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AA: In this document I am going to tell how I tested the boundaries 
and found the limitations of this specific rule. 
 
An example of this rule working is 42 x 62 = 242 and can be written as 16 
x 36=576  when you multiply two numbers with the same power you 
keep the common power. 
 
We can prove this for 42 x 62 = 242  by substituting the following a = 4 b 
= 6 and n = 2.  This means we can rewrite as the original sum which 
proves my rule works. 
 
Another example is 32 x 82 = 242 which is the same as 9 x 64 = 576 
 

We can prove this for ⅜^2 x ⅔^2 = ¼^2 by substituting the following 
a= ⅜  b= ⅔   n= 2 (power). a= ⅜  b= ⅔  n=2 
 
We can prove this for 1.6^2 x 2^2 which is equal to 2.56 x 4 = 3.2^2 
which is equal to 10.24 . This means we can rewrite it a= 1.6  b= 2  n=2 
 
We can prove this for 1.6%2 x 2.3%2 = 3.68%2 which is equal to 2.56 x 
5.29 = 13.5424  a= 1.6  b= 2.3 n= 2 
 
I expected that it would not work with fractions however I was wrong 
which made me surprised and it also worked with percentages and 
decimals which shocked me as I didn’t think it wouldn’t work. 
 
This proves that my method worked as I used different types of 
integers to test the boundaries and I was able to find a limitation 
which was that this rule only worked when the two indices had the 
same power. 
 
This proves that this method will always work if the indices are the 
same and if the rules are followed but if the indices are different then 
this method will not work. To test the boundaries I did it with 
percentages, fractions, 2 digit number as well as 3 digit number also 
decimals. The limitations to this rule was 2 bases had to have the 
same powers or the rule wouldn’t work. 
 
To conclude the research I did in my lessons during my time in this 
project I was able to learn different ways to get limitations and test 
the this shows that when you multiply to numbers of the same power 



together, you can simply multiply the bases and raise this answer to 
the power, rather than evaluating the two numbers. 
 
Now I am going to talk about my experience in this elective. This 
elective was really fun as we were doing problem solving as a group 
and it showed that we were together and using teamwork to find out 
the limitations. Also Mr Dale is a really great teacher. He helped me 
understand how to do this and help me and others who were stuck 
on these rules. Overall I think this project was amazing and I think sir 
should be proud of himself for running an spectacular project.  
10/10. 
 
 
HF: The pattern I saw was that when the base numbers have the 
same index the answer of the equation in index form will be the 
product of the base numbers to the same power. However, the 
limitations were when multiplying two bases raised to different 
powers. This is shown by 42 x 55 ≠ 207 ≠ 202 which can be written as 42 
x 55 ≠ 207 ≠ 202. I did expect this, because, for my algebraic example, 
I said the value for n has to be the same. 
 
An example of this is 22 x 52 = 102 which can be written as 4 x 25 = 100. 
 
Another example is 42 x 42 = 162 which can be written as 16 x 16 =256. 
 
We can prove this for the second example by letting a = 4, b = 4 and n 
= 2. This means we can rewrite 42 x 42 = 162  as an x bn = (ab)n . Using the 
laws of indices, as n remains the same, the rule will always work. 
 
I knew that this would work for bases raised by other powers. For 
example, 83 x 43 = 323  which can be written as 512 x 64 = 32768, or 33 x 
93 = 273  which can be written as 27 x 729 = 19683. Another example 
that works but is decimal is 6.42 x 2.42 =15.362 which can be written as 
40.96 x 5.46 = 235.9296. 
 
In conclusion I have learnt that if two base numbers have the same 
powers the rule will always work. 
 
 
KT: The pattern I saw was  whenever you multiply the first squared 



number and the second squared number together you would get 
another squared number and if you square the answer you would get 
a quicker answer by 1 less step. 
 
This is shown by 2² x 5² = 10²    10²=100 and 2² x 3² = 6² = 36 because 
whenever i tested it the answer was equivalent  
 
I expected that this method wouldn’t work for every question 
because whenever you would use decimals and negative numbers 
the calculations i did were wrong so i though it wouldn’t work but an 
example of it working is -0.3 x 1.3 = -0.1521 (-0.151^2) is the same as 
0.03^2 x 1.69^2 
   
 
An example of this is 5^3 x 3^3 = 15^3 which is the same as 125 x 27 = 
3375  
 
When the power was 3 and that it still worked regardless. 
 
We can prove this for the first example by making by letting a =5, b = 3 
and n =3. which will be written as 5^3 x 3^3 the a is the first number b 
is the second number n is the indice… it can be re-written as anbn or 
(ab)n. If the indice is the same for both numbers the rule will always 
work. 
 
However, when the indices of the two bases are different the rule 
wont work. For example: 2^2 x 3^3 = 6^?          4 x 9 = 108  
 
This proves that the rule only works for numbers that are risen to the 
same power and this method can be used to solve specific problems 
quicker. 
 
 
MS: In this article I will be outlining the pattern that I have found in 
these questions down below. 
 
