AUSTRALIAN CURRICULUM,

ACaral ssese,, Year 9 Mathematics - Student Portfolio Summary

Mathematics

WORK SAMPLE PORTFOLIOS

These work sample portfolios have been designed to illustrate satisfactory achievement in the relevant aspects of the
achievement standard.

The December 2011 work sample portfolios are a resource to support planning and implementation of the Foundation to
Year 10 Australian Curriculum in English, Mathematics, Science and History during 2012. They comprise collections of
different students’ work annotated to highlight evidence of student learning of different aspects of the achievement standard.

The work samples vary in terms of how much time was available to complete the task or the degree of scaffolding
provided by the teacher.

There is no pre-determined number of samples required in a portfolio nor are the work samples sequenced in any
particular order. These initial work sample portfolios do not constitute a complete set of work samples - they provide
evidence of most (but not necessarily all) aspects of the achievement standard.

As the Australian Curriculum in English, Mathematics, Science and History is implemented by schools in 2012, the
work sample portfolios will be reviewed and enhanced by drawing on classroom practice and will reflect a more
systematic collection of evidence from teaching and learning programs.

THIS PORTFOLIO -YEAR 9 MATHEMATICS

This portfolio comprises a number of work samples drawn from a range of assessment tasks, namely:

Sample 1 Statistics assignment

Sample 2 Interpreting graphs

Sample 3 Simple interest

Sample 4 Histograms and polygons

Sample 5 Identifying the midpoint on a Cartesian plane
Sample 6 Everyday volume and capacity problems
Sample 7 Can do trigonometry

This portfolio of student work shows the calculation of simple interest on an item and investigates the actual cost of the
item after paying the interest (WS3). The student collects data from primary and secondary sources, represents the
data in various ways and critically evaluates and analyses the data to draw conclusions (WS1). The student calculates
the mean, median and mode for the data (WS2), identifies the skewness and compares the data to secondary sets

of data (WS4). The student calculates the volume of cylinders in authentic situations and calculates the areas of
different shapes (WS6). The student calculates the midpoint of a line segment on the Cartesian plane (WS5) and uses
trigonometry to find unknown sides of triangles (WS7).
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ACATAQ s Year 9 Mathematics - Student Portfolio Summary

Mathematics

The following aspects of the achievement standard are not evident in this portfolio:

- interpret ratio and scale factors in similar figures

= explain similarity of triangles

*  recognise the connections between similarity and the trigonometric ratios

- apply the index laws to numbers and express numbers in scientific notation

*  expand binomial expressions

+  find the distance between two points on the Cartesian plane and the gradient of a line segment

»  sketch linear and non-linear relations

- calculate relative frequencies to estimate probabilities, list outcomes for two-step experiments and assign
probabilities for those outcomes.
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ACAT A ispome Year 9 Mathematics - Work sample 1

Mathematics

Work sample 1:
Statistics assignment

Relevant parts of the achievement standard

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

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

Summary of task

Students have learnt about collecting primary and secondary sources of data, representing data in a variety of ways
and drawing valid conclusions based on their findings.

In this task students were asked to:

e  collect data from their classmates for four different measures

e construct frequency distribution tables and histograms and a back to back stem-and-leaf plot
e find mean, mode, median and range for their sets of data

e identify skew

e compare collected data to secondary data

e draw conclusions based on their data.

December 2011
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AUSTRALIAN CURRICULUM,

ACaral ssese,, Year 9 Mathematics - Work sample 1

Work sample 1:
Statistics assighment

) Annotations
Maths Assignment
Task 1: Take the four measurements for yourself and record them in a table
like the one below. Answer to the nearest centimetre. Add the measurements
of your classmates to the table.
Task Collects data and records in a table.
One
Height | Arm span | Belly button | Right foot
in cm in cm to toes in cm in cm

Person 1 159 156 96 27

Person 2 165 169 98 25

Person 3 195 190 122 32

Person 4 166 166 104 24

Person 5 176 182 108 30

Person 6 175 183 109 30

Person 7 171 182 107 24.5

Person 8 170 174 107 23

Person 9 172 181 96 25

Person 10 169 175 100 26

Person 11 173 178 100 26

Person 12 159 147 95 24

Person 13 177 187 108 29

Person 14 169 166 100 27

Person 15 171 166 100 35

Person 16 172 170 106 30

Person 17 174 173 107 30

Person 18 160 157 96 21

Person 19 188 173 108 31

Person 20 155 151 101 25

Person 21 190 184 115 32

Person 22 167 159 105 24.5

Person 23 174 172 102 26
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acara e, Year 9 Mathematics - Work sample 1

