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Mathematics Year9

Satisfactory

WORK SAMPLE PORTFOLIO

Annotated work sample portfolios are provided to support implementation of the Foundation — Year 10 Australian
Curriculum.

Each portfolio is an example of evidence of student learning in relation to the achievement standard. Three portfolios
are available for each achievement standard, illustrating satisfactory, above satisfactory and below satisfactory
student achievement. The set of portfolios assists teachers to make on-balance judgements about the quality of their
students’ achievement.

Each portfolio comprises a collection of students’ work drawn from a range of assessment tasks. There is no pre-
determined number of student work samples in a portfolio, nor are they sequenced in any particular order. Each work
sample in the portfolio may vary in terms of how much student time was involved in undertaking the task or the degree of
support provided by the teacher. The portfolios comprise authentic samples of student work and may contain errors such
as spelling mistakes and other inaccuracies. Opinions expressed in student work are those of the student.

The portfolios have been selected, annotated and reviewed by classroom teachers and other curriculum experts. The
portfolios will be reviewed over time.

ACARA acknowledges the contribution of Australian teachers in the development of these work sample portfolios.

THIS PORTFOLIO: YEAR 9 MATHEMATICS

This portfolio provides the following student work samples:

Sample 1 Measurement: Trigonometry

Sample 2 Measurement: Wheelchair access (Pythagoras’ Theorem)
Sample 3 Measurement: Tall and short (volume of a cylinder)
Sample 4 Geometry: Similar triangles

Sample 5 Probability: Probabilities

Sample 6 Number: Index laws

Sample 7 Algebra: Linear relationships

Sample 8 Measurement: Volume of a prism

Sample 9 Measurement: Surface area and volume

Sample 10 Statistics: Data displays

Sample 11 Measurement and geometry: Trigonometry and similarity in right-angled triangles
Sample 12 Statistics: Academy Awards

Sample 13 Geometry: Similarity

Sample 14 Measurement: Cylinder volume

COPYRIGHT

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, you may view, download, display, print,
reproduce (such as by making photocopies) and distribute these materials in unaltered form only for your personal, non-commercial educational purposes or for the non-commercial educational
purposes of your organisation, provided that you retain this copyright notice. For the avoidance of doubt, this means that you cannot edit, modify or adapt any of these materials and you cannot
sub-license any of these materials to others. Apart from any uses permitted under the Copyright Act 1968 (Cth), and those explicitly granted above, all other rights are reserved by ACARA. For
further information, refer to (http://www.australiancurriculum.edu.au/Home/copyright).
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Mathematics Year9

Satisfactory

This portfolio of student work shows the application of index laws to numbers (WS6) and expresses numbers in
scientific notation (WS6). The student finds the distance between two points on the Cartesian plane, the gradient
and midpoint of a line segment and sketches linear relationships (WS7). The student recognises the connection
between similarity and trigonometric ratios (WS11) and uses Pythagoras’ Theorem (WS2) and trigonometry to find
unknown sides in right-angled triangles (WS1, WS11, WS13). The student uses measurement, ratio and scale factor
to calculate unknown lengths in similar figures (WS4, WS11, WS13). The student calculates the areas of shapes and
the volumes and surface areas of right prisms and cylinders (WS3, WS8, WS9, WS14). The student interprets and
represents data in back-to-back stem-and-leaf plots and frequency histograms (WS10, WS12) and makes sense of
the position of the median to compare skewed and symmetric sets of data (WS12). The student calculates relative
frequencies to estimate probabilities, lists outcomes for two-step experiments and assigns probabilities for those
outcomes (WS5).

COPYRIGHT

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, you may view, download, display, print,
reproduce (such as by making photocopies) and distribute these materials in unaltered form only for your personal, non-commercial educational purposes or for the non-commercial educational
purposes of your organisation, provided that you retain this copyright notice. For the avoidance of doubt, this means that you cannot edit, modify or adapt any of these materials and you cannot
sub-license any of these materials to others. Apart from any uses permitted under the Copyright Act 1968 (Cth), and those explicitly granted above, all other rights are reserved by ACARA. For
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Mathematics Year9

Satisfactory

Measurement: Trigonometry

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on the trigonometric ratios. They were given a quiz to be completed as a class
test during a lesson.
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Measurement: Trigonometry

Annotations

1. Consider Tan 31° Explain as much as you can from this infermation. What can

this tell you about the triangle? 'Rk de C’V—F’&f‘l" "
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‘Nﬁ ie. tangent ratio.
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2. fwo of the side lengths of a right angled triangle are 9.and 15. What could the

reference angle be? Explain your thinking.
g o 2alE s' % Draws and labels the sides of two

o s 36.q possible right-angled triangles,
L;\;\X ot ?’5\: ! recognising that the hypotenuse must be
o i~
, =36 ¢

the longer of the two sides when using

A . . .
the sine and cosine ratios.
6 ) Demonstrates understanding of the use
% S of the sine and cosine ratios.

