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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

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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This portfolio of student work demonstrates solving surface area and volume problems relating to prisms and
cylinders (WS6). The student finds unknown values after substitution into formulas (WS1, WS7), solves pairs of
simultaneous equations (WS8) and solves simple quadratic equations (WS7). The student solves numerical exercises
using geometrical properties (WS9) and uses triangle and angle properties to prove triangles are congruent and
similar (WS5). The student explains how trigonometry can be used to find unknown sides and angles in right-angled
triangles (WS4). The student lists outcomes for multi-step chance experiments and assigns probabilities for these
experiments (WS3). The student evaluates statistical reports (WS2), investigates bivariate data where the independent
variable is time (WS6), and calculates quartiles and inter-quartile ranges from a variety of data displays (WS10).

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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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 compete in class to demonstrate how well
they could apply their algebraic skills into a relevant context.
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Algebra: Heptathlon scoring

Annotations
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(®-T)
= The jump events (high jump and long jump): P=axM-b)
e The throwing events (shot put and javelin): P=ax(D-b)

In these rules, P is the point score; T is the fime 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 254

1 100 m hurdles 26.7

; rl;igh jump ES » 750

longjump | 009 | 210
shot put 56.0 » 1.50
javelin -~ 16.0 3.80

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)'%
= 5326

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
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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 t
Attempts to substitute into the given

= 499« ( 42.5 - 32> formula but omits the power of ‘c’.

P

. a high jump of 1.80 m

3s

P= 1.8S x(180-75) =~

Substitutes into formula but makes errors
in calculation.

= 19425

. a javelin throw of 65 m

oy A

Pt x(e5-38) =
< 912

2. Using whatever method you think appropriate, find

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

N\ /-d’

——— N\

1000 = 477 x (42.5— T )

s
—

Substitutes into formula but cannot
complete calculation.

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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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.

Pea x(M-b° .
019 x (M- 210)

L]

g.
s
=
3
<
(o
1

(8:0m> Peaxte-m) 1.88
- 0l x(254 ~ 1[5)
(129 )18

w

. 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

Qn[b"’r)‘ 88
/,
<ot x(254~ __s)

o

&4

Makes substitutions but does not
complete calculation.

[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.

HO(/\/ Maﬂ\j [D.’(ds‘ NO[A(GI <jow SzOré :p'
a) ﬂo«,& ron the BoDa in Z miovtes  Fha

2

; brgh vmp
b) \_Jt/mpec\/ ZMQ.J’{ég - the ‘3 J

Writes a question, completes
p. 185*(220-75 ) b substitutions but cannot calculate answer.

a) P=a>(b-1)¢ b)P-’ ) 8BS > |25 "33
0N x (254 — 20'3) 148

s =

HArsne, = o 4+ b

Copyright
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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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Statistics: Statistical logic

Annotations
Statistical Logic

Please comment on the three following uses of statistics. Does the logic in 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 older drivers should get off the road
and leave it to us young ones!"

Mo as thowe ere ol &wﬂe&gM A e
lo \ades W@ occocal. Sede as '\“"Q%i Makes statements without mathematical

?%c\b\-‘{(s’ "(-0\ SNQ W CQ}\\\Q; W, | H,Q_C‘ reasoning.

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

M N \NQLQ &

T Vot ook e gy nded
fhe  scleel  oues ond harve lydol  medks.

e omes wedow anseiogq  Codg bone almed
os \,\x@\\. SBomeord \as () e \eclen Ho MG%(

Demonstrates limited understanding of
the meaning of the statement.

