






Yes - F(t) is differentiable everywhere.  

*Explanation*:   F(t) is a piecewise function: F(t) = t^3 for t >= 0 and F(t) = -t^3 for t<0.  
Thus F is certainly differentiable for t > 0 and t < 0, since it’s just a polynomial for those t 
values.  What about t=0 (the “transition” point)?  

To convince someone that F’(0) exists, we must estimate or compute the limit 

      ( F(0+h) - F(0) )/h = |h^3| / h  

This is a piecewise function which is equal to h^2 for h >= 0 and -h^2 for h<0.   So, 

  lim_{h->0}  ( F(0+h) - F(0) )/h = lim_{h->0} |h^3|/h = 0, 

since the limit from the left is zero and the limit from the right is zero.

One could also provide a table of pairs (h, |h^3|/h) to convince someone that the limit is 0.