A
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Copyright
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information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Measurement: Trigonometry

Quiz 2 — Sides

i. Fincf the value of k.

f_‘» 13 ke
el

Excos 4=k

k=&613m

a) Explain the mistake the student has made in each question.
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b) Show the correct calculations and answers.
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1. The following answers were given by a student on a trigonometry test.

ii. Find the value of x.

X
1B xsein 55t = x

x=10.65 km

ok w“—ﬁp Cos 40wl lﬂé—é‘

-

Copyright

Annotations

Identifies the mistakes and provides
correct alternatives.

Uses trigonometry to find unknown sides
of right-angled triangles solving both for
the hypotenuse and another side.

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Measurement: Trigonometry

Annotations

pplications of Trigonometry

1. Sarah is standing 100m due south of atower. Dougal is standing 140m due
west of the same tower. Using both compass bearings and true bearings, find

the bearing of: 4 v
a. Dougal from Sarah ¥ d“";é;},'fﬁ’.‘ﬁ-m——%i"f‘f--E b. Sarah from Dougal
100 e _ —
h’-\ %": 1“0 um.rf = - jthwa —'369
2y, 25 e ot .?r o
31'@"(\%) 3 5 Mﬁbw aﬁﬂ"m"\\ £l b 2
L A S
0= | e
Sob T R e Calculates an appropriate angle and uses
.2 &9 this to determine the required bearings.
N su’W

2. From her vantage point on a cliff, Maria sights two swimmers-in a direct line-in
front of her at angles of depression-of 38.6° and 53.9°. If Maria.is 50m above
the water level, find the distance between the two swimmers.

Calculates each distance and then uses
x=1"% 2z G CFE them to answer the question.

Copyright
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Measurement: Wheelchair access (Pythagoras’ Theorem)

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on Pythagoras’ Theorem. They were given a worksheet with questions relating
to Australian Standards Council regulations for slopes of ramps into buildings. Students completed the task as a
class test during a lesson.
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Measurement: Wheelchair access (Pythagoras’ Theorem)

23. Wheelchair Ramps, Slopes and Accessibility

The Australian Standards Council has regulations for slopes of ramps into buildings, in order
for wheelchairs to be accessible to the buildings. Such ramps must have no greater slope
than 1 in 14.

By the term “1in 147, we mean that for every 14 metres travelled horizontally (not actually on
the ramp), werise 1 metre. (The diagram below s not to scale.)

Use this information to answer the following question:

1. Ifa person effectively rises 1 metre vertically in moving along a 1 in 14 ramp, what is
the length of the ramp? Please explain your working.

o 12y toct Ol The lenﬁ'}h of {re famp e

] ey = 14,0 m £ Roucd o o o 4o deciral gloceS )

™ [ =c*
n=c¢
otz C

2. You have been asked to work out the size and cost of'a ramp for accessibility to a
portable classroom at a school. The ramp must rise by a total of 0.5 m.

a) What would be the minimum length of such a ramp?

e ) (L T The. nitnl mum bﬂﬁ\ otsuch o
mros =t Forp Ts approdnotely 7 ol
fag =t
Jas ¢
b) If the ramp is 1.5 m%viég'glrfd non-slip materials used in making the ramp cost $25

per square metre, what will be the cost of the non-slip surface of the ramp? Once again,
please show your working.

LS % ok =20 OSet

Lo Go%t of e ron-alt 4
2o¢\ 05 4526 S ot of ip Sudoce for e

fapp 7545265 .

Copyright

Annotations

Considers decimal places appropriate to

measurements given.

Recognises that Pythagoras’ Theorem
applies and uses it to determine the

required length.

Solves equation for unknown length.

Uses a correct approach to calculate the
cost but uses an incorrect length in the

area calculation.

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Measurement: Tall and short (volume of a cylinder)

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on surface area and volume. They were given a worksheet pertinent to this
topic and asked to complete it without assistance during a lesson.
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Measurement: Tall and short (volume of a cylinder)

“Tall and Thin” or“Short and Fat”

By taking appropriate measurements and carrying out calculations, answer the following

question:

Which would hold the most:

*  acylinder made from an A4 sheet of paper,

rolled so that it is “tall and thin”;

OR

= acylinder made from an A4 sheet of paper,

rolled so that it is “short and fat”.

cﬁw}\m 1

@ Cgmi

Please calculate the capacity in each case, show all your working, and then answer the

question: “which would hold the most?”

Al papen = 20.5x 2.\ (oot am)
Aven oQ arcle | Aren Crele2
# (wcoum @ranc =2\ C=za.5
2 i B = 29.5 % 2
FREleZam %S4 tagm7.
E5. 34805 . . 5 x
- %= v
A; ?‘—riz.gﬁ 4. 70T %
e 04550, . . 269.2552 . .
NEY'N Nz Al _
= 2509229 .85 = 64.76 ¥ 2\
1035 9650 . :[45‘4_'2_0(8/.\‘
B A b (g | WA B ML AC o3 (24!
1025 e 1454 ;m®
=035kl = 14 .SG k-
%W | = 1035kl (200)
Cylurslar Z = L Stk L (249)
% Oj_(&o(wz would hold the most
Copyright

Annotations

Records measurements of A4 sheet.