= 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

al died!” ;
éh&\, \ee«mvz G\\\Q Wk _\\v &06.5
_ ol woan o o @c&\ eAr  WSN gsecsioe
(I S b weons 0ok of tha ‘olof podhens, s Draws a sensible conclusion

2each Yol (O %wwe

N
3

y
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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 lessons 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.

rl C rl]_a rl AUSTRALIAN CURRICULUM, .
ASSESSMENT AND
C C C RESF?O?‘('SI'IN: AU':!ORITY 2014 Edition Page 9 of 32


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

@ | Australian
CURRICULUM

Mathematics

Work sample 3

Year 10

Below satisfactory

Probability: Probability and Venn diagrams

Knowledge and Understanding
Question 1

a) Use a tree diagram to show the
sample space for tossing 2 coins
simultaneously.

i
I

H (\

7

réu—-/ s

A
7/

b) Determine the probability of
obtaining 1 head and a tail

p(1 4N T) = H)x(im)

Y !

~

1

‘L\\ﬁ- Pl

c) Determine the probability of
obtaining at least 1 head.

plof host 1#) :—i—

—

Question 2

An equal- sector spinner containing
numbers 1, 2, 3, and 4 is spun and an
unbiased coin is tossed.
a) Draw a two way table to represent
the samp!e{ Space.

uorT o

l' IT”

comer] Y &H AT

b) Determine the brobability of
obtaining a head and a 4

P(WNay=p(k ) x p(4)

=4 2
4 4
|

o —

c) Determine the probability of
obtaining a tail or an even number

P(Trerrra’) = B(T) + Plevenna)

~

2
toe

i

Bln o

Copyright

Annotations

Constructs and completes table to identify
sample space.

Constructs tree diagram.

Calculates probabilities based on table.

Realises that the events are not mutually
exclusive and correctly calculates

probability.

Attempts to evaluate required probability

without using information on tree

diagram.

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
W e RR_
l@\, RY
N ey | —&&‘
]
plR)~q £}
ES
vR
B
P&

b) red and blue

Y (R1g) = P(R)x PIE)
.3 ¢ 2
227
_ 6
1S

c) both the same colour

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
outcomes of Su’s three games.

\V

\L‘L‘\/f

/; |

o
w/! 1y / w/

B \@ v/

b/

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

= 4 pipy . b
P(RRUYY UE5)* ,q’[,a)?) ﬁWﬁ _pL 7 ol g Loamas) = <55
' S 5’ + ﬁ 7 |
y 2
3
Copyright

Annotations

Constructs tree branches of tree diagram
correctly but does not assign probability
values to it.

Attempts to combine the probabilities of
two or more events as described with
errors.

Attempits to calculate probabilities with
arithmetical errors.

Attempts to calculate probabilities.

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.

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

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

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 below.

D

9

(b) Determine the probability that a
randomly selected student from the class
likes:

(i) both milk and dark chocolate

p(MNP) = P(M) x P (D)
/ 2
s

(i)  milk chocolate only

P} =L
AT

Copyright

Annotations

Uses a diagram in an attempt to display
information given in the question.

Attempis to answer the question but with
errors.
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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.
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Measurement: Trigonometry — why not?

Trigonometry- (jhy not?

A person was quoted 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?

. There ate A Al Toahos =
/ k;\(%@:: opp 59;‘%%‘ 404\ & :—EﬁE
L P RyP

OPP \’\(j? ;

\\S)\x WS )rr:g()co Cf& i\dﬁf S\d\ejéé Q/U/\O)\
‘f\(% o Q)(B{P (‘\O\V’\j

o Yo U Aeia R bulding s\hes CW\OA
Q\m\& LRk A CUstanes “hay

masute. Yo can also W42

ol keone) —to the Mmoo Lecaus
g Qw\r\@% m@\é\)m MNstante Lrom the
QOJJM\ Mmoon W ijr(léO,Q N I SUle

Copyright

Annotations

Recognises the three ratios.

Explains limited use of trigonometry in

real contexts.

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 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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Below satisfactory

Geometry: Similar or congruent?

