearings in navigation.

 ‘Linear equations and their graphs’ uses linear equations and straight-line graphs, as well as linear-piece-wise and step graphs to model and analyse practical situations. 

Assessment
	Assessment Type
	
	Total

	Response
	Test 1   10%
Test 2   10%

Test 3   10%

Test 4   10%

	40%

	Investigation
	Investigation 1   7%

Investigation 2   7%
Investigation 3   6%

	20%

	Examination
	Semester One exam 20%

Semester two exam 20%

	40%


Term  1

	Week

Beg.
	Content
	Ref.
	Assess.

	1.
	Use of Formulae

	Ch. 1

P13-22
	

	Wed 1/02
	
	
	

	
	
	
	

	
	
	
	

	2.
	Percentages
Applications of rates and percentages

1.1.1 calculate weekly or monthly wage from an annual salary, wages from an hourly rate, including situations involving overtime and other allowances, and earnings based on commission or piecework 

1.1.2 calculate payments based on government allowances and pensions 

1.1.3 prepare a personal budget for a given income taking into account fixed and discretionary spending 

1.1.4 compare prices and values using the unit cost method
	Ch. 2

P23-37
	

	Mon 6/02
	
	
	

	
	
	
	

	
	
	
	

	3.
	
	
	

	Mon 13/02
	
	
	

	
	
	
	

	
	
	
	

	4.
	Simple Interest
use currency exchange rates to determine the cost in Australian dollars of purchasing a given amount of a foreign currency, or the value of a given amount of foreign currency, when converted to Australian dollars
	Ch. 3
P39-49
	Inv 1

	Mon 20/02
	
	
	

	
	
	
	

	
	
	
	

	5.
	
	
	

	Mon 27/02
	
	
	

	
	
	
	

	
	
	
	

	6.
	 Compound  Interest
Other Financial considerations
1.1.5 calculate the dividend paid on a portfolio of shares given the percentage dividend or dividend paid for each share, and compare share values by calculating a price-to-earnings ratio

	Ch. 4

P51-59
	

	Mon 6/03
	
	
	

	LABOUR DAY
	
	
	

	
	
	
	

	7.
	
	Ch5
P61-83
	Test 1 Mon 13 Mar

	Mon 13/03
	
	
	

	
	
	
	

	
	
	
	

	8.
	Matrices
1.2.4
use matrices for storing and displaying information that can be presented in rows and columns; for example, databases, links in social or road networks 
1.2.5
recognise different types of matrices (row, column, square, zero, identity) and determine their size 

1.2.6
perform matrix addition, subtraction, multiplication by a scalar, and matrix multiplication, including determining the power of a matrix using technology with matrix arithmetic capabilities when appropriate 

1.2.7
use matrices, including matrix products and powers of matrices, to model and solve problems; for example, costing or pricing problems, squaring a matrix to determine the number of ways pairs of people in a communication network can communicate with each other via a third person
	Ch. 6
P85-109
	

	Mon 20/03
	
	
	

	
	
	
	

	
	
	
	

	9.
	
	
	Inv 2

	Mon 27/03
	
	
	

	
	
	
	

	
	
	
	

	10.
	Pythagoras
1.3.1 
use Pythagoras’ theorem to solve practical problems in two dimensions and for simple applications in three dimensions


	Ch. 7
P111-121
	

	Mon 3/04
	
	
	

	
	
	
	

	
	
	
	


Term  2

	Week
Beg.
	Content
	Ref.
	Assess.

	1.
	 Perimeter and Area

1.3.2
solve practical problems requiring the calculation of perimeters and areas of circles, sectors of circles, triangles, rectangles, parallelograms and composites

Surface Area and Volume
1.3.3
calculate the volumes of standard three-dimensional objects, such as spheres, rectangular prisms, cylinders, cones, pyramids and composites in practical situations, for example, the volume of water contained in a swimming pool

	Ch. 8
P123-144
	

	Mon 24/04
	
	
	

	ANZAC DAY
	
	
	

	
	
	
	

	2.
	
