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A sample: Response 1

1. Caiculate Birdsville's mean and median April rainfall for the period 1997 to 2006.
Show all working Show all working
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Mean April rainfall = /g’D'V"‘V\ ..... Median April rainfall = ‘W‘
2. The median is a more useful predictor of typical monthly rainfall than the mean.

Use the Apiril data for Birdsville to explain why.
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A sample: Response 1

Measuring rainfall
A rain gauge is used to measure rainfall (usually in milimetres).

The level in the gauge represents the depth of rainwater that would build up on a flat horizontal
surface if it didn't run off or soak in.

Any open container with straight vertical sides can be used as a simple rain gauge. The depth
of water collected is a measure of the amount of rain.

Rain gauges A and B both measure the same amount of rainfall, even though A coliects a
greater volume of water because of ifs larger opening.

I Rainfall in mm I

Rain gauge A Rain gauge B

|

3. if 5§ mm of rain falls and is collected in a 100 mm diameter rain gauge, calcuiate the
volume of rainwater in the gauge.

100 mm
k g
e mamw“"'\
I

Volume of a cylinder
5 mm deep = mrith

Show all working
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A sample: Response 1

To improve the accuracy of rainfall medsurement, the collected rainwater can be poured into
a narfower cylinder.
How is the accuracy of raintall measurements improved by pouring the coliected

4,
rainwater into a narrower cylinder?
nerrswer e Mecaotin®.

Fer heg bt lecs ot o000 Toard clontis..
thos e A e aente recohige
30 mm

5mm
deep [

Calculate the depth of the rainwater collected in Question 3 after it is poured into a

5.
narrow, 30 mm diameter cylinder.
Show all working 7
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Depth of water in the narrow cylinder = ... 29,5 ...




A sample: Response 1

Not all rain gauges are cylinders.

The diagram below shows the top view of a rain gauge attached to a post.

50 mm ‘—_________,_—»— Opening at top

of rain gauge

L J
[ 80 mm y
Not to scale
5. If 5 mm of rain falls, calcuiate the volume of water collected in the rain gauge above.

Snow all working
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Volume of rainwater collected = .ovviinniininininns mm?




A sample: Response 1

The rain gauge from page 8 is
wedge-shaped, as shown here.

mmﬁm
i
50
2
Not to scale 284 mm
10
5
45 mm
M
A 0
7. Use the volume calculated in Question é to check if the 5 mm graduation on the rain
gauge is in the correct place.
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STOP HERE: WAIT FOR YOUR TEACHER’S DIRECTIONS




A sample: Response 1

Section 2: Planning a rainwater supply

Table 2 below shows typical roof areas for homes of different sizes.

Table 2
Typical roof areas
Home type Roof area (m?)
2 bedroom home 100
3 bedroom home 150
Assume the roof is filat.

4 bedroom home 200 . .

{This makes little difference to
5 bedroom home 250 the amount of rain collected.)

From the table, choose a home that most closely matches the one you live in
(or would like to live in).

My choice of home: ...... [J" ..... %6)” . .......................

8. Calculate the amount of rainwater in litres (L) collected by the roof of your chosen home
when one millimetre {1 mm) of rain falls.

Show all working
. {' n 1 mm=0.001 m
\//’ \\M R g PAY AN v 1 m2 holds 1000 L
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A sample: Response 1

Your teacher has supplied you with median monthly rainfall data for:
....................... 6..':‘;5 V"(/(Ioccmon)

? a. Copy the median rainfali values for each month into column A of Table 3.

b. Using your answer to Question 8, calculate the expected amount of rainwater
collected from your chosen roof during each month.
Write these values in column B of Tabie 3.

Table 3

Expected rainwater collected

A B

Month Median rainfall (mm) Rainwater collected by the roof (L)
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A sample: Response 1

10. Explain how you could make the best use of the collected rainwater (Table 3) to reduce
your need to use water from the iocal supply.