Annotations
Similar? Congruent?
1. Consider the following triangles and complete the table below. (All lengths are in centimetres)
e
2.6
8
4 2.6
1.2
4
. 20°
F 0
34 3.4
4 4 e 4
b ~ 4
550 4
) 140 "
2\ H
2.6 2.6
1.5 .
G
1.2
Which triangles are Which triangles are Reasons for congruency
similar? congruent?
R o\ 3 Y ord D e Recognises one of the congruent pairs
o but mistakes a similar pair for a congruent
Cj O\R\é\? (S—O*" \? Mm % pair.
£ Lists only two similar triangles and omits
others.
Does not use mathematical reasoning to
demonstrate congruence.
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Mathematics Year 10

Below 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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Mathematics Year 10
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Measurement and statistics: How thirsty can you get?

Annotations
qEASk j_
My '
bn\'\w\ w(’,\\u SUPQ\‘-{ : (VO\\MV\(’_ OQ Uoc\\—u\ Nno. HR4 .4
Soma G ,
- Qeer C\g\e\g’v Noveroe
;A2 ’ =O\ceq * ‘ne@\ax Determines the volume, in cubic metres,
: \%\Oﬁ% ® O of a rectangular prism using a known
Febramid ' Dec & ki formula.
Seor oo R
& ’ C Ox
= 4’OM3 ~ 32 mz
/"\e\m\a”‘
 Qreer ~ heighy
- 200, 0.1 &
3 UK B
Apei#
Tarec x -heght
=200+ ©.08
O
Ma’ ,
‘:90 he\ NS .
ZO@ O 3296 Determines the water supply for each
i [0 month.
Seblde
® OCCC\ x e oy
x O O
: 8
Su\
s x (’\e ht
ZOO * \{%
: O
r‘\u
&O\ x he
A 2
= C\C‘Qc\ pas \'\C\ Y\*\'
= ZC)C_) T @,
: Gm
Oc*’o\gu-
= Qreo x 7
- 270u A Oyé
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Measurement and statistics: How thirsty can you get?

MOmk\wtj Wekex U\goae
o
25342 Yiooo
:6.3?44. x 20
= 12. RS2
feburorn
- B%h AY 1000
= 0.5844 « 78
2 |6 363
Macen
 8F¥4 A (OO
= 0.S%44 x 3|
g LS
A o
2 4 - DOO
:0.5844 x 20
2V S5W3
May,
584 4 . 1000
=0, 8%4 4 x 3]
T g, \m’s’
Sune
= 9%4.A - 000
20.5844 » 30
= \7.5,.3
Sul
S€4. 4 < 1000
: 0,5844 « 3|
=\ 3
Avgusk
=S84 .4 L1006
=(0,5844 « 3
= R\ 2
Seq\tmbw
T Eea.4 - jO06
~0.8%44 « 30
S\, B
Oc\oner
2 584 4 2 )000
= 0. 5344 ~ 3
= \K\»’v\3

Novermbe

= S84 .4 oo
= Q. SB44 x 30
T .83
Deccmbe_rf

= 584 .4 1000
T g2
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Annotations

Determines the water usage for each
month.
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Mathematics Year 10

Below satisfactory

Measurement and statistics: How thirsty can you get?

Annotations
Woker atr Yae €nd 0% €ocr Mocin.

ES?O)‘& ,\_’\C\g Calculates the difference between the

- 20Q water supply and water usage for each
month.

Feouo

= 40 -\&13
= 23.71
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Measurement and statistics: How thirsty can you get?

Tlode

S‘mc&gc i ‘(\{e \Oéé_aus

@ 5\)\ cx\o\e. \cm\« ok \mou\

Month Water Supply | Water Usage pater Leftnons, | Water eftn
January 20 1%\ 0.4 | Zo.Q
e o lb2b | 237 | XA b
Viarch 72 \% ) Q.a 5,5
April 1o 1.5 =& -0 o 5

May \ L \ €.\ -6\ &b
June < 1.5 - .5 3714
g G (R FAN N W - T
August A 3 -\ A \\ L
September o 1.5 |- 1.8 \aoua\«ww
October A4 \Q LA -\ \OQKXQ\’\\'M\'Q"
November 9 SEN R
December 27 \R .\ 13.9 \% 5
TJace 3

dnoose

< \\ \‘(5

wound \oe

Wow vwdh

Yae woters,
Tosk &
60 Y‘onk = \oO
wm\er oy -0.3
. =
_é \
\ .‘3 oz
800
b2
\8bz
The +o‘ra cosk Po~ the year U\Jou\d 1862
So thot T mP ob\e *Q(j Cover Al © emﬁ -~~f<§j~e-ede
purchasw J
Copyright

Annotations

Shows the results of the previous
calculations in a table.

