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Definition: The square root of a positive number p is x when x? = p.

Note that every positive number has two square roots. For example, 3% =9 and
(—3)% =9, so the two square roots of 9 are 3 and —3.

These are sometimes written together as +3, and read as “plus or minus three.”

A perfect square is a whole number whose square roots are integers. For example, 16 is
a perfect square since its square roots are the integers 4 and —4.

The square root of any number that isn’t a perfect square is another example of an
irrational number.

The symbol v/ (radical symbol) is used to indicate the positive square root,

or principal square root, of a number. So, V16 = 4.
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There is a square with side length 1, and its area is 1.

There is a square with side length 2, and its area is 4.

T © Is there a square with an area of 2?

(Students answer yes or no.)

T * You can try to draw a square with an area of 2.

By observing Polygon3, we can find a square has an area of 2.
What is the side length of this square?
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Assuming the square with an area of 2 has a side length of m, then m*=2.
Since 1.4>°=1.96 and 1.5>=2.25, we can conclude that 1.4<m<1.5.

In other words, the side length m cannot be represented by a single decimal digit.
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By the same reasoning, 1.41°=1.9881 and 1.42>=2.0164.

Therefore, 1.41 <m<1.42, indicating that this number has more than two decimal
places.

In fact, m cannot be represented by any decimal or fractional value.

Hence, we use a new symbol (read as "square root of 2") to represent this number.
Thus, for a square with an area of 2, its side length is denoted as V2.

Similarly, for a square with an area of 5, its side length is denoted as J5.
Following this pattern, for a square with an area of a, its side length is denoted as

NEY

Conversely, if @ >0 and the side length of a square is W , then the area of the

square is given by (Ja ) 2=a.
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1. The area of the square is a, so the side length is R

2. Ifa>0,then (+a) 2=a

3. Ifaand b are positive and a > b, then va > /b.
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Calculate the following numbers.
(1) (V10)?

(2) (V15)?

() ([5)?
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If >0, then \/a_zza.
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Calculate the following numbers.
(1) v10?

(2) V312

(3) v1.32
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