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Like Fractions

This is easy to see with measurements:

Measuring rule

.

e
B e

w@is

“T T T T 1 1] 2sevenths

T T L I 1] +83sevenths
I [ ] 5seventhsor}

I

o

e e L

S SR i i

i

Fractions having the same denominator are called like fractions. In the preceding
problem,  and £ both have denominator 7 and are like fractions. Adding like frac-
tions is easy: first, add the numerators to find the numerator of the sum and
second, use the denominator the fractions have in common as the denominator of

the sum.

5 2+5 < % Add numerators
+ § =

9
g&me denominator 1

3 1 .5 _ ~
BrFE Tt T 13 12

Notice that we write the sum in lowest terms.

1 .3 T .5
@ §*8 ® g+
1, 43 1,4,5,,2,8
(© 23+ 35 (d) 7+7+7+17+7
1 1,,8
(e) 2+32 ) 3 +28

Chap. 2 Fractions §
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EXAMPLE
5

Suppose that we want to add the fractions % + 15

The first step is to find the LCD of the denominators 8 and 12. To find the LCD
follow this procedure.

Step 1 Write each denominator as a product of its prime factors. If you need to
review this concept, see page 40.

8§=2.2.2 12=2-2.3

Step 2 To form the LCD, write each factor that appears in either denominator, then
repeat it for the most number of times it appears in any one denominator.

ICD=2-2-2-3 = 24

There are > There is
3 factors of 1 factor of
21in 8. 31in 12,

The LCD of 8 and 12 is 24. This means that 24 is the smallest number
that is exactly divisible by both 8 and 12.

EXAMPLE

Find the LCD of 12 and 45.
Step 1 Find the prime factors of each number.

12=2.2-3 45=3-3-5

Step 2 The LCD must contain the factors 2, 3, and 5. The factor 2 occurs twice in
12, the factor 3 occurs twice in 45, and the factor 5 occurs just once in 45.

ILCD=2.2.-3-3-5=180

The number 180 is the smallest number that is exactly divisible by both
12 and 45.

YOUR TURN

Use the method described to find the LCD of the numbers 28 and 42.

SOLUTION

Step 1 Find the prime factors of each number.
98 = 2w@s7 42 =2-3-7

Step 2 The factors 2, 3, and 7 all appear. The factor 2 appears at most twice
(in 28) and both 3 and 7 appear at most just once in any single number.
Therefore the LCD is

2-2.3-T=84

Chap. 2 Fractions
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PROBLEMS !

Practice by finding the LCD for each of the following sets of numbers.

(a) 2and4 (b) 8and4 (¢) 6and3

(d) 5and4 (e) 9and15 (f) 15 and 24

(g) 4,5,and 6 (h) 4,8, and 12 (i) 12,15, and 21
(a) 4 (b) 8 (c) 6 (d) 20 (e) 45
(f) 120 (g) 60 (h) 24 (i) 420

In order to use the LCD to add fractions, rewrite the fractions with the LCD as the
new denominator, then add the new equivalent fractions.

EXAMPLE

1.5

First, find the LCD. The LCD of 6 and 8 is 24,

Next, rewrite the two fractions with denominator 24.

15
24

Finally, add the new equivalent fractions.

1, 5_4  15_19
678 24 24"

3 1
Add § + E

SOLUTION

The LCD of 8 and 10 is 40.
3_3x5 _15

8 8x 5 40

3,1 _15,4 19

871040 T 40 " 40

Chap. 2 Fractions
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Note P

Subtraction

) 8;+1%~(8+1)+(%+ )
—9+(§+;)smce%=%
=9+-1-81—9+1+%
=10§02

It is not necessary to find the LCD when you multiply fractions. <€

Once you have mastered the process of adding fractions, subtraction is very simple
indeed. To find 2 i 1 notice that the denominators are the same. We can subtract
the numerators and write this difference over the common denominator.

3 1 -1 <'_‘,::1] Subtract numerators l
8 8 8
B g % Same denominator
-8 a4
To find 3 - 1, first find the LCD of 4 and 5.

The LCD of 4 and 5 is 20.
Find equivalent fractions with a denominator of 20:
? _3xB 15

3
4920 4x 5 20
1
5

? _1x @4 _ 4

20 5x 4 20

Subtract the equivalent fractions:
3 1 15 4 15-4_11

47520 20 20 20

The procedure is exactly the same as for addition.

