
How to Calculate the Square Root of a Perfect Square
or Cube Root of a Perfect Cube Mentally?

In the Child Genius TV Series, the children competitors were given perfect
squares (or perfect cubes) and asked to mentally calculate the corresponding
square (or cube) roots. Surprisingly, each of these children correctly answered
these questions within seconds after they were being asked. Do you need to
be a genius to do that? The answer is simply no. Everyone is capable of doing
this once mastering the following tricks.

Calculate the Square Root of a Perfect Square less than 10,000.

Memorize the following table of the perfect squares of 0 through 9 and their
units digits.

N 0 1 2 3 4 5 6 7 8 9
N 2 0 1 4 9 16 25 36 49 64 81

Units digit of N2 0 1 4 9 6 5 6 9 4 1

Let’s say you need to figure out the square root N of a perfect square N2

less than 10,000. We know that N has at most 2 digits because the square
of the least 3-digit number 100 is already 10,000. If N2 < 100, then N is a
single digit and we know exactly what it is from the second row of the table.
Otherwise, N is a 2-digit number, say ab. We can determine b by looking up
in the table using the units digit of N2. If the units digit of N2 is 0 or 5,
then the table shows exactly what b is. For each of the other units digits of
N2, the table shows that b has two di�erent values. For example, if the units
digit of N2 is 4, then the tables shows that b is either 2 or 8.
Next, we cross out the two ending digits of N2 to get a number M with at
most two digits. How to determine the tens digit a? It is simply the largest
digit whose square is not over M . If the units digit of N2 is 0 or 5, then both
a and b are uniquely determined, and so we found N . In each of the other
cases where the units digit of N2 is neither 0 nor 5, the smaller or larger
choice of b is selected according as M is smaller or larger than a ◊ (a + 1).
Example 1. Take the perfect square N2 = 4, 225. The units digit of N2 is 5,
so the units digit b of N according to the table is 5. Next, we cross out the
two ending digits 2 and 5 of N2 to get M = 42. Since the largest digit whose
square is not over M is 6, so the tens digit a of N is 6. Therefore N = 65.
Example 2. Take the perfect square N2 = 6, 084. The units digit of N2 is
4, so b is 2 or 8. Next, cross out the two ending digits 8 and 4 of N2 to get
M = 60. Since the largest digit whose square is not over M is 7, so a = 7. To
tell if b is 2 or 8, we compare with M with a ◊ (a + 1) = 7 ◊ 8 = 56. Because
M > 56, so we know b is the larger of 2 and 8, which is 8. Therefore N = 78.
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Calculate the Cube Root of a Perfect Cube less than 1,000,000.

Memorize the following table of the perfect cubes of 0 through 9 and their
units digits.

N 0 1 2 3 4 5 6 7 8 9
N3 0 1 8 27 64 125 216 343 512 729

Units digit of N3 0 1 8 7 4 5 6 3 2 9

Let’s say you need to figure out the cube root N of a perfect square N3 less
than 1,000,000. We know that N has at most 2 digits because the cube of
the least 3-digit number 100 is already 1,000,000. If N2 < 1000, then N is a
single digit and we know exactly what it is from the second row of the table.
Otherwise, N is a 2-digit number, say ab. We can determine b by looking up
in the table using the units digit of N3.
Next, we cross out the three ending digits of N3 to get a number M with at
most three digits. How to determine the tens digit a? It is simply the largest
digit whose cube is not over M .
Example 1. Take the perfect square N3 = 35, 937. The units digit of N3 is
7, so the units digit b of N according to the table is 3. Next, we cross out
the three ending digits 9, 3 and 7 of N3 to get M = 35. Since the largest
digit whose cube is not over M is 3, so the tens digit a of N is 3. Therefore
N = 33.
Example 2. Take the perfect square N3 = 658, 503. The units digit of N3 is
3, so b is 7. Next, cross out the three ending digits 5, 0 and 3 of N3 to get
M = 658. Since the largest digit whose cube is not over M is 8, so a = 8.
Therefore N = 87.
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