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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E sample: Response 1

1. Caiculate Birdsville's mean and median April rainfali for the period 1997 to 2004.

Shew all working Show all working

GO 00+ 5.8 2180 (41 40 W7 10
= 150 215 . 1500

Mean April rainfall = le\mm Median April rainfall = .
2. The median is a more useful predictor of typical monthly rainfail than the mean.

Use the Aprit data for Birdsville to explain why.
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E sample: Response 1

Measuring rainfall

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

The level in the gauge represents the depth of rainwater that would build up on a flat horizontol
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

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
voiume of rainwater in the gauge.

100 mm

Volume of a cylinder
=mrth

Show all working

Volume of rainwater = ... 20Q......... mm’.




E 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
rainwater info 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
=30 = B -
Sx3 =

Depth of water in the narrow cylinder = ........ ' 5 ............ mm.




E sample: Response 1

Noft all rain gauges are cylinders.

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

50 mm  _ Opening at top
< of rain gauge

le

|0—80mm-——-—u’

Not to scale
8. If 5 mm of rain falls, calculate the volume of water ¢ollected in the rain gavge above.

Show all working

Volume of rainwater collected = .....vrvvveiviiinnns mm?




E sample: Response 1

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

Not to scale

2

7. Use the volume calculated in Question 4 to check if the 5 mm graduation on the rain
gavge is in the correct place.

Show alt working

Tick the correct answer.

The 5 mm graduation is:
O in the correct place
1 toc high

[ 100 low.




E 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 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 would like to live in).

My choice of home: .......".'[T....éaaﬂp.oa.m..ht.,.,e_

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
1mm=0.001m
1 m? holds 1000 L

Amount of rainwater collected by the roof when 1 mmofrainfalls=.................... L




E sample: Response 1

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

........................................................................................................ {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 valves in column B of Table 3.

Table 3

Expectied rainwater collected

A B

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

Jan % .’)/‘ L

Feb //a (&3

Mar (03 6

Apr ZO' 7

May C’ o q

Jun 4_‘)— 2

Jui 382

Au 3¢

Sep 27‘2

Oct 774_

Nov

4.

bec 1258




E sample: Response 1 l
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E sample: Response 2

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

Show all working Show all working

mean= 0.0+ 00+0- 040010t
.ok 3ot Sa v+ THEL 6 .

Mean Aprilrainfall = . (F 6. L. Median April rainfall = @@= .0 .
2. The median is a more useful predictor of typical monthiy rainfall than the mean.
Use the April data for Birdsvilte to explain why.
REUATI Q..C.?@....t.k?.i;..%o:&...f\.a.\r\n.m%...wv.\':Q.\(\...i.b....\—.\c\a...s.a\mg .......
O, 0. 3005, 200, and. in.. GG WE..a0k. Haz. . .onest
YA A 200 I 3003 we . gor k. andl s laaD
WE....get..s22.mmn. Of can . ln dool andin...




E sample: Response 2

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 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

Vizsplias

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
5 mm deep = 1rrth

Show all working

WM e Diamater
W0k«
T 85en

Volume of rainwater = '5-06 .......... mm?




E 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 narmower cylinder?

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

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

30 mm
diameter

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

narrow, 30 mm diameter cylinder.

Show all working
wh e Diamarz,

= X5
= 1 3¢

Depth of water in the narrow cylinder = "f'@ mm




E 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

lt———BOmm—)l

Not to scale

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

Show all working

NI
50N X SomMmn
AcoO

i

Volume of rainwater collected = ‘f‘QQO ..... mm3




E sample: Response 2

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

gauge is in the correct place.

Show all working

LOOOMmM = S
Yoo - 3
= DMmMM

Not to scale 284 mm
4:|:m
7. Use the volume calculated in Question é to check if the 5 mm graduation on the rain

Tick the correct answer.

The 5 mm graduation is:
[ in the correct place

B/foo high

1 too low.




E 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
Assurne 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 maiches the one you live in
(or would like to live in}.

My choice of home: S .. \OEC,YGOT'\ mame..

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

T mm=0001m
1 m* holds 1000 L

Amount of rainwater collected by the roof when 1 mm of rain falls = Q.TQ(? ...... L




E sample: Response 2

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

(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
Month A B
Median rainfall {(mm) Rainwater collected by the roof (L)
Jan
193 .. Jol

Mar g\ ol

Apr

A\ ) 2o

May 3O Yo,

.IVUn 4q '5 ' S 0\,

Mol 29.0 gL

‘Aug

ta - | Y

Sep 13.4 39C

" Oct Ao gSL

o | g 1w 370

= eRE




E sample: Response 2

= 30 @ 2sob
15O - A
gyes R
”_5)—(?‘57/
@ \aL- 9t
S u

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




