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Numerical  
Computation

1–1  The Number Types 

Table 1-1 

Number Type Definition Example Explanation
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2 Chapter 1   ◆   Numerical Computation 

Number Type Definition Example Explanation

1 1 2 3 4 5 6 7234567

Positive

Some positive numbers are:

Negative

2
9
2

Some negative numbers are:

2
3

5, 2 58
2
3

5, 2 58

5.63941.75
7
230

Figure 1-1

Positional Number Systems 

Place Value 

Table 1-1 
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Table 1-2 

Number Power of 10 Name

The Opposite of a Number 

◆◆◆ Example 1: 

Symbols of Equality and Inequality

Absolute Value

3 3

If both of these integers are inside “absolute value”
bars, then the result is the same:

3.3 3oreither

Figure 1-2

◆◆◆
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◆◆◆ Example 2: 

Instruction Looks Like

◆◆◆ Example 3: 

Approximate Numbers

◆◆◆ Example 4:

Exact Numbers

◆◆◆ Example 5:

◆◆◆

◆◆◆

◆◆◆

◆◆◆
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Significant Digits

◆◆◆ Example 6: 

Table 1-3 

Rule Examples

◆◆◆

Accuracy and Precision

◆◆◆ Example 7: 

Number Accurate to: Precise to:

◆◆◆

Rounding
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◆◆◆ Example 8:

Number
Rounded to Two 
Decimal Places

Rounded to Two
Significant Digits

◆◆◆ Example 9:

Number
Rounded to Three  
Decimal Places

Rounded to Three
Significant Digits

◆◆◆

◆◆◆

Equality and Inequality Signs

1.	
2.	
3.	

4.	
5.	
6.	

Absolute Value

7.	
8.	
9.	

10.	
11.	
12.	

Significant Digits

13.	
14.	
15.	
16.	
17.	
18.	
19.	
20.	

21.	
22.	
23.	
24.	
25.	
26.	
27.	
28.	

29.	
30.	
31.	
32.	

33.	
34.	
35.	
36.	

Exercise 1  ◆  The Number Types
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1–2  Numerical Operations

Addition and Subtraction

Table 1-4 

Numerical 
Operation Rule Example Explanation

37.	
38.	
39.	
40.	

41.	
42.	
43.	
44.	

45.	
46.	

47.	
48.	

49.	
50.	
51.	
52.	

53.	
54.	
55.	
56.	

Adding Signed Numbers

◆◆◆ Example 10:

◆◆◆
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Subtracting Signed Numbers

◆◆◆ Example 11:

Subtracting Negative Numbers by Calculator

−

(−) +/−

Addition and Subtraction of Approximate Numbers

◆◆◆ Example 12:

Discard

Answer: 49.5

25.8
18.3
5.4+

49.5 195

125
07

Discard

Answer: 49.5

25.8
18.3
5.4+

49.5 495

225
27

Small c
hanges

Discard

Answer: 49.6

25.8
18.3
5.4+

49.5 505

235
27

Small c
hanges

Figure 1-3

◆◆◆ Example 13: 

Adding and Subtracting Exact and Approximate Numbers

◆◆◆ Example 14: 

◆◆◆

◆◆◆

◆◆◆

◆◆◆
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Multiplication and Division

◆◆◆ Example 15: 

Table 1-5 

Numerical 
Operation Rule Example Explanation

×

◆◆◆
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Numerical 
Operation Rule Example Explanation

Table 1-5 

Multiplication Quick Review

Multiplying Signed Numbers

◆◆◆ Example 16:

◆◆◆
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Line-Entry Multiplication

◆◆◆ Example 17: 

(−) (−)9 × =6 8 3 7968

Division Quick Review

◆◆◆ Example 18: 

◆◆◆ Example 19: 

Dividing Signed Numbers

◆◆◆ Example 20:

Reciprocals

◆◆◆ Example 21: 

◆◆◆

◆◆◆

◆◆◆

◆◆◆

The reciprocal key on your 
calculator may look like this 1  
or this 1/ . Both give you the 
same results. 

