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Mathematics Year 10

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 10 MATHEMATICS

This portfolio provides the following student work samples:

Sample 1 Algebra: Heptathlon scoring

Sample 2 Statistics: Statistical logic

Sample 3 Probability: Probability and Venn diagrams

Sample 4 Measurement: Trigonometry — why not?

Sample 5 Geometry: Similar or congruent?

Sample 6 Measurement and statistics: How thirsty can you get?
Sample 7 Algebra and geometry: Quadratic equations

Sample 8 Algebra: Simultaneous equations

Sample 9 Geometry: Numerical exercises in geometry

Sample 10 Statistics: Quartiles

Sample 11 Algebra, measurement, geometry and statistics: Mathematics assignment
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
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Mathematics Year 10

Satisfactory

This portfolio of student work shows connections between algebraic and graphical representations of relations
(WS11). The student solves surface area and volume problems relating to prisms and cylinders (WS6). The student
finds unknown values after substitution into formulas (WS1, WS7, WS11), solves pairs of simultaneous equations
(WS8) and solves quadratic equations (WS7, WS11). The student applies deductive reasoning to proofs and
numerical exercises involving plane shapes (WS9, WS11). The student compares data sets (WS11) and investigates
bivariate data where the independent variable is time (WS6). The student describes the relationship between two
continuous variables (WS11) and evaluates statistical reports (WS2, WS7). The student calculates quartiles and
inter-quartile ranges from a variety of data displays (WS10). The student uses triangle and angle properties to
prove congruence and similarity (WS5) and explains how trigonometry can be used to calculate unknown sides and
angles in right-angled triangles (WS4). The student lists outcomes for multi-step chance experiments and assigns
probabilities for these experiments (WSS3).

COPYRIGHT
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Mathematics Year 10

Satisfactory

Algebra: Heptathlon scoring

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had been practising their algebraic skills. They were interested in the results from the athletics carnival and
questioned how the heptathlon was scored. They were given this task to complete in class to demonstrate how well
they could apply their algebraic skills to a relevant context.
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Algebra: Heptathlon scoring

Annotations
12. Heptathlon Scoring

In the Olympics, “all-round” women athletes compete in the Heptathlon. Held over
two days, the athletes compete in the following events:

Day 1— 100 metres hurdles, high jump, shot put, and 200 metres

Day 2— long jump, javelin, and 800 metres.

Points are awarded for each event, and the athlete with the greatest total points is
declared the winner. But how do they decide how many points to award to a
particular performance, and how can you compare events? For example, how do you
compare a 25 second performance in the 200 metre event with throwing the discus
75 metres?

Mathematics, Physics, and Computer Modelling were used by Dr Karl Ulbrich to
create the current scoring system, which attempts to make fair comparisons

between events.

There are three main rules used for calculating points in the seven events:

= The track events (200 m; 800 m; and 100 m hurdles): P=ax((b-T)
= The jump events (high jump and long jump): P=ax(M-b)
= The throwing events (shot put and javelin): P=ax(D-b)

In these rules, P is the point score; T is the time in seconds; Mis measurement in cm; and
D is the distance in metres. a, b, and c are different for each event, as shown in the table:

EVENT a b
200 m 4.99 42.5

| 800 m 0.11 254

| 100 m hurdles 9.23 26.7

1 high jumrp 185 | 750 7

a lo;(f,:jump 0.19 210
shot put 56.0 1.50
javelin =~ 16.0 380

For example, a 29.30 second performance in the 200 metre event, would give the
following number of points:

P =4.99 x (42.5 — 29.3)'8!
= 5326

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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Mathematics Year 10

Satisfactory

Algebra: Heptathlon scoring

Annotations

1. Write the appropriate rule to work out the points in each ofthe following cases,
and then work out the points, using your calculator:

® a 32-second performance in the 200 m

Paax (b-T)
= 499« (¥2:5-32

Calculates the points.
T4
35]. 927147

. a high jump of 1.80 m

P= o x [M“D\C

. {436
_ LR (vwo —5)

Completes a calculation correctly
but with incorrect substitution by not
converting metres to centimetres.

5 = (00%-50\54‘86%

- a javelin throw of 65 m

P= ax (D’\OBC /

( (6= B %’O\ b Calculates answer correctly.
= 46-0 X = B s

= 1154 - 3605 10%

2. Using whatever method you think appropriate, find

- the time a runner would need to score 1000 points in the 200 m.

