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3. Coordinate geometry and graphs   
3.1 Addition of Ordinates     
 

 •             
 

 
                                Example 1:             

 

 
     

                                                                        y                              
                                                                                                               y1                want to find the  
 • sketch y1 and y2                                                                                                  turning point, find 

    separately then add                                                                                 
  

  
  of       

    them together  
   to produce      
                                                                                            o                                        x 

 

                                                                                                          
 

 
 

 

 

 

Example 2:               
         

 
       ⏟    

 

 ⏟
    

                                                                                 
 

                     
 

 
                                                                    

 

              

 
 
  

                                       y 
                                   10 
 
                              
                                      5                                                                                                  
 
 
        -4    -3    -2     -1             1    2     3     4          x 
 
 
                                     -5 
 
 
                                  -10 
 

                                       y 
                                   10 
 
                              
                                      5                                                                                                  
 
 
        -4    -3    -2     -1             1    2     3     4          x 
 
 
                                     -5 
 
 
                                  -10 
 

www.examsuccess.com.au

Page 11 of 91

Get 
Le

arn
ing

 M
ate

ria
ls 

fro
m to

p 5
% sc

ore
rs 

at 

www.ex
am

su
cc

es
s.c

om
.au



 3.2 Reciprocating Ordinates                                                                   
                                                                                                                    y 
1.Reciprocating linear functions 
   Example:               

                            
 

    
  

 

     
                                                             2- 

    Notice: asymptotes at x-intercepts of f(x)                                       1- 

              
 

    
                                                                          0        ¹1       ¹2      ¹3                  x 

        (points of intersection at      )                                              -1              
                                                       
 
                                                                      As                                                      
                                                                                                                           
                                                                                                                            y 
2.Reciprocating quadratic functions                        
    Example 1:                                                                                  3- 

                              
 

    
  

 

                                                                      2- 

     * Even function has Oy- as the                                                                 1- 
        symmetrical axis.                                                                       ׀               ׀      ׀       ׀      
                                                                                           -2     -1              1       2                   x 
     * Odd function such as    , 
                                        
 

                                                                                                                                                  2x-intercepts  
                                                                                                            f(x)       y 

Example 2:            
 

 
        

                             
 

    
  

 

      
                                                              2- 

                                                                                                                          1- 
  ׀                                                                                                                                    
                                                                                                                                     1                                  x   

                                                                                                                                                1-x-intercept 
 

Example 3:                   
 

 
                              f(x)                      y 

                            
 

    
  

 

        
 

 

 

                                                                                                                            2-                Gaussian curve 
                                                                                                                1- 

  f(x)                                                                                                                         ׀  
                                                                                                                    -1     0                                         x 

                          4-                                                                                                                  o  x-intercept 
                          3- 
                          2- 
                          1- 
 
                2        0 
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Example (4)      ∫                  
                         

 

 
 ∫                 

 

   
             

 

  
                      

 

Example (5)      ∫         ⏟                      
 

 
                        

                            exactly the differentiate inside  
                           

Example (6)       ∫                  
 

 
∫                  

                            
 

 
                    

 

    ∫
 

 
        

 
| |            

                                                                         (top is the derivative of bottom) 

Example (7)      ∫
 

    
       

 
|    |             

 

Example (8)       ∫
   

     
     

 

 
 ∫

      

     
         

 

 
   

 
|     |               

 
Important notice:  
    *  The expression ∫       always needs  “+c” in its answer. 
    *  If the question ask to find “ an antiderivative” then please have an extra step at the end to 
        state the final answer without “+c”. 
     Look at example 4 if not clear.  
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5.2 Antidifferentiation using change of variable  
 
Substitution method 
Example 1.    ∫                  

                   let                 

  
                 

  

  
 

                ∫        
  

  
  ∫

 

 
        

 

 
 ∫       

                                  
 

 
   

 

 
       

 

  
       

 

  
                     

 

Example 2.       ∫  √              

                     let                     
  

  
                  

  

  
 

                         ∫     
 

 ⁄  
  

  
  

 

 
 ∫ 

 
 ⁄     

                              
 

 
 

 

 
  

 
 ⁄      

 
 ⁄           

 
 ⁄                 

                      The answer should reflect the style of the question 

                        The final answer   (    )√       

 

Example 3.     ∫      √      
 

           

                   let                         
  

  
                  

 

    
    

                      ∫        
 

 ⁄  
 

    
     

                           
 

 
 ∫ 

 
 ⁄      

 

 
  

 

 
  

 
 ⁄     

 

 
  

 
 ⁄               

                            
 

 
 (      )√      

 
    

 

Example 4.     ∫
  

√     
          

                   let                        
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    ∫
  

√ 
  

 

   
     

 

  
∫ 

  
 ⁄     

        
 

  
    

 
 ⁄     

 

 
  √                    

 

Example 5     ∫                     

                  let                     
  

  
                    

 

    
    

                     ∫           
 

    
     ∫      

                         
 

 
       

 

 
                           

 

Example 6      ∫                       

                  let                       
  

  
                      

  

     
    

                     ∫            
  

     
    

                         
  

 
 ∫       

  

 
       

                         
  

 
                      

 

Example 7       ∫
      

√       
          

                   let                      
  

  
                        

   

      
 

                      ∫        
 

 
 

 ⁄
  

  

      
  

 

 
 ∫  

  
 ⁄     

                             
 

  ⁄       √                       
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5.3 Linear substitution   
                                                                                                                                       This step is to 

E.g (1)    ∫     √                                                                         name the original  
                   let                            

  

  
                                            equation to easily 

                                                                                                                         refer back. 

           ∫         
 

 ⁄        

                 ∫       
 

 ⁄     

               ∫       
 

 ⁄     

               ∫  
 

 ⁄     
 

 ⁄      

               
 

 
  

 
 ⁄    

         

      
 

 
 ⁄      

 

  
  

 
 ⁄              

 

 
      

 
 ⁄           

               
 

 
      

 
 ⁄  

  

 
     

 
 ⁄                    
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