On some calculators, the recipro-
cal key might be a second func-
tion key; on other calculators, it 
might be available only from the 
calculator’s menu.

Be sure to identify the reciprocal 
key on your calculator.

◆◆◆
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◆◆◆ Example 22: 

Exponents Defined

◆◆◆ Example 23: 

Exponents and Roots

Table 1-6 

Numerical 
Operation

Rule 
Name Example Explanation

Negative Base Exponents

◆◆◆ Example 24:

◆◆◆

◆◆◆

◆◆◆
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◆◆◆ Example 25: 

(−) 1 4 5 =. 5
−6.4097...

−1.455

1 4 5 =. 5
6.4097...

1.455

◆◆◆ Example 26: 

3 8 5 =. 3
0.0175233...

3.85−3

(−)

Fractional Exponents

◆◆◆ Example 27: 

8 ( )2 =÷ 3 4

Roots

◆◆◆

◆◆◆

◆◆◆
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3 6 =4 4

Principal Roots

◆◆◆ Example 28:

◆◆◆ Example 29: 

Odd Roots of Negative Numbers by Calculator

◆◆◆ Example 30: 

5 78 =5 3.876 159 242

Exercise 2  ◆  Numerical Operations

Addition and Subtraction

◆◆◆

◆◆◆

◆◆◆

1.	 2.	 3.	

4.	 5.	 6.	

7.	
8.	
9.	

10.	

11.	
12.	
13.	
14.	
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4.0155 9.75 27.3 

+

R1 R2

DC Power
Source

R3

Figure 1-5

Pipe

D

r

Insulation

Figure 1-4

Word Problems Involving Addition and Subtraction

15.	

16.	

17.	

18.	

19.	

20.	

Word Problems Involving Multiplication

29.	

30.	

31.	

32.	

33.	

34.	

35.	

36.	

37.	

38.	

Division

39.	
40.	
41.	
42.	

43.	
44.	
45.	
46.	

Word Problems Involving Division

47.	

48.	

49.	

50.	

Multiplication

21.	
22.	
23.	
24.	

25.	
26.	
27.	
28.	
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Roots

90.	

91.	

92.	

93.	

Word Problems Involving Powers

86.	

87.	

88.	

89.	

Reciprocals

51.	
52.	

53.	
54.	

55.	
56.	

Word Problems Involving Reciprocals

57.	

58.	

59.	

60.	

Powers

61.	
62.	
63.	

64.	
65.	
66.	

67.	
68.	
69.	

70.	
71.	
72.	

73.	
74.	
75.	

76.	
77.	
78.	

79.	
80.	
81.	

82.	
83.	
84.	

85.	

Figure 1-6

35.8 cm

35.8 cm35.8 cm

Figure 1-7

59
.4 

cm
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Applications of Roots

98.	

99.	

100.	

1–3  Order of Operations 

Table 1-7 

Order Operation

◆◆◆ Example 31: 

◆◆◆ Example 32: 

Parentheses

Remember BEDMAS: Brackets 
(Parentheses), Exponents, 
Division, Multiplication, Addition, 
Subtraction.

◆◆◆

◆◆◆

94.	

95.	

96.	

97.	

2.55 ft

Figure 1-8
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◆◆◆ Example 33: 

◆◆◆ Example 34: 

◆◆◆ Example 35: 

◆◆◆ Example 36: 

Order of Operations with Approximate Numbers

◆◆◆ Example 37: 

◆◆◆

◆◆◆

◆◆◆

◆◆◆

◆◆◆
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◆◆◆ Example 38: 

21.8 ft

33.74 ft

x

Figure 1-9

◆◆◆

Order of Operations with Approximate Numbers

21.	
22.	
23.	

24.	

25.	

26.	

27.	
28.	
29.	

30.	

31.	

32.	

33.	

34.	

35.	

36.	

37.	

38.	

39.	

40.	

15.	

16.	

17.	

18.	

19.	

20.	

1.	
2.	
3.	
4.	

5.	

6.	

7.	

8.	

9.	
10.	
11.	