L
amn = o [ Bb=T)

42:5 -T ) e
g = T Egh =l
e i ( Uses correct reasoning to come up with

! |"’K\ (®) .
=l O an approximate answer.
has-7) L wad -
@&'5,,\> o 200 H400F01603 ontipnued ...
ng\(‘l(} 8\)Qgg|n3 and U.Ll T

T= 23 2condS

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).

11 C (1]:‘. rl AUSTRALIAN CURRICULUM, .
ASSESSMENT AND
C C C a?foi?fﬁg AU'I':‘HORITY 2014 Edition Page 5 of 38



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

Australian
@ | CURRICULUM Work sample 1

Mathematics Year 10

Satisfactory

Algebra: Heptathlon scoring

Annotations

. the distance in the long jump which would score the same number of
points as a time of 1:55 in the 800 metre event.

oo m
LQ“S JUMP ¢ |§= aX (}914@ ‘ 1.&
s e (M_‘b\ o5 » = O‘H?((QSL)‘ —"5\5%
\%%\ = ©.\9 X (‘N‘\—&lﬁ)}‘> P ((254__ 5.5
= 1 88t: g7

Attempts to reason through this problem
but does not complete the answer

o ) despite having correct working.
3. At the 1988 Seoul Olympics, just before the last event (the 800 m), Jackie

Joyner-Kersee of the USA needed 894 points to break the world record.

- What was the slowest time which Jackie could run and still break the world record

a4 = alb-T)
|- 88
BAL = o.)) (255 -7 )
I+ &&
<95Ls~'\\ - @yan-a7a73a7 g
6\3@55\(\'3 and c)m@k\hﬁ off Y caludodle
T2 130 208 Calculates an approximate answer and
= 9 runs 10Seds, converts answer to minutes and seconds.

[Incidentally, Jackie ran 2:08.51, giving her a final total of 7291
points—still the current world record]

4. Now make up your own challenging question about the Heptathlon
which can be answered using the information you have been given about
the scoring system. and provide the calculations and the answer.

Aow many noc'mlrs would a Throw ofF
5QMm ke A \JOJ\&J\?\?

c
Paax(b-b) \)]‘OL}
_ Bus
Pz ib-ox ( - Develops a simple problem and answers
Fz - correctly.

= q o0 - S\Q"ISIQ;K)A
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Mathematics Year 10

Satisfactory

Statistics: Statistical logic

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had spent some time looking at media reports of statistical data. This task was given as a 10-minute test to
evaluate how students could discern the facts from some statements.
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Year 10
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Statistics: Statistical logic

Statistical Logic

Please commenton the three following uses of statistics. Does the logicin the statement make sense?
Please explain your reasoning.

= "Young people account for 30% of all road accidents. Of course, this means that older drivers
accountfor 70% of all road accidents- many more. The oIder drivers should get off the road

and leave it to us young ones!"
—‘-\‘-MWQEMMMW M*\'\s&& Jddal Arwvers
Ware rok driag e weodld Le o aeedlocss

0&3.

= "What is happening to our school system? |It's a disgrace-50% of our students are below the
school averagel "

Q@t«e %of wma@foz QM\&M g

\k\og\wQ

= A doctor informed a patient that he had a life-threatening disease, for which about 9 out of 10
patients usually died. "The good news", the doctor said, "is that my last nine patients have
all died!"

The good news is ... |

R

Adapled from and used with kind permission Curriculum K - 12 Directorate NSW Department of Education and Training

aﬁ\o%%&b} A O(o% M§ Ao e

Copyright

Annotations

Makes a logically valid first point in the
argument.

Indicates understanding of the average
as a measure of the centre of the data

and that this is the basis of the error in

the quote.

Most of the points in the student
counterargument are correct and the last
point in particular addresses the issue at
the heart of the error in the quote.