	Ch. 9

P147-173

	

	Mon 1/05
	
	
	

	
	
	
	

	
	
	
	

	3.
	1.3.4
calculate the surface areas of standard three-dimensional objects, such as spheres, rectangular prisms, cylinders, cones, pyramids and composites in practical situations; for example, the surface area of a cylindrical food container
Similarity
1.3.5
review the conditions for similarity of two-dimensional figures, including similar triangles 

1.3.6
use the scale factor for two similar figures to solve linear scaling problems

1.3.7
obtain measurements from scale drawings, such as maps or building plans, to solve problems

1.3.8
obtain a scale factor and use it to solve scaling problems involving the calculation of the areas of similar figures and surface areas and volumes of similar solids


	
	Test 2 Mon

 8 May

	Mon 8/05
	
	
	

	
	
	
	

	
	
	
	

	4.
	
	Ch 10
P177-194
	

	Mon 15/05
	
	
	

	
	
	
	

	
	
	
	

	5.
	Revision
	
	

	Mon 22/05
	
	
	

	
	
	
	

	
	
	
	

	6.
	EXAM  1
	
	Exam 1

	Mon 29/05
	
	
	

	
	
	
	

	
	
	
	

	7.
	
	
	

	Mon 5/06
	
	
	

	W.A. DAY
	
	
	

	
	
	
	

	8.
	Univariate data

The statistical investigation process

2.1.1
review the statistical investigation process; identifying a problem and posing a statistical question, collecting or obtaining data, analysing the data, interpreting and communicating the results

Summarising data

2.1.1
review the statistical investigation process; identifying a problem and posing a statistical question, collecting or obtaining data, analysing the data, interpreting and communicating the results


	Ch.1
P13-27
	

	Mon 12/06
	
	
	

	
	
	
	

	
	
	
	

	9.
	
	
	Inv 3

	Mon 19/06
	
	
	

	
	
	
	

	
	
	
	

	10.
	
	Ch 2
P29-47
	

	Mon 26/06
	
	
	

	
	
	
	

	
	
	
	


Term  3

	Week

Beg.
	Content
	Ref.
	Assess.

	1.
	Measures of dispersion or spread

2.1.5
determine the mean and standard deviation of a data set using technology and use these statistics as measures of location and spread of a data distribution, being aware of their limitations

Box plots, histograms

2.1.10
construct and use parallel box plots (including the use of the ‘Q1 – 1.5 x IQR’ and ‘Q3 + 1.5 x IQR’ criteria for identifying possible outliers) to compare groups in terms of location (median), spread (IQR and range) and outliers, and interpret and communicate the differences observed in the context of the data

	Ch. 3
P49-64
	

	Mon 17/07
	
	
	

	
	
	
	

	
	
	
	

	2.
	
	
	

	Mon 24/07
	
	
	

	
	
	
	

	
	
	
	

	3.
	
	Ch 4
P67-78
	Test 3
Weds 2 Aug

	Mon 31/07
	
	
	

	
	The Statistical Investigation process
2.1.1
review the statistical investigation process; identifying a problem and posing a statistical question, collecting or obtaining data, analysing the data, interpreting and communicating the results

Solving equations

2.3.1
identify and solve linear equations (with the aid of technology where complicated manipulations are required) 

	
	

	
	
	
	

	4.
	
	Ch 5
P81-83
	

	Mon 7/08
	
	
	

	
	
	
	

	
	
	
	

	5.
	
	Ch 6
P85-96
	

	Mon 14/08
	
	
	

	
	
	
	

	
	
	
	

	6.
	Using equations

2.3.2
develop a linear formula from a word description and solve the resulting equation 
Linear relationships

2.3.3
construct straight-line graphs both with and without the aid of technology 

2.3.4
determine the slope and intercepts of a straight-line graph from both its equation and its plot 

2.3.5
construct and analyse a straight-line graph to model a given linear relationship; for example, modelling the cost of filling a fuel tank of a car against the number of litres of petrol required. 

