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Key Concept
The terms precision and accuracy are often used 
interchangeably in everyday speech, but they have 
distinct meanings in mathematics. In this lesson, 
students learn to compare the precision and accuracy of 
measurements. They also use tolerance to express the 
amount by which a given measurement varies from a 
specified value.

Key Question: Example 1
Is it possible for two different measurements to have 
the same level of precision? If so, give an example.
Yes. For example, 2.4 cm and 2.9 cm use the 
same units and both measurements are given 
to the nearest tenth, so the measurements are 
equally precise.

Activity
• Materials ruler, protractor
• Goal Students measure a line segment and an angle. 

They analyze the precision of their tools and the 
ramifications on the range of possible values for the 
actual segment length and actual angle measure.

• Teaching Strategy Students are sometimes 
confused by protractors that have two sets of 
measures along the curved edge. Having students 
identify the angle as acute or obtuse before they 
measure it will help them choose the correct 
measurement.

• Key Discovery The level of precision of a 
measurement tool tells you the range of possible 
values for the actual measurement.

Key Question: Example 2
How do you know the actual length of the pencil 
could not be 6  15 __ 

16
   inches?

Ann measured to the nearest   1 __ 
4
   inch, so if the 

actual length were 6  15
 __ 

16
   inches, she would have 

reported the length as 7 inches rather 
than 6  3 __ 4   inches.

Avoiding Common Errors
EXAMPLE 2  Given a measured length of 6  3 __ 

4
   inches, 

students might erroneously subtract   1 __ 
4
   inch in order 

to the find the least possible length of the pencil and 

add   1 __ 
4
   inch in order to the find the greatest possible 

length. Remind students that when you measure to 

the nearest   1 __ 
4
   inch, the actual length is within one-half 

of   1 __ 
4
   inch of the measured length; that is, the actual 

length is within   1 __ 
8
   inch of 6  3 __ 

4
   inches.

Key Question: Example 3
How do you determine which of the measurements is 
closest to the actual mass of 1.8 kg?
Find the absolute value of the difference between 
each measurement and the actual mass. The 
least of these absolute values corresponds to the 
measurement that is closest to the actual mass.

Key Question: Example 4
What does it mean when you say that Machine B 
produces hockey pucks with the least tolerance?
The diameters of the hockey pucks produced by 
this machine fall within a smaller range than the 
pucks produced by the other machines.

Differentiated Instruction
Example 4 Visual learners might benefit from seeing 
a number line that compares the range of diameters 
produced by each machine.

75.7 75.8

A
B

C

75.9 76 76.1 76.2 76.3

Closing the Lesson
Have students answer the following question: What is 
the difference between precision and accuracy?
Precision is the level of detail an instrument 
can measure. Accuracy describes how close a 
measurement is to the actual or accepted value. 

 1 Precision and Accuracy

Homework Help
Example 1: Exs. 1–6
Example 2: Exs. 7–8
Example 3: Exs. 19, 20
Example 4: Exs. 23–28
Activity: Exs. 9–15
Enrichment: Exs. 16–18, 
21, 22, 29–31

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises:
3, 7, 11, 20, 26.
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Activity Answers
 1. 4.6 cm (metric ruler); 47° (protractor)
 2. ruler: millimeters; protractor: degrees
 3. The actual length is within 0.5 mm of 4.6 cm; the 

actual angle measure is within 0.5° of 47°.

Check Answers
 1. 10,001 ft

 2. 5  3 __ 
8
   in.

 3. 63 mm
 4. 771.5 mL; 772.5 mL
 5. 2 kg; 1.92 kg
 6.  ± 0.15 mm

Exercise Answers
 1. 119 in.
 2. 62 min
 3. 90.25 mL
 4. 823 cm

 5. 12  3 __ 
8
   mi

 6. 7013 mg
 7. 1,670.5 ft; 1671.5 ft

 8. 8  9 __ 
16

   oz; 8  11 __ 
16

   oz

 9. 4 cm
 10. 35°

 11. 1  3 __ 
8
   in.

 12. 2 in.

 13. 1  1 __ 
2
   in.

 14. 1  1 __ 
2
   in. or 1  3 __ 

4
   in. (Accept either answer.)

 15. 1  5 __ 
8
   in.

 16. Sample answer: nearest inch
 17. Sample answer: nearest   1 __ 

16
   inch

 18. Sample answer: nearest foot
 19. Justine; Justine
 20. a. Alex
  b. Chandra
  c. Luis
 21. Sample answer: The scale gives precise 

measurements, but the scale is not accurate 
because it overstates the mass by 0.06 kg. 

 22. Sample answer: The actual length of a stick 
is 20.01 cm; you give the length as 18.54 cm 
(precise, but not accurate); a friend gives the 
length as 20 cm (accurate, but not precise).

 23. 5  1 __ 
8
   oz ±   1 __ 

8
   oz

 24. Factory B
 25. 4.13 oz; 4.07 oz
 26. Factory D
 27. Factory A, C, or D
 28. No; need to know the target weight of the bags 

of popcorn
 29. Sample answer: Yes; the actual mass falls within 

both ranges.

 30. 20  5 __ 
8
    in.  2 ; the greatest possible length is 5  1 __ 

2
   in. 

and the greatest possible width is 3  3 __ 
4
   in., so the 

greatest possible area is  (5  1 __ 
2
   × 3  3 __ 

4
  )   in.  2 

 31. a. B
  b. A
  c. C

ANSWERS
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