Rainwater

This booklet is designed to help teachers make overall, on-balance
judgments by providing examples of student responses. The responses
are not an exhaustive set.
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C sample: Response 1 l

1. Calculate Birdsville's mean and median April rainfall for the period 1997 1o 2006.
Show all working Show gl working
Q.0
0.0 \O NONDERS
2.0 5 5
.6
0.0
6?) 0_.(3,0.,0‘0._0,0_.0,,,
| .
r 0.0 2.0,61,82%,86 6,
0O\
' WAL & 10 0= 1.0,
SCL_ i50)
1O
Mean April rainfall = \6\0\“\“\ Median April rainfall = \0“\\“\
2.

The median is a mere useful predictor of typical monthly rainfall than the mean.
Use the Aptil daia for Birdsville to explain why.,
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C sample: Response 1

3.

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

The levelin the gauge represents the depth of rainwater that would build up on ¢ 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 collects a
greater volume of water because of its larger opening.

Rainfall in mm T

Rain gauge A Rain gauge B

it 5 mm of rain falis and is colleciad in a 100 mm diameter rain gauge, calculate the
volume of rainwater in the gauge.

100 mm

R et

Volume of a cylinder
“e—5 mm deep = rh

Show allwarking \ g\\
q&@@

&= TYS&
-1%53.9%.
TR T S39%E.
.- ’5&25%@\ Volume of rainwater = Qqa(bac\\mrrﬁ




C sample: Response 1

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
rginweter into a narrower cylinder?

.. attusny Mm.._.mm.m WF

..ﬁccam.e ................................................................ WO R,

30 mm

5mm
deep

5. Calculate the depih of the rainwater collected in Question 3 affer it is pouredinto o
narrow, 30 mm diameiler cyiinder.

¢
Show aill working @C’.‘ WS

0 @ Z \Sz

8. G SZ(Y%%'

L _ =130,
o 200604\
Peet 068\ —

A

55.56




C sample: Response 1

Not all rain gauges are cylindets.

The dicgram below shows the top view of a rain gouge attached to a post.

E o ST st
e
50 mm e Opening at top
< of rain gauge
%' 80 mm .I
Not to scale
8, if 5 mm of rain falls, calculate the volume of water collected in the rain gauge above.

Show dllworking .- --- - —
S\ZC ’ L' x\-\

=0
= L oDQwW

Aved B apinex Vohwetet

KOO 5
20 000

I wn

Volume of rainwatericollected = . .=l N ele e




C sample: Response 1

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

Not 1o scale 284 mm
45 mm
_i o1
7. Use the volume calculated in Question é 1o check if the 5§ mm graduation on the rain

gauge is in the correct place.

Show-all working

’\’6§ A@@& = 400D AN
He‘@\’( = 28w
={ 136,000
Looo KRS

‘ cogackynl
{\36C072= LR |
R

Cﬁ\%&u@g |
Tick the correct answer.

BORUS = 360D m€ (fttem N
T Thelgmm graduation is:
- Lfoo in the correct place
[0 too high

[ too low.
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C sample: Response 1

Section 2: Planning a rainwater supply

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

Table 2

Root area (m’)

100
150
Assurmne the roofis flat,
200 .
= {This makes little difference to
5 bedroom hom 250 the amount of rain collected.)

From the table, choose o home thal most clesely maiches the one you live in
{or would like to five in).

My choice of home; Lt ..... %LX.FNN\ \-\Qm’.'

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

Show all working L
— o 1mm=0001m
1 m®holds 1000L

vl BO._ w o
0.2 (0004 20K MLI\ 200 o8
p2 ~oelz20L, |




C sample: Response 1

Your teacher has supplied you with median monthly rainfall data for:
.............................. R ON NN S e [location).

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

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

W A B
on . Median rainfall (mm) i Rainwater collected by the roof {L)
son 6 72 2524

Feb 211 255k

Mar s 250

o .\ 62
May NN ZANS
Jun 62(—\—- ‘\DL\,%

Jul 62 \ 0[&6

3371 St

Sep 75 b 0%
o T W2
Nov - 10 200

Dec \\% —( ‘ 2%’(%.




C sample: Response 1

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:
record the number of people living in the house

work out approximately how much water your household uses each monih
{refer 1o Tabie 4 below)

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

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

select an appropriately sized tank 1o store rainwater tor use in drier months
{refer to Table 5 below)

O 0o 0o o oOoag

justify all your reasoning and show all calculations.

