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Setting the scene: Group discussion

&

Group
work

Music
store or
download?

Organising
a concert

“Why?
Don’t you like
my music? ”

Listening
to music

Buying
equipment for
the band

“It’s
too loud — it
will hurt your
ears”

“No it won’t
— will it?”

Borrow
or save?

In this assessment, you will use mathematical reasoning to:

e determine costs and times when buying and downloading music
e compare different payment options when buying recording equipment
e analyse data to determine safe loudness levels when listening to music

e reflect on your understandings to plan a charity concert.

Show all working

It is important to show all your working so that your teacher can see what you know, understand and
can do, even if you make a mistake in your calculations. Credit will be given if an incorrect answer is
used correctly in a later question. Your teacher is looking for mathematical thinking and reasoning, not

only correct answers.
Show all working
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Buying music

Use the CD cover below to answer Questions 1 and 2.
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Hangin’ out

Can't get outta bed
Mess? What mess?
Lazy Sunday morning
The girl next door

At the dentist

She said ... like ...
Saturday morning job
Banana smoothie
Tidy my room?

They don'’t understand
Whatever!

4:40
4:47
2:52
4:56
4:48
4:11
3:53
5:08
4:20
4:54
3:33
3:35
3:14
2:30

( Playing time of each song (minutes:seconds) )

1. What is the cost of downloading all 14 songs at $1.19 per track?

2. How much do you save by downloading rather than buying the CD for $19.95?
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Photographic image: Mzelle Biscotte’s photostream, “damier...”,

flickr.com/photos/biscotte/2863680764/>, a Creative Commons: Attribution 2.0

Generic licensed photo, accessed 27 Dec, 2009.

@ Show all working

@ Show all working

Amountsaved = .. ...




. Playing time
Use the playlist on the right to

answer Questions 3 to 5. Sleeping in 4:40
She said ... like ... 4:20
Whatever! 2:30

3. What is the total playing time of the playlist above (in minutes and seconds)?

Show all working

Playingtime = ............cooiiiiiiiiinns
4, How many megabytes (MB) of data are contained in the playlist above?
Assume one minute of music = 1.2 megabytes (MB) of data Show all working

Amountofdata= .........coooiiiiiiiiins

5. How long would it take to download the playlist at a speed of 50 kilobytes per second
(kB/sec)? Give your answer to the nearest minute.

Assume 1 MB = 1000 kB Show all working

Timetodownload = ..........oovviiniiiiinennn.

@ Stop here: Wait for your teacher’s directions
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Buying recording equipment

To record their next CD, the band In My Shoes need to buy the equipment shown in the online
shopping trolley below.

6. Complete the table below to show the cost of the equipment.
J) p Online Music Store Shopping trolley
Product Price Quantity Cost
H PA system $750.00 1
Computer $1995.00 1
- Mixer $720.00 1
ﬁ Microphone $315.00 2
- - R
{ " Pack of 50 blank CDs $10.50 10
Total price | ...

The band see the following advertisement, J) D Online Music Store

and decide to borrow money to buy the 10% discount — this month only

equipment this month. Don’t have the cash? Borrow from us!
$200 deposit and easy weekly repayments.

7. a) What will be the total price if In My Shoes buy the equipment this month?

@ ) Show all working

Discounted price = ........c.coveiiiiieieninenn.

b) If the band has $200 for a deposit, how much will they need to borrow to buy the

equipment at the discounted price?
@ ’ Show all working

Amount borrowed = ...
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c) What are the total repayments if the band make weekly payments of $163 per week

for 26 weeks (6 months)?
Show all working

Total amount paid = ..........cooveiiiiiiiiinenes

Show all working

Amount of interest paid = ...............cooiiiinn .

d) How much interest (in $) will In My Shoes pay?

8. Calculate the annual interest rate (%), using simple interest.

Show all working
Simple interest formula: ...

Annual interestrate = ...

9. Do you think In My Shoes should have saved up and paid in cash instead of borrowing
money? Why? (Refer to relevant answers in Questions 6 to 8.)

@ Stop here: Wait for your teacher’s directions
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Enjoying music — how loud is too loud?

Loud sounds can cause permanent hearing damage. The louder a sound, the more quickly it can do
damage. Table 1 show examples of the loudness of common sounds in decibels (dB).

Table 1: Loudness of common sounds

FEIAE
Loudness §cEEs:
Example of sound SEFZEE
(dB) R
235238
Can just be heard 852555
10 SERies
20 Rustling leaves £38¢c38
2505288
30 FEEL
= Fl-h SRR
40 A whisper %%%%ﬁ
60 A normal conversation S887532
70 A noisy classroom 837Esy
80 Beside a busy street 933358s
453883
90 Lawn mower, 1 metre away 58385%5%
$42553%
100 28852 i
110 Chainsaw, 1 metre away §3:93588
2528388V V
§£:885y
120 SDEECEE
130 Racing car, 1 metre away ?Zg‘l; IHE]
EEVELSL -

Graph 1 shows the recommended safe time limits for listening to loud sounds.

