1.3. Fractions. Professor Luis Ferndndez

Equivalent fractions

Recall: two fractions % and g are equivalent if they represent the same number, and then we write % =
In other words, two fractions a_c are equivalent if we can multiply and/or divide @ and b, BOTH BY THE
SAME NUMBER, to obtain ¢ and d, respectively.

8 2
For example: =3 because if we divide 8 and 12 by the same number (4) we get 2 and 3, respectively:
8+4=2and 124 =3.

For example: % = g because if we divide both 9 and 12 by 3, and then we multiply both by 2, we get 6 and 8§,

respectively:
9+3-2=6and 12+-3-2=8.

Practice exercises: Determine if the given fractions are equivalent.

5 1 2 2 3 12 4 10
1. — d - 2. - - .= — 4. - —
s and g 3 and 1 3 1 and 16 5 and 5
Write a fraction that is equivalent to the given one (note: there are many valid answers).
15 5 2 7
5. L= 7 (example) 6. 3= 7. 5=
g 18_ o 14_ o 4o
12 T 5

Recall: simplifying a fraction means to find an equivalent fraction whose numerator and denominator are smaller

than the original.

To simplify a fraction, divide BOTH its numerator and denominator by the SAME number, if possible. Keep

doing this until there are no common factors of the numerator and the denominator.

When one cannot simplify any further, we say that the fraction is in lowest terms.

Practice exercises: Write the given fraction in lowest terms.

20 8 15

11. 5= 12. — 13. T
14 2 _ 15 15 _ 16 24 _
T8 6 12

Multiplication of fractions

% . 2 = % For example:

Do not forget to simplify the final function and leave it in lowest terms.

F 1 2 10 2-10 20 4

r example: — - — = —— = =-.
oA S T 5.3 15 3

Practice exercises: Multiply and give the final answer in lowest terms.

52 5.2 10

Remember: 3 7 = 57 = o1

3 5 3-5 15 5 3 3 5 7
1
20. 1.3 _ 21, 3.2_ 9. 0.4 _
4 4 17 8 9
7 3 1 4 2 5
23, +.°= 24, - - = 25. =2 =
3 8 6 5 1



Division of fractions

Remember: To divide two fractions, first rewrite it, changing the division sign to a multiplication sign, and

flipping the second fraction. Then multiply and simplify as you did before.

Example: S -2 5. 7_21

XA T T 45T 20

1 11 1

Example: - = 3=~ .~ = —

xample: o =3 = 9=15
5 10 6 106 2-2 4

Example: — + 2 = — .2 22 _ =272 2%
e T s T 9 5 9.5 3.1 3

Divide the following fractions. Note that you always need to rewrite it first using multiplication instead of

division, as explained above.

3 5 6 7 5 2
26. 22— (ex. o7, 2L 28, 2.2
6. 75 =(ex) T 579 8 579

4 6 5
29, 4 - — 30. T-o= 31, 25—
7 1 6
3 8 11
32, S.7= 33, S 4= 34, -+ =
i 5 377

Addition of fractions

Fractions with the same denominator

Recall: To add two fractions with the same denominator, just add the numerators and leave the same (common)

denominator; then simplify the result as before.

Practice exercises: Add the following fractions.

3 4 7 4 5 6 7
35. S+ _-_=_-1 1 36. — +— = 37. —+_-=
7T 7 =7 =1 (cxample) 2112 575
38 3+1—4— 39 é+g— 40 i+g7
12 12 99 15 15

Fractions with different denominators

Recall: To add fractions with different denominators, first find equivalent fractions that have the same denomi-
nator, and then add them as above.
2 4 6 20 26
For example, -+ - = — + — = —.
5 3 15 15 15
How do we find the common denominator? The point is to find a number that can be divided by the given

denominators. Any number is good.

One option that always works is to use the product of the denominators as the new denominator, as in the last
example. But sometimes the new denominator is a very big number, and it is easier to use the Least Common

Multiple of the denominators as the common denominator.

For example l+i—§+§_§
P 15720760 60 60
Add the following fractions. Make sure to write the final answer in lowest terms.
4 3 16 15 31 4 9 9 7
41, 4=+ = (ex) 420 - H-=—4— = 43, 2.7__ . _
571730 T30 20 &) 376 + st +
5 1 5 3 3 3
44. — _ = — —_— 4 . . - = I 4 . 2 °_ .
176 + 5. 5t + 6. Z+1 N



5 2 5 1 7 6
47 S+ =— ¢+ — = 48. S 4= — 4+ — = 49. —f-=— + — =
s75 + 61 + 575 +
3 1 2 3 8 7
. — _—_—= — —_—= 1. — _—_—= — —_—= 2. —_— _—_—= — —_—=
50 =+ 3 + 5 st + 5 TR +
53 1+§— 54 1+2— 55 1+§—
26 1 3 ’ 4
5 7 2 3
56. -+ - = 57. 24 - = 58. 44 - =
51 *3 3

Subtraction of fractions

Subtraction is done using the same idea, only that in the end you subtract the numerators instead of subtracting.

F 1 3 1 12 5 7
r example: — — - = — — — = —.
OLeTAmPE E T T 20 20 20

Subtract the following fractions:

59 5 1 B 60 5 1 B 61 4 2 B
4 6 - 12 4 B 7 5 o
5 2 5 1 7 6
62. - - = = 63. S —-=— = 64, - — - =— — — =
8 5 6 4 3 5
65. 0 _2_ 66. O L _ 67. 1_2_
4 3 3 9 5
1 1 1 8 1
. -—= L1l-Z= . o o— =
68 TG 69 1 70 =1
5 9 4 7 3
71. S —1= 72. - — - = 73. - — - =
2 3 7 2 5



