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Comparison of Irrational Numbers

Place the following numbers at their approximate location on the number line: V12, V16, %, 3.53 , V27.

Ll
LA
=

i

d

w

d

Les
Ny
i
L%
Lad
=31
¥}
~
Lad
o
e
L'+
.

© 2014 Common Core, Inc. Some rights reserved. commoncore.or; (co) A= Thisworkisllicensediunder s
i MG 8 . -0rg Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.




Which number is smaller, V343 or /482 Explain.

Which number is smaller, v/100 or ¥1000? Explain.
929
Which number is larger, v/87 or E? Explain.

Which number is larger, 1% or 0.692? Explain.

Which number is larger, 9.1 or v/82? Explain.

Place the following numbers at their approximate location on the number line:vV144, 3\/1000, V130, V110,120,
V115, +/133. Explain how you knew where to place the numbers.
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Which of the two right triangles shown below, measured in units, has the longer hypotenuse? Approximately how
much longer is it?
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Place the following numbers at their approximate location on the number line: V12,116, o 3.53, ¥27.

Note that students may have used long division or the method of rational approximation to determine the decimal
expansion of the fraction.

The number \/12 is between 3.4 and 3.5, since 3.4% < (V12)? < 3.52.

The number 16 = V42 = 4.
20 =
The number 3 is equal to 3. 3.

The number 327 = /33 = 3.

Solutions in red:

20
V27 6 /12 353 V16
3 31 3.2 33 4 3.5 3.6 3.7 3.8 3.9 4

1. Which number is smaller, /343 or V48? Explain.
VZaz =73 =7

The number \/48 is between 6 and 7, but definitely less than 7. Therefore, V48 < /343 and \/48 is smaller.

2. Which number is smaller, V100 or 31000? Explain.

3/1,000 = /103 = 10

The numbers /100 and /1,000 are equal because both are equal to 10.

929
3.  Which number is larger, V87 or 9—9? Explain.

Note that students may have used long division or the method of rational approximation to determine the decimal
expansion of the fraction.

929 —_
The number Ty is equal to 9.38.

2
The number \/87 is between 9 and 10 because 9% < (V 87) < 102%. The number+/87 is between 9.3 and 9.4
2 2
because 9.3% < (V87)" < 9.4%. The number v/87 is between 9.32 and 9. 33 because 9.32% < (v87) < 9.332
— 929
The approximate decimal value of V87 is 9.32 .... Since 9.32 < 9.38, thenV87 < %; therefore, the fraction 7

is larger.
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4.  Which number is larger, 3 or 0.692? Explain.

Note that students may have used long division or the method of rational approximation to determine the decimal
expansion of the fraction.

9 [— 9 I
The numberﬁ is equal to 0.692307. Since 0.692307 ... < 0.692692 .., thenﬁ < 0.692; therefore, the

decimal 0.692 is larger.

5.  Which number is larger, 9.1 or V82? Explain.

The number /82 is between 9 and 10 because 92 < (v 82)2 < 10%. The number /82 is between 9.0 and 9.1
because 9.0% < (\/82)2 < 9.12. Since /82 < 9.1, then the number 9.1 is larger than the number /82.

6.  Place the following numbers at their approximate location on the number line:v144, ¥ 1000,v130, v110,v120,
V115, v133. Explain how you knew where to place the numbers.

we 15 110 115 12.0
Solutions shown in red
o - p— E——— 3
V1000 V110 Viis V120 V130 V133 V1
we  wms 110 115 12.0

The number V144 = V122 = 12.
The number 31000 = Y103 = 10.

The numbers \/110, V115, and V120 are all between 10 and 11 because when squared, their value falls between
10% and 112. The number V110 is between 10.4 and 10. 5 because 10.4% < (\/Fo)z < 10.52%. The number
V115 is between 10.7 and 10.8 because 10.7% < (\/m)z < 10.82%. The number /120 is between 10.9 and 11
because 10.9? < (V120)” < 112,

The numbers V130 and \/133 are between 11 and 12 because when squared, their value falls between 11% and
122. The number V130 is between 11.4 and 11.5 because 11.4% < (V130 )2 < 11.52. The number\/133 is
between 11.5 and 11. 6 because 11.52 < (V133)" < 11.6%.
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7.  Which of the two right triangles shown below, measured in units, has the longer hypotenuse? Approximately how
much longer is it?

=

Let x represent the hypotenuse of the triangle on the left.

P =g?

49 + 4 = x?
53 = x?
V53 = /22
V53 =x

The number \/53 is between 7 and 8 because 7% < (\/ 53)2 < 82. The number+/53 is between 7.2 and 7.3

2 2
because 7.2% < (V/53)" < 7.32. The number \/53 is between 7.28 and 7.29 because 7.28% < (v/53)" < 7.29%
The approximate decimal value of V53 is 7.28 ....

Let y represent the hypotenuse of the triangle on the right.

5% 452 = 2

25 + 25 = y?
50 = y?
V50 = \/y?
V50 =y

2
The number /50 is between 7 and 8 because 72 < (V50)" < 82 The number /50 is between 7.0 and 7.1
because 7.0% < (\/50)Z < 7.1%. The number \/50 is between 7.07 and 7.08 because 7.07% < (V 50)2 < 7.08%
The approximate decimal value of V50 is 7.07 ....

The triangle on the left has the longer hypotenuse. It is approximately 0.21 units longer than the hypotenuse of the
triangle on the right.

Note: Based on their experience, some students may reason that V50 < V/53. To answer completely, students must
determine the decimal expansion to approximate how much longer one hypotenuse is than the other.
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