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mathlinE math lesson – Precision and accuracy of calculated quantities 

(Suitable for years 11 and 12)

Many quantities are measured directly with instruments. The precision and accuracy of a measured quantity depends on the instrument employed. (See mathlinE lesson – Decimal places and significant figures in measurements).

When a measurement is expressed in standard form, e.g. 
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, the place value of the last figure in the decimal part multiplied by the power of 10 and the unit kg gives the precision, and the number of figures (called significant figures) in the decimal part is the accuracy of the measurement.

The precision of 
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, i.e. 
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. The accuracy of the measurement is 5.

Some quantities are derived from measured quantities. They are called calculated quantities. There are certain procedures to follow in determining the precision and accuracy of a calculated quantity. 

Calculated quantities from addition and/or subtraction of measured quantities

Firstly change the measured quantities to the same unit.

After adding and/or subtracting the measured quantities, the resulting quantity has a precision same as the least precise measured quantity.

Example 1    Find the total of the following measured quantities:
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A suitable unit to change to is m. 12.3m is the least precise, and 12300mm is the most precise. 

A measurement in whole number is considered to be the most precise.
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Calculated quantities from multiplication and/or division of measured quantities

After multiplying and/or dividing the measured quantities, the resulting quantity has an accuracy same as the least accurate measured quantity.

Example 1    A journey consists of 3 trips of the same distance 123.9 km. The time taken to complete the journey is 5.3 hours. Calculate the average speed in kmh-1.

The measurement, 3 trips, is the most accurate. A measurement in whole number is 100% accurate and has an accuracy of infinity.

The measurement, 5.3 hours, has 2 significant figures (i.e. accuracy of 2). It is the least accurate.

By definition, average speed 
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Note that the average speed was expressed in standard form in order to show an accuracy of 2. Writing it as 
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 would imply that it is 100% accurate.

Exercise
1)    Evaluate 
[image: image16.wmf]g

kg

mg

32

.

3

004860

.

0

0

.

3451

+

-


2)    Find the volume of concrete (in m3) required to make 10 rectangular slabs of identical dimensions, 
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