:rgour answer:
record the number of people living in the house

work out approximately how much water your household uses each month
{refer o Table 4 below)

compare the expected amount of rainwater collected (Table 3} to your monthly

Jusqge
explain how you could use the collected rainwater to supply some or all of your
needs

select an appropriately sized tank to store rainwater for use in drier months
refer to Table 5 below)
justify all your reasoning and show all calculations.

Answer on the following pages.
Check the box next to each point above as you complete it.

Table 4
Careful water use (using water wisely)
Use Litres per person per month

Drinking, cooking 300
Dish washing 150
Bathroom and foilet 2500
Washing clothes 200
A garden hose uses about 700 litres per hour

Table 5§
Roinwater tank sizes and prices
Tank
capacity 500 1000 1500 | 2000 § 2500 @ 3000 { 5000 & 10000 § 20000 § 50000
(litres)
:,;f;ned $500 | $700 § $750 | $800 § $1000 | $1100 | $1400 | $2000 | $3000 | $7000




A sample: Response 1 l
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Continue your answer over the page if necessary.

o,}#‘(“'/I/OL




A sample: Response 1 l
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Have you checked dll the boxes in Question 10?
Continue your answer over the page if necessary.
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A sample: Response 2

1. Calculate Birdsville's mean and median April rainfall for the period 1997 to 2006,

Show all working Show all working

wm = «wo('(*é W&t
nunbe ~ o‘FScovl-g

B v o = o6, ol 05,
- 1, 3B G ST 5

- /Jo+ /O

2
= /.o
Mean Aprilrainfall = /3 @1 . Medion April rainfall = /19 mm

The median is a more useful predictor of typical monthly rainfall than the mean.
Use the April data tor Birdsville to explain why,
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A sample: Response 2

Measuring rainfall
A rain gauge is used to measure rainfall {usually in milimetres).

The level in the gauge represents the depth of rainwater that would build up on a flat horizontal
surface if it didn't run off or scak in.

Any open container with straight vertical sides can be used as ¢ simple rain gauge. The depth
of water collected is a measure of the amount of rain.

Rain gauges A and B both measure the same amount of rainfall, even though A collects a
greater volume of water because of ifs larger opening.

I Rainfall in mm I

Rain gauge A Rain gauge B

3. # 5 mm of rain falls and is ¢ollected in a 100 mm diameter rain gauge, calculate the
volume of rainwater in the gauge.

100 mm

-
N

Volume of a cylinder
5 mm deep = mrh

Show all working

V: 7/\—#1/\.
- T SO w S

\

=z Jo289-%

Volume of rainwater = Jc?‘Qé??mm3




A sample: Response 2

To improve the accuracy of rainfall measurement, the collected rainwater can be poured into
a narrower cylinder,

4 How is the accuracy of rainfall measurements improved by pouring the collected
rainwater into a narrower cylinder?

30 mm
diameter

?
5 mm
deep
5. Caiculate the depth of the rainwater collected in Question 3 after it is poured into a

narrow, 30 mm diameter cylinder.

Show all working

V= mr" h
392699 = 17 </ Cn % &
706-86 x A

$92169.9 A
766 86

\|

1]

= §§555

W

Depth of water in the narrow cylinder = 5(6 ...... mm




A sample: Response 2

Not alt rain gauges are cylinders.
The diagram below shows the top view of a rain gauge attached to a post.

Post
E . . «/ -
Opening at to:
50 mm b Upening P
“ of rain gauge
II: 80 mm ﬁ-ll
Not to scale

. If 5 mm of rain falls, calculate the volume of water coliected in the rain gauge above

Shiow all working

V=~AH

Ae LW
E0mMmm ¥ ED pam

- U OO mm™
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.

= HO8O M 2 $ e

i

- 1o 660 el
Volume of rainwater collected = ... &2 .20, Q mm?




A sample: Response 2

The rain gauge from page 8 is
wedge-shaped, as shown here.

gauge is in the correct place.

Show all working

h o2
us 284
h - SO XS

T2 9y
= 79 mm

V = AH
A—::EXh

N
= s X79
Py
= 17178

—
=

N

Not fo scale 284
45 mm |
_i 0
7. Use the volume calculated in Question 4 to check if the 5 mm graduation on the rain

A H eo
77.7¢ X Smn

I+ 320

Tick the correct answer.