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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Probability: Probability and Venn diagrams

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had completed a unit of work on probability. They had spent several lesson applying their knowledge to
experiments, recording results and calculating probabilities. Students were encouraged to reason through some
problems and justify their conclusions using mathematical language. This task was given as a test during class time.
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Probability: Probability and Venn diagrams

Annotations
Knowledge and Understanding Question 2
Question 1 An equal- sector spinner containing
a) Use a tree diagram to show the numbers 1, 2, 3, and 4 is spun and an » .
sample space for tossing 2 coins unbiased coin is tossed. Constructs probability tree diagram.

simulanEously: a) Draw a two way table to represent

the sample space.

v o
L Constructs and completes table correctly
L HAE -
; N2 \ to represent sample space.
Wi 5 -
I NT ST

|
Interprets table correctly to calculate

D . . e . .
k) DEICTmIng fhe probabilty of probability of event described.

obtaining a head and a 4

Pl

b) Determine the probability of .
obtaining 1 head and a tail Recognises that there are two ways of

¢ Determine the probability of obtaining one head and one tail and

P(IH and \T) = POR) +X(B (M) obtaining a tail 6} an even number calculates the answer.
= P(H) FP(T) _ () + P (even # Calculates the probabilities of each
- CL )
DAL Az g P(T, ov even#)= P(T) + event correctly but assumes the events
B - —L%'; % —%t described are mutually exclusive.
Ty
2

@ Determine the probability of
obtaining at least 1 head.

P (o 1€ast one H) = p(rH) +p (HT)XL

105 OB , Demonstrates understanding of the term
< oasor 4 1A ‘at least’ and calculates the probability.

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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Probability: Probability and Venn diagrams

Question 3

A box contains 3 red, 2 blue and 1 yellow
marble. Two marbles are drawn
simultaneously from the box. Determine
the probability that they will be:

a) both red

RRR BB
Y

P(RandR)= P(R) X P(2)
=3 . 5 3
o b

2 =015 o

b) red and blue

p(R ane®)= P(R)+P(8)
2 3 X ;_

[
5

c) both the same colour

Psame colour) = P(eR) +P(3R)

(t
E[m £i=

Question 4

In a chess tournament each contestant
must play three others. Su estimates that
she has a 60% chance of winning a game.

a) Draw a tree diagram and list the'
sample space for the possible
e s outcomes of Su's three games.

o

. Wy
[ o
- %&’g \
53

2
\ LdP= 0k
% A =3
3 x ik (=
2/ 00 >
B \A % ‘c'}, . .
e \\ﬁ.“\\ &y Sanp'? space:
W W
NN
by 3 )
=N i '\,/.\] W W
2 \{\]/ W
2
X’ .
‘\r\] < o
W w
N‘”,«l“\,xl
Wt W

b) Find the probability of Su winning
at least 2 games.

P (w‘\ﬂ at least Zﬂo\m“) -

P, W) +P(N,w,w’)x£¢)

2 QO-%% ov b3
25

Copyright

Annotations

Constructs and interprets tree diagram
for three-stage experiment.

Multiplies probabilities of each event but
the draw is done without replacement so
calculation should be 3/6 x 2/5.

Realises that two red marbles or two blue
marbles are the two possible solution
outcomes.

Demonstrates understanding of the
words ‘at least’. Calculates some
probabilities from the tree diagrams.

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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Probability: Probability and Venn diagrams

Question 5

An eight-sided die is rolled with faces
numbered 1 - 8.

A is the event ‘numbers less than 4’ and B
is the event ‘numbers that are multiples of
2

a) Draw a Venn diagram to represent
the above information.

—_————— 8
AFTTN

/ N/

/ %, | A

\

51

@ Calculate the probability that the
number is less than 4 given that it
is a multiple of 2.

P((L\_ ven v Pl o?) =
=P (\zgg N
P e en

P (ranimee )

7

@ Determine that probability that the
number is a multiple of 2 given it is
less than 4.

P(\W\WPR 02 dpuen 1ess tnaw t)

pligss et

W

Question 6

A teacher surveys her class of students
about their chocolate preferences. Out of
30 students, 16 students liked dark
chocolate (D) and 22 students liked milk
chocolate (M). Only 4 of the students
surveyed liked neither milk nor dark
chocolate.

(a) Show this on the Venn diagram lg%low.

v} M

30-U=z2b

ooty 2l
s 3

924z 2 ¥
ER S T s
-1 io M
V- \2z jrs
(b) Determine the probability that a
randomly selected student from the class
likes:

@) both milk and dark chocolate
p(MMC\oj= pP(M) + P(D)
< —2‘

i

(i) milk chocolate only
P(m)= 10
30

=L
2

Ao

ek <l e e

Copyright

Annotations

Uses Venn diagram to calculate a
solution.

