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FACULTY OF APPLIED DESIGN AND ENGINEERING


MATHEMATICS FORMULA BOOKLET


LAWS OF INDICES
1. 

2. 


3. 

In addition:
                 
         
         

LOGARITHMS
Definition: 
If , then .
Laws:
1.  
2.  
3.  

Change of base:
	
         
QUADRATIC EQUATIONS
	If , then 
	



PARTIAL FRACTIONS
Provided that the numerator  is of less degree than the relevant denominator, the following illustrate the form of partial fractions used:

Linear Factors:	    

Repeated Linear:        

Quadratic:                 







TRIGONOMETRY

IDENTITIES
			
			
			
			
			
			
			
			
			
	
			
  	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

TRIANGLE FORMULAE

Sine Rule:	

Cosine Rule:	

Area of any triangle:
(i) 

(ii) 

(iii)     where  
MATRICES AND DETERMINANTS

Matrices:


	   

  	

	


	
Determinants:
	
	
		



COMPLEX NUMBERS

	Where 

Modulus
	
Argument
	
Multiplication
	
Division
	
De Moivre’s theorem
	

	
  	                      

           		             



DIFFERENTIAL CALCULUS
	
Product rule:
When , and  and  are functions of :
		
Quotient rule:
When  , and  and  are functions of :
	
Function of a function (i.e. Chain rule):
If  is a function of :
	 

Partial Differentiation:
If  and  denote small changes in  respectively, then the corresponding change  in  is given by: 







Standard Derivatives:

			                                 
1.		                                                        
2.	                                                                    0
3.                                                                                
4.			                                            
5.                                                                               
6.                                                                                      
7.                                                                                         
8.                                                                           
9.                                                                     
10.                                                                      
11.                                                                         
12.                                                                           
13.	                                                                     
14.                                                                                   
15.                                                                              
16.			                                               
17.                                                                               
18.                                                                              
19.                                                                         
20.                                                                             

INTEGRAL CALCULUS
Integration by parts:
If  and  are both functions of  then:

Standard Integrals:
                                                                              
1.                                                                                              
2.                                                                                     
3.                                                                                       
4.                                                                                     
5.                                                                                  
6.                                                                    
7.                                                                          
8.                                                                                              
9.                                                                                                  
10.                                                                                      
11.                                                                                      
12.                                                                                     
13.                                                                                  
14.                                                                                         
15.                                                                                         
16.                                                                                         
17.                                                                                        
18.                                                                                 
19.                                                                            

APPLICATIONS OF INTEGRATION
In the following, the function , between the ordinates  and  where , lies entirely above the  axis.

1. Area under a curve:     
2. Mean value:              
3. Volume:                          
4. R.M.S value:             
5. Centroids:                                         

NUMERICAL INTEGRATION
The Trapezoidal rule:

Simpson’s rule:

Mid-ordinate rule:


MENSURATION
Areas of plane figures

Rectangle:            where  = length and = breadth of rectangle.


Parallelogram:     where  = length of one of the parallel sides and  		 	                  = perpendicular distance between these two parallel sides.


Trapezium:          where  = the sum of the parallel sides and                           	                 = perpendicular distance between these two parallel sides.


Triangle:              where  = length of the base of a triangle and                                                       	                 = perpendicular height.


Circle:                  where  = radius of the circle.
		      where  = radius of the circle.


Sector of a circle:   where  = radius of circle and  = the angle subtended at                                          the centre of the circle.
   where  = radius of circle and  = the angle        subtended at the centre of this arc of length .



Volumes of surface areas of regular solids

   Rectangular prism (or cuboid):
                                   where  = length,  = breadth and                                  = height.
		          


   Cylinder:                 where  = length of cylinder and  = radius of its base.


   Pyramid:                 where  = area of base and  = perpendicular height.
                                                                                                 .

 
   Cone:                      where  = radius of base and  = vertical height.
                                   where  = slant height of cone.
                                 


   Sphere:                 
                                    
		          
 



STATISTICS

Mean:                             


Standard deviation:        


Binomial distribution:
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