Calculates the radii of the cylinders given
their circumferences.

Calculates the volume of each cylinder
correct to two decimal places.

Attempts to convert from units of volume
to units of capacity.

Compares capacities to determine which
is the greater.

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Geometry: Similar triangles

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had been investigating the concepts included in the study of similar triangles. They were given the task of
measuring the angle of elevation of some common objects around the school, and worked in pairs to complete a
short worksheet using the measurements to make a series of measurements and calculations.
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Geometry: Similar triangles

Annotations

Task: Work in pairs
1. Use the clinometers to measure the angles of elevation of 4 objects around the schoal. Eg
basketball stand, flagpole, street light, building, tree, football goal posts. Record the angles.
Each person is to choose 4 objects that are different from their partner's objects.

2. Measure the distance from where you were standing to the base of the object whose angle of
elevation you measured. - Record the distances.

3. Measure your own height from floor to eye level. Record the height.

4. In the classroom, draw four right-angled triangles, each with a base length of 5 cm and an angle
that corresponds to each of the angles of elevation that you measured outside.

5. Calculate the height of each object using the similar triangles

Object Angle of Distance to
elevation object

B Trer | 3¢ §n
’?iﬂ (':E'E’ LL7 g -2,’ i~

Records angles of elevation, own height
and distances as measured.

. Fi e - o 7)o
He. i || ¥ Your height to eye level
(=]
s
& %3 9q,.. _16Oern

What to hand in:
1. This sheet with your measurements included.
2. Introduction - a paragraph to explain what you are doing or finding out in this D.I. and how
you went about the task.
3. Mathematical procedures - all diagrams and calculations.
4. Analysis - answer the questions below in well-written sentences.
+  Why did you have to measure your height?
¢ List 3 ways in real life that this similar triangle procedure would be useful.
5. Conclusion - a paragraph to explain what you found out, where you could have made
mistakes and how these mistakes could have been avoided.

o,
13

Communication - is your work easily understood, do your sentences make sense and have no
spelling or grammar mistakes?

% Presentation - is your work neat and tidy? Are your diagrams large enough with names and
labels? Are all your calculations clearly set out including formula used and working out
done?

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Geometry: Similar triangles
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Copyright

Annotations

Uses similar triangles to calculate
unknown sides.

Observes height correctly in final
calculation.

Uses centimetres correctly in diagrams
and metres consistently in final height
calculations.

Attempts to explain why the height of the
eye level of the person must be taken into
account.

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).

2014 Edition

- AUSTRALIAN CURRICULUM,
C C c ASSESSMENT AND
REPORTING AUTHORITY

Page 13 of 40


www.acara.edu.au/default.as
http://www.australiancurriculum.edu.au/Home/copyright
http://www.australiancurriculum.edu.au/

Australian
@ ‘ CURRICULUM Work sample 5

Mathematics Year9

Satisfactory

Probability: Probabilities

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had been collecting data from experiments and using their data to investigate probabilities. Students were
given the objects to complete this task in a 15-minute time period.
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Probability: Probabilities

Probabilibies

You have a bag of 10 balls containing 4 red bali

Annotations

and 6 green balls. You also have a coin which you List below all the possible results from

can toss to get a head or a tail, You are going to choosing a ball and tossing o coin

pick a ball from your bag and then toss a coin 20 Fhoosing 9

times. ¢ — /[—[),,:/( S

Record your results in the table below, C\ B W 0@(0[5 Lists possible outcomes of the
Colour of ball | Toss of the coin ]'Z_ . ,rﬂ/\/{ < experiment.
RorG HorT d

1 [ H . H e

2 [ ¢ H G )

3 A H !

4 2 T -

5 | G kl

;3 605 )"; , L J Completes given table based on their

8 G T - experiment.

9 [ H !

10 N -t :

TS o coy. of dalls ove geeen

12 @ % ! \ {

3 @ T G0y of Aall s one vael

14 2N -t

15 N T - J

16 o i ' /T $9/.

17 Q_ v !

18 [t v

] H o

0] 4 T PR e Al

N
1. How many times would you expect to choos&@and toss a tail?
2. How many times would you expect to choose a'fed bal) and toss a head?... Calculates expected frequencies

3. Did your results differ from what you would expect?.... 7

Displays insight into the relationship

Can you explain why there might be a

d|ffe,;e}c73;\w0 . {J@)ﬁQ@’;\;&Zf‘ia;fﬁme%ﬁ/ i p{ﬁ between relative frequencies obtained

A (. \ { 2 . 2 £ . .

Thekh QM(@ Do oAb Lp? p it Ol RS MOA? from an experiment and theoretical
-(l e bt el candl.. he.. pet. probability.