REPORTING AUTHORITY

Work sample 1:
Statistics assighment

Annotations

Task 2; Analyse the data using summary statistics

1. Represent the variables of the class by finding the mean, median, mode

and range for each. Calculates mean, median, mode and

range and explains their calculating

Mean Median Mode Range processes.
Height in cm 171.6 171 159 40
. 171.3 173 166 43
Arm span in cm
Belly button to 103.9 104 100 27
toes in cm
Right foot in cm 27.3 26 30 14

How [ worked out the mean
The mean was worked out by adding together all the digits from certain

measurements, [for example the height) together and dividing it by the number of
digits to get the average.

How [ worked out the median

The median was worked out by arranging all the digits in numerical order and
finding the middle number.

How I worked out the mode

Il worked out the mode by arranging the numbers in numerical order and finding
the most commonly occurring digit.

How I worked out the range

I worked out the range by arranging the digits in numerical order and finding the
lowest number and subtracting that number from the highest digit.
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acara e, Year 9 Mathematics - Work sample 1

Mathematics

Work sample 1:
Statistics assignment

Annotations
4. Look carefully at your analysis. Which one of mean, mode or median best
represents you class for the height variable? You might use more than one.
Justify your response.

The data that best represents the height variable in our class is the median.
Identifies the median as the best measure

5. After summarising the data, analyse how you compare to your class. X L
g ve Y P v of height variability.

My results are different to the class of 9.2, the data collected shows that | am below
average in height, arm span, length of belly button to toes and right foot size. | am not
a typical student in the class.

Task 3. Display your Data in a histogram.

Graphs provide a visual representation of the data that can give a quick impression of Uses data to support statement.

the distribution. Grouped numerical data is best represented in a histogram.

6. Construct a frequency table then draw a histogram to represent the data in the
height column for your class.

Interval Tally Frequency
155-159 [11
160-164 |
165-169 [T11]
170-174 LT
175-179 [11
180-184
185-189 |
190-195 [

M| o|lw|oo|w|k|w

Histogram

Height Intervals of 9.2

Frequency
[ T e o T = I -+

) O 5 &
< Q'\’bb‘ %’Eo -a";\ <a'<’\ o”qy (9:\3, &
G AR A A A

Height in cm
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ACAT A ispome Year 9 Mathematics - Work sample 1

Mathematics

Work sample 1:
Statistics assignment

Annotations

7. Is the histogram skewed, bimodal or symmetrical?

The histogram (located above) is not skewed, or bimodal or symmetrical. A
skewed histogram means that more data leans towards one side.

8. What does the histogram tell you that the mean, mode and median don’t
tell you about how you compare to your class?

The histogram tells you whether or not there is an outlier amongst the data
presented above, it shows the interval that has the highest and lowest number of
people, in the histogram above, the interval that has the most amount of people is

170-174, the mean, median and mode do not show this data.
Repeats process for arm span.
9. Repeat all the steps above for the arm span. The belly button height and P p P

the right foot length.
Arm span;

Interval Tally Frequency

147-151 I
152-156 |
157-161 I
162-166 T
167-171 I
172-176 T
177-181 I
182-186 N1
187-191 I

SN I S S S R B o6 N [ N

Arm Span Intervals in 9.2

Frequency

‘)
NN N
o P VA
N

,

N Y Y
"y v A i A
R I A X

Length incm
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ACAT A ispome Year 9 Mathematics - Work sample 1

Mathematics

Work sample 1:
Statistics assignment

Annotations

Is the histogram skewed, bimodal or symmetrical?
The histogram that is located above is not skewed, or bimodal or symmetrical.
What does the histogram show you that the mean, median and mode don't
tell about how you compare to the class?
The histogram tells you whether certain digits are outliers or not. It shows you
what intervals are the most common and which are the least. In the histogram
there is no outlier and the measurements are more grouped together than for
height. Repeats process for belly button to toes.
Belly Button to Toes;

Interval Tally Frequency

95-99 (11 5

100-104 (I 7

105-109 I 9

110-114 0

115-119 | 1

120-124 | 1
Histogram

Belly Button to Toes Intervals
in9.2

Frequency
S B MW R N Oy W

95-99 100-104105-109110-114115-119120-124
Length from Belly button to toes in cm
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Mathematics

Work sample 1:
Statistics assignment

Annotations

1. Isthe histogram skewed, bimodal or symmetrical?

The histogram is skewed to the left side this is evident because the data leans
towards the side on the left

2. What does the histogram tell you that the mean, mode and median
don't tell about how you compare to the class?

The histogram shows that there is an outlier amongst the data, in the interval _
115-119 and 120-124 cm there are very few people, it shows that the
measurements are not typical.

