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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B sample: Response 1

2,

1.

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

Show all working Show dil working

0.
s2°F c;//o) c/é’ c;./o) ofe, 1o
2 .o

: [.-;) 2/0) Gﬁ/ ¢K'/”) ?‘/‘
Q6 - c

mean April rainfall = L3221 s Median Apri raintall = .. [+

The median is a more useful predictor of typical monthly rainfall than the mean.
Use the April dota for Birdsville to explain why.

..............................
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B sample: Response 1

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

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 contfainer with straight vertical sides can be used as o 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.

y

" » . *I Rainfali in mm I

Rain gauge A Rain gauge B

3. # 5 mm of rain falls and is collected in a 100 mm diameter rain gauge, calculuaie the
volume of rainwater in the gavge.

100 mm

w
o

Volume of a cvlinder
= Trr*h

*—5 mm deep

Show all working
= '(’rr'*")/\
= 77T X Sexs© x5

= 39269.9¢8




B sample: Response 1

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

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

30 mm
/_\ diameter
?
5mm
deep
5. Calculate the depth of the rainwater collected in Question 3 after it is poured into o

narrow, 30 mm diameter cylinder,

Show ol working
T H =V
A xS xS xH =V
To 6-95¢ x H =V

H = 392699
706 5%

-
Depth of water in the narrow cylinder = . 5S—-g_‘s_mm




B sample: Response 1

Not all rain gavges are cylinders,

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

! Post

50 mm ‘_/__,.——— Opening at fop

of rain gauge

Noti to scale
. If 5 mm of rain falls, calculate the volume of water collecied in the rain gauge above.
Snow all working
V = area x H

— Lxw x|
— Bo wI© XS5

— QO OO@

Volume of rainwater collected = 2‘-‘3‘3‘:Dbmr'n3




B sample: Response 1

The rain gauge from page 8is

wedge-shaped, as shown heare. Post
Nof to scale 284 mm /
1
] /
/ ] g i
/ \w j
<E
D /
45 mm ) o
7. Use the volume calculated in Question é to check # the 5 mm graduation on the rain

gauge is in the correct place.

Show all waorking

— §¥37- -3

) QDQ)
v —aqrea X H Tick the correct answer.
= b x h H The 5 mm graduation is:
— K ~
2 [0 in the correct place

1 too high

—)_ 00 fow.




B 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 (1m?)

2 bedroom home  : 100

3 bedroom home 150

i : s Assume the roofis flal

4 bedroom home 200
{This makes litfle 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).

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

Show all working
1 rm =0.001 m

\/—- ance ¥ D 1 m?® holds 1000 L

= | Xo. ol

— .t

m——

- oo w

Amount of rainwater collected by the roof when 1 mm of rain falis = /DO ..... L




B sample: Response 1

Your teacher has supplied you with median monthly rainfall data for:
..................... Q 'QO(C/("P#C— {location).

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

b. Using your answer o Question &, calculate the expected amount of rainwater
collected from your chosen reof duiing each month.
Write these values in column B of Table 3.

Table 3
Expected rainwater collected
Month A B
Median rainfall (mm) Rainwater collected by the roof (L)
Jan
8S G FSGo
Feb
(O -4 (| oo
‘Mar
(03 g | 370
Apr
TOo.7 o700

Ma, fo.r Qo

M es=2 s 20
- 382 A% 20
- AUg 3o 3j oo

o Q2T 27 20

oct 7(-« YIC =

e q1H Qe

S N T O 2 l1s70




B 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 local supply.
In your answer:
ﬂ{ record the number of people living in the house

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

ﬁ compare the expected amount of rainwater collected (Table 3} o your monthly
usage

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

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

justify ali your reasoning and show dall calculations.

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

AR

 Careful water use (using water wisely)

Tabie 4

llse e s i Lifres per person per month

-Drinking, mg - 300

Dish washing e 150

w?;ﬁﬁjzﬁwdnd foitet 2500

Weshing clofhes - 200

A garden hose uses about 700 Iifrés:péfho@:( _ S ‘ _ . E
Table 5

| L Rainwater tank sizes bhd prices o o

Tank e e s e e
capacity | 500 | 1000 | 1500 | 2000 | 2500 |'3000 | 5000 | 10000 20000 | 50000
{litres) e : ) R . e R :
installed {500 | $700 | $750 | 3800 | $1000 | $1100 | $1400 $7000




B sample: Response 1 l

5",9—6'3’]"/‘- (':"2- (N M.j hoose <o q(‘('bj.e?ﬂ\ﬂew
we S5 ISTSe L o water uSeof

From —tHhe yqrﬂ(ca hose [u « -/-ypr'r.q/

yeq/‘m w € have. /0077 mam e praia

w(/l(‘c,bl ls (o977 L .
Acin in A Mmeath S (aSOo L e
De_ue_.v\.__ﬁey/_‘,'go [ tooan t honve: evto;.?l,‘
NnaiA wq+?/~(;€ch:cj_-e;;/en\7—f:hgﬁ. The s
Qe T e -m’\a nmeath (S Guﬁu7.s:€,,«-
which s {A-a(\)jb Lon -eve/:7+£,qu, |
we JvS=e e (=cal waten
soptly Po the Hoil<t.