If the fractions to be subtracted are given as mixed numbers, it is usually simplest
to work with them as improper fractions.

EXAMPLE

1 l_z_fl_
3§—1§—-2 3.TeLCDof2and3156
7_T1x3 _21 4 _4x[@ _8
2 2x13° 6 3 3x@ 6
1, ol 21 & 18 .1
Th@:l:LS:2 13_6 6_6_26

Because } is greater than j, we could have worked with the whole-number parts
separately.

Chap. 2 Fractions
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(¢) The LCD of 5 and 6 is 30.
4_ " _ 4><"€ _ 24

5 30 6 30
L _ 2 _ 5 5
6 30 6>< 5 30
ot L_2 B
5 6 30 30
19
=30
(@ e 11 _ 24— 11 _ 3%
6=3= ;4—] \—(2x4)+3
i 5 15
(e) The LCD of 6 and 8 is 24. e 24 S=Eg
1_,4 _172 5 _,15 _63
807‘6—~724—24 and 28 224 54
1_,5_172 63 _109 _ 13
o TP T Tt w Ty
3_5 3 _ 5,12 B .6
B 245 - 35 — 695 = 2433 — 33 ~ 63
g 12 5 _6
-2 6”(32 32 32)
= k= B g,
32 32

Now turn to Exercises 2-4 for a set of problems on adding and subtracting frac-
tions.

Exercises 2-4 Addition and Subtraction of Fractions

A. Add or subtract as shown.

L 16+ 16 2 Gt 3 16+ 16

4, %+% 5. %_% 6 _:ll_% %
573 5 - 1 S4Bl
0. $+3+1 n 1-3 12, 32 -1
18, $+3 14, e+ 3 15 2+<5

9. -1 2. -3 21 342

90 . Chap. 2 Fractions
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Problem 20

Using a Calculator,
ll: Fractions

92

10.

11.

12,
13.

14.

15.

16.

17.

18.

19.

20.
21.

22,

Metalworking What is the total length of a certain machine part that is
made by joining four pieces that measure 3%, 15, 2%, and 1} in.?

Carpentry A blueprint requires four separate pieces of wood measuring
5%, 8%, 645, and 22 in. How long a piece of wood is needed to cut these
pieces if we allow 3 in. for waste?

Drafting Find the missing dimension A in the drawing shown.

Machine Technology Two splice plates are cut from a piece of sheet steel
that has an overall length of 18] in. The plates are 9; in. and 6% in. long.
How much material remains from the original piece if each saw cut
removes 75 in.?

Printing A printer has 2 rolls of a certain kind of paper in stock. He
must do three jobs that require ¢, 13, and £ roll, respectively. Does he have
enough?

Auto Mechanics The wheel stagger of an automobile is the difference
between the axle-to-axle lengths on the right and left sides. If this length
is 101 in. on the right side of a particular car and is 1007 in. on the left
side, find the wheel stagger of this automobile.

Woodworking A cabinet 30 in. high must have a 4}-in. base and a 13-in.
top. How much space is left for drawers?

Printing Before it was trimmed, a booklet measured 8; in. high by 62 in.
wide. If each edge of the height and one edge of the width were trimmed
7 in. what is the finished size?

Carpentry A wall has -in. paneling covering %.in. drywall attached to a
3%4in. stud. What is the total thickness of the three components?

Machine Technology The large end of a tapered pin is 212 in. in diame-
ter, while the small end is 22 in. in diameter. Calculate the difference to
get the amount of taper.

Machine Technology Find the total length of the metal casting shown.

Carpentry A joiner is set to remove ¢ in. from the width of an oak board.
If the board was 4% in. wide, find its width after joining once.

Carpentry A rule of thumb used in constructing stairways is that the
rise and the run should always add up to 17 inches. Applying this rule,
what should be the run of a stairway if the rise is 73 in.?

Check your answers in the Appendix.

Fractions can be entered directly on most calculators, and the results of arithmetic
calculations with fractions can be displayed as fractions or decimals. If your calcu-
lator has a key, you may enter fractions or mixed numbers directly into your
machine without using the division key.