Frequency

21-23

24-26

33-35

27-29 30-32
Length of foot in cm

Year 9 Mathematics
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Interval Tally Frequency
21-23 M 2
24-26 [T 10
27-29 M 3
30-3z 111 7
33-35 | 1
Constructs histogram from data.
Histogram
Right foot Intervals in 9.2
12
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acara e, Year 9 Mathematics - Work sample 1

Work sample 1:
Statistics assighment

Annotations
Task 4; Display Height and arm span data in a back to back stem and leaf Plot.
10. Construct a back to back stem and leaf plot for height versus arm span of the
sample. Constructs back to back stem-and-leaf
plot.
Height Back to back stem Arm span
and leaf plot Draws conclusions from stem-and-leaf
14 7 plot.
9,9,5 15 1,6,7,9
9,9,7,6,5,0 16 6,6,6,9
7,6,5,4,4,3,2,2,1,1,0 17 0,2,3,3,4,5,8
8 18 1,2,3,4,7
50 19 o Compares personal measurements to
! measurements from the class.

11. What does the stem and leaf plot tell you about the correlation between the
arm span and height?

In the stem and leaf plot it is evident that both measurements of height and arm span are
very similar, in most cases they are the same. Studies show that the arm span is
considered a valid measurement of a person’s height and it is apparent in this stem and

leaf plot.
Uses means for each measurement to

Task five; Comment on your results. explain why they are not typical.

12. Prepare a written summary that describes your class. Include each of the four
measures and any findings you gain from your summary statistics, histograms
and stem and leaf plot. Use this to describe the typical student in your class.

In class 9.2 the average student is 171.6 centimetres tall and has an arm span of about
171.5 cm, which is almost the same as the height, this data has proven the theory that the
height is similar, if not the same height as the length between the arms. The typical
student has a length of 103.9 cm between the belly button and the bottom of the foot and
the right foot is 27.3 cm long. This data is affected by certain outliers that change the
average to a bigger or smaller number

13. Are you a typical student in your class? If not how close to being typical are you?

I am not a typical person in my class. I am below average in height, arm span, the length
between my belly button and feet, and my foot length. I am not close to average, the
typical height of the average person i my class is 171.6 cm and my height is 159 cm which
means [ am 12.6 cm below average. My arm span is 156 cm whereas the typical arm span
is 171.3 cm which is 17.3 cm below. My measured length between my belly button and
my toes is 96 cm and the average length for a typical person is 103.9 cm.
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acara e, Year 9 Mathematics - Work sample 1

Work sample 1:
Statistics assighment

Annotations
Extension
How do you compare to Australian students?
This is the final part of your investigation in which you conduct a similar analysis on your Records information collected from a

sample of Australian students. This will enable you to describe Australian students from

the Australian census at school project and see how you and your class compare. Secondary source in a table.

14. Go to http://www.abs.gov/censesatschool click on the random sampler link and geta Records personal measurements, class
sample of 100 Australian students of your year. You could take a sample for a particular ’

state or territory if you prefer mean measurements and Australian

mean measurements on a table.

Mean Median | Mode Range Compares own height to mean height for
Heightin | 1647 168 160 % Australian students in Year 9.
cm
Arm span 160.0 166 167 21
Belly 101.38 102 100 100
button to
toes
Right foot | 24.96 25 23 16
incm

Typical student compared to me

Me Typical Typical
student in Australian
9.2 student
Height in 159 171.6 164.7
cm ' '
Arm span
156 171.3 160.6
Belly button 96 103.9 101.38
to toes ' '
Right foot
incm 27 27.3 24.96

Most of my measurements are below the average for Australian students in year
nine; my height is 159 cm whereas the average height for an Australian student is
164.7
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ACAT A ispome Year 9 Mathematics - Work sample 2

Mathematics

Work sample 2:
Interpreting graphs

Relevant parts of the achievement standard

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

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

Summary of task
Students have been studying data found in newspapers and have been evaluating claims made in the media.