2. Coltiudadedl o r_pdo\hoﬂf

LA, '"! Hatag.. Ao il
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Mathematics Year9

Satisfactory

Number: Index laws

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had been revising index laws and applying them to numbers. They had investigated the use of scientific
notation in various contexts. Students were asked to complete this quick quiz in a 15-minute time period.
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Mathematics Year9

Satisfactory

Number: Index laws

Annotations

ndex laios and Nmbers

1. Answer the following questions

Question Answer Question Answer
1. 2%x2%= |- 2. 2%:2%= EN
2= gk 2
3. 4xa'= z\ﬁ 777t 72\
5 6xGs 2 6 ghg- 2] Uses index laws to correctly evaluate
© =8 most numerical expressions, leaving
7. (2= © 8. 10°= answers in index form.
2 \
9. 23%= | 10. 2%:2°= 2
x N - L o= \ s
11. 253= %b 12. 162x162= | VO T

2. Express the following numbers in scientific notation:

Question Answer Question Answer
L1008 Agel glg™ % S0 5.0l «10%
3. 210000 21 <A Oa( 4. 7567 4Ol KiO%
5. 0.0025 -2 | 6. 0.00000012 . ~
' 4.2 %10
(el 10 kil < Correctly identifies the positive and
7354 12008 4ﬂé" B ON000000HE PR A0 negative powers of 10 in most cases with
some errors in counting the number of
9. 10001000 |4 . ¢, Ol{\ (f 10. 0.001000356 ﬂ-ooogb%@ decimal places. 9
3. Why is it necessary to write numbers in scientific notation? Can you give examplgs?
Y Ve e @4 o writboan voamnecs cult vn ?u\\\"_ Gives an explanation and a simple
B\ En 5220 inatead.. @@ ....... CISelolelaler I Lol N— example of how to write a number in

scientific notation.
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Mathematics Year9

Satisfactory

Algebra: Linear relationships

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on linear relationships. They had investigated the gradient and midpoint of the
interval joining two points and the distance between those two points on the Cartesian plane. Students were given a
series of questions on the topic and completed the task as a test in class.
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Mathematics Year9

Satisfactory

Algebra: Linear relationships

Annotations
Number and Algebra
e Answer all questions neatly in the spaces provided.
e Show all working where appropriate.
e If necessary, round all answers to 2 decimal places unless stated otherwise.
e Calculator allowed.
Question 1
Plot the line represented by the points in the following table on the axes provided
below. \ \ \ .
x 0 1 2 3 4
y -7 -4 -1 2 5
| S S A
T
- JF Boe =y
'
/
. /
/
/ x L . .
_io ; / 3 Constructs line in correct position using
/L the ordered pairs provided.
1/
/
g
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Mathematics Year9

Satisfactory

Algebra: Linear relationships

Annotations

Question 2

(a)  The tables below represent linear relationships. How can you tell?

.

e AN~ o~ A (i)
x {3\ (ﬂ 2 | 3| 4 x| 1] 2]3|4]s
y [\aJ]\a) | 14 | 10 | 24 ylw|7]4]1]-=2
— S A
& < s < =i ] -3
Identifies the ‘common difference’ for
Recovse omce  You  €ing  owe  whe Cotmures, 1€ woo each table of values.
o G other  mewmbees | WIS it the  Same
formota .,
e.q -
(o,a)Cvay... ... %
(b)  Determine the rule between x and y for the tables in (a).
@ 4 () = -se s Determines the rule for each table of
TSX +n
values.
Question 3

On the axes below, plot the following lines, labelling each one.
A: a line that has a gradient of 3 and a y-intercept at (9, 5).
I Byt

B: the line y = %x —6.

C: the line x = 6. 0)Yy=3x+c
y = o+C . . . .
i_ _3 ;: e Plots linear relationships using correct
i - . intercepts but not always the correct
39 N Y=xrs gradient.
5 b))+ St
# P
i ) x=yg
X
-10. 5 1
Dy
5 b)_1—
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Mathematics Year9

Satisfactory

Algebra: Linear relationships

Annotations
Question 4
Determine the equations of the following lines. Show all working.
L & ;
()  The line with a gradient of > with a y-intercept of 6.
13 T X X C
9=L x 1
—
(b)  The line that has a gradient of 4 and passes through the point (%(, 3).
J
YW mxr o ’
Your v+,
Determines the equations of lines from a
ERR %), = HAsg variety of given information.
—
Y= e,
3% -§

, s
(c)  The line that passes through the points (2, 5) and (-3, -10).
SN

Y 7
e,
Koy,
—1v =5
=i
=% =% S5 T o= 8
radsent =3
(”LIT\
% 3 Lysmrge sz
5 z3%2+¢
= LX< La-:_?,l—\
—
Y;Q-‘\ =4
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Mathematics Year9

Satisfactory

Algebra: Linear relationships

Annotations

Question 5

Tahleah babysits to carn money. For all her clients she charges an
hourly fee and also an additional one off fee for each babysitting job.

