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Helen Liang Memorial Secondary School (Shatin)

Advanced level Pure Mathematics


Supplementary Lecture Notes

Differential Calculus (II)

*Application of Differentiation*

A. L'Hôpital's Rule




if 

 is in an indeterminate form. ( 

 )

It is very useful in evaluating otherwise impossible to find limits of function.

Example A1




(

)

Example A2




(

)

Example A3




(

)

Exercise A

(a) 




(b) 



(c)


(d) 




(e) 





Past Paper    90II4(a), 91II5, 92II1(a), 93II1, 94II1, 95II1(a), 96II6(a)

B. Inequalities

Apply differentiation in proving inequalities (basic framework):







Example B1 Discuss the monotonicity of the following functions:
(a) 


(b) 


Example B2      Prove the following inequalities
(a) 


(b) 


Example B3

Show that 


Exercise B

B1.



B2.



B3.



Past Paper 90I12(a), 90II1, 91II8(a), 93II6, 94II8(a), 95I5, 95I13(c)

C. Mean Value Theorem

If f(x) is continuous in [a, b], then 


Geometric interpretation:

Example C1

If 

 show that 


Example C2




Example C3 (94II8)



Exercise C

C1.
If 

, show that 


Past Paper 91II7, 93II11(ai), 94II8(a), 96II10

D. Misc. Applications

Slope / Tangent of Curve




Example D1

Given a curve 

 and a line L passes through (0, 2) and tangent to E.

Find the equation(s) of L.

Rate of Change

Differentiate with respect to time.




Example D2

Given 

. If m is kept constant (1 kg) , v is increased by 1

 and r is increased by 

. What is the rate of change of F when 

 and 

.

Differentials







Example D3

Given 

. If the maximum percentage error of m, v and r are 2%, 5% and 3% respectively. What if the maximum percentage error in F?

E. Maxima/Minima

SYMBOL 167 \f "Wingdings" \s 12 \h
Absolute and Relative Max/Min

Derivative Sign Test :

	
	


	


	


	

	


	+
	0 or


	


	Relative Max at 



	


	


	0 or


	+
	Relative Min at 




**  Check for turning points at where 

 and 

 is undefined.  **

 Note that 

 and the existence of turning point is not related.



 does not imply turning point (it may be a point of inflexion)

Turning point does not imply 

 (

 may not exist)

Example E1




Example E2




Example E3




Exercise E

Locate the turning points

(a) 




(b) 


(c) 



 EMBED Equation.2  
 
(d) 



 EMBED Equation.2  

(e) 


(f) 


(g) 


F. Curve Sketching

Point of inflexion

In general, Point of Inflexion
means 




Example F1





  and  


Example F2





  and  

 

Example F3





  and  


Asymptotes

Equations of asymptotes and how the curve approaches the asymptotes.

Vertical

If 

, then 

 is a vertical asymptote for the curve 

.

Example F4



Horizontal

If 

, then 

 is a horizontal asymptote for the curve 

.

Example F5



Slant

If 

, then 

 is a slant or oblique asymptote.

To find m and c:


 and 


Example F6



Steps for curve sketching

1.
Find the domain of the function.

2.
Locate the root(s) and y-intercept(s), as many as possible.

3.
Locate the turning points and points of inflexion, if any.

4.
Find the points which are not continuous or not differentiable, if any.

5.
Find the asymptotes, if any. And determine how the curve approaches them.

6.
Join the above features together.

Example F7




Example F8




Example F9




Exercise F

(a) 


(b)  


(c)  



(d)  



(e)  


Past Paper

90II12,  91II10,  92II8,  93II8,  94II10,  95II9,  96II8
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