a)
A curve has a stationary point when the gradient is zero; that is, when  .
If we differentiate  we get:

We want values of ,  and  such that no value of  makes this equal zero; that is, there are no roots. We know that this is so if the discriminant,, is negative, so we need:



For instance:


b)
We want    to equal zero when  or 
Therefore, we want a quadratic (a cubic differentiated) with roots of 2 and 5:



Giving two simultaneous equations:





If we choose  then , giving:

Substitute in 


So our quadratic (which we can check works for) is:

Integrate this to get the original cubic:

Evidently, there are other equations that would work, with different values of , , , as well as a constant.

c)
A minimum is a stationary point, so  . Also, the gradient is going from negative to positive (it’s increasing) so the second derivative is greater than zero. Let a differentiated cubic be denoted by ; therefore we have:

 (the second derivative)
This is true when  so substitute this in:



If these criteria are satisfied, then we have a suitable quadratic, which can then be integrated to give a cubic which satisfies the question’s requirements. For instance, we can choose then , as this is more than double . Substitute these in to get the value of 


giving the quadratic, which we can integrate to obtain our cubic equation:


d)
Now we are looking for a quadratic which (using the same logic as with the previous question) satisfies the following criteria when 


and when 


Substitute in the values for  to get, firstly, the inequalities that must be satisfied:





So  must be negative. Now substitute in the values for  to get the equations that must be satisfied:





Now if we choose a (negative) value of , we can get the corresponding value for  and substitute these into one of the original equations to get a value for , so choosing , then , and:



[bookmark: _GoBack]giving the quadratic which we can integrate to obtain our cubic equation:

