
Precalculus Name_____________________________ per____ 

Product and Quotient Rules 

 

You know how to find derivatives of polynomial functions.  This packet will show you how to 

find the derivatives of exponential functions, then products and quotients of polynomials. 
 

First, we need a few shortcuts for differentiation. 
 

 

 

 

 
 

The Product Rule 
 

 

 

 

 

 

 

Example 1.  Differentiate  532  xxxf )(     
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Check: multiply it out and then differentiate    2532 55 xxxxxf )(  
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Example 3.  Differentiate   tety 32     
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The Product Rule 

  gfgffg 


 

 

The derivative of a product is the derivative of the first factor multiplied by the second, plus the first 

factor multiplied by the derivative of the second. 

The Derivative of 
xa  
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The Derivative of 
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<Factor out x2  from each term> 

<Factor out te  from each term> 



The Quotient Rule 
 

 

 

 

 

 

 
 

Example 4.  Differentiate 
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Example 5. Differentiate 
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Example 6.  Differentiate 
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The Quotient Rule 

2g

gfgf

g

f 












 

 

The derivative of a quotient is the derivative of the numerator times the denominator minus the 

numerator time the derivative of the denominator all over the denominator squared. 

 

 



Precalculus        Name________________________ 

Product and Quotient Rules 

Section 1.  For Problems 1-10, find the derivative using the product rule. (5 points each) 

 

1.    5283  xxxf )(          1. _______________ 

   

 

 

2.  xxexf )(           2.   _______________ 

 

 

 

3.    xxy 272           3.  _______________  

 

 

 

4.    tetty 17 23           4.  _______________ 

 

 

 

5.    871 22  xxxy         5.  _______________ 

  

 

 

6.    275 23  ttttw         6.  _______________ 

 

 

 

7.   ttf t  12)(          7.  _______________ 

  

 

 

8.   23 xey x           8.  _______________ 

 

 

 

9.    xexxxf 53 2 )(         9.  _______________  
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Section 2. For Problems 11-18, find the derivative using the quotient rule. (5 points each) 
 

11.  
1

5
3

2



x

x
xf )(           11. _______________

    

 

12.  
xe

x
y            12. _______________ 

 

 

13.  
3

252






t

tt
z           13.  __________________ 

 

 

14.  
x

x
xf

32 
)(            14.  __________________ 

 

 

 

15. 
zz

z
zf

75

3
2

2


)(           15.  __________________ 

 

 

 

 

16.  
3

1





x

x
xf )(            16.  __________________ 

 

 

 

17.  
7

5
2 


x

x
y          17.  __________________ 

 

 

 

18.  
2x

e
xf

x

)(          18.  __________________ 

 

 

Section 3. If xxxf 32 )( , find )(xf   and )(xf   (5 points each) 

 
19.  )(xf           19.  __________________ 

 

 

 

 

20.  )(xf           20.  __________________ 