(a)  If for a 2 hour babysitting job she charges $16 and for a 5 hour
babysitting job she charges $34, determine the rule that she uses
to calculate the amount she charges, $C, for each babysitting job
of h hours.

L hour = 816

S hour = G2

3 [
i |2z ] 2% | B Recognises that there is a one-off
N payment of $4 for each babysitting job.
&

Recognises that the relationship is linear
L= bhry and determines a rule using the given
— . .
information.

(b)  Use your rule from (a) to calculate how much Tahleah would charge for a three
and a half hour babysitting job.

- 30Ominnres = §AJ <2 =5 -
(. Bhoves = bx 3 sy = §22
- 922 xr5¢ -
2.\ hour: bxiduEo < =3 L
" Attempts to reason a conclusion instead
- houe 4 5 - Ssced . o ar . .
b hou 5 as g0 manen answee = §27 of simply substituting into the equation.
(c) With reference to your rule, state the amount the Tahleah charges per
hour. If you graphed the line, what feature would this value represent?
Rec Voo’ = §10 -
With reference to your rule, state the amount the Tahleah charges as the
additional fee per job. If you graphed the line, what feature would this
value represent?
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Mathematics Year9

Satisfactory

Algebra: Linear relationships

Annotations

Question 6

Determine the co-ordinates of the midpoint between the points (@).

Mid poing = 18 XE Yot ya
N ———
(X,t)) * 3 5.

Uses the midpoint formula to determine
< 3xs Cmry N the coordinates of the midpoint of an
2 5 ) interval on the Cartesian plane.
2

-
- g _ -K—v-><.fi :) = (H,’L7
AN St A

Question 7

Determine the distance between the points (3, 9) and (I , 4), giving your answer to 2
3 X3

decimal places. I3

D\S-\-ﬁncc = (MY—L‘JC~>L - {32—3\)1

Y S

- JCes= (a~u)®

Uses the distance formula to determine

=1 3 Y. g™ the distance between two points on
the Cartesian plane but does not leave
= \f 9+ 25, answer in requested format.
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Mathematics Year9

Satisfactory

Algebra: Linear relationships

Annotations
Question 8

During a sailing competition all of the boats' positions are taken relative
to a buoy (ie. the buoy has co- ordmates (0, 0)). A few mi s into the
competition, a boat at (37) Ia “a distress flare. \. e boat;
_positioned at (- 4 , sees the flare and sets out 1mmed1ately to assist
them. [All units ar€ in kilometres.]

(@)  How far must the rescue boat travel to reach the distressed boat?
Ashessed ookt — C'f;,“!)>_ (s N0y '—} ?

vescue boatr - (-4 ,7S)
AR

‘-

Draws a diagram but misinterprets the
coordinates of the points as intercepts of
lines.

Drstan ce ‘\L()Cz —X-7z (. ‘37_-13.7>

= 2. 2W\em )
e o GlEEER

Recognises that the distance formula is
required but substitutes negative values
incorrectly.

Exactly halfway to the distressed boat the rescue boat passed a second boat that needed
assistance. They instructed this boat to drop anchor and said they would return to
them once they had seen to the first distress signal. Determine the co-ordinates of the
second tronbled hoat.
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Mathematics Year9

Satisfactory

Measurement: Volume of a prism

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on volume and surface area. The activity involved a real-world problem in
which they were given the volume of a cuboid and asked to determine appropriate dimensions given a particular
relationship between them. Students were given 10 minutes to complete the task in class.
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Mathematics Year9

Satisfactory

Measurement: Volume of a prism

Annotations

A juice manufacturing company wishes to change the packaging of their 1 litre fruit juice products. Research has
shown the most appealing dimensions of a cuboid are in the ratio of 1:1:3.

Is it possible to have a cuboid with a ratio of sides of 1:1:3 which contains exactly 1 litre of liquid? Explain.

4 is not possible Ho have a cubbid with a CQPQC'.‘U of

exactly | litre at the ratie of 113,
Correctly converts litres to cubic
I It = | 000wmd centimetres.
..° I X1 %3 = Bem?
2 %x2 %6 = 2Wem?
vz x 9 * Blem?

Lx4 » 12 2192w’

LS %[5 =3T75em?
6X6x 132 64t cm?®
Tx7Tx2 =029 cm?
g x ExQH=i536cm3
g x dx27= 2187cm?
o x 1O x 30 2 3000cm

(

Demonstrates an understanding of the
problem posed, but only considers whole

& number dimensions for the cuboid.

% itis imPoﬁsi\ok {o have a cuboid wHh a ca‘oac"ﬁj of

Cxacﬂ:ﬁ I (itre at+ +he (otio of 11113 because 6Ex6x |2
equalls 64Bem® and 7x7x2l equalls 1029em? , therefore Provides an answer to the problem and
F must be belween 6x6x1® and Tx7x2l which explains reasoning using the working

wouled Not e ot the to ls)ald . shown.
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Mathematics Year9

Satisfactory

Measurement: Surface area and volume

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on volume and surface area. This activity involved determining the dimensions
of a cylinder with a capacity of one litre and then using the dimensions to calculate the surface of the cylinder.
Students were given 10 minutes to complete the task in class.
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Satisfactory

Measurement: Surface area and volume

Task 4 Surface Area and Volume

calculate the surface area of your cylinder.