Demonstrates use of diagram to calculate
the solution.
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Satisfactory

Measurement: Trigonometry — why not?

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had been investigating trigonometry. They had looked at the applications and use of trigonometry. Students
were asked to complete these questions as a formative assessment task to give the teacher an indication of how
much revision the student required.

rl C rl]:u rl AUSTRALIAN CURRICULUM, .
ASSESSMENT AND
C C C RESF?O?‘('SI'IN: AU':!ORITY 2014 Edition Page 13 of 38


http://www.australiancurriculum.edu.au/
www.acara.edu.au/default.asp

@ ‘ Australian
CURRICULUM

Mathematics

Work sample 4

Year 10
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Measurement: Trigonometry — why not?

Trigonometry- (Jhy not?

A person was gquoted in the local paper as saying ‘the things you learn at school are just not
relevant when you leave school’. My Maths teacher was just horrified and asked the following
questions:

1. Write down all that you know about the trigonometric ratios.
2. Why would people need these ratios in life outside school?

Avale. @Se AN\JS\&,LL ﬂmX’\dB /W
d(QML
m E%F KM %

[&hk

Q7\“@‘ 0?_9 kg?_ a a,f\@ =
wu Q;M\ w\r\% &\Xx m&)&\“ e N
&N \& \QALCQL)\W

X )%L‘L \Q Yo o UP
\Zg;L - Qi; w{\\g Qow »&1\\6

2. 7\ A GRER o vked 0\)}\ Lapstey CW"‘W\;
Ao b AN

Copyright

Annotations

Explains the three trigonometric ratios

using a diagram.

Recognises the relationship between sum
of angles of triangles and the similarity of

triangles.

Identifies the use of trigonometry in
various relevant contexts but does not

expand on the usages.
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@ ‘ CURRICULUM Work sample 5

Mathematics Year 10

Satisfactory

Geometry: Similar or congruent?

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had studied both similarity and congruence during the year. They were asked to make connections between
the two concepts and to complete a task which involved both concepts. The teacher wanted to ensure that students
could clearly identify the difference between similarity and congruence.
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Mathematics

Work sample 5

Year 10

Satisfactory

Geometry: Similar or congruent?

Similar? Congruent?

1. Consider the following triangles and complete the table below. (All lengths are in centimetres)

T od F

55
2.6
G
1.2
Which triangles are ‘Which triangles are Reasons for congruency
similar? congruent?
ﬂDu\D\ r Boj\d ~D 3nS 4@3‘{
A oond B4R
C od €

Copyright

Annotations

Identifies which triangles are similar and
which are congruent.

Uses the correct test for congruence but
does not explain how this test was used.

Identifies similar and congruent triangles
from the diagram above.
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@ ‘ CURRICULUM Work sample 6

Mathematics Year 10

Satisfactory

Measurement and statistics: How thirsty can you get?

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had spent two weeks investigating surface area and volume. They were given this task as an assignment
to apply the skills they had learnt in class to a real-world problem. They were asked to solve the problem using their
knowledge of surface area and volume to perform calculations and justify their results.
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Year 10

Mathematics

Satisfactory

Measurement and statistics: How thirsty can you get?

_ Annotations
HOW THIRSTY WILL YOU GET?
Month Monthly Volume of Water Water left
water supply | rain each consumed
month
January 200.013mm | 40002.6 L | 18060.6 L |21942 L
February 200.013mm | 40002.6 L | 168954 L |43884 L
March 144.837mm | 28967.4 L | 18060.6 L |54790.8 L Shows values with appropriate units
April 82.764mm | 16552.8L |[17478L 53865.6 L in tabular form that demonstrate
May 55.176mm |11035.2L |18060.6 L |46840.2 L understanding of the problem but with a
June 41.382mm | 8276.4 L 17478 L 37638.6 L few incorrect values.
July 34.485mm | 6897 L 180606 L [26475L
August 20.691mm [4138.2 L 18060.6 L |12552.6 L
September | 34.485mm | 6897 L 17478 L 19716 L
October 68.97mm 13794 L 180606 L |-2295L
Buy 5KL
extra water
Becomes
2705L
‘November |96.558mm |19311.6L |17478L 4538.6 L
December | 172.425mm | 34485 L 18060.6 L |20963 L
Supply, Demand, Remaining
; | Uses technology to graph water supply,
KQ:’ = water demand and water remaining
against the independent variable, time,
% on the same axes but with some values
- i \Q7 ‘ inconsistent with the table.
33641 AN
- : ] ‘%'27 5 =S
88 | , L R I
B hrl.S 3 @ Demand
2418 HE T l§i{@‘ﬂ -
: 5 > &= Remaining
_\' 1t t’ééf 4
92 N .
\ | INA
3
January ’Mamh Age May s Tuly AungephmbeIm Nwema&w "
Months
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Australian
@ ‘ CURRICULUM Work sample 6

Mathematics

Year 10

Satisfactory

Measurement and statistics: How thirsty can you get?

