Can you find a cubic curve that...

(a) ... has no stationary points?

(b) ... has two stationary points: one when x=2 and one when x=5?

(c) ... has a local minimum when x=−1?

(d) ... has a local minimum when x=−2 and a local maximum when x=4?

a. A cubic curve with no stationary points means that there are no local points, maximums and minimums, or in other words:  that this curve has no bumps. This suggests that there will always be a correlation between the x and the y, meaning that the function will only have one root, as the curve will only trespass the x-axis once. Some cubic curves with only one root are: 
 [image: ]     or      [image: ]

b. If a cubic curve has two stationary points at x=2 and at x=5, it must have a maximum and a minimum. This means that the differentiation of the function will be equal to zero when we input the values of 2 or 5; 

[image: ]

To find the function we simply need to expand the brackets and find the integral of the expression. 

[image: ]	

The c is a constant that, in this case, is indeterminate. The final curve is:

[image: ]

c. Now we have to create a function which has a stationary point, a minimum in this case, when x=-1. In a cubic curve, if there is a local minimum there is also a maximum, so in this case I will make up a maximum to proceed in a similar way as I did in the last question. To make it simply, the maximum will be where x=-2. The maximum will appear before the minimum if the coefficient of the is positive, so x=-2 will be an appropriate point to place the maximum. Again, the differentiation of the function will result in zero if either of these values are inputed. This means that:
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Again, we simply need to find the integral of the derived function to find the original curve. 

[image: ]
In this case as well, the c an unimportant constant that will only translate the vertically the functions, meaning that the minimum will remain at x=-1. The final function is:

[image: ]

d. The last function requires a minimum at x=-2 and a maximum at x=4. If you try and sketch the function you will notice that the curve moves with a negative correlation, meaning that the coefficient of the will be negative. This is because the first stationary point is a minimum instead of a maximum. Again, the differentiation of the function we are looking for will result in zero we input the values of -2 and 4. Moreover the coefficient of the must be negative, as explained above. An example that suits these requirement:
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Now, as done in previous question, we integrate the expression to get the function we are looking for:

[image: ]

The final function is therefore:
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