The 5 mm graduation is:
[ in the comect place
0 too high

00 low.




A sample: Response 2

Section 2: Planning a rainwater supply

Table 2 below shows typical roof areas for homes of different sizes.

Table 2
Typical roof areas
Home type Roof area {(m?)
2 bedroom home 100
3 bedroom home 150
Assume the roof is flat.

4 bedroom home 200 . . .

(This makes little difference to
5 bedroom home 250 the amount of rain collected.)

From the table, choose a home that most closely matches the one you live in
(or woulid like to live in).

My choice of home: ...... L(T ...... B ............................

8. Calculate the amount of rainwater in litres (L) collected by the roof of your chosen home

when one millimetre (1 mm) of rain falls.
Show alt working

T mm=0.001m

V = A H 1 m® holds 1000 L

A = 00uwm*

\/ = 2(90\‘\4")( lMM

= 00 W X oo lm

- ‘lm3
= .2 wxb X 1000
z Qoo L




A sample: Response 2

Your teacher has supplied you with median monthly rainfall data for:

W (location).

¢ a. Copy the median rainfall values for each month into column A of Table 3.

Using your answer o Question 8, calculate the expected amount of rainwater
collected from your chosen roof during each month.
Write these values in column B of Table 3.

Table 3
Expecied rainwater collected
Month Median rofi\nfcll (mm) Rainwater collec’?ed by the roof (L)
Jon 1o« 21080
Feb 96 -7 a3 yo
Mer R4 T 4 auo
Apr 34k 6960
Moy 33 £ 620
o 149 | 490
2l 150 3000
Aug A= | jeoo
sep ¢ 2 6 +o
oct ka.¢ Q9.6
Nov Ly -u 13760
Dec qu .7 \8auo




A sample: Response 2

10. Explain how you could make the best use of the coliected rainwater (Table 3) to reduce
your need to use water from the local supply.

In your answer:
[Z/record the number of pecple living in the house

m/work out approximately how much water your household uses each month
(refer to Table 4 below)

IE/compore the expected amount of rainwater collected (Table 3) to your monthly

IS?/usage
explain how you could use the collected rainwater o supply some or all of your
needs

select an appropriately sized tank to store rainwater for use in drier months
jrefer to Table 5 below)
justify all your reasoning and show all calculations.

Answer on the following pages.
Check the box next to each point above as you complete if.

Table 4
Careful water use (using water wisely)
Use Litres per person per month

Drinking, cooking 300
Dish washing 150
Bathroom and toilet 2500
Washing clothes 200
A garden hose uses about 700 litres per hour

Table §
Rainwater tank sizes and prices
Tank
capacity ¢ 500 1000 @ 1500 ¢ 2000 ¢ 2500 | 3000 § 5000 £ 10000 § 20000 § 50000
(titres)
:';:f"ed $500 | $700 ;| $750 ; $800 : $1000 ¢ $1100 | $1400 ¢ $2000 | $3000 i $7000




A sample: Response 2
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Have you checked dll the boxes in Question 10?
Continue your answer over the page if necessary.




A sample: Response 2 l

MWW%%Mk%m

on Curercge - Can axpact
ahout G307 L per  menthe
(Hléqoz._ 4:1) [TM -@owgw)
?Mouv\. +t L b a/MM/»)M
il sart  2xoo Litess

[l 9ee .

2800

G 1o
QO Ldrsr n lgs thee 1 meudhly
mm‘pmd,&oqy/jvtaﬁwk‘ o
worHhl [ ghowlol  hewe —ewsyh
withoud sy o cowncd it
/uuouM 4:7 @ So oo tte Tauk |
o Tha e>rcagds ;41- ﬁ&?‘ty s T 4~

p— \: :ﬁ‘ ' Cen .
— ‘2 ~r (
Have you checked all the boxes in Question 107 . oeol Zo code

Continue your answer over the page if necessary. ,




