Name Date

Converting Repeating Decimals to Fractions

1. Find the fraction equal to 0.534.

2. Find the fraction equal to 3.015.
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1. a. Letx = 0.631. Explain why multiplying both sides of this equation by 103 will help us determine the
fractional representation of x.

b. After multiplying both sides of the equation by 103, rewrite the resulting equation by making a substitution
that will help determine the fractional value of x. Explain how you were able to make the substitution.

c. Solve the equation to determine the value of x.

d. Isyour answer reasonable? Check your answer using a calculator.

2. Find the fraction equal to 3.408. Check that you are correct using a calculator.

3. Find the fraction equal to 0. 5923. Check that you are correct using a calculator.
4. Find the fraction equal to 2.382. Check that you are correct using a calculator.

5. Find the fraction equal to 0. 714285. Check that you are correct using a calculator.
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6. Explain why an infinite decimal that is not a repeating decimal cannot be rational.

7. In a previous lesson we were convinced that it is acceptable to write 0.9 = 1. Use what you learned today to show
that it is true.

8. Examine the following repeating infinite decimals and their fraction equivalents. What do you notice? Why do you
think what you observed is true?
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1.  Find the fraction equal to 0. 534.

Let x = 0.534.
0.55% < 178
333

2. Find the fraction equal to 3.015.

Let x = 3.015
x=3.015
10x = (10)3.015
10x = 30.15

x=0.534
103x = (10%)0.534
1,000x = 534.534
1,000x = 534 + x
1,000x —x=534+x—x

999x = 534
999x 534
999 ~ 999
534
999
178
*= 533
Lety = 0.15 10x = 30.15
y=0.15 10x=30+y
10%y = (102)0.15 T = Al
_ 33
100y = 15.15
30x33 5
100y =15+y 10x=—33 t33
100y-y=15+y -y 30x33+5
10x="—"""7T—"—
99y = 15 33
99y 15 T
99 ~ 99 33
1 1 /995
_5 —(10%) = —(—)
Y=133 10 10\ 33
995
T
199
2="56
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1 a. Let x = 0.631. Explain why multiplying both sides of this equation by 103 will help us determine the
fractional representation of x.

When we multiply both sides of the equation by 103, on the right side we will have 631.631631 .... This is
helpful because we will be able to subtract the repeating decimal from both sides by subtracting x.

b. After multiplying both sides of the equation by 103, rewrite the resulting equation by making a substitution
that will help determine the fractional value of x. Explain how you were able to make the substitution.
x=0.631
103x = (10%)0.631
1,000x = 631.631
1,000x = 631+ 0.631631 ...
1,000x = 631 +x

Since we let x = 0. 631, we can substitute the repeating decimal 0.631631 ... with x.

c. Solve the equation to determine the value of x.

1,000x —x=631+x—x

999x = 631
999x 631
999 ~ 999
631
* =999
d. Is your answer reasonable? Check your answer using a calculator.

Yes, my answer is reasonable and correct. It is reasonable because the denominator cannot be expressed as a
product of 2’s and 5’s; therefore, | know that the fraction must represent an infinite decimal. Also the

1
number 0.631 is closer to 0.5 than 1, and the fraction is also closer to 5 than 1. It is correct because the

631
division 999 using the calculatoris 0.631631 ....

2. Find the fraction equal to 3.408. Check that you are correct using a calculator.

Let x = 3.408 Lety = 0.8 100x = 340.8
x =3.408 y=0.8 100x = 340 +y
10%x = (102)3.408 10y = 10(0.8) i S 8
100x = 340.8 10y = 8.8 240 g o
10y =8+y 100;«:—9>< 5
Wy =g=B83y=y 340x9+8
9y =8 100x = ————
e 3,068
9 9 100x = ——
y:% (1)100 _(1)3,068
100/ * =100/ 9
3,068
~ 900
767
¥=33E
3.408 = il
: T 225
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3.  Find the fraction equal to 0. 5923. Check that you are correct using a calculator.
Let x = 0.5923

x=0.5923
10*x = (10%)0.5923
10,000x = 5,923.5923
10,000x = 5,923 + x
10,000x —x =5,923 +x — x
9,999x = 5,923
9,999x 5,923

9,999 = 9,999
5,923
*=9,999

4.  Find the fraction equal to 2.382. Check that you are correct using a calculator.

Let x = 2.382 Lety = 0.82 10x = 23.82
82
x:2_3ﬁ y:ﬂﬁ 10x=23+9—9
10x = (10)2.382 10%y = (102)0.82 - _23x99 82
10x = 23.82 100y = 82.82 R T
100y =82 +y 10x=23><99+82
100y -y =82+y—y 235;’9
99y = 82 10x=’9_9
P (1)10 _(1)2,359
- gg 10/ 1°* = \10) 99
Y=35 2,359
~ 990
» 357 < 2359
' 990

5.  Find the fraction equal to 0. 714285. Check that you are correct using a calculator.
Let x = 0.714285.

x =0.714285
10°x = (109)0.714285
1,000,000x = 714,825.714285
1,000,000x = 714,285 + x
1,000,000x — x = 714,285 + x — x
999,999x = 714,285
999,999x 714,285
999,999 ~ 999,999

714,285

*= 999,999
5

By

6.  Explain why an infinite decimal that is not a repeating decimal cannot be rational.

Infinite decimals that do repeat can be expressed as a fraction and are therefore rational. The method we learned
today to write a repeating decimal as a rational number cannot be applied to infinite decimals that do not repeat.
The method requires that we let x represent the repeating part of the decimal. If the number has a decimal
expansion that does not repeat, we cannot express the number as a fraction, i.e., a rational number.

2014 Common Core, Inc. Some rights reserved. commoncore.or; () BY-NC-SA ThiSWORk(is Icericed under's
L) 8! 2 108 el Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.




7. Ina previous lesson we were convinced that it is acceptable to write 0.9 = 1. Use what you learned today to show
that it is true.

Letx = 0.9
x=0.9
10x = (10)0.9
10x =9.9
10x=9+x
10x—x=9+x—x
9x =9
9x 9
9 "9
9
50
x=1

8. Examine the following repeating infinite decimals and their fraction equivalents. What do you notice? Why do you
think what you observed is true?

57 81 g4 133 - 123 55 - 60 5
0. 1‘@ 0.4-—9 0.1 3—999 0.60—99 0.9=1.0

In each case, the fraction that represents the infinite decimal has a numerator that is exactly the repeating part of
the decimal and a denominator comprised of 9’s. Specifically, the denominator has the same number of digits of 9’s
as the number of digits that repeat. For example, 0.81 has two repeating decimal digits, so the denominator has
two 9’s. Since we know that 0.9 = 1, we can make the assumption that repeating 9’s, like 99 could be expressed

81 81
as 100, meaning that the fraction P is almost T’ which would then be expressed as 0.81.
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