Copyright

Annotations
The tank | have chosen to buy is 60 KL at a cost of $1800. | B . _
assume that the rainfall and the daily consumption would be Identifies some assumptions used in
consistent. The rainfall | have been given is for this year but if you suggesting an appropriate-sized tank.
were choosing a tank, you would probably have to look at the . )
pervious 5 -yegar rainfaI)II patterns tg comp;re. Identifies a more appropriate method that
could be used to answer the question.
g? 8%16 tf%':)=_$$1188%%+ 90 i KL o Xt wetss Correctly calculates the cost of the
Therefore the total cost for the water tank and the extra water will suggested tank in the first year using t.he
be $1850. . table of water supply/water consumption.
Month Monthly Volume of Water Water left
water supply | rain each | consumed
month )
January 200.013mm | 40002.6 L | 180606 L | 219421L
February 200.013mm | 400026 L | 168954 L | 45049.2 L
March 144.837mm | 28967.4 L | 18060.6 L | 55956 L
April 82.764mm | 16552.8L | 17478 L | 55030.8 L
May 55.176mm | 11035.2L | 18060.6 L | 48005.4 L Applies a correct approach to calculate
June 41.382mm | 8276.4L | 17478 L | 38803.8 L each variable throughout the second
July 34.485mm | 6897 L | 18060.6 L | 27640.2 L year, but does not take into account the
August 20.691mm | 4138.2L | 18060.6L | 13717.8 L amount of water remaining in the tank at
September | 34.485mm | 6897L | 17478L | 3136.8L the end of the first year.
October 68.97mm | 13794L | 18060.6L | -1129.8L
Buy 5KL
extra
water * |
Becomes
3870.2 L
November 96.558mm | 19311.6L | 17478 L 5703.8 L
December 172.425mm| 34485L | 18060.6 L | 22128.2 L
The new cost of using this tank in the second year of operation is
$50 for purchasing extra water '
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CURRICULUM

Mathematics

Work sample 6

Year 10

Satisfactory

Measurement and statistics: How thirsty can you get?

Two other tank choices that could be purchased are a 40 KL tank,
costing $1300 or a 100 Kl tank, costing $2700.

Although the 40 KL tank is much cheaper then the 60 KL tank, it
would not be ideal for the amount of rainfall. The tank would over
flow in February, March, April and May. This would mean that the
water would be wasted.

The 100 KL tank would also not be ideal for this family as the tank
would be too big, wasting space and costing extra money that
does not need to be spent. .
“Tanks 4 your loot”

64 m"* tank = $1200

V=T{rtxh

V=T{r* x5

60=3.1416 x rtx 5

60 + 15.708 = r*

=3.819

V3.819

=1.954 m

r=1954,/D=391m

Therefore using a tank of 5 m high and a radius of 1.954/diameter
of 3.91 m then the TSA is 3.1416 x 3.91 x 5

TSA=614m%

Copyright

Annotations

Communicates reasons why two
alternative tank sizes are less suitable

than the chosen size.

Attempts to calculate the surface area of
a cylindrical tank using its volume and the
assumption that its height is 5 metres,
but uses an incorrect formula for the

surface area.
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Mathematics

Work sample 6

Year 10

Satisfactory

Measurement and statistics: How thirsty can you get?

“Tanks R us”

60 KL tank = $1800

Therefore it is cheaper to buy a tank from “tanks 4 your loot”.
Ta$n1k8sozc1) your loot 64 m tank = $1200 and Tanks R us 60 KL tank

Compare tank shapes and determine which shape gives you
more volume for least surface area.

