
Activity 7 Differentiation rules, day 2       Date:_____________ 
 
Part1) Derivative of a composite function 
 
The chain rule – For composite functions ))(())(( xgfxgfy == �   
Here is how to find the derivative of a composite function:  
 
 
 
A proof of the chain rule can be found on pages 99 and 100. 
 
1. Find the derivative of each of the following using the chain rule. 

   a) ( ) ( )432 += xxf    b) ( ) ( )2

1

14 += xxf   c) ( ) 12 −+= xxy  

   d) ( ) xexg 3=    e) ( ) 53 −= tetf    f) ( ) 265 xxexh +−=  

   g) ( )xy 5ln=    h) ( ))(ln 2 xex
dx

d +   i) 1ln += xy  

   j) xey ln=     k) ( ) ( )3

1

2ln xxxf +=   l) ( ) ( )243

1

x
xh

−
=  

   m) ( )xy 2sin=    n) ( )
x

xg
3cos

1=   o) ( ) xxk sin=  

   p) ( ) ( )53sin7 += xxf   q) xy 4cos
3

1 3=   r) xey 45 −=  

   s) ( ) xexf += 1    t) xexy +=    u) ( ) xxf 33=  

   v) ( ) 22.0 −− += xxh x    w) ( ) 210 +−= xxk   x) ( ) ( )2

3
2 xxxf +=  

   y) ( )42 343ln +−= xxy   z) ( ) ( )234 3sin xxxf −=  aa) ( )xy 3sinln=  

   bb) ( ) 12

2 += xxg  
 

2. For what value(s) of x do the curves ( )231 xy +=  and 62xy =  have tangents that are parallel? 

3. Find the slope of the tangent to the curve ( ) 223
−+= xxy  at the point 







−
4

1
,2B . 

4. Find the equation of the tangent to the curve ( )53 7−= xy  at 2=x . 

5. Find the slope of the tangent line to the graph of ( )3

2
29 xy −=  at the point ( )4,1K . 

6. For ( )
x

xf
+

=
14

1
, find the point of contact of all tangents with slope equal to - 1. 

7. Find the equation of the tangent line to xy 2cos=  at 
3

π=x . 

8. Find the slope of the tangent line to ( ) xxf cos=  at 
3

π=x . 

9. Find the slope of the tangent to ( ) 1sinsin2 ++= xxxg  at the point where 
6

π=x . 

10. Find the equation of the tangent line to ( )53ln35 2 −−−= xxxy  at  the point where 2=x . 
 
 

The Chain Rule 
))(( xgfy =  and )(xgu =  

then 
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Part 2) Second derivative: 
 
A) Why would we need to look at the derivative of a derivative?  What does the second derivative tell you 
about a function? 

Notation for the second derivative: ( ) ( )
2

2

2

2

dx

yd

dx

xfd
yxf ==′′=′′ . 

1. Find the second derivative for each of the following: 
a) ( ) 754 2 +−= xxxf  b) 294 35 +−= tty  c) ( ) ( )42 325 −= xxf  d) 

x

x
y
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−
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2. Find the second degree polynomial  ( )xf  given that ( ) 12 =f , ( ) 142 =′f  and ( ) 102 =′′f . 
 

3. Find the value of the first and second derivatives to the function 22 7 xxy ++=  at the point where 3=x . 
 

4. Find the value of the first and second derivatives to the function ( ) 523 += xxxf  at the point where 
2=x . 

5. Show that 23 32 xxy +=  satisfies the equation 064
2

2
2 =+− y

dx

dy
x

dx

yd
x . 

Answers:  
1.  a) ( ) 8=′′ xf  b) tty 5480 3 −=′′  

c) ( ) ( ) ( )3143280 222 −−=′′ xxxf    d) ( )32
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e) 
( )

( )33
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2. ( ) 765 2 −−= xxxf     3. ( ) ( )
64

135
3,

4

27
3 =′′=′ yy   

4. ( ) ( )
9

16
2,112 =′′=′ ff  

 
 


