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 3 Errors in Measurement

Key Concept
The significance of an error in measurement depends 
on both the accuracy of the measurement and the 
magnitude of what is being measured. So it is important 
to understand both absolute error and relative error. 
When measurements are used in calculations, the 
relative error is influenced by the accuracy of the 
measurements being used.

Key Question: Example 1
What does the absolute error tell you about the 
measured value?
The absolute error indicates that the actual value 
is 7 g more or less than the measured value. 

Key Question: Example 2
Why is it helpful to express the answer as a percent?
It is easier to understand the absolute error in 
relation to the actual measurement, which is 
thought of as 100%.

Avoiding Common Errors
Example 2 Students might mistakenly calculate relative 
error by finding the ratio of the measured value to the 
actual value. Remind students that relative error is the 
ratio of the absolute error to the actual value, not the 
measured value to the actual value.

Differentiated Instruction
Example 2 Students might gain a better grasp of 
relative error if they see a visual representation, as 
shown below.

0 0.1 0.2

0.007
0.175

The relative error (4%) is the ratio of the absolute error, 
represented by the short segment, to the actual value, 
represented by the long segment.

Key Question: Example 3
Why are the minimum and maximum lengths of the wall 
7.5 m and 8.5 m?
If you measure to the nearest meter, then the 
actual measurement can be up to half a meter 
away. The direct measurement was 8 m. Half a 
meter below that is 7.5 m. Half a meter above that 
is 8.5 m.

Key Question: Example 4
How does the relative error of the calculated area 
compare with the relative error of the measured 
dimensions?
The relative error of the calculated area is greater 
than the relative error for either dimension.

Activity
• Materials calculator with π key
• Goal Students calculate the area of a circle two 

different ways by rounding at different stages of the 
calculation. Then they compare the results.

• Teaching Strategy Have students repeat the 
activity with other radii and observe that the two 
methods sometimes give different results, as with a 
radius of 32 cm or 68 cm, and sometimes give the 
same result, as with a radius of 61 cm or 78 cm.

• Key Discovery Rounding in the middle of a 
calculation can give a less accurate result than 
rounding at the end of the calculation.

Closing the Lesson
Have students answer the following question: What is 
the difference between absolute error and relative error?
Absolute error is the distance between a 
measured value and the actual value. Relative 
error is the ratio of the absolute error to the 
actual value.

Vocabulary
Exercise 14 Students should be accustomed to 
rounding but may not be accustomed to truncating. 
Explain that truncating a number involves cutting off the 
end digits without rounding. In Exercise 14 the truncated 
numbers are 3.5 and 6.1, NOT 3.6 and 6.2. You may 
want to extend this exercise by having students compare 
the relative error using truncated values (3.3%) to that 
using rounded values (1.1%).

Homework Help
Example 1: Exs. 1–6
Example 2: Exs. 1–7
Example 3: Ex. 11
Example 4: Ex. 12
Activity: Ex. 13
Enrichment: Exs. 8–10, 
14–15

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises:
3, 7, 11, 12.
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Check Answers
 1. 33 ft
 2. 0.1%
 3. 2.64375  m  3 ; 5.20625  m  3  
 4. 5.9%

Activity Answers
 1. Method 1: 9100  cm  2 ; Method 2: 9200  cm  2 
 2. The results differ by 100 cm². The second 

calculation gives a more accurate result.

Exercise Answers
 1. 2 m; 4.8% 2. 0.3 cm; 3.7%
 3. 0.5 in.; 2.1% 4. 25 mg; 1.6%
 5. 5 sec; 4% 6. 98 mi; 0.4%
 7. Sample answer: Although Ryan’s measurement 

has a smaller absolute error (0.5 cm versus 
0.8 cm), Nadine’s measurement is more 
accurate because it has a smaller relative error 
(2.6% versus 3.0%).

 8. a. 0.12 kg
 b. 2.28 kg or 2.52 kg
 9. a. Estimate: 220 ft; Actual: 230 ft
 b. Absolute error = 10 ft; Relative error ≈ 4%
 c. Disagree; based on the estimated perimeter, 

the designer must buy 220 ÷ 15 ≈ 14.7, 
or 15 rolls; based the actual perimeter, the 
designer must buy 230 ÷ 15 ≈ 15.3, or 
16 rolls.

 10. Yes; for example, an actual value of 300 and 
a measured value of 700 has a relative error 
of   400 ___ 

300
   ≈ 133%.

 11. 261.375  cm  2 ; 276.275  cm  2 
 12. a. 4.2%, 1.2%
 b. 4.3%
 c. The relative error for the area is greater than 

the relative errors for the base and height.
 13. a. 4,860,000  mm  3 
 b. The volume in part a overstates the volume as 

calculated in part b (4,850,000  mm  3 ).
 14. 21.3; 0.7785; 3.5%
 15. a. Computer screen: nearest 0.1 ft; Movie screen: 

nearest 1 ft
  b. Computer screen: 3.8%; Movie screen: 0.8% 
 c. Movie screen

ANSWERS
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