a)
Square both sides:

so this is true for any values of  and 

b)
Square both sides:

so this is true for any values of  and 

d) 
Begin by squaring both sides of the equation:




or 
or 
If  then we can write the original equation as:
 
Clearly  can now take any value, since regardless of its value both sides will still equal zero.
Similarly, if :

And if :

Again, since both sides equal  can take any value.
So our solutions are  or  , with b taking any value, and with  taking any value.

e)
Multiply both sides by  :


We will now use  to denote  and  to denote  :

Divide through by x:






We can now use this equation to generate the values we are looking for; for instance, by substituting in values for  These values can then be squared to give  and  However, this method does not work for when  or 0, since this causes us to divide by zero at certain stages. Despite this, having both  and  equal zero is a solution.

g)
Simplify the surd  to get  :

Square both sides:
 
so this is true for any values of  and
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Rationalise the denominator of the fraction using the difference of two squares:



Therefore:



From this, it is evident that if any of the following criteria are met, the equation will be satisfied:

 



However, if, then:



which we can’t have, because before we had the fraction  , and it is impossible to divide by zero. As for the second criterion, we can rearrange to get:



If the negative square root is used, it is possible to solve this equation; however, if the square root is assumed to be positive, then we cannot use this as a solution. To summarise, if , or potentially if , then regardless of the values of  and , or  and  respectively, the equation will be satisfied.


