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Square Roots and Irrational Numbers

Algebra 1A
Square roots are important numbers in mathematics because they are involved in a variety of problems.  Recall that for any real numbers a and b if 
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 then we say that a is a square root of b.  
Exercise #1:  Find all square roots of the following numbers.

(a)  25
(b)  81
(c)  4

(d)  144



(e)  225



(f)  625

From Exercise #1, we see that positive, real numbers will always have two square roots, one positive and one negative.  Oftentimes, we want to consider only the positive square root of a number; this is called the principal square root.  We show the principal square root of a number b as 
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 or more commonly just 
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Many whole numbers are not perfect squares and thus have irrational numbers as their square roots.  In practical calculations, these square roots always need to be evaluated on a calculator and rounded.

Exercise #2:  Find the principal square root of each of the following real numbers and specify each answer accurate to the nearest tenth.

(a) 40
(b) 12
(c) 22

(d) 105
(e) 54
(f) 200
Exercise #3:  It is good to be able to estimate values of square roots that produce irrational numbers.  Consider the following:
(a) What is the value of 
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?  Justify.

(b) Write the whole number 6 as an expression involving a square root.
(c) Between what two consecutive integers must 
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 lie?  Explain without the use of a calculator.

Exercise #4:  Between what two consecutive integers must 
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 lie?  Explain your answer without the use of a calculator.
The multiplication of square roots is an important skill to develop for a variety of applications.
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Exercise #5:  Verify the Multiplication Property of Square Roots for 
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 and 
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Exercise #6:  Evaluate each of the following square root products.

(a) 
[image: image8.wmf]2

8

×


(b) 
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(c) 
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Simplifying Square Roots of Irrational Numbers – Many times we want to write an irrational number in its “simplest” form by taking the square root of all perfect squares that are factors of the number.  We do this by reversing the Multiplication Property.

Exercise #7:  Simplify each of the following square roots into simplest radical form.

(a) 
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(b) 
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(c) 
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(d) 
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(e) 
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(f) 
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Square Roots and Irrational Numbers

Algebra 1A Homework
Skills
1.  Find all square roots of the following numbers.

(a)  1
(b)  49
(c)  25

(d)  121



(e)  256



(f) 400

2.  Express each of the following irrational numbers in simplest radical form.


(a) 
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(b) 
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(c) 
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(d) 
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(e) 
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(f) 
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(g) 
[image: image23.wmf]20


(h) 
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(i) 
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(j) 
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(k) 
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(l) 
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(m) 
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(n) 
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(o) 
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3.  Round each of the following irrational numbers to the nearest hundredth.  (Use a scientific calculator at home.)

(a) 
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(b) 
[image: image33.wmf]45


(c) 
[image: image34.wmf]112


(d) 
[image: image35.wmf]60


4.  Evaluate each of the following products


(a) 
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·


(b) 
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·


(c) 
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·


(d) 
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5.  Express the product 
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 in simplest radical form.
Reasoning
6.  Between what two consecutive integers must 
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 lie?  Explain your answer without the use of a calculator.
7.  Between what two consecutive integers must 
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 lie?  Explain your answer without the use of a calculator.



The Multiplication Property of Square Roots





� EMBED Equation  ���  for all real numbers, a and b, such that � EMBED Equation.DSMT4  ���
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