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The Chain Rule 

 

This packet will show you how to find the derivatives of composite functions.  A composite 

function can be represented as   xgf  with f being the outside function and g being the 

inside. 

Examples of composite functions: 

 72 14  xy  the outside function is 7xxf )(  

  the inside function is 14 2  xxg )(  

      72 14  xxgfy  
xey 3   the outside function is   xexf   

  the inside function is   xxg 3  

     xexgfy 3  
 

The Chain Rule 
 

 

 

 

 

 

 

Example 1.  Differentiate  72 14  xy     

Solution:   the outside function is 7x and 67 7xx
dx

d
   

  the inside function is 14 2 x and   xx
dx

d
814 2   

  xxy 8147
62   

 62 1456  xx  
 

Example 2.  Differentiate  xey 3  

Solution:   the outside function is xe and xx ee
dx

d
  

the inside function is x3  and 33 x
dx

d
 

33  xey      
xe33  

 

Example 3.  Differentiate 253 2  xxxf )(    

Solution:   the outside function is x  and 
x

x
dx

d

2

1
   

the inside function is 253 2  xx and   56253 2  xxx
dx

d
 

   56
2532

1

2



 x

xx
xf

2532

56

2 




xx

x
 

The Chain Rule 

       xgxgfxgf
dx

d
  

 

The derivative of a composite function is the product of the derivatives of the outside and inside 

functions.  The derivative of the outside function must be evaluated at the inside function. 

Remember to evaluate at 14 2 x  

Remember to evaluate at x3  



Using the Product and Chain Rules to Differentiate 
 

Example 4.  Differentiate  
 22 1


x

x
xk  

Solution:  write the original function as a product  
 

  22

22
1

1





 xx

x

x
xk  

now use the product rule to differentiate          222222 1111


 x
dx

d
xxxx

dx

d
xk  

now use the chain rule to differentiate   22 1


x
dx

d
 

    xxxx 2121
3222 


 

   32
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Example 5. Differentiate 
2ttey   

Solution:   
22

1 tt e
dt

d
tey     

 

 tete tt 2
22

   
22 22 tt ete    

  2221 tet   

 

 

Example 6.  Differentiate     152 323  xexxxf  

Solution:          1521106 32332  xx e
dx

d
xxexxxf  
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Chain Rule 

Section 1.  For Problems 1-12, find the derivative using the chain rule. (5 points each) 

 

1.   90
1 xxf )(          1. _________________________

    

 

 

2.  21 xxf )(         2.   ________________________ 

 

 

 

3.   1002 1 ty         3.  ________________________

  

 

 

 

4.   100

1 xy         4. _________________________ 

 

 

 

5.  tey 2          5. _________________________

   

 

 

6.  
42

1

xx
w


         6.  ________________________ 

 

 

 

7.  352  ttf )(         7.  ________________________

   

 

 

 

8.  2
3w

ey           8.  ________________________ 

 

 

 

9.  sew          9.  ________________________

  

 

 

10.  13  xy          10.  _______________________ 



 
 

11.     425 763  xxxf        11. ________________________

    

 

 

 

12.  
xx

xf
5

1
3 

          12. ________________________ 

 

 

 

 

Section 2.  For Problems 13-16, find the derivative using the product and chain rules.  

(10 points each) 
 

13.    2

35 2 xexxf )(         13.  ________________________ 

 

 

 

 

 

 

 

14.  ttey 25          14.  ________________________ 

 

 

 

 

 

 

15.  
 21


ze

z
zf )(         15.  ________________________ 

 

 

 

 

 

 

 

16.       xexxxf 22 13         16.  ________________________ 

 

 

 


