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3.3 Accuracy and Precision Notes

In everyday life, people often use the words “precise” and “accurate” to mean the same thing. In

mathematics and the trades, however, they have different meanings.

Accuracy refers to 'i' he €Xxac bress o ‘F MEAIUreMNCn +

To be accurate, a measured valuemustbe @ 5 cl/ose to the rea |

vdlue as possible. If you measure something accurately, someone should

beableto repeat the Sam€ measyremnet and get the
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When taking measurements, it is important to think about the appropriateness of the unit of
measurement. For example, you would not need to know the distance between 2 cities in

millimetres. The kilometre would be a much more appropriate unit of measure.

Examples:

Explain if the following measurements would give an accurate measure and if the measuring
device is appropriate. State why or why not.

Using the length of stride to mark off a soccer field.
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Precision

Precision is the S mal/es f‘ . {' CO‘F MEas APCMM’L on the measuring

device being used. For example, if your ruler has millimetres, that is as

_]? réci9e A5  sjoe  Cat MEd5 ur € Precision is determined by the
7

limitations of the measuring device.

Because of the limited precision of a measuring device, there is always

Uncectara 7L\/ when taking measurements. For example, if you are

3
measuring a box with a ruler marked in centimetres and the box is slightly less than 6¢m, you
have to say that it is 6cm long. You cannot give a more precise measure than this because of the

units of the measuring device.

It is often necessary to record how much uncertainty exists in a measurement. Unless otherwise

stated, unceﬂw half e preciso N of the measuring

device M Y nc(r{ﬁn))/.
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State the precision and uncertainty of the following examples.

Ex 1. Anoven’ s temperature can be set in 5°C increments. Bob sets the oven at 425°C

a. What is the precision and uncertainty of the oven?

?,‘e Cl‘gft '7 - g OC
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"Mcc/‘)(ﬂl"’lf‘ 5% -2 = ;2-; -
b. Write the oven’s temperature in the form Measured value + uncertainty
byas F 2.5%
c. What is the range (minimum and maximum) of the oven’s possible temperature?
o . o
max - Y26%¢Cc ¥ 2.57¢ = 427.5%
o o
Lo 0 - .§°C
min’ Y2¢°% -2.5Cc = Ha2
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Show you know

Genevieve is mixing juice in a jug marked in quarter-litres. She measures the amount of juice in
a jug to be approximately 2.5L

a. What is the precision of the jug’s scale?

)
— S"
g = 0.25 L

b. What is the uncertainty in the scale of the jug?

0.2 =2 = 0125

c. Write the measurement of juice in the jug in the form: Measured value + uncertainty

.S, *+ 0.1a51L

d. What is the range of volume (in litres) that could be in the jug?

min 2.6 —0.125 - 23751 2,375 +o )./QS”L

Uncertainties when 2 objects are being added or subtracted

When adding and subtracting measurements that each have an uncertainty, the combined value
will also have an uncertainty. The uncertainty of the final amount is the sum of the measured
uncertainties.

You always add uncertainties!
-—-'-'-__________-'—-——______ i

Ex. 1

Shelby wants to install new cupboards in her kitchen. The space available in her kitchen is 230
cm wide, measure to the nearest centimetre. She plans to buy prebuilt cupboards from IKEA.
The sizes available are 70cm, 95cm, and 65¢m wide. If Shelby were to buy one of each size of
the cupboards, can she safely assume that they will fit the available space? Why or why not?

Solution P: | ¢ ];'—2: O.65cv
a. Write the lengths of each cupboard in the form: measured value + uncertainty

7&1’.«!—' j:(?.g(m / {5_(’-: .t p‘gcm/ é;cm i&.§c~.
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b. What is the total length of the 3 cupboards in the form: measured value + uncertainty

70495 +65 = 2130em -

0.6+ 0.5+t0.5 2 .5 em

230cm L 1.Scm

c. What is the min and max length of the 3 cupboards combined (range)

max 230 + 1.5 = 2315 ¢y
mial 239 - 1.5 = 2485 cm

raAgc 22§ Scm — 2% 5cH

Show you know

Bob is a carpenter. He is installing sheets of plywood as a subfloor. He measures 2 sheets to be
2.25m and 1.30 meters using a tape measure marked in centimeters.

. 132 e '
32%6.”' Wr1jte theclengths of each sheet of plywood in the form: measured value + uncertainty

lem =2 = 0 S
N2 cm £ 0.5
I?ﬂcﬂﬂ j;_- 0~;CM

b. What is the total length of 2 sheets of plywood in the form: measured value + uncertainty

226 ¢cm U130 cm = 3 5%5ca

O Scem T 0Sem = ) cn

355 cm . lem
c. What is the min and max length of the 2 sheets combined (range)
Mmax @ 355 .+ lcrmr = 35bem
mia l 365~ lem = 359~
35GcaH — 7S bcm