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

Table 4

Use "_\—\qm‘m\s
Drinking, cooking 3003 = Q00K
Dish washing S 150 x3 = 4501
Bathroom and foilet 2500 % 3 2 (SO
Wcshinéé;jo’ri’es | o 200 AR 7L 6000
A gorfdér;} Il.wosc—_:: uses cxbou’r 700 Ii_’rr?éggbfé? hou:r_.fff:' TSTAL ‘_ﬁ\v VM me}(\

capac

(litres)

Installed

cost $500 & $700 ¢ $750 | $800 i $1000 [ $1100 § $1400 | $2000 | $3000 £ $7000




C sample: Response 1 l

" e
e e not

o Qe ger

Eﬁ%&%\s&o oS bl i Mfm&\,.tlg\ﬁ;
b AWK\ WA EGCOL Mﬁ heures mmvcrmxgb
waw%;b s assol, s el o be ot dowh aroenh

L

Have you checked ofl the boxes in Guestion 107
Continue your answer over the page if necessary.




C sample: Response 1 I

’b&h 3 s ﬂx\ock

560 - 1600k on flds, m\ %

‘o m%m \
wg)(m\ ek mowohs w(fub;m Mot cades
Con e \Abﬁb‘) %
N woiag rapnodler m\ condithde <o 5Facps

Arougld,

Have you cheécked all the boxes in Question 10?
Continue youranswer ever the page ifnecessary.

| ém,\m
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C sample: Response 2

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

Show all working Show all working

04\—0-15'7..5 12Hg6.6+) +0 +6. 4

| +Q =120 4
VOPLPRLE 7 528 866,
120, =10 = A.0}

36 6 +\ :/;\fg(s\\
T\

27 <

Mean April rainfali = me"‘ Median Aprit rainfall = hm

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

........................................................................................................




C 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 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 collects a
greater volume of water because of its larger opening.

Rainfall in mm

—

e i o
Rain gauge A Rain gauge B
3. It 5 mm of rain falis and is collected in o 100 mm diagmeter rain gauge, calculate the

volume of rainwater in the gauge.

100 mm
AT

Volume of a cylinder
5 mm deep = 1rr°h

Shaw all workina

\) S%W&-O\b\ vk

26200 0

Volume of rainwater = : ... mm?,




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

narrow, 30 mm diameter cylinder.

. Show all working

S0 =20

20+ =\S
|-5% o= E0mwm

Depth of water in the narrow cylinder = ... \$ A\




C sample: Response 2

Not all rain gauges are cylinders.

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

50 mm 4_________,_‘__-——- Opening at top

of rain gauge

le

L J
f 80 mm Y
Not to scale
6, If 5 mm of rain falls, calculate the volume of water collected in the rain gauge above.

Show alf working

\J:KAN%“ |
= 80 x50xS

U= L0006

Volume of rainwater collected = 7(@)0@?) mm?.




C sample: Response 2

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

'l

I

0
Not to scale 284 mm

TE

45 mm

7. Use the volume calculated in Question 6 to check if the 5 mm graduation on the rain
gauge is in the correct place.

Show all working

\V/VM \l= 0060

V= a0
Ve -
\)= 80> egxS0

———

“q.
\): q0©O© Tick the correct answer.

The 5 mm graduation is:

O in the comect place
100 high

O too low.




C 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
] s {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).

a
My choice of home: ... \)C LOOM ..,

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

IOQ "“Q =~ 1010 9 .©ol
BIPI P 10X W xoom = 0. m?

1 mm=0.00Tm
1 m®holds 1000 L

Wt
eriape S

L X oo = W0

Amount of rainwater collected by the roof when 1 mm of rain falls QQO%J L




C sample: Response 2

Your teacher has supplied you with median monthly rainfall data for:
......................... ‘KQA\O\V\AJ {location).

9 a. Copy the median rainfall values for each month info column A of Table 3.

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

Table 3 - B
Expected rainwater collected
| Mo pregion rinfall ) Rainwoter collected by the roof (L
| e oo < 529 00
e 7.7 1 ESHOL
Mer ¢S Logn
3 \%62.0)
" (es.s UlgoL.
| g 2oL
ks ln4ooL
i L T4OC
R IO S03g L
N 18 200
1ol 20g00L
pec |} 57 12940




C sample: Response 2 l

|) 3004807 1500 e gy

=y5pa ¢ ?COP\ 4
= 12600 4 110 (hose)
= 4600 Ht\\ V\,Du. 5% \L‘.-»bt, pcr month

’5) Use “UML l/\sorle,» % ‘W\S‘\@«A 0{’ usﬁﬁ A aal&m house
OV\\& wader plan}s one d% A weel. and Wwagh
ey Qf om & buchet
4’\ XNV\VL gw\\ %‘606(8) mvonth bt A\A@u&l o Sepde
« b
10600 we e Yanh woker (MB {or has;@%ipwfsf

- Months 2uerly Other moths wse gt will “Lft) to net

uee 4 all ov\b obout KO% ircage of Cme%tn@

Have you checked all the boxes in Question 107
Continue your answer over the page if necessary.