Specifies the choice of tank but does not
include correct units. Provides a basic
reason for the choice.

Correctly calculates the cost of the
suggested tank in the first year using the
table of water supply/water consumption.
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Measurement and statistics: How thirsty can you get?

Node\mg and Peeblem SQ\\/\mﬂ Queshio:
QuerioaD

A XUN

5{)«\\/\0\9 20.9 =0
fwoy | 44 6 | 1406
Ma ceh 5] A\
A pre\ 93 \32 A\ 4
Mou | AbQ | 220
Suve T, A o &
Sudwy 253 | Al
Augwt| - W2 | 302 d
Reptembir -0 - | 306
Octdoes -1 300 L
Novewber | -S| 2047
December] 2.0 | \3 &,

Mon¥h  [WeS |/ \{v NEYmourd

Copyright

Annotations

Attempts to calculate the amount of water
left in the tank at the end of each month
in the second year, but incorrectly uses
the monthly values from the first year
instead of starting with the amount left in
the tank at the end of the first year and
recalculating the values based on water
supply and usage.

Comprehends the nature of the problem
and attempts to answer those parts of
the task that rely on familiar facts and
calculations.
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Mathematics Year 10

Below 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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Algebra and geometry: Quadratic equations

Annotations
1 Which of the options given are the solution(s) to each of these equations?
(Circle all that apply.)
- =A== s . . ,
i) B 7 =0~ 5Y-96 =0 5Y=8S 5‘ Solves a simple linear equation correctly.
P
AG B7 c-6 D -7 @
Recognises that the quadratic equation
b) 2—24=5r xZ-SX-2420 A= -3 Gnd 3 needs to be rearrgnged before sglwng,
but does not obtain correct solutions.
A8 B 12 C =2 D -3 ‘@none of the above
(c) m? = —100
AS B —10 €10 D —50 snone of the above Recognlses that some quadratic
K. equations cannot be solved for real
solutions.

(d) x3—2x?—11x+12 =0
A —4 ¢ ~-3 D1 E none of the above

Solves simple quadratic equations,
2 Provide exact solutions (i.e. V5, not 2.236) to the following equations. demonstrating understanding of the
concept of an exact solution.

a y2=4 b x2-21=0
b i ﬁ L*=2) Demonstrates some knowledge of how to
x=Ma| solve simple quadratic equations given in
factored form.
c 2x2+7=100 d (@a+4)(a-1)=0
3 Demonstrates a correct procedure for
I 2 7= 300 o= -9 und | solving a simple quadratic equation
1¢%- 293 ' involving a fraction, but does not leave
x? = )46F the answer in simplest exact form.
L=rN1up%

e 6(2m—-1)(3m+4)=0

/o(ém-rmv-—sm«-ﬂ:o
(14 -3m~4):0
§Clim~1)= 6

Gy =24 = 0

tem= 24
m= e
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Mathematics Year 10

Below 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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Algebra: Simultaneous equations

i How many solutions does the equation 7x + 5y = 24 have? Explain.

2 Solve2x—y=5if
(i) x=5

to—a =S

y=s

(i) y=-2

2oc—(2)=S

2ot =g

2233
= [.£

3 Solve the following equations simultaneously:

(i) x+y=10andx —y = -2 (i) 2x+9y=43andy=x-1
O+ @ =s4x=¥ D@2 42002 @
2, ’“@ :ﬂJ: ys

gub ax=2- | & =Z =5
e © %§® subéj \é’ &=

6@127:40 ml~c> F°
y= 2-9= 2| 6 =
oc-— ’B,L— Bt —x

(2/ ‘-i) Crrné- I

( ”/”u) Ct// q%’)
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Annotations

Finds the value of one variable given the
value of the other.