Students were asked to complete a worksheet in class based on the information supplied in the newspaper article.
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Year 9 Mathematics - Work sample 2

Mathematics

Work sample 2:
Interpreting graphs

Year 9 Mathematics

ARS Education Servicss
Misleacing Statistics 14

A DECLINE in the
number  of  male
teachers i3 being

Student Worksheet

Hegald Sun, Monday, February 13, 2010
Violence blamed on loss of male teachers

Boys lack role models

for less than 25 per
cent of the total.
Adalescent

olds such offences rose
by more than 60 per
cetit 10 1 D62,

blamed for rsing youth paychologist  Michael ... L.
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AUSTRALIAN CURRICULUM,

ACAT A e, Year 9 Mathematics - Work sample 2

Mathematics

Work sample 2:
Interpreting graphs

Annotations

the adide. phmhhgd'zspwmq’gm
beig domed {0 natb‘fﬂ\* 4 d
S oanchars o mandon fram J percant B yuars q2p- Yol

fosting th vahues. from ihe praph bn FIGURE 1 sbava, show
the graph below

%
%

Ansmliotlendars
(45~ 2% yeor old)

1E 4 + o] ¥ + —r—%
(I | L] *
Identifies that the data provided does not

L]
FIGURE 2 Male Assault and Number of Halo School Taachers prove a particular conclusion.

3. Con you {hink of reasons othar Ban e decrease in male |eachers thot
could hove o0 elfuct on tho apparent fig in soma male crime?

violenca on TV, ne figther househo kls
‘Mlld\uauwidummmwhnmnhmml‘anﬁr
The nombes of assavlts. have inceased pues Fime.
5. Why does the informalion kaok differsnt?
Sanle ts diffrert fo each gl
m«mmmmwp«mwmmmmnﬂhu
Thar ic @ wlahoashep betuasn fhe nunbe, of
Seton mede teachise in scheols angl. Tha

no O‘f‘ n-:al'e. OSCG-UHI'

v Identifies the misuse of scale to
: sensationalise data.
H
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owBREREEES

mile ity Ieihivd (2]

Avoids using correlation to imply casualty.
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Mathematics

Work sample 2:
Interpreting graphs

ABS Education Services Swdant Worksheet
Misleading Graphs 1B

1. The information below shows the number of victims for particular crimes
from 1998 to 2008 Imagine you were the Ministar for Public Safety. Which
varsion of the graph would you publish and why,

Crime Statistics

-

Mumier of Crime Vickims
~E5HEEEEEEE
i

=== Attemipted murder

Lap3 2000 001 200F 003 2004 O3 2006 HOOT 2008
ear

FIGURE % mcidence of Murdsr and Atlemplad Musdsr

! Crime Statistics

- e 1) 12

o —— =
ﬂ.ﬂ:" ::H‘ == Alampbed murdes
=

1999 3000 3001 003 1003 004 005 006 I00Y 08
Year

Mumbser of Crime Victlms
A
u
o
;
]
#

[LC I
=
=

FIGURE & Incidancs of Murdsr and Altarmpbsd Marder

2. Usa the grid overieal to graph the following information of the Mumber of
Yictims of Blackmall and Extortion. Graph how the infarmation may look if yeu
WEra!

a) The Minister for Public Safety b} Citizens for a Grester Police Presanca,

Yaur | Biackmalimaodtion

18339 54

i) A

208 b
—EME 355
| &0 2
L2004 372

2005 k]

2008 [T

2007 424 3
| 2008 418
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Mathematics

Work sample 2:
Interpreting graphs

N - Annotations
L - _ I_u)ri | B uwls#or @m' i1
Wedd g ol ohighs P

NN 'Lﬂt E'I' !?""" Uses vertical scales appropriately to

exaggerate or minimise change of levels

: : - : -_’*'.'!? !u-.ditwwu.. fy
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e 1-"9.,*:1‘-.%"&._-.{... - L:J.-.:s_x..-::'.,f:|‘_';.L1 w how scale can be misused to distort data.
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Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian
Curriculum achievement standards.
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AUSTRALIAN CURRICULUM

ACAT A wsenme ™ Year 9 Mathematics - Work sample 3

Mathematics

Work sample 3:
Simple interest

Relevant parts of the achievement standard

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

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

Summary of task

Students were asked to answer the following question as part of a homework task on simple interest:

Joanna has borrowed $5000 from Westpac to help pay for an entertainment system. The $5000 was obtained at a
per annum interest rate of 5% and a period of 36 months. How much has the system cost Joanna?
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AUSTRALIAN CURRICULUM

ACAT A wsenme ™ Year 9 Mathematics - Work sample 3

Mathematics

Work sample 3:
Simple interest

Simple interest paid = (principal * interest rate * term length) / 100
Principal = $5000

Interest rate per year =5%

Term length = 36 months or 36/12 =3 years

Simple Interest = 5000 x 5 x 3/100 = $750

Joanna will need to pay $750 + $5000 = $5700 for the system.

