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What's the Projecf.?

How to calculate rates and

unit  ratfes.

The Why Behind the What

Being able to recognise and work out rates and unit rates is a handy real—life
skill. One a/ag gou're go/ng to be earmng your own money and need to go shoploing
for food. You'll probably have a set budget for how much you can spend, so
understanding how to work out and compare unit rates for different products can

save gOM I’HOVIE% in The /ong run GVICI /eeep HOM on budget’

You'll also find rates being used in Things like how many dollars per hour you

can earn, or hOW mang bem‘s IDEV minute gOl/H’ hearT is PMMP/H?, or hOW mang

kilometres per hour you can travel.
Those are jusT some examp/es. Rates are

euerywhere if you know what to look for.l

What You Need to Know

Rates are a Tﬂpe of ratio that describe Things in the real world.

Rates are the re/aﬁonship or comparison between two numbers by division (Jusf
like ratios). but in rates the numbers represenf different units of measurement,

usua//g units of time or weighT.

/‘/ere are some ZXHVHPIES O{ rates in The rea/ WOV’/d.‘

ﬁ dollars @ kilometres
/ hour / hour
or |8 dollars per hour or 100 kilometers per

hour or 100 km/h

£ dollars E words
[ /ei/ogram [ minute
or Lk dollars per /ei/ogram or 70 words per minute
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Geﬁing to Grips with Unit Rates

All of the rates gou’ue jusf seen have one Thing in common. The bottom
number for all of them is | because They show | unit of measurement:
[ hour, | /ei/ogram, [ minute.

The word unit means a sing/e Thing or the number one.

These /EinS Ol( ratfes are ca//ea/ unit rates because gOM are COMPQV‘H’Ig The

Top number to the bottom number [, which tells you there is one unit of

measurement.

The Formu/a

To make rates easier to compare with each ofher, we need to Change

them to an equiva/enf unit rate with | as the bottom number. #

But not all rates that you come across will be unit rates (with a | as
the bottom number showmg [ unit of measurement). Here is what to do if

you have a rate like this:

90 metres 90m = ?m

| seconds 9s [s

[t's so slmp/e./ Just divide the fop number by the bottom number.

= |Om

//s

The unit rate is O metres per second.
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Insfa//ing the Formula

best dea/, etc.

Get the formula installed in your brain bg Wor/emg out the

unit rates and then compare them to see which is the fastest,

3 minutes

Sporfs Car Race Car
@ kms vs ﬂ) kms
3 hours 5 hours
Wor/emg Out:
Fastest Car?
Matt Amelia
E words vs ﬁ* words

L minutes

Wor/emg Out:

Fastest Texter?

T echnical Vocabu/ary

If you had to exp/am these mathematical terms to someone
else. what would you sag? Write your definitions of these
mathematical terms. Y ou may want to add an examp/e to some

O)( 1:10!/1}" d@ﬂHITIOHS. ChEC/? OI’I//HE /1( gou’re not sure.

Hana’y Hint: Don’t forget to add the measurement information to your final
answer, e.g. km per hour, beats per second, dollars per Ieg, etc. Without

this information, it is jusT a number, not a ratel

Ratio:

Rate:

Unit:

Unit rate:

Equiva/enf:
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Job Share

Create two different rates comparison prob/ems for a buddﬂ, then

see if Theg can solve it. If fheg don’t know how to work out
unit rates, show them what to do. W hen you can teach it,

gou'// know gou'ue learnt it.

Opfional Extension: Foreign Currency Rates of Exchange

Let's say gou’re going on ho/idﬂg to a foreign counfry and you want  fo c/mnge
your New Zealand dollars into their currency. How does that work? It's

another examln/e of rates in action in the real world!

Do some research into the New Zealand dollar and rates of exc/mnge for

forelgn CMI"V’@HC%.

o How does it work?

e How are the rates decided for each currenctj?

o What does it mean when currencies are weaker or sfronger than the New
Zealand dollar ?

o What is the calculation used to change $1 New Zealand dollar into a
forelgn cwrencg? Yes. there are online calculators that do it all for you,

but what is the actual calculation that s bemg done 7
USing the rates of exchange information, take $1000 New Zealand dollars

and compare them with 3 foreign currencies that are weaker and 3 forelgn
currencies that are sTronger. How much do you get for your New Zealand

dollars 7 Show your information and calculations on a table.

NOW gafher MID €V€I"gfl’)”’lg gou've /earned Gi’ld presem‘ gOMV‘ know/edge on a

posfer or create a dlglm/ Presemaﬁon on the p/afform of your choice.

