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What Is Differentiation?
Differentiation is the process of finding the derivative of a function. It is the process of finding the instantaneous rate of change in a function basing on its variables (Mainardi and Barkan 42).
In calculus, differentiation can be applied in measuring the per unit change in the independent variable of a function.
Other applications of the derivative include:
1. Increasing and decreasing functions-when given a function, in order to find the intervals for which the function increases or decreases, we find the derivative of the function.
2. Tangent and Normal to a curve-we can find the slope and equation of a tangent to a curve by applying the derivative.
3. Maxima and Minima-non-linear functions like the quadratic and cubic functions contain extreme points. These points can easily be found by finding the derivative of the function and equating it to zero (Mainardi and Barkan 132).

The derivative can also be applied in real life for example:
· To calculate the profit and loss in business
· To determine the speed or distance covered such as miles per hour, kilometer per hour, e.t.c
Let’s look at some examples where the derivative is applied:
Example 1
A production facility is capable of producing 60,000 widgets in a day and the daily cost of producing x widgets in a day is given by,

How many widgets per day should they produce in order to minimize costs?
Solution
In this case, we need to minimize the cost subject to the condition that x must be in the range . In this case the cost function is not continuous at the left endpoint and therefore we won’t be able to plug critical points into the cost function to find the minimum value. 
The first step is to find the derivative of the cost function which is given by;

The critical points of the cost function are;




Since it doesn’t make sense to take the negative value, the critical point becomes 50000. 
Now, to determine whether this point gives the maximum or minimum value of the cost function, we apply the second derivative, which is given by;

Substituting 50,000 in this function, we get a value that is greater than zero. By second derivative test, this means that 50,000 widgets will yield the absolute minimum cost of production. 

Example 2
An apartment complex has 250 apartments to rent. If they rent x apartments then their monthly profit, in dollars, is given by,


How many apartments should they rent in order to maximize their profit?
Solution
Just like the previous example, we are asked to maximize the profit function subject to the condition that x must be in the range 
First, we need to find the derivative and the critical point(s) that fall in the range 



Since the profit function is continuous and we have an interval with finite bounds, we can find the maximum value by plugging in the only critical point we have.




Therefore, they will generate the most profit only if they rent out 200 of the apartments instead of all 250 of them.
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