‘Cylinder tank:

v=Tr*h
V=31416%x4 x5

V =62.83 KL
TSA=2Tr% +27 r*h
TSA =25.13 = 62.83

= 87.96 m2

Rectangular prism:

V=LxW=xH

V=3x4x5

V=60 KL
TSA=2(LxW)+2(LxH)+2(WxH)
TSA=2x5%x3+2x5x4+2x3x4
TSA=30+40+24

TSA =94 m%

Therefore my conclusion is that based on least surface area a
cylin nk holds more volume and is more efficient and
economical then a rectangular prism tank.

Copyright

Annotations

Compares the surface areas of a cylinder
and a rectangular prism of approximately
equal volume by assuming particular
values for the dimensions of the solids,
but does not consider other values for
the volume or other tank shapes.

Draws a correct conclusion from the

calculations shown.
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@ ‘ CURRICULUM Work sample 7

Mathematics Year 10

Satisfactory

Algebra and geometry: Quadratic equations

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had spent some time solving quadratic equations and solving problems that required them to form a
quadratic equation as a way to find a solution to a problem. This task was set as a class test that took 20 minutes.
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Mathematics

Work sample 7

Year 10

Satisfactory

Algebra and geometry: Quadratic equations

Spt29 - 2-F
(Circle all that apply.) > 9= 45
v M

(a) 3y +7=92-2y

A6 B7
(b) x2 — 24 = 5x
(c) m? = —100

A5 B —-10

(d) x® —2x2 - 11x+12=0

4
pa /8

W

y?
9

2x2+7
@ 3 =100
Lx”’,{.’?: (00F3

%2 293

2
s 4B .
Cr s

e 6(2m—-1)(Bm+4)=0
ZYV\—‘ = 6

m= 1
M:?‘Z

\\3 \\2 \)%
[
B3
il
»

1 Which of the options given are the solution(s) to each of these equations?

D -7 E none of the above >
E none of the above
D =50 E none of the above

D1 E none of the above

2 Provide exact solutions (i.e. V5, not 2.236) to the following equations.

x?2-21=0
x*= 21

X221

(a+4)(a-1)=0

Copyright

Annotations

Uses an efficient method to solve a
simple linear equation correctly.

Demonstrates an understanding that
quadratic equations can have two
solutions and correctly determines the
two solutions.

Recognises that some quadratic
equations cannot be solved for real
solutions.

Solves simple quadratic equations,
demonstrating understanding of the
concept of an exact solution.

Demonstrates a correct procedure for
solving a simple quadratic equation
involving a fraction, but does not leave
the answer in simplest exact form.

Demonstrates some knowledge of how
to solve quadratic equations given in
factored form, but is unable to apply this
knowledge successfully to more complex
equations given in factored form.
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Mathematics

Work sample 7

Year 10

Satisfactory

Algebra and geometry: Quadratic equations

3 In the following diagram, the two triangles are similar.

Write an appropriate equation and solve it to find the value of x.

Copyright

Annotations

Applies knowledge of similar figures to
form a quadratic equation.

Indicates only solution to the quadratic
equation used to solve the problem.

Obtains the correct solution for the
context but does not justify choice of the
positive solution.
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@ ‘ CURRICULUM Work sample 8

Mathematics Year 10

Satisfactory

Algebra: Simultaneous equations

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students completed a unit of work on equations. The unit included looking at different methods of solving linear and
simultaneous equations, including applying these techniques to solve word problems. The students were given 20
minutes to complete this assessment task.
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Mathematics Year 10

Satisfactory

Algebra: Simultaneous equations

Annotations
i i = 24 have? Explain.
1 How many solutlo_r{;tiog;ttleze(zuz:\tlgn 7x + 5y = 24 have? Explain Attempts to answer the question but
= chooses an incorrect approach.
. 52 TS - x)
@
y:'f_tfﬂL ey & sclutions,
) 14
2  Solve2x —y=5if:
RALx o,
0 x=5 Finds the value of one variable given the
2%5 Yy < S value of the other.
-9 = S0
g < oS
(i) y=-2
2x-(-1) =S
)l % 5;2;
T
A2
T
3 Solve the following equations simultaneously: Uses the substitution method to solve the
(i) 3x+y=10andx—-y=-2 (i) 2x+9y=43andy=x-1 pairs of simultaneous equations.
Ityo O sib @ o O
X = -)t \1 a) ‘
§Ula 0 Vo @ Z)( Y ﬁ(?("l> & Q_S
Syt -7 W
g(“‘l*\/j\‘{% 110 /)(181
)
4 +2\1 ty «10 o
y xlox 6 SUOETL v
o 5
y © 4 AT
.. |
o< 1% 3w
Sdo Yy 4 ke X~ \j‘"l
Yo pad
XA 2
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@ | CURRICULUM Work sample 8

