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Posifive infegers can e represented using a square
pattern or a patftern that is almost square. For
example, the numbers 1, 4, 9, and 16 can be
represented as snown:

These numbers are called perfect squares because
they form a perfect square. (Technically a perfect
square is any numiber formed by squaring an
integer or by squaring a ratio of integers. For this
lesson we will only square integers.)

Not all numbers form perfect squares.
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These numbers form shapes that are close 1o
squares but not perfect squares.
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If @ number forms a perfect square then all of its
sides are the same length and the length of a side is
the square root of the numlber

EEEN

EEE EEENR

HEE EENE EEEBN

H Bl EEE EEERN
1 4 9 16

B Sidelengh=1 N1 =1

1

:: Sidelength =2 [ 4 =2

HEBR
Sidelength=3 N 9 =3

BEEN ggoength=4 V16 =4
HENEBR
HEEER

16



SO0 BIPNS PUL saIoNS |108)I8d

If @ number dose not form a perfect square then its

sides are different lengths. B
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Which side is the square root? None of them are.
The square root is between two of the sides, the
longest side and the second longest side.
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The square root of both of these is between 1 and 2
lbbecause the longest side is 2 for both of them and
the second longest side is 1 for both of them.
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The square root of each of these is between 2 and 3
bbecause the longest side is 3 for each of them and
the second longest side is 2 for each of them.
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The square root of each of these is between 3 and 4
because the longest side is 4 for each of them and
the second longest side is 3 for each of them.
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Using pictures o find square roots works for small
numbers like the ones shown here but it is not
practical for large numbers like 84, or 300, or 5273.
For large numibers you can use the definition of a
sguare root o find the square root of a number.

The sguare root of a number a is the number b

that you multiply by ifself to get the numiber a.
mathematically this Iooks like beb= a.
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because lel= 1

pbecause 2¢2 =4

pbecause 33 = 9

pbecause 4¢4 = 16

pbecause 5¢5 = 25

because 66 = 36

because 7¢7 = 49

because 8¢8 = 64

pbecause 9¢9 = 81

because 10«10 = 100
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0°=10+10 = 100
11°=1111= 121
12°=12¢12 = 144
13°= 1313 = 169
14° = 1414 = 196
15° = 1515 = 225
16° = 16216 = 256
17°= 1717 = 289
18°= 1818 = 324
19° = 1919 = 361
20° = 2020 = 400
217 = 2121 = 44]
22° = 2222 = 484
23% = 2323 = 529
24* = 2424 = 576
25° = 2525 = 625
26" = 2626 = 676
27* = 2727 = 729
28" = 2828 = 784
29 = 2929 = 84]
30" = 3030 = 900
31 = 3131 = 961
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