Graph 1: Time limits for safe exposure to loud sounds
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10. Use Graph 1to answer the following:

a) For how long could you safely listen to asound at 90 dB? ............ccccci.

b) What is the maximum safe loudness for four hours’ listening? .........cccccceveeeiiiiiinnn.

Table 2 shows loudness measurements taken from an MP3 player’s earphones as the volume is
increased.

Table 2: Loudness of music in MP3 player earphones

111
98 106
92
87
81
73
68
63

54

Loudness (dB) I
2 3 4 5 7 8 9 10

Volume setting 1

minimum maximum

Adapted from data obtained from Hearing Review, March 2006.

11. Use Graph 1 and Table 2 to answer the following:

a) What is the maximum safe volume setting (1 to 10) for listening to the MP3 player for
one hour?

Queensland Studies Authority | 9



How loud?

At an outdoor concert, the loudness of the music decreases as you move further away from the
speakers.

Wherever you are sitting, if you move to a seat twice as far away from the speakers, the
loudness drops by about 6 decibels (dB).

i.e. When moving from 3 m to 6 m, or from 6 m to 12 m, the loudness drops by 6 dB.

Diagram 1: Loudness of music at an In My Shoes concert

Distance from speakers
4m 8m 16 m

Speakers

( I ) ) Loudness of the music at a distance of 4 metres from the speakers is 106 dB )

[Not to scale]
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12. What is the closest you could sit to the speakers to enjoy a three-hour (180 minute)
concert without suffering hearing damage?

Complete the table below.

Distance from speakers Loudness of music Refer to:
(m) (dB) ;

e Graph 1 (page 8)

4 106
e How loud? (page 10)
8 e Diagram 1 (page 10).
The closest | could SitiS ...oovvvveeeieeeiieeieeeiee because

@) Stop here: Wait for your teacher’s directions
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Planning a charity concert

Use mathematical reasoning to plan the following aspects of an outdoor charity concert on a sporting
field.

e Number and placement of chairs for safe and enjoyable listening.
e The cost of running the concert.
e How much to charge for tickets.

e Impact of noise on neighbouring houses.

Diagram 2: Setting up an outdoor concert

eofeccccccccans II
.
.
.
.

2 3

u- ‘U m

g S S

T S 1 > D = 2
2 Chair rows ﬁ o
S Stage must be placed 8 =
(% 1.5 m apart 2 3
S Q

<

pd

o~

The front row of chairs must be placed at
minimum safe distance for a 2-hour concert.

2, >
The back row of chairs must be placed
where loudness is 73 dB.

160 m

\ 4

A

( I ) ) Loudness of the music at a distance of 5 metres from the speakers is 97 dB )

[Not to scale]
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13. Calculate how many chairs you could place on the field so that:

D the front row is at the minimum distance for
safe listening for 2 hours Refer to:

D the music is loud enough for enjoyment e Graph 1 (page 8)

(73 dB) in the back row e How loud? (page 10)

D rows of chairs are 1.5 m apart (from the front e Diagram 2 (page 12).
of one row to the front of the next)

D there is a total of 40 chairs in each row.

State any assumptions you make and show your reasoning. @ ' Show all working

Number of ChairS = ......cooveeiieeiieeeis
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Use the information in Table 3 to answer Question 14.

Table 3: Costs and Times for concerts

Costs (All other services have been generously donated)

Sports field hire $ 300 (includes insurance and cleaning)
Security $ 120 /hr

Electricity for lights $ 20/hr

Speaker and amplifier hire $ 1800

Stage marquee hire $ 450

Chair hire $ 1.00 /chair for the first 500

$ 0.85 /chair for each chair over 500

Times

Concert time 8 pm to 10 pm

Set-up time 2 hours before concert
Pull-down time 1 hour after concert
Sunset 6 pm

14. Calculate the total cost of running the concert.

State any assumptions you make and show your reasoning. Show all working

Total COSt = oomiieeee e
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15.  How much would you charge for each ticket?

Assume that you:

e pay all running costs from the ticket sales
e hope to raise $10 000 for charity

e expect to sell tickets for at least 70% of the seats.

State any assumptions you make and show your reasoning. Show all working

Ticket price = ..o

16. Thelocal council requires you to provide screening to protect the neighbouring houses
if the music is annoyingly loud. Will you need to provide screening?

State any assumptions you make and show your reasoning. Show all working

Queensland Studies Authority | 15
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