The calculator display will indicate fractions and mixed numbers with a | symbol.
For example, the fraction 2 is shown as 34,

3@ 4@ —~ T

and the mixed number 1% is shown as 178,

1@ 7@ 8 (E —~ S

Chap. 2 Fractions
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Problem 8

96

©

5. 13 x 2 6. 3::x3 7. 3x 2 8. 14x3
0. 3x10 0. £x13 1. 18 x 13 12. 16 X 25
13. 2-§><4-§- 14. S-éx 2% 15. %+i 16. %‘%
17-4+% 18.8*:-% 19.-3-+4 20. 1%-:~Z
21. 3-%-95 22, 1;11—+ 1% 23. 2%+ 1% 24. 3%-;_1%_
Add or subtract as shown.

L 31 2 2+3 3o+ a 241k
5.-§-+% Sg-f-i%- 7 %_13_6 3.%_.;_
9'%‘% 10-%—% 11-%-—1-3—6 12, 1%—%

13. ZéJr 1;1’ 14. 1%+ :{2 15. 6 — 1% 16. 3 - 1%

17. 3%—1-;- 18. 2%—% 19. %+%+% 20. 1%+1%+1%
2 33-22 2 22-1% a2 12 2. 42 - 1

Practical Problems

Welding In a welding job three pieces of 2-in. I-beam with lengths 57, 82, and
22§ in. are needed. What is the total length of I-beam needed? (Do not worry
about the waste in cutting.)

Machine Technology How many pieces of 102-in. bar can be cut from a stock
20-ft bar? The metal is torch cut and allowance of {; in. kerf (waste) should be
made for each piece. (Hint: 20 ft = 240in.)

Welding A piece of metal must be cut to a length of 22% in. + = in. What are
the longest and shortest acceptable lengths? (Hint: The symbol + means to
add 5 in. to get the longest length and subtract  in. to get the shortest length.
Longest = 22§in. + {;in. = ? Shortest = 223 in. — Xin. = ?)

Auto Mechanics A damaged car is said to have “sway” when two correspond-
ing diagonal measurements under the hood are different. If these diagonals
are found to be 64% in. and 62% in., calculate the magnitude of the sway, the
difference between these measurements.

Machine Technology A shaft 11 in. in diameter is turned down on a lathe to
a diameter of 1 in. What is the difference in diameters?

Machine Technology A bar 147; in. long is cut from a piece 25} in. long. If 2
in. is wasted in cutting, will there be enough left to make another bar 10% in.
long?

Manufacturing A cubic foot contains roughly 7 1 gallons. How many cubic feet
are there in a tank containing 341 gallons?

Manufacturing Find the total width of the three pieces of steel plate shown.
Machine Technology What would be the total length of the bar formed by
welding together the five pieces of bar stock shown on the next page?

Problem Set Chapter 2 Fractions
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Problem Set 1, page 49

A 1. 93 2. 83 3. 528 4, 860
5. 934 6. 2980 7. 45 8. 26
9. 649 10. 196 11. 195 12. 2615
13. 1504 14. 3423 15. 1407 16. 3690
17. 13,041 18. 290,764 19. 230,384 20. 1,575,056
21. 37 22. 213 23. BT 24. 62
25. 9 26, 43 27. 18 28. 69
29. 6 30. 9 31. 115 32. 40
33 7 34. 627 35. 1245 36. 833
B. 1. (a) 1,2,4,8 (b) 2%xX2X%X2 2. (a) 1,2,4,7,14,28 (b) 2xX2xX7
3. (a) 1,31 (b) 31 4. (a) 1,5,7,35 (b) 5x17
5. (a) 1,2,3,4,6,9, 12, 18, 36 (b) 2 2%x3X3
6. (a) 1,2,3,6,7, 14,21, 42 (b} 237
C. 1 43ft 2. 64 rods 3. 1892 sqft 4, 4451b
5 6 6. 24 hr 7. 207 1b 8. $754
9. $1742 10. 252 ft 11. 739,689 mi 12. $165,359
13. 650 gpm 14. (a) 513 (b) 50868 ft
15. 2839 1b 16. 263° 17. 24 hr
18, 83X %20+ 3 X6 x%$9+3X6x%4
or 3 X $20 + 3 X 6 X ($9 + $4) = $294
19. 87,780 cu in. 20. 646 21. 193 rpm 22, 101 1b
23. 6ft 24. 1145 pF