Mathematics Year 10

Satisfactory

Algebra: Simultaneous equations

Annotations
¥ o INE S {
(continued) 3
(i) 7x—3y=-—20and3x +5y =31 \
e Qs
W3y 20 gbio(j<élé o 1 XSy
Xt}'\:{% © '114(653:*10

S © 1o © 04 % 3 Demonstrates sound algebraic skills to

L 'ﬁ X = -1 45 accurately solve a pair of simultaneous

1 (\iﬁ{g)‘ﬁq -3 Yy=-10 5, - equations.
2035y g, 72

S _ L“" T "_LO‘“ 'L-l:(
T >

i

lj = _M—
“l‘;w*

y < 6w

Choose one of the problems below and use simultaneous equations to solve it.

@ A piggybank contains only 20c and 50c coins. There are 60 coins in total and their
overall value is $18.60. Determine the contents of the piggybank.

) ) Interprets a word problem and
II Amaniscurrently six times older than his granddaughter. Thirteen years ago, he was ) = ]
18 times older than her. What are their current ages? establishes an efficient procedure to find

a solution but is unable to proceed and
appears to find the answer by guess and
nwiehey of 56, be 60-X check.

¥+ (60-x) = 89 1860

et wowbey ol 20, e X

wo, o€ WL =G

w. &% Sy =%

Copyright
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Mathematics Year 10

Satisfactory

Geometry: Numerical exercises in geometry

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had studied a unit of work on geometrical reasoning. An assessment task was given at the end of the unit.
Students were expected to spend between 10 and 15 minutes to complete this task.
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Mathematics Year 10

Satisfactory

Geometry: Numerical exercises in geometry

Annotations

Calculate the values of the unknown angles x in each of the diagrams below.

a)

+940+S50 = (RO
l q Recognises the straight angle and

DC;Y‘(U(G = (€D B establishes an equation to solve the
X ) 56° o AR IgCg ~14s problem.
X = Lo

= \ 20 Uses a sequence of angle properties to
- o obtain the correct value.
R=6¢

oe I =00 —-6%
W= 52°

Calculate the value of y in the following diagram.

8 L 63*3@ 4‘ Gﬂ__ Rgcognises that the angl'e sum of a

triangle can be used but incorrectly
-1 4\ & | B0 states that the interior angle of the

q% 25 %O —\2¢ triangle is equal to the exterior angle.

f=an)
\_J’\
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Mathematics Year 10

Satisfactory

Geometry: Numerical exercises in geometry

Annotations

(a) Use algebraic methods to find the value of p.

(b) Determine the size of ZABE.

' ﬁ)%? Qp T D;‘ WLL 129 =3 Applies the angle sum of a quadrilateral

\69 bag = 5(\30 to establish an equation and solve the
i CP = 3O -84 problem.
@3 = 325

Attempts to solve the problem but is
unable to apply the angle properties
required.

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).

AUSTRALIAN CURRICULUM, .
aCal (1 ASSESSMENT AND 2014 Edition Page 30 of 38
REPORTING AUTHORITY



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

Australian
@ | CURRICULUM Work sample 10

Mathematics Year 10

Satisfactory

Statistics: Quartiles

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

Students had spent some time studying statistics, including the calculation of quartiles and inter-quartile ranges in
five-number summaries from a variety of data displays. This task was set for students to complete in 20 minutes of
class time.
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Statistics: Quartiles