2. Alabelled 3D drawing/sketch of the cylinder

I let ‘" be eal/ucﬂ o Sem
| Wter =1 OO em?

e A
joco= Xx hx5*
|00 = JCx hx 25

\299—: t’\)(')—S
o, &8

214317 Ihx 25

HEE. b
2.9

1. 73245

,‘. h x ll-73cm

3. TSA= (1x9A)*SA,

SA; = Wek

= 3(.7(52

2 JEXAD
SA, = 7% 5lhem?

SAy = circumference x heignf

"’b [ 2_1("
o % xS
=342
A2 =31.42x12.73
= 3a9. 9766 cm*

Determine the dimensions (height and radius) of a cylinder that would have a capacity of one litre. Use these dimensions to
1. Relevant calculations showing how you have determined the dimensions of the cylinder

3. Relevant calculations for determining the surface area of the cylinder

L

SA,

12.73em
SA,

M

TSA=(2xT7%5u)+399.976¢
= 157-084399.97¢6
= 557. 0566

~9%7 |l em?®*

Copyright

Annotations

Correctly converts litres to cubic
centimetres.

Sets up an appropriate equation that can
be solved to find the height of the cylinder
but works with approximate values
instead of exact values.

Draws a cylinder and labels it with the
dimensions obtained in the previous part
of the task.

Finds the area of one circular surface of
the cylinder.

Finds the area of the curved surface
of the cylinder using the dimensions
obtained in the previous part of the task.

Calculates the total surface area of the
cylinder.
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Mathematics Year9

Satisfactory

Statistics: Data displays

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on displaying data over a two-week period. In this activity students were
asked to represent the given data in a back-to-back stem-and-leaf plot and frequency histograms. The activity was
given as a class test to be completed in a lesson.
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Statistics: Data displays

(i)

1 The data sets below show the marks scored by two classes in a class test (out of 30).

Class A 25 <21 29 22 25 23 17 21 19 22 28 15 20
27 23 20 21 14 27
Class B 22 19- 18 260 15 18 20‘ 25 18 19 24 23 272
11 18 14 9 20 15 21 13
7
Draw an ordered back-to-backst(‘em-and-leafplottoshowthe;woft’:isses’F€ e . s
The blank space is for working.. "% - 3 2 3 A
I/ff\ fe o /___>§ S . N ‘ \ Z/
At 15 17,19 20 2 A T B * 24 ,
g e 6 v N R (v A
T 37 2 7y % SO
/._-:. ﬂ\ B
vy [ i 13 A AT 23
(i1 tals T5iB Ciriaisisin
i 1910
2141 %4itisi5i4 LlaisiTin
; I, :
7i6i5iA i3 pigiolilria
P ASSKIRIRI RN

(i) Drawa histograB for ea%h class, using the groups 11-15, 16-20, etc. Be cgreful to l[e:lsunz they both fit.
' a5 5 - Loss 1B rese

vLsults R
T ; .
9 |e-ei : 4
i i p
v 2 0]
1 i i
: P :
EL Pl :
b 4ad &
Ps - ]
v ; :
T e e 4 i
3 e
N e
2 2
! r
T t ;
s 16-2¢ TS 24-10 fts 152 20-2
Copyright

Annotations

Splits the data into class intervals but
does not assign the data to the class
intervals consistently.

Constructs an ordered back-to-back
stem-and-leaf plot showing all data
values from smallest to largest on each
side of the stem.

Constructs frequency histograms to
represent the data but with a few errors,
including an incorrect frequency value.

Labels values on the axes and names the
vertical axis but does not name what the
horizontal axis represents.
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Mathematics Year9

Satisfactory

Measurement and geometry: Trigonometry and
similarity in right-angled triangles

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on trigonometry, including links to the topic of similarity that was studied
earlier. In this activity, students were asked to apply their knowledge of similarity and trigonometry and apply the links
between the two. The activity was given as a class test in 20 minutes.
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Year'9

Satisfactory

Measurement and geometry: Trigonometry and

similarity in right-angled triangles

1 Consider the following triangles.

¢
A B 10
6 4
30° 1057 30° 105° 38°

. 32°

(i)  Aretriangles A and B similar? Explain.

s Hue /ng 57%1,(/ He same ovin o/%v e /w:m9094
f’(ﬁ{vag@( . 5122

(i)  Are triangles C and D similar? Explain.

X Hue wmyle s shU W sane e 5?44, the ptk brizagle Ligs
{/l/p./?{pt
(iii)  Are triangles D and E similar? Explain.

Wo 1t ¢econol, entomged mtngle hag Incrtased ik gols logttes and
the wgle has mm%d as well.