Chapter 2 Exercises 2-1, page 69

A 1L 1 20% 3 9 4 & 5 2
6. ¥ 7.5 8 B 9 2 g0 2B
B. 1 8 2 1 3. 18 4. 2&8or2l 5 1}
6. 32 7. 16jor16Z 8 1} 9. 2¥or2l 10, 2!
c. 1. 4% 2 % 3 3 4. % 5. 3
6. % 7. § 8 2 9. 4; 10. ¥
1. % 12, 2 18 & 14 % 15 B
D. 1. 14 2 12 38 8 4 24 5 20 6. 92
7. 36 8 34 9.5 10. 24 11. 42 12, 34
E. 1 § 2 ¥ 3 11 4 & 5 % 6. 2%
7.¢ 8 % 9 ¥ 10 28 11 & 12 1
F. 1. 15%in. 2. 3 3. 2,2 4. L.in fastener
5. No. 6. 2%in. 7. 3 8. 13 9. ¢ 10 &
Exercises 2-2, page 73
A 1 % 2. £ 3. & 4. 3 5 22
6. # 7. 13 8. £ 9. 21 10. 14
il 3 12. 8 13, 3 14. 1L 15, 69

16. 357 17. 74 18. 9 19. 108 20. 21}
21. 3 22. 23. & 24. 1} 25. 2

Slee

630 Answers, Chapter 2
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Problem Set 2, page 95

A L% 2. 2 3. % 4. 2 5 2 6. &
7. ¥ 8 2 9. 25 10. 95 11. &  12. 1}
13. 1 14 1E 15 8 16 28 17 & 18. 1
19. § 20. 32 21. § 22, 12 23 1 24 32
25. 9 26. 28 27. 44 28. 44 29. 68  30. 18
3. 15 32. 26 33 & 84 32 35. % 36. 1;
37. 3 38. &  89. 1 40.

B. 1. 2 2. 1 5 4. 2% 5 1 6. %=
7. & 8. 5% 9. 73 10. % 11. 27 12, 34
13. 112 14. 73 15, 2 16, % 17. 32  18. 10%
19. % 20. 3 21. & 22, % 23. 25 24. 13

c. 1 1 2. 11 3. % 4. 13 5 13 6 2
7. 2 8. 2 9. & 100 ¥ 11 2 12. 128
13. 8 14. 2= 15, 4 16. 13 17. 1E 18 1§
19. 1% 20. 33 21 13 22 1} 23 2 24. 33

D. 1. 37iin. 2. 22 3. 22%in;22Lin. 4. 1iin.

2 in. 6. Yes 7. 4icuft 8. 157 in.

928in.  10. 18ft 11. Bin
12. A: 2Fin.  B: 23in.  C: 65%in.  D: 8iin.

13. 42%in.  14. 21%in. 15. 244lin 16. 859;in.or 71ft 73 in.
17. 13sin.and i in. 18. Zin.andin. 19. 5&in.
20. 24%in.;24%in. 21. 62min 22. Lin.

Chapter 3 Exercises 3-1, page 109

A. 1. Seventy-two hundredths
2. Eight and seven tenths
3. Twelve and thirty-six hundredths
4. Five hundredths
5. Three and seventy-two thousandths
6. Fourteen and ninety-one thousandths
7. Three and twenty-four ten-thousandths
8. Six and eighty-three ten-thousandths
9. 0.004 10. 3.4 11. 6.7 ]
12. 0.005 13. 128 14. 3.021 |
15. 10.032 16. 40.7 17. 0.0116
18. 0.0047 19. 2.0374  20. 10.0222
B. 1. 2101 2. 78.17 3. $15.02 4. $151.11
5. 1.617 6. 5916 7. 8286 8. 238.16
9. 63.7305 10. 462.04 11. 6.97 12, 1.04

13. $15.36 14. $6.52 15. 42.33 16. 36.18
17. $22.02 18. $24.39 19. 113.96  20. 13.22
21. 45.195 22. 245.11 23. $27.51 24. 151.402
25. 95.888 26. 39.707 27. 15.16 28. 86.07
29. 8.618 30. 18.6373 31. 31.23 32. 292.19

632 Answers, Chapter 3




