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 2 Significant Digits

Key Concept
The number of digits in a measurement is related 
to the precision of the measurement. Significant digits 
(also called significant figures) are those digits of a 
measurement that contribute to the precision of the 
measurement. Students learn how to identify significant 
digits and how to use the correct number of significant 
digits in reporting the result of a calculation.

Key Question: Example 1
How do you decide whether a 0 is significant or not?
A zero is significant if it appears to the right of the 
last nonzero digit and to the right of the decimal 
point, or if it falls between two significant digits.

Differentiated Instruction
Example 1 Some students may need scaffolding to 
help them get started working with significant digits. 
Before they attempt Example 1, ask students to identify 
the three significant digits in 20,400 ft and the two 
significant digits in 0.050 mm. Specifying the number 
of significant digits in each measurement gives students 
a stepping-stone toward the more open-ended problems 
in Example 1.

Key Question: Example 2
How is the measurement 7.00 ×  10  3  miles different from 
7000 miles?
7.00 ×  10  3  miles has 3 significant digits, whereas 
7000 miles only has 1 significant digit.

Key Question: Example 3
How do you determine which measurement is the least 
precise measurement?
Find the number of significant digits in each 
measurement and choose the measurement that 
has fewer significant digits.

Avoiding Common Errors
Example 3 Students might express the product in 
Example 3b as 5.9 ×  10  7  mi. Remind students that when 
they multiply linear measurements, the result should be 
expressed in square units. In this example, students can 
think of the given measurements as the side lengths of 
a large rectangular region. The area of the region is the 
product of the side lengths, and the appropriate units 
are square miles: 5.9 ×  10  7   mi  2 .

Key Question: Example 4
How do you round 12.8  m  2  to 1 significant digit?
The first significant digit is in the tens place, so 
round to the nearest ten: 12.8  m  2  ≈ 10  m  2 .

Vocabulary
Exact Numbers Calculations sometimes involve 
numbers that are obtained not from measurements but 
from counting. Such numbers are called exact numbers, 
and are considered to have infinitely many significant 
digits. For example, suppose you have 3 rocks with 
the following masses: 2.4 kg, 3.7 kg, and 5.1 kg. The 
average mass is

  2.4 + 3.7 + 5.1  __ 
3

   = 3.7
−
3 ≈ 3.7 kg.

Even though you divide by a single digit, the result is 
rounded to 2 significant digits because 3 is an exact 
number. That is, the least precise measurements in the 
calculation are taken to be the masses with 2 significant 
digits.
Note that the values used in many conversions are 
exact numbers. For example, 1 foot equals 12 inches. 
In conversions involving feet and inches, the value 12 
should be considered an exact number.

Closing the Lesson
Have students answer the following question:
Is the 0 in 650 ft a significant digit? If so, why? If not, 
how can you express the measurement so that the 0 is 
a significant digit?
The 0 is not a significant digit. To express the 
measurement so that the 0 is a significant digit, 
write 650 ft as 6.50 ×  10  2  ft.

Homework Help
Example 1: Exs. 1–9
Example 2: Exs. 10–15
Example 3: Exs. 16–25
Example 4: Exs. 26, 27
Enrichment: Exs. 28–32

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises:
9, 11, 19, 26.
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Check Answers
 1. 4
 2. 1
 3. 4
 4. 5.400 × 10  3  mi
 5. 5 ft
 6. 82,700 m m  2 
 7. 8.3 × 10  5  km
 8. 24 in.

Exercise Answers
 1. 3
 2. 2
 3. 4
 4. 1
 5. 4
 6. 4
 7. 5
 8. 3
 9. 2
 10. 3
 11. 4
 12. 1
 13. 4
 14. 2
 15. 5
 16. 227 kg
 17. 6.4 mi
 18. 27 cm
 19. 48.2  m  2 
 20. 1700  ft  2 
 21. 19
 22. 6.4 ×  10  4  mi
 23. 5 ×  10  3  yd
 24. 9.4 ×  10  8   m  2 
 25. 1.93 ×  10  12   km  2 
 26. 4392 ft; 339,000  ft  2 
 27. 12  cm  2 ; 43  cm  3  
 28. Sample answer: 23,500 km
 29. Sample answer: 1200 cm
 30. Sample answer: 0.5555 mm

 31. a. 3.9 cm (2 significant digits); 2.4 cm  
(2 significant digits)

  b. 9.4  cm  2  
 32. No; the answer is too precise. He should state the 

result as 22.1 mi/gal.

ANSWERS
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