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                              Differentiation- HW Problems 

 

1.    Determine where 𝑓′(𝑥) exists, an expression for it, and where 

𝑓′(𝑥) is continuous:   

 

a.     𝑓(𝑥) = 𝑥3 sin (
1

𝑥2)        𝑥 ≠ 0 

                   = 0                         𝑥 = 0  

 

 

b.     𝑓(𝑥) = 𝑥4 sin (
1

𝑥2)        𝑥 ≠ 0 

                   = 0                          𝑥 = 0  

 

 

c.     𝑓(𝑥) =
𝑒

−(
1

𝑥2)

𝑥
                  𝑥 ≠ 0         (the exponent of e is −

1

𝑥2) 

                  = 0                         𝑥 = 0   

 

 

 

d.    𝑓(𝑥) = |𝑥|3      𝑥𝜖ℝ    (recall:   |𝑥|3 = 𝑥3           if  𝑥 ≥ 0 

                                                                       = −𝑥3        if 𝑥 < 0 ). 
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2.   Let 𝑓(𝑥) = 𝑥𝑎   for 𝑥 > 0 

                       = 0      for 𝑥 ≤ 0. 

a.  For what values of "𝑎" is 𝑓(𝑥) continuous at 𝑥 = 0?  Justify your 

answer. 

b. For what values of "𝑎" is 𝑓(𝑥) differentiable at 𝑥 = 0?  Justify 

your answer. 

 