12.	

13.	

14.	

Exercise 3  ◆  Order of Operations

Combined Operations with Exact Numbers
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1–4  Scientific and Engineering Notation

Evaluating Powers of 10

◆◆◆ Example 39:

◆◆◆ Example 40:

Table 1-8 

Positive Powers Negative Powers

Scientific and Engineering Notation

1.5 × 1011

500000 × 300000

1.5E11

500000 × 300000

1.5 × 1011

500000 × 300000

Decimal number Power of 10

◆◆◆

◆◆◆
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Table 1-9 

Notation Style Converting to Notation Converting from Notation

Addition and Subtraction

◆◆◆ Example 41: 

◆◆◆
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◆◆◆ Example 42:

Multiplication

◆◆◆ Example 43:

◆◆◆ Example 44:

Division

◆◆◆ Example 45: 

◆◆◆ Example 46:

◆◆◆

◆◆◆

◆◆◆

◆◆◆

◆◆◆

Scientific and Engineering Notation

9.	
10.	

11.	
12.	

13.	
14.	

15.	
16.	

17.	
18.	

5.	
6.	

7.	
8.	

1.	
2.	

3.	
4.	

Exercise 4  ◆  Scientific and Engineering Notation

Powers of 10
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19.	
20.	

21.	
22.	

23.	
24.	

25.	
26.	

27.	
28.	

Multiplication and Division

29.	
30.	

31.	
32.	

33.	
34.	

35.	
36.	

37.	
38.	

39.	
40.	

Addition and Subtraction

41.	
42.	

43.	
44.	

2.47  104 

4.98  105 

9.27  106 

Figure 1-11

4.98  105 2.47  104 9.27  106 

Figure 1-10

Scientific Notation and Engineering Notation on a Calculator

45.	
46.	
47.	
48.	
49.	
50.	

51.	

52.	

53.	

1–5  Units of Measurement

Systems of Units
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Symbols and Abbreviations

Conversion Factors

◆◆◆ Example 47: 

0.3048 m = 1 ft.

2 ft. 3 ft.

1 m
0 m

  1 ft.0.3048 m

Figure 1-12

◆◆◆ Example 48: 

◆◆◆

RULE

RULE



25Section 1–5    ◆    Units of Measurement

Using More Than One Conversion Factor

◆◆◆ Example 49: 

Metric Units

Table 1-10 

Measurement Base SI Unit Examples of Derived or Related Units 

Metric Prefixes

◆◆◆ Example 50:

◆◆◆

◆◆◆
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Table 1-11 

Amount
Multiple or 

Submultiples Prefix Symbol Pronunciation Meaning

Converting Between Metric Units

◆◆◆ Example 51: 

◆◆◆ Example 52: 

◆◆◆

◆◆◆

◆◆◆
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Converting from One Imperial Unit to Another

◆◆◆ Example 53: 

Converting Areas and Volumes

◆◆◆ Example 54: 

Converting Rates to Other Units

◆◆◆

◆◆◆
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◆◆◆ Example 55: 

◆◆◆

Exercise 5  ◆ U nits of Measurement

1.	
2.	
3.	
4.	

5.	
6.	
7.	
8.	

9.	
10.	
11.	
12.	
13.	

14.	
15.	
16.	
17.	

18.	
19.	

20.	

21.	
22.	
23.	
24.	

25.	
26.	
27.	
28.	

29.	
30.	
31.	
32.	
33.	

34.	
35.	
36.	

Figure 1-13

37.	
38.	

39.	

40.	

41.	

42.	
43.	
44.	

45.	

Applications of Unit Conversion

46.	
47.	

Figure 1-14

7361 yd2.
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48.	

49.	
50.	

51.	

52.	

53.	

54.	

1–6  Substituting into Equations and Formulas

Substituting into Equations

◆◆◆ Example 56: 

◆◆◆ Example 57: 

Substituting into Formulas

Area of a 
Circle 114

◆◆◆

Figure 1-15

8834 in. 2
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◆◆◆ Example 58: 

Exercise 6  ◆  Substituting into Equations and Formulas

1.	

