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Differentiation Proofs 
 
 
Proof 1 Differentiate from first principals 2xy = . 
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Proof  2  Differentiate from first principals 3xxf =)(  
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Proof 3 Differentiate from first principals ( )
x

xf
1=  

 

20

1

1

11

1

1

xh
xfhxf

Lim

xhxh
xfhxf

xhx
h

xhx
hxx

xhx
hxx

xhx
xfhxf

hx
hxf

x
xf

h

−=−+

+
−=−+

+
−=

+
−−=

+
+−=

−
+

=−+

+
=+

=

→

)()(

 

  
))((

)()(       

))(())((

  

  
))((
)(

)()(        

)(                    

)(                          

 

 
 
 
 



 

 Differentiation Proofs, Page 3 of 10   

Proof  4 Differentiate from first principals ( ) xxf = . 
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 Proof  5 Differentiate from first principals xxf sin)( =  
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Proof  6 Differentiate from first principals xxf cos)( =  
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Proof  7 To find the 1
sin =
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Proof 8 If nxy =  prove 1−= nnx
dx
dy

 this is a proof by induction .  

 
Prove for 1=n This must be done from first principles. 
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Conclusion 
Since true for 1=n  and proven true for 1+= kn  then true in general. 
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Note Before we go on with the next proof it is worth knowing that. 
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Proof 9 To prove the sum rule 
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Proof 10 To prove the product rule. 
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Proof 11 To prove the quotient rule. 
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