
Activity 7 – Day 1: Differentiation Rules                Date:_______________ 
 
Part A – The Product Rule 
 
The product rule is used for composite functions of the form ( ) ( )y f x g x=  and is defined as follows: 
 
 
 
 
 
 
 
 
 
 
 
Your first task is to prove the product rule from first principles. 
 
Given:  )()()( xgxfxF =     Required to Prove: )(')()()(')(' xgxfxgxfxF +=  
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 Reminder: ( ) ( ), ( ) , ( ) ( )x F x x f x g x=  
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Now, write 2 extra terms that sum to 0 in the numerator: ( ) ( ) ( ) ( )f x g x h f x g x h− + + +  
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Form 2 fractions by grouping the first 2 terms together and the last 2 terms together. 
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Factor any common object from the numerators of both fractions. 
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 Now, separate the large limit into 2 smaller limits. 
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Write each limit of products as products of limits 
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  Therefore,   =)(' xF  _________________________________________. 

The Product Rule 
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Part B – The Quotient Rule 
 
The quotient rule is used for 
composite functions of the form 

( )

( )

f x
y

g x
=  and is defined as follows: 

 
 
 
Your first task is to prove the 
quotient rule from first principles. 
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Next, obtain a common denominator. 
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Now, write 1 fraction. 
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Now, write 2 extra terms that sum to 0 in the numerator:  ( ) ( ) ( ) ( )f x g x f x g x− + . 
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In the numerator, factor a positive object from the first 2 terms & a negative object from the last 2 
terms.  (The last 2 terms can be written in reverse order now). 
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Multiply the 2 large numerator terms by the 
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 co-efficient. 
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Therefore,   =)(' xF  ______________________.  



A valuable resource that can be used as you try these is the website: http://www.wolframalpha.com/  
The website can be accessed through your computer, tablet or smartphone.  If you are having difficulties, this 
website will guide you through any problem. 
 

      
 
Its as simple as typing “Find derivative of x squared times sin of x”.  The website will recognize what you 
write and proved the step-by-step solution. 
 
1. Find the derivative function for each of the following using the product rule 

    a) ( ) ( )23 2xxxxf −=   b) ( ) ( )( )xxxxxg −+−= 23 12   c) ( ) ( )
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    d) ( )( )3432 +−= xxxy   e) ( ) xexxf 3=     f) xxy sin=  

    g) ( ) xxxxf cossin +=   h) ( ) xx exh 3=     i) ( ) ( )xxxg x 53 2 −=  

    j) xy x sin2=    k) ( ) xxk x ln3=    l) ( ) ( )253 −= xxf  

    m) ( )xx
dx

d
cos2  

2. For ( ) ( )12 −= xxxf , find the equation of the tangent and normal where 
4

1=x . 

3. Find the equation of the normal to the curve ( ) ( )( )xxxxf 312 ++−=  when 1=x . 
 
4. Determine the equation of the tangent line to the graph of xxey =  at the point where 2=x . 
 
5. Find the equation of the tangent to the curve defined by xxey =  at the point ( )eA ,1 . 
 
6. Find all points at which the tangent to the curve defined by xexy 2= is horizontal. 
 
7. Find the equation of the tangent to xxy ln2=  at the point where ex = . 

8. Determine the equation of the tangent line to the graph of xxy sin=  at the point where 
2

π=x . 

9. Find the equations of the tangent lines at the points where the graph of ( )( )xxy +−= 32  intersects the x 
axis. 
 Answers:1) Go to Wolfram Alpha to find the derivatives 
2) tangent line: 0196444 =++ yx    normal: 

0293352512 =−− yx  
6) points where tangent line is horizontal: )0,0(  and 

)4,2( 2−− e  
3) normal: 06 =−+ yx   7) tangent line: 023 2 =−− eyex     

4) tangent line: 043 22 =−− eyxe     
 

8) tangent line: xy =     

5) tangent line: 02 =−− eyex     9) tangent lines: 0105 =−− yx  and 0155 =++ yx    



1. Find the derivative function for each of the following using the quotient rule. 
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2. Find the point of contact to ( )
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5. Determine the equation of the tangent to ( )
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6. Determine the equation of the tangent to ( )
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7. Determine the equation of the tangent to ( )
x

x
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ln2=  at the point where 1=x . 

 

8. Find the slope of the tangent to 
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Answers: 
1) Refer to wolfram alpha 
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5)  04125 =−− yx  6)  2 2 0x y− + =  

7)  2 3 2 0x y− − =  
8)  

2

2 2 8 2
m

π π
= −  

 
 
 