2.	

3.	

4.	

5.	

6.	

7.	

8.	

9.	

10.	

11.	

12.	

13.	

14.	

15.	

◆◆◆

4500 lb

11.6 cm2

4500 lb

5.2 yd.

Figure 1-16
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1–7  Percentage

Table 1-12 

Numerical Operation Explanation Example

PERCENTAGE

Percentage
A

P B
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The Triangle Method

P B

This is what you’re looking for.

Use your �nger to
cover up what you

are looking for.

These two components are
multiplied to �nd A.

So, to �nd A, we multiply P times B.

A = P B

Figure 1-17

Finding the Amount When Base and Rate are Known

◆◆◆ Example 59: 
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◆◆◆ Example 60: 

Finding the Base When a Percent of It is Known

P

A

This is what you’re looking for.

Example 61: 78

Example 61: 12% or 0.12 

These two components are
divided to �nd B

So, to �nd B, we divide A by P.

Use your �nger to
cover up what you

are looking for.

B = A
P

Figure 1-18

◆◆◆ Example 61: 

◆◆◆ Example 62: 

◆◆◆

◆◆◆

◆◆◆

◆◆◆
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Finding One Number as a Percent of Another Number

BP

A

This is what you’re looking for.

These two components are
divided to �nd P.

So, to �nd P, we divide A by B.

P = A
B

Figure 1-19

◆◆◆ Example 63: 

◆◆◆ Example 64: 

Percent Change, Efficiency, Error, and Concentration

◆◆◆

◆◆◆

Table 1-13 

Numerical 
Operation Formula Explanation
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Percent Change 

◆◆◆ Example 65: 

◆◆◆ Example 66: 

Percent Efficiency

◆◆◆ Example 67: 

Power out
1.12 hp

Power in
865 W

Figure 1-20

◆◆◆

◆◆◆

◆◆◆

Numerical 
Operation Formula Explanation

Table 1-13 
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9.	 10.	 11.	 12.	

13.	 14.	 15.	 16.	

Percent Error

◆◆◆ Example 68: 

500
grams

507.0 g

Figure 1-21

Percent Concentration

◆◆◆ Example 69: 

◆◆◆

◆◆◆

Exercise 7  ◆  Percentage

Conversions 

1.	 2.	 3.	 4.	

5.	 6.	 7.	 8.	
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Finding the Amount

17.	
18.	
19.	
20.	

21.	

22.	

Finding the Base

23.	
24.	
25.	
26.	
27.	

28.	

Finding the Percent

29.	
30.	
31.	
32.	
33.	
34.	

35.	

Percent Change

36.	
37.	
38.	
39.	

40.	

41.	

Percent Efficiency

42.	

43.	

44.	

5840 L
of water

Capacity 50 500 L

Figure 1-22

 Figure 1-23

92.5 W
in

62.0 W
out

Percent Error

45.	

46.	
47.	

Percent Concentration

48.	

49.	

50.	
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1-1  The Number Types

1.	

2.	

3.	

4.	

5.	

6.	

7.	

8.	

9.	

10.	

◆◆◆  CHAPTER 1 REVIEW PROBLEMS  ◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆

11.	

12.	

13.	

14.	

15.	

16.	

17.	

18.	

19.	

20.	

21.	

22.	

23.	

24.	

25.	

26.	

27.	

28.	

29.	

30.	

31.	

32.	

33.	

34.	

1-2  Numerical Operations

35.	

36.	

37.	

38.	

39.	

40.	

41.	

42.	

43.	

44.	

1–3  Order of Operations
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1-4  Scientific and Engineering Notation

45.	

46.	

47.	

1-5  Units of Measurement

48.	

49.	

50.	

51.	

52.	

53.	

54.	

55.	

56.	

57.	

58.	

59.	

1-6  Substituting into Equations and Formulas

60.	

61.	

62.	

1-7  Percentage

63.	

64.	

65.	

66.	

67.	

68.	

69.	

70.	

71.	

72.	

73.	