Remember to make your presenfafion engagmg Msmg Picmres and

gmlnhics as well as your information.

Brand A Lollies
30 dollars

20 lollies

and B LOHI@S
v 36 dollars

150 Tlollies

Wor/emg OT:

Wor/emg Out: »

Alpple Orchard l
&P /?ﬁ GPP/QS

b trees

App/e Orchard 2
vs 180 /eg alnlu/es
['5 trees

Best yle/dmg Orchard 7
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Practical P rojecf How many Unit Rate Order
pulse beats in  Beats Per Minute | Clowest) —
The heart is a muscle. It lnushes blood fhrough the arteries, |5 seconds? 6 (highesf)
causing them to exlnand and contract in response  fo the flow of Exampl Bob |7 172 = 0.8 beats
. , pre 0 LTz
your blood. You can feel the expansions and contractions (gow + |5 | minutes
pu/se or heartbeat) in many P/aces Throughouf the bodg where an 0.8 x 60 second =
arferg passes close to the skin. L8 bears per_minute
Y
Ta/eing your pu/se means measurlng how many times the heart beats in a minute or the o
rate per minute. [t he/ps make you aware of your heart rhgl‘hm and the sfrengfh of
your heartbeat. One of the easiest /n/aces to take your pu/se is on your wrist — this
is called the radial Pulse. Friend |
Simp/g /ag your index and third flngers on the inside of your wrist below the base
of your Thumb, between the bone and the tendon. This spoT is over the radial arfery.
Wﬁen you feel the Thump of your. Pulse,vcount the beats for |5 seconds. If you're Friond 2
haumg Troub/e, maﬂbe look up a video online about how to take your pu/se.
*+Make sure gou're fa/emg the resTing pu/se rate, which means the person has not been
doing any strenuous phgsica/ exercise. Friond 3
Take the resfing pu/se rates of L other friends and a reacher, then compare them. Rate
them in order from | (lowest resrmg pu/se rate) to 6 (highesf resh’ng pu/se rate).
Use the same formula, but there is an extra sfep included to get the unit rate or Friend L
beats per minute. An examp/e has been done for you to follow.
Top Ti’n: If you have decimals in your ca/cu/an’ons, write them to 2
decimal p/aces. Friend §
USing your /enow/ea/ge of time, can you spof a different calculation you could make to
work out the beats per minute from the number of beats per [5 seconds? Use Bob's
pu/se rate as the exam'n/e and  show your Wor/emg out  here. Friend 6
Teacher
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Teacher Guidance

Hi there,

This DIY Maths resource is designed to be used independently by your Year 7-8 students. It could
be used as a follow up after explicit teaching or a task for students to work through and problem
solve as they go. There are a variety of tasks, including basic practice, practical skills, mathematical
vocabulary, buddy teaching and extension activities.

Print it out as an A4 or A5 booklet in colour or black and white. The back page of the booklet is
deliberately blank so that students can glue it easily into their maths books. Alternatively, you could
also use this resource on a digital platform.

The answers to the questions for the ‘Installing the Formula’ section of the booklet are included at the
bottom of this page so you can print them, cut them off and give them to students to self-mark.

We hope you and your students enjoy using this resource.

Team Twinkl
.""O'%r'""""""'"""'""""""""'""'"""'"""'""""""""'"""'""""""""'"""'""""""""'""""""""‘.

Answers for ‘Installing the Formula’

1. Sports Car Race Car 2. Matt Amelia
120 = 40 150 = 30 237 304
+ 3 1 + 5 1 + 3 + 4
or 40km per hour 30km per hour or 79 words per minute 76 words per minute
Fastest Car: Sports Car Fastest Texter: Matt
3. Brand A Lollies Brand B Lollies 4. Apple Orchard 1 Apple Orchard 2
30 36 204 480
+720 + 150 * 6 = 15
or 0.25c per lolly 0.24c per lolly or 34kg apples pertree  32kg apples per tree
Best Deal: Brand B Best Yielding Orchard: Orchard 1
e e ey

Answers for ‘Practical Project’ Question

The alternative is to use your knowledge of time to make the calculation.

There are 4 x 15 seconds in T minute. So you can take the number of pulse beats in 15 seconds and
simply multiply it by 4.

For example:
Bob 12 beats per 15 seconds
12 x 4 = 48 beats per minute

You should get the same answer by following the formula to get the unit rate for 1 second and
multiplying it by 60 to get beats per minute.
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