Acknowledgment

Annotations

Uses | = PRT/100 to accurately calculate
simple interest to be paid on a loan and
recognises that both interest and principal
are included in total costs.

ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian

Curriculum achievement standards.
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AUSTRALIAN CURRICULUM

ACAT A wsenme ™ Year 9 Mathematics - Work sample 4

Mathematics

Work sample 4.
Histograms and polygons

Relevant parts of the achievement standard

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

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

Summary of task

Students have constructed frequency tables, frequency histograms, cumulative frequency histograms and polygons.
They have discussed the meaning of skewness and how to recognise a skewed distribution. Students have also
discussed the relationship between a skewed distribution and the mean and median.

Students were asked to construct a cumulative frequency histogram and polygon (ogive) and use the polygon to find
the median of the distribution. They constructed a frequency histogram and drew conclusions regarding the shape of
the distribution, connecting the mean and median to the skewness of the distribution.
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REPORTING AUTHORITY

Mathematics

Work sample 4.
Histograms and polygons

Annotations

Usi i ams and Polygons

1, Use the table to complete the cumulative frequency histogram below. Label each axis,

Score | Cumulative
Frequency

| | W o
k=2

Demonstrates a thorough knowledge of
histograms and polygons.

Uses mathematical language

il appropriately.
w E
}
E 4 <
g f2 ¢
g o] - =
3 - |
4 / !
|
E . | i i >
i 2 5" L r
Seova

2. On the same diagram draw the cumulative frequency polygon (ogive).

Estimates the median from the graph.

3. Use your diagram to find the median.  “~#(l2 = &4
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Mathematics

Work sample 4.
Histograms and polygons

4. Complete the frequency column of the table and draw the frequency histogram for the

distribution using the axes below.
Score | Frequency | Cumulative
Frequency
1 2 2
2 2 5
2 i 9
4 q 18
5 3 20

3
e
?
: 7]
= |
|
<
2"‘-& __1
. e |
z ]
" gl -
1 | [
t 2 2 W% %

h As Ha msolts ome Mﬁwfvuz&a
Slawed e median e

Han Tla Ron  The
Ha low sl scored lw-a-*iw
Ha velse of 10 mean:

Acknowledgment

Annotations

Draws the frequency histogram from the
table.

Justifies the shape of the histogram.

ACARA acknowledges the contribution of the trial teachers and students in providing the tasks and work samples. The annotations are referenced to the Australian

Curriculum achievement standards.
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Mathematics

Work sample 5:
Identifying the midpoint on a Cartesian plane

Relevant parts of the achievement standard

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

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

Summary of task

Students had spent some time practicing calculations of gradient, midpoint and distances between points on a
Cartesian plane. They were assessed by the task below.

‘If the midpoint of an interval is (1, 3), what might the endpoints of the interval be?’

Students gave reasons for their solution.
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Mathematics

Work sample 5:
Identifying the midpoint on a Cartesian plane

Annotations
Ifthe midpoint of aninterval is (1,3), what might the endpoints be? Give
reasons for your answer.
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Mathematics

Work sample 5:
Everyday volume and capacity problems

Relevant parts of the achievement standard

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

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

Summary of task

An A4 piece of paper can be rolled to form a cylinder in two different ways, resulting in either a ‘tall thin cylinder’ or a
‘short fat cylinder’. Students were asked to:

e draw a sketch of the two cylinders
e determine which cylinder would hold the most
e explain their method, showing measurements and calculations used.
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Mathematics

Work sample 6:
Everyday volume and capacity problems
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Mathematics

Work sample 6:
Everyday volume and capacity problems

Annotations
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Uses mathematical reasoning to identify
the radius of both cylinders and from this
accurately calculates the volume of both
cylinders.
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Mathematics

Work sample 7
Can do trigonometry

Relevant parts of the achievement standard

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

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

Summary of task

Students were asked to complete questions in class to demonstrate their understanding of trigonometry.
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Mathematics

Work sample 7:
Can do trigonometry

Annotations
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