2 The two triangles shown are similar.

29° 29°
a x

i a x
Give two reasons why - = e

1 bloge %e{ﬂ wo HU s Margles bt Hu smadlec one has just
beon  rpplyced v iz
2 Mo omgle (299 is 4he e for o B0l S

pgle meoning thak b x T vy e same Logdl
) 0y Ay gt

weld ag e oty 407

Copyright

Annotations

Understands the concept of similarity and
is able to explain why triangles are or are
not similar.

Demonstrates some understanding of
why these triangles are not similar.

Uses similarity to explain why the ratios
of corresponding sides are equal but is

not able to give a second reason using

trigonometry.
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Year'9

Satisfactory

Measurement and geometry: Trigonometry and

similarity in right-angled triangles

3 Terry wanted to find the height of his school’s flagpole.

Having walked 40m from its base (on level ground), he measured the angle from the ground to the top of the
flagpole to be 17°.

(i)  Draw a neat diagram to show this information.
/ﬂagf"/*)

e (not drawn 4
e Ceorle))

e

-@m vacl)

(i) Terry doesn’t yet know about trigonometry, so he drew a scale diagram like so:

e

Using a ruler, show the working Terry used to find the height of the flagpole.
= L )
Q= Ui, tp

y — = 3
Fgpole Npght = Sem 3 ’

night of e {ugpele dgs = O
(iii) Now do your own working using trigonometry and your own diagram to find the height of the flagpole.
o e 10 ;i_) SOHCAHTOA

! =2 4m

(iv) Why do the two approaches above give similar answers? )
5 17 A

Boavse e oigh phe L\M‘)po\e wes  leker minad ‘9»] o sle - dvaw'™)
W st memos and - Aigoromehe llowed Me o ddlermoe i herq nt o}

g fMpN (e Snd  meknod,

4 Explain why sin 75° always has the same value, no matter the size of the triangle.

Yo

Copyright

Annotations

Represents mathematical information
given in words in diagrammatic form.

Chooses and understands an appropriate
method to solve the problem but uses an
inaccurate measurement.

Sets up an equation using the correct
trigonometric ratio but is unable to solve
the equation.

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).

- AUSTRALIAN CURRICULUM,
acara s
REPORTING AUTHORITY

Page 33 of 40


www.acara.edu.au/default.as
http://www.australiancurriculum.edu.au/Home/copyright
http://www.australiancurriculum.edu.au/

Australian
@ | CURRICULUM Work sample 12

Mathematics Year9

Satisfactory

Statistics: Academy Awards

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on statistical displays and analysis. They were given some statistics relating
to the age and gender of Academy Award winners and asked to respond to a set of questions under test conditions
during a lesson.
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Statistics: Academy Awards

Annotations
1. Academy Awards, Age and Gender

Each year, we hear ofthe winners of the Academy Awards (the “Oscars™) in the United States.
The back-to-back stem and leaf plot below shows the ages of the Best Actors (male and female)
for each year up to 1997.

Actors (male) Actors (female)
2 | 1244444
: 56666667778889999
‘ 443322110 | 3 000011233334444444
9988888887775555 : 5556778889
443333222111110000 | 4 | 01111122
999888776655 g 5589
432211 5 0
6665 :

2100 | 6 | 0112

3 | 2 means 32 years
1. Use these data to find the median age of male winners and median age of female winners. ) .
Please write these below: Finds the median age of each group from
medha Miales Al median fermalesszd the stem-and-leaf plot.

2. Write approximately 100 words about some things you’ve noticed from the data, and
some possible reasons for what you’ve observed. (Please use the terms “median”,

g and i s e n Dot Interprets the distribution of scores in the
Tngs that | hove noticed from the doda (s Pl\(bﬂkj plot.

fhew 1S trove femoles . between 20-40 where 05

Hhe males have o belueen Hhe age> of 30-S0.

The mechan shows 4his. The distimict out e of *r‘mm
{ 0

Qgﬁb - N -y Omb) ?QE 673 é?\\; ?C\g Q%: %OOPQ%HC%GWM Considers outliers in the data and range

O(»\X)Vd\ a \‘r\\S ¢ aie (3 %Q but does not use either of these statistical

Throuhoat thﬁ SUW%{L' fq{\g\(\@ fom 2V @0 9\\/“/\9 the features in the comparison of both sets
NGE 0639 . of data.
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Mathematics Year9

Satisfactory

Geometry: Similarity

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a unit of work on similarity. This task consisted of a set of formal questions for written
response and was completed as a test in class.
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Mathematics Year9

Satisfactory

Geometry: Similarity

Annotations

Question 1

a) A triangle with an area of 40cm? is dilated by a scale factor of 1.25.
What will be the area of the image?

dox V2T L (He

Accounts for the two dimensions when
solving problems involving the dilation of
an area by a scale factor.

b) After a dilation by a scale factor of 2.5, a rectangle has an area of
100cm?2. What was the area of the original rectangle?

