
Product Rule Practice 
 

For each of the following functions, identify one needs to use the product rule to find the derivative.  If yes, 

then identify the two functions, 𝑓(𝑥) and 𝑔(𝑥). 
 

 

Function 
Product Rule 

𝑓(𝑥) 𝑔(𝑥)  
YES NO 

1 𝑎(𝑥) = 3𝑒2𝑥 
    

2 𝑏(𝑥) = cos 𝑥 𝑒2𝑥 
    

3 𝑐(𝑥) = 4 sin 𝑥 
    

4 𝑑(𝑥) = 4𝑥 sin 𝑥 
    

5 ℎ(𝑥) = sin 4𝑥 
    

6 𝑗(𝑥) = (4𝑥 − 3)(𝑥2 + 7𝑥 − 1) 
    

7 𝑚(𝑥) = 4(𝑥 − 1) 
    

8 𝑝(𝑥) = 4𝑥√𝑥 
    

 

  

Product Rule Numerically 
 

 

 

 

 

 

 

 
 

Use the table above for problems #9 − 13. 
 

9) Given ℎ(𝑥) = 3𝑥𝑓(𝑥), find ℎ′(0). 
 

 

 

10)  Given 𝑟(𝑥) = (4√𝑥 + 2)𝑔(𝑥), find 𝑟′(4). 
 

 

 

 

 

11)  Given 𝑣(𝑥) = 2𝑔(𝑥)𝑓(𝑥), find 𝑣′(3). 
 

 

 

 

𝑥 −1 0 3 4 8 

𝑓(𝑥) 0 −3 1 −1 4 

𝑓′(𝑥) 2 6 7 8 0 

𝑔(𝑥) 5 1 −6 −1 −12 

𝑔′(𝑥) −2 3 5 
1

2
 10 



12)  Given 𝑤(𝑥) = (
1

𝑥
+ 3𝑥2 − 1)𝑔(𝑥), find 𝑤′(−1). 

 

 

 

 

 
 

13)  Write the equation of the line (in point-slope form) tangent to 𝑤(𝑥) = √𝑥
3

𝑔(𝑥) at 𝑥 = 8. 

 

 

 

 

 

 

 

 

 

 

Product Rule Graphically 

 

 

 

 

 

 

 

 

 

 

Use the graph above of the functions 𝑓 and 𝑔 for problems #14 − 18. 
 

14)  Given ℎ(𝑥) = 4𝑥2𝑓(𝑥). Find the slope of ℎ(𝑥) at 𝑥 = 1. 

 

 

 

 

 

 

15)  Given 𝑦(𝑥) = 𝑓(𝑥)𝑔(𝑥).  Find the slope of the tangent line to 𝑦(𝑥) at 𝑥 = 7. 

 

 

 

 

 

16)  Find the instantaneous rate of change for 𝑑(𝑥) at 𝑥 = 9, where 𝑑(𝑥) =
2

√𝑥
𝑔(𝑥). 

 

 

 



17)  Write the equation of the line (in point-slope form) tangent to the curve 𝑝(𝑥) = (𝑥3 − 2)𝑓(𝑥) at 𝑥 = 3. 

 

 

 

 

 

 

 

 

18)  Given 𝑣(𝑥) = 𝑔(𝑥) (
3

2
𝑥4 + 4𝑥 − 1), find 𝑣′(2). 

 

 

 

 

 

 

Product Rule Analytically (Algebraically) 
 

19)  Find the derivative of the function 𝑓(𝑥) = (𝑥3 − 2𝑥 + 1)(𝑥 − 3) using the product rule. 

 

 

 

 

 

 

 

 

20)  Find the derivative of the function 𝑓(𝑥) = (𝑥3 − 2𝑥 + 1)(𝑥 − 3) by distributing first.  Verify that the 

answer is the same as #19. 

 

 

 

 

 

 

 

 
 

 
 

 


