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(1) I observe that:
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So, 
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Below is represented the graph of y = f(x):
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Now I calculate the derivative of f(x): f’(x):
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It is not defined for 
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, as could be seen from the graph above (f(x) is continuous at x = 
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, but has not a tangent at these points.
(2) Now I express function:

f(x) = sin x + cos x of the form f(x) =Asin(x+α)

I obtain:

f(x) = A sin x cos α + A sin α cos x


f(x) = sin x + cos x

As this formula must be valid for any x, I obtain: A cos α =1 and A sin α =1.
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Adding the two relations, I obtain: A2 = 2. 

A first solution is
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This means 
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Comment If A has the meaning of an amplitude, A is positive, and only the positive solution must be kept.
This type of problem is typical for the composition of oscillations.

In a similar manner I write g(x) = sin x - cos x:
f(x) = B sin x cos β + B sin β cos x


f(x) = sin x - cos x

So I have:
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So, I obtain:
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or
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But as –π/2 < β < π/2, only the second solution is OK.

So 
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 and 
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(3) Now, I calculate function f(x) = sin x + |cosx|:
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So, applying point (2), I obtain:
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Now, I plot the function:
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And now I find the derivative the function:
Its derivative is:
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It is dot defined for 
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, where I draw he blue vertical axes.
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