{uoo'o(&( vSe /\c»tful wq.,~(e—r~ pol\

The most

b/\“nk(';\\? + Csod k("la

) Qhqul’\(b\j

W ash (as clothes .

Hes= '(2"_"1‘9_"’\5‘_( ==
Tetal= Twse b

e o b '32/% o o oo -
'{’c(mk s H’S c/(\‘:q,d:'r 1
U 50@9 a A & bR =1 =1=0

Haove you checked all the boxes in Question 10?
Confinue your dnswer over the page if necessary.
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B sample: Response 2

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

1.
Show all working Show all waorking
o-o/ c- O, c;.o} o-o)l-’o,
/YV\.QO/V\/ - i 'O \\
> 1o, 20, 67,508, %6-6
o
_ phioe = S L denn
= (§ ol ——
2
= \ o 4+1L.0
2
= |5
Mean Aprilrainfall = 1S 2\ . Median Apri rainfall = ... \LS .
2. The median is a more vuseful predictor of typical monthly rainfall than the mean.

Use the April data for Birdsville to explain why.

Rocavse theme  oxr Tee geers (1243 F
c>pv~owr‘>k@1 ..... bhan. meele ‘J\"fm ..... .

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




B 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.

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, calculate the
volume of rainwater in the gauge.

100 mm

Volume of a cylinder
= 1rreh

Show all working

- AW
:TV\L\/\

:@\',45’03%?
= 3 169 A s

Volume of rainwater = bo\léqq\ mm?




B 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

5mm
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
VAN
A
39,264 A4\ = 6@4 ‘SL)KL«
39 2644 \

—

I < \St




B sample: Response 2

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

}1

l J
[ 80 mm y
Not fo scale
é. If 5 mm of rain falls, calculate the volume of water collected in the rain gauge above.

Show all working

V= Al
:L»(\k))(l/\

1}

RO X S «w g

10 o OO I.V\M3

|

Volume of rainwater collected = )_OooOmma




B sample: Response 2

The rain gauge from page 8 is !
wedge-shaped, as shown here.
2
100
50
»
Not to scale 284 mm
10
5
0
45 mm
A_l_ e
7. Use the volume calculated in Question é to check if the 5 mm graduation on the rain
gauge is in the correct place.
Show all working
\nie \
2
s
= O - Y
— ¥ oSO Tick the comrect answer.
— < The 5 mm graduation is:
- 5 [J in the correct place
[ too high
- O too low.




B 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 ameount of rain collected.)

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

My choice of home: 6/?) ?—OJ(WC‘\M-—\'W{

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
Tmm=0.001 m

\ = A\,\ 1 m? holds 1000 L

—= LSO ><l/\

Amount of rainwater collected by the roof when 1 mm of rain falls = -l.m ....... L




B sample: Response 2

Your tecacher has supplied you with median monthly rainfall data for:
........................... M@V\jwﬂlfk (location).

9 a. Copy the median rainfall 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 Table 3.

Table 3

Expected rainwater collected

A B

Month Median rainfall {mm) Rainwater collected by the roof (L)

Jan \\-——lL‘_ o (lc\ ,))B___O

e .S e Yo 4TS

sl S L WU TR 25

Apr é L (3{ L ( Y- ,l'ls/‘

Jun %LO[ o c] LS

Jul 53,0 . ??731?

"o Moo, 7 00
>eP NN T S28
oc! 7.2 e |94 300

Nov ?70»»\4 &l 150

Dec 0(7_ ) e Q(’i‘ '})OO




B sample: Response 2

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

In your answer:
B record the number of people living in the house

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

Q;\compore the expected amount of rainwater collected (Table 3} to your monthly
usage

exploin how you could use the collected rainwater to supply some or ali of your
needs

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

tE: justify all your reasoning and show alf 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 toilet 2500
Washing clothes 200
A garden hose uses about 700 litres per hour

Table 5

Rainwater tank sizes and prices
Tank 3
capacity § 500 | 1000 | 1500 | 2000 | 2500 ¢ 3000 | 5000 { 10000 ! 20000 @ 50000
(litres)
g‘:g’"ad $500 ¢ $700 . $750 | $800 : $1000 | $1100 | $1400 | $2000 : $3000 | $7000
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Have you checked all the boxes in Question 10?7 < ‘ta—t"'t- S oAl ‘@f)‘/\
Continue your answer over the page if necesscry./{ ch,
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Oow L\a-ucdlw/(tfl Ludgtdzé’j [kow_e’,’t‘:»
N R M—OJE;,W g’t@,—,\ﬁc( -érv*’{[]

WL&Q«thL§ \D ﬂp&ﬂi Tw‘j /Qru_cju/:j (i!x\(z/(
j ﬂzﬂjg&\—/\—b!&/\ L\,e—uji\/‘ezék e L.&MLXO(

L'\c)-'\»—& L/(lb oY Uﬁf—e«/‘ -{—?ﬁelv any
ng)) f/\@fo fv\@j New, \B el . @cf

DV% H\L ayeircea) € ‘M%’tu j Muuqﬁw{k

s Yoo oL DO oo J:a%ﬁ

W‘M Bj_’/ yon «-e—u_?l/\, (L s g f
ot §rece

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