Voo 3 267 = e

Question 2

Complete the similarity statements for the triangles below, putting letters in
the correct order and stating the reason (AAA,RHS,SAS or SSS) for similarity.

B 18m b)

a) D R Q
7 F
8m
AL c 24m
6m
E M > P L .

Identifies tests used to determine
similarity but does not always write
vertices in corresponding order when

AABC~JE D ($AS) AMPN~AG 20 (AAA) describing triangles.
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Year'9

Satisfactory

Geometry: Similarity

Question 3

In each diagram bclow, the two triangles are similar. Determine the value of x
in each diagram.

Xxcm
a) b)
Sem
10cm 18cm
4em
4cm
xcm fa\e Q&U\-uv =
Senle Cockoy §_' —; - (g
= 2 )
Z AL /-8 —'/o‘{i
,,,,,,,,,,,,,,, . lo- 8+ e
( & = Bewn | __'__\Q
S (158
Question 4

To measure the width of a raging river, sisters Lindy and Diana Jones both
position themselves on one side of the river, opposite a marker tree, M.
Lindy is on the river bank at L, and Diana is 15m back from the bank at D.
Both girls walk parallel to the riverbank until they reach sighter bushes (S
and Bjthat both line up with the marker tree. The distances they walk are

shown in the diagram below. M
T TSN
a) State why triangles
MLS and MDB arc similar.
AKA
\/—A—, N

L 25m [
'b)  Determine the width of the river. \S

v D B

Copyright

Annotations

Uses scale factor to determine unknown
lengths in similar figures but with some
errors.

Identifies the correct similarity test to
determine that the triangles are similar.

Calculates the length of an unknown side
but does not find the length of the side
required to answer the question.
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Mathematics Year9

Satisfactory

Measurement: Cylinder volume

Year 9 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students solve problems involving simple interest. They interpret ratio and scale factors
in similar figures. Students explain similarity of triangles. They recognise the connections between similarity
and the trigonometric ratios. Students compare techniques for collecting data in primary and secondary
sources. They make sense of the position of the mean and median in skewed, symmetric and bi-modal
displays to describe and interpret data.

Students apply the index laws to numbers and express numbers in scientific notation. They expand binomial
expressions. They find the distance between two points on the Cartesian plane and the gradient and midpoint
of a line segment. They sketch linear and non-linear relations. Students calculate areas of shapes and the
volume and surface area of right prisms and cylinders. They use Pythagoras’ Theorem and trigonometry to
find unknown sides of right-angled triangles. Students calculate relative frequencies to estimate probabilities,
list outcomes for two-step experiments and assign probabilities for those outcomes. They construct
histograms and back-to-back stem-and-leaf plots.

Summary of task

Students had completed a section of work on cylinders. The investigation to find the volume of cylinders was given
as an assignment to be completed over a week.
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Mathematics Year9

Satisfactory

Measurement: Cylinder volume

Annotations

V\A& V uwne, _|_vwl. \'\ o..\'mvx
C\’L e Y S Yc.s 4 wovlo\ bt. ?ﬁlﬁ!‘o‘-&a 'H—\&

Loz som' L | oo logiva 18 loecawse Alere 15
I . i i S e Aeo(al asitis
V=T 47852 200 | e Ina.ivoat (’nw Jici « ;.4) 5 o veencha

|0L it e uid locu.z\- nte
|af me,w.m s+n(f&3 !

v = '|50-r.3<\w?

o

o Applies formula to calculate volume of
i j L ol o

cylinders.

b Vs7veth
Vsmx33#x30 ||

TEAT R P TN

- N=insie. e L %

—TL\:/ rcso\s“'g sm\;\ -\CZ;\’ 7"‘3
Lviges g oL . .
WUA o Measures are not well described since

nE» .  -‘ L 5+,'-.?4,-f5*‘?7‘-"i’ \;.AJf\o Hid Valowey units in table are used incorrectly.
[P ; L
-i:!fu-u C.y[mqlul ‘ O L A HOﬂ 525570 A
w T , Lo q-que\”! 270' ZI?B'S em Considers the relationship between the
_ Cuek ex. ; 3 A 0 Lb p . .
, Jvasd. %_' \;\){‘ foolea W | || ‘Q a7 | Z0 09R04) height ancf radius 'under the constraint
clycomn m.m.ﬁ_lw S AN ,,150 W\ogwp ny ‘ of producing a cylinder from an A4 sheet
A T 1 ‘n,w. uauus owe belling wS ok but does not recognise that squaring the
s | N0 2ven shvipes \s%vcl«wc ) ) ) :
[ B e ,@AM %\eh 1Y besaluse, radius will produce a larger increase in
it , 7 7“4 o ’, y v’ M L\‘— v ! "(‘ S 15 s Volume_
e T T e, e
EENF X "NE .
: ‘ (8 Lot d Mo i
e e h R _qssi
NEmedai - D

Vs Rxdssiclos S

_\]7 .7_ 008 476\'\'\
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