Annotations
In this work sample, you will calculate the five-number summary for several data sets. The data sets are labelled
A—G, and your answers are to be placed in the table in the middle of the page.
A &% 7 B 8 40 16 @_{9 20 23 23 24 Determines quartiles and inter-quartile
B 4 2 8% & 40 16 ;; 49~ 20 23 é} A2 ranges from ordered lists of data but with
c 4 7 8 (8§ 10 16 18 19 20 23 24 27 28 L
' a minor inaccuracy.
D 4 7 8 16 18 <19 15” 20 23 27 28 29
E Score Frequency F ' Determines quartiles and inter-quartile
1 8 ' e ranges from data displayed in dot plots
2 11 1A n. and stem-and-leaf plots.
3 15 14 3
4 2 16 . .
5 9 9= . . .
6 15 %0 b £ ¥ ;T =
7 18 6e 1 2 3 4 5
6 Stem |Leat : QZ’L £
5lad 7 R4
0ls99 g 118% |22 | 272
1l@3 a4 g | 19 |23 |28 |15
1|5637788 A |14 |235]29 | (4.5
200®@112234 2| B 6 [ 4
2 |2 |3 | S (
eSS |21 |29 ] 4
Tl | = & S 2
92| 193] (54199 |\S7 | 2
H I Water of the canal
] ol IHE 266\
,,,,,, = N Does not accurately determine the
10+ values of the quartiles and inter-quartile
< o 1] Ine range for continuous data displayed in a
H g I D cumulative frequency histogram.
: g e
g B Determines the quartiles and inter-
3 T quatrtile range from data displayed in a
2L frequency table and frequency histogram
: but with a minor inaccuracy.
151 1;2 1.%3 1‘;14 1‘;)5 1&6 1%7 158
Water level (cm)
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Mathematics Year 10

Satisfactory

Algebra, measurement, geometry and statistics:
Mathematics assignment

Year 10 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task/s are highlighted.

By the end of Year 10, students recognise the connection between simple and compound interest. They
solve problems involving linear equations and inequalities. They make the connections between algebraic
and graphical representations of relations. Students solve surface area and volume problems relating to
composite solids. They recognise the relationships between parallel and perpendicular lines. Students apply
deductive reasoning to proofs and numerical exercises involving plane shapes. They compare data sets by
referring to the shapes of the various data displays. They describe bivariate data where the independent
variable is time. Students describe statistical relationships between two continuous variables. They evaluate
statistical reports.

Students expand binomial expressions and factorise monic quadratic expressions. They find unknown values
after substitution into formulas. They perform the four operations with simple algebraic fractions. Students
solve simple quadratic equations and pairs of simultaneous equations. They use triangle and angle properties
to prove congruence and similarity. Students use trigonometry to calculate unknown angles in right-angled
triangles. Students list outcomes for multi-step chance experiments and assign probabilities for these
experiments. They calculate quartiles and inter-quartile ranges.

Summary of task

This group assignment was completed at the end of a semester. It assessed several topics including quadratic
equations, bivariate data, statistics and algebraic graphical representations.

In this assignment students collected data from an experiment. The assignment measured the student’s
understanding and the interrelationships of mathematical concepts and reasoning to draw conclusions based on the
data. The students were given one week to complete the task.
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Algebra, measurement, geometry and statistics:

Mathematics assignment
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Annotations

Explains how experiment was conducted.

Records data obtained in the experiment.
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Mathematics Year 10

Satisfactory

Algebra, measurement, geometry and statistics:
Mathematics assignment

Annotations
e X
S x
’;’ - * ~
- [ ¢ 2
dfs) Draws graph of data obtained.
3 b%
E ¥
% s
7 o
1 ( s, = /\K
v 2.7 Lk G.¢ 12§ Ic
{/;NJJ /f M\)
=
[ JL AR ) =] /%o./ Orice /%g u/)"r\:}
/'S [4 | 7
A 4 I(! cAa 2 INE el
p Draws conclusions based on the data
2 oo obtained.
e  AlsfF a
u T
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Algebra, measurement, geometry and statistics:
Mathematics assignment
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Annotations

Draws a table of information from the
diagrams of circles and tangents.

Solves quadratic equations to find a
solution.

Substitutes into equations to find
solutions.
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Mathematics

Algebra, measurement, geometry and statistics:
Mathematics assignment

: Annotations
length time
16 1.5
12.8 3
9.6 2.7 22.5 506.25
6.4 2.2
3.2 1.3
time
3.5
3 <
25 / * \
5 <
/ \ ¢ time
15 PY ¢ — Poly. (time) Constructs graph from data using
1 technology.
0.5
0 T T T 1
0 5 10 15 20
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Algebra, measurement, geometry and statistics:
Mathematics assignment
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Annotations

Draws conclusions based on data
collected.

Substitutes into equation correctly to find
the solution.

Draws a conclusion based on the
information gathered.

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)

AUSTRALIAN CURRICULUM,
C C ASSESSMENT AND

REPORTING AUTHORITY

2014 Edition

Page 38 of 38


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