2.3.6
interpret, in context, the slope and intercept of a straight-line graph used to model and analyse a practical situation 

Piecewise defined relationships

2.3.9
sketch piece-wise linear graphs and step graphs, using technology when appropriate 
2.3.10
interpret piece-wise linear and step graphs used to model practical situations; for example, the tax paid as income increases, the change in the level of water in a tank over time when water is drawn off at different intervals and for different periods of time, the charging scheme for sending parcels of different weights through the post
	Ch.7
P99-119
	

	Mon 21/08
	
	
	

	
	
	
	

	
	
	
	

	7.
	
	Ch 8
P121-148
	

	Mon 28/08
	
	
	

	
	
	
	

	
	
	
	

	8.
	
	Ch 9
P151-157
	

	Mon 4/09
	
	
	

	
	
	
	

	
	
	
	

	9.
	Trigonometry for right triangles

2.2.1
use trigonometric ratios to determine the length of an unknown side, or the size of an unknown angle in a right-angled triangle
Trigonometry for NON right triangles

2.2.3
solve problems involving non-right-angled triangles  

             using the sine rule (acute triangles only when 
             determining the size of an angle) and the cosine rule 
2.2.4
solve practical problems involving right-angled and non-right-angled triangles, including problems involving angles of elevation and depression and the use of bearings in navigation
2.2.2
determine the area of a triangle, given two sides and an included angle by using the rule
[image: image2.png]


, or given three sides by using Heron’s rule, and solve related practical problems 

	Ch. 10
P159-180
	Test 4
Weds 13 Sep

	Mon 11/09
	
	
	

	
	
	
	

	
	
	
	

	10.
	
	Ch 11
P183-203
	

	Mon 18/09
	
	
	

	
	
	
	

	
	
	
	


Term 4

	Week

Beg.
	Content
	Ref.
	Assess.

	1.
	Simultaneous linear equations

2.3.7
solve a pair of simultaneous linear equations graphically or algebraically, using technology when appropriate

2.3.8
solve practical problems that involve determining the point of intersection of two straight-line graphs; for example, determining the break-even point where cost and revenue are represented by linear equations 


	Ch 12
P207-219
	

	Mon 9/10
	
	
	

	
	
	
	

	
	
	
	

	2.
	Standard scores and the normal distribution
2.1.6
use the number of deviations from the mean (standard scores) to describe deviations from the mean in normally distributed data sets

2.1.7
calculate quantiles for normally distributed data with known mean and standard deviation in practical situations

2.1.8
use the 68%, 95%, 99.7% rule for data one, two and three standard deviations from the mean in practical situations

2.1.9
calculate probabilities for normal distributions with known mean ( and standard deviation ( in practical situations


	Ch 13
P223-237
	

	Mon 16/10
	
	
	

	
	
	
	

	
	
	
	

	3.
	EXAM  2
	
	Exam 2

	Mon 23/10
	
	
	

	
	
	
	

	
	
	
	

	4.
	
	
	

	Mon 30/10
	
	
	

	
	
	
	

	
	
	
	


Learning Outcomes
By the end of Unit 1, students:

· understand the concepts and techniques in consumer arithmetic , algebra and matrices, and shape and measurement 

· apply reasoning skills and solve practical problems in consumer arithmetic, algebra and matrices, and shape and measurement

· communicate their arguments and strategies when solving problems using appropriate mathematical language
· interpret mathematical information and ascertain the reasonableness of their solutions to problems

· choose and use technology appropriately and efficiently.

By the end of Unit 2, students:

· understand the concepts and techniques used in univariate data analysis and the statistical process, linear equations and their graphs, and applications of trigonometry
· apply reasoning skills and solve practical problems in univariate data analysis and the statistical process, linear equations and their graphs, and the applications of trigonometry
· implement the statistical investigation process in contexts requiring the analysis of univariate data
· communicate their arguments and strategies, when solving mathematical and statistical problems, using appropriate mathematical or statistical language
· interpret mathematical and statistical information, and ascertain the reasonableness of their solutions to problems and answers to statistical questions
· choose and use technology appropriately and efficiently.
Text reference:

SADLER A.J., Mathematics Applications Units 1 & 2; South Melbourne, Victoria: Centgage Learning Australia, 2016, 2nd Edition.