The pattern I noticed was in questions like 2^2 x 2^2= 4^2, 3^2 x 3^2 = 
9^2 and 4^2 x 4^2 = 16^2 and you can spot the pattern really easily 
that you have to times the bases of the numbers before raising it to 
the power. 
 



I expected that because you cannot change all numbers to indices, 
but you can; it will take a fairly long time but it would be easier if you 
can do it faster. The limitations are the two bases have to have the 
same powers or else it would not work. How I tested the boundaries 
is I used fractions, percentages and 3 digit numbers.  
 
One example I used is 53 x 32. This was a limitation because they are 
different powers. (they need to be the same power for this to work). 
This is the limitation I was talking about; if you use any number and 
the indices are two different numbers this method does not work 
anymore. The number has to be the same number as I said before. 
 
 
YI: The pattern I saw was when multiplying two squares together we 
can just multiply the bases and square the evaluation of the two 
numbers. This is much quicker than squaring the base numbers then 
multiplying the two numbers.  
 
This is shown by 5^2 x 3^2=15^2 which is true because is we square 
each number the results are 25 x 9=225 and 2^2 x 4^2=8^2 which is 
also true as if we square each number the results will give us 4 x 
16=64. What I have noticed is that we do not need to square both 
numbers and do not need to follow the rules of bidmas as we can just 
multiply the bases and then square the answer. 
 
I expected that this would work with decimals and it did. For example 
I multiplied 1.1^2 x 1.2^2=1.32^2. This can also be written as 1.21 x 
1.44=1.7424. Furthermore, I tried it with different powers. For example, I 
tried cubing the numbers and to the power of 4 and 5. This pattern 
continued to work. 
 
In addition to testing the limits of the number I decided to show it 
using algebra. Let's use this example 10^2 x 13^2. What we will do is 
replace 10 with the algebraic term a. And we will replace 13 with the 
algebraic term b. Then we will have the power expressed as n and n 
in this case will equal to 2. Now we have a=10 b=13 and n=2. Now we 
will rewrite the question as a^n x b^n=(ab)^n. Using the law of indices 
as long as n stays consistent throughout the questions on all the 
numbers this rule will work with any number. 
 
However, as stated earlier I noticed that the limitation was when the 



power is different or in this case n. When the power is different on the 
numbers the pattern no longer proceeds to work and this is the 
limitation I have discovered. Furthermore what I found out was that 
this happens because we can no longer multiply just the bases and 
then multiply it by the power as it has no  common power. This is 
shown in 34 x 26=64  . As we can see we have to guess the power or 
instead find the equivalent of each number and the equivalent is 81 x 
64=5184. 5184 simplified is 6^4.  
  
In conclusion, what I have noticed is that we can multiply the base 
number of any square or any number to a power and then square(or 
whatever the power it is to) the base numbers. However what I have 
discovered is that this will only work if there is a common power in 
both numbers. 
 
 
ZF: The pattern I noticed was that when answering a question when 
you were multiplying two base numbers with the same power there 
was a way of answering the question a lot more efficiently.You would 
only need to multiply the two bases and then raise this product to the 
power.I also noticed that this rule worked regardless as long as the 2 
numbers had identical powers.So I tried to test the boundaries by 
using decimals and fractions to see if the rule still applied. 
 
 
An example of this is 1.52 x 92 = 13.52 which is equivalent to 2.25 x 81 = 
182.25. As you can see from the example above I tried to use 
decimals to test the limitations and I found that the rule still worked. 
 
I also used fractions such as 3/42 x 1/22 = 3/82 which saved me a lot 
of time instead of me doing 3/4 x 3/4 = 9/16 before then having to 
expand 1/22 as well and this proves this rule allowed me to answer 
these questions more efficiently. 
 
Another example is 52 x 32 =  152 which can also be written as  25 x 9 = 
225  
 
 To test the boundaries another example of this is 25^½ x 36^½ which 
is equal to 5 x 6 = 30 and I know this because when you have a 
number which is to the power of ½ you simply square root to find the 
value. 25 x 36 = 900 and when you square root 900 you get 30 



proving this rule does work when “x” is to the power of a half. 
 
We can prove this for the third example (52 x 32 = 152)  by letting a = 5, 
b =3 and n = 2  which can be rewritten as (ab)n which could be 
expanded to an bn and this is equivalent to the original which was an x 
bn . 
 
This proves that this method has been proven algebraically and that 
this will always work as long as the value n is the same for both 
bases. 
 
Consequently the limitation to this rule is when the power or “n” was 
different and an example of this is 1/22 x 1/33  where  you can't simply 
just multiply the bases because for example  1/22 x 1/33  doesn’t 
equal 1/62. This is because the value “n” is not the same so you 
cannot keep the power. 
 
To summarise, my mathematical findings suggest that when the 
powers of 2 bases are the same you can simply multiply the bases 
while keeping the power the same allowing you to find the answer 
much more efficiently.However there was a limitation to this rule 
which was that the 2 bases had to have identical powers or else this 
would not work. 
 