Demonstrates understanding of
the substitution method in solving
simultaneous equations.

Demonstrates some understanding of
the elimination method to solve a pair of
simultaneous equations but is unable to
manipulate the algebraic expressions to
find the correct solution.

Substitutes the value obtained for one
variable to find the value of the other but
does not write the answer in a format that
suits the context of the question.
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Algebra: Simultaneous equations

3 (continued)

(iii) x—-3y=—-20and3§5y=31

Jx3= 2)x-9:60
el Z""ﬁ“”s@ 62247@
@"l‘@ tl |57

:‘/5/7
S
s "tﬁé %6

sub e &
79(—-(3,\«"57)“-20 3oc + (Sk 157) =3l

- \S7
7ac-:-zo§ ’57 = 3/_65)‘ 26)

26 152
’7—3(_‘ — _— ;7_, é/Z e
x —v-{zg -z 122 26 6, 26
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Below satisfactory

Annotations

Demonstrates some understanding of
the elimination method to solve a pair of
simultaneous equations but is unable to
manipulate the algebraic expressions to
find the correct solution.

Correctly substitutes the value obtained
for one variable to find the value of other
variable.
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Mathematics Year 10
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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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Geometry: Numerical exercises in geometry

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

a) )

Wy Sb 2 4o

= 18e- ¢y

X \ 56° e RBE-PE o
Je — gy

* X .
5 —LG? = ige
S ahex 65 = (%S —~6%
68 o = gt

Calculate the value of y in the following diagram.

3y 3y by tBe b = lg,
= = [€o ~|2e
6y+30 Qut 120 "l
: % 3 q:j Z&_
.y q
g = b (i

Copyright

Annotations

Recognises the straight angle but does
not establish a correct equation to solve
the problem.

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

Recognises the angle sum of a triangle
can be used but does not realise that one
of the given angles is an exterior angle of
the triangle.
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Geometry: Numerical exercises in geometry

(a) Use algebraic methods to find the value of p.
(b) Determine the size of <ABE.

O

2p + 24

20) (o

A E D

w- g o+ f +q€+2f+’iii 2 Zbo

b N RBE = s
\RE T A N

o = 2V x@= 3.

16 p = he
b 16

P /d ,'1?\:%%1 o

~ Y+ 2a.,5 Y S
o = L
= 2 v L - 5y _
N =V R 5t b, %7 — \ge
- “\
g = 73s-1 {
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Annotations

Recognises that the angle sum of a
quadrilateral is required and establishes
an equation to solve the problem but
cannot solve the equation correctly.

Is unable to apply the angle properties
required.
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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

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 a4 7 8|8 10 16 @ 19 19 20|23 23 2
B a4 7 8 g‘ 10 16 18 l19 19 20 (23, 23 24 27
4 T ; .-
(] 4 7 8 8, 10 16 18 @/‘ 19 20 23 (23 24 27 28
D 4 4 8 8 l 10 16 18 19 l 19 20 23 23 { 24 27 28 29
E Score Frequency d
1 8 #
2 11 .
3 15 :
4 2 ¢ .
5 9 . . .
6 15 R S S ..
- = i | | i
2GR dERt ahm s
8 o | Tt | ™Min | o1 | Med | @3 | max | 1r
olz 2 alL |8 |16 |20 |[%4[13
: 4 z
EEE] B| 3 S| 2z |23 |15
1|223444 elh | =19 |[ex |%2 | 1S
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Copyright

Annotations

Determines quartiles and inter-quartile
ranges for ordered lists of data but with
some inaccuracies.

Determines quartiles and inter-quartile
ranges from data displayed in dot plots
and stem-and-leaf plots.

Does not attempt to determine the
values of the quartiles and inter-quartile
range for continuous data displayed in a
cumulative frequency histogram.

Does not attempt to determine the
quartiles and inter-quartile range from
data displayed in a frequency table and a
frequency histogram.
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