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 Derivatives and Integrals 

For each of the following problems, first find the answer by hand, and then use Mathematica to check your 
answer. 
 
 
1) Find  [space derivative] for 

 

 (1) 

 
 
2) Find  [time derivative] for 

 

 (2) 

 
 
3) Find  [space derivative] for 
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4) Find  for 
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5) Find  for 
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6) Find  for 
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7) Find  for 

 

 (6) 

 (Hint: plot the function f(x) first using Mathematica. How would the answer change if you 
replaced the cosine function with the sine function?) 

 
 

8) Newton’s 2nd Law (in one dimension) is sometimes written as , and sometimes written 

as , where  is the momentum. Are these the same equation? If not, which 
one is correct? 
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f t( ) = a + bt( )2

sin ct2( )

f ' x( )

  
f (x) = x ln(ax)( )3

 
f x( )∫ dx

  
f x( ) = x eax2−1( )

 
f t( )∫ dt

f t( ) = cos2(ω t)sin(ω t)

 
f x( )∫ dx

f x( ) = x8 ln(α x)
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net = dpx dt px ≡ mvx


