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Helen Liang Memorial Secondary School (Shatin)


Advanced level Pure Mathematics


Supplementary Lecture Notes

Differential Calculus (I)

A. The Derivative

Fundamental Definition
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Geometric interpretation:

Example A1
Find 

 using first principle

Example A2
Find 

 using first principle

Differentiability at a point

f(x) is differentiable at the point 

 if and only if

f(x) is continuous at 

 and the left derivative equals to the right derivative.

i.e.  


Example A3
A function  f(x) is differentiable at 

 and has the following property:









(a) Find the value of 




(b) Express 

 in terms of 




(c) Any geometric significance?

Rules for differentiation

Composite functions
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Algebraic functions
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where k must be independent of x (usually a constant)

Inverse functions (esp.: inverse of trigo func)

[image: image10.wmf] If       

       then   

y

f

x

dy

dx

df

y

dy

=

=

-

1

1

(

)

(

)


Trigonometric functions
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Logarithmic functions

	


	



	


	




Parametric functions (commonly use in Rate of change)




Example A4
Chain Rule




Example A5
Parametric form

Find 

 if 


Example A6
Inverse function




Example A7
Implicit function

Find 

 if  


Example A8
Logarithm / index




Exercise A
A1.
Find the following using the first principle


(a) 



(b) 



(c) 


A2.
(a) 


(b) 


(c)



(a)



(b) 



(c) 


A3.
(a)


(b) 

      (c) 


A4.
(a)


(b)


(c) 
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B. Higher Order Derivatives
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Example B1
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, where p is a constant.

Show that 
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Example B2

Show that 
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Example B3

Find 


Leibniz Theorem (c.f. Binomial Th.)



where 


Example B4

(a) 



(b) 


Example B5

Let 


(a)
Show that 


(b)
Show that 


(c)
Show that 


Exercise B

B1.
Find 

 if 


B2.
Find 

 if  


B3.
Show by MI that 
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B4.
Find  


B5. (a)
If 

,


show that 


      (b)
If 

, show that 


B6.
Let 
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  and   



Find b(1) and b(-1).


Show that 
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B7.
Show that 
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B8.
Show that 
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(Hint:  Resolve into partial fraction first)

You may find the following useful in B6, 7 and 8 :
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