
Workshop Solutions to Sections 3.1 and 3.2 

      
    

                        

                                              

      
   

                      

                                            
      

   
                          

                                                     

      
    

                            

                                                     
                                                   

      
    

    

   
 

       

      
 

   

    
 

 

  
  

 

 
 

 

      
   

    

    
 

      

      
 

   

   
 

  

 
 

 

      
   

       

    
 

           

      
 

     

   

 
 

  
  

 

 
 

      
   

   

      
 

     

          
 

   

     
 

 

  
   

 

      
    

                         

                
       

    

         

   
 

          
  

      

 
          

    
 

       

  
 

  
 
  

  

 
  

 
 

  
 

 
 
  

 
 

 
 

 

  
 

 

   
  

 

  
 

 

       
    

     

    
 

           

       
 

    

   
 

  

  

  
 

  
 

       
   

     

   
 

         

     
 

     

   
 

 

 
 

 

       
   

     

   
 

         

     
 

     

   
 

 

 
   

 
 

       
   

            

   
    

   

 
 

 
 

    
   

    
   

      
       

   

    
   

    

            

    
   

      

            

    
   

       

            
    

   

  

       

 
  

         
 

  

      
 

  

 
  

 

 
 

       
   

      

  
    

   

       

  

    
   

               

 

       
   

   

     
    

   

   

          
    

   

 

   

 
 

     
 

 

  
 

 

       
   

     

   
    

   

          

   
    

   
     

          
 

       
    

   

     
    

    

   

          
    

    

 

   

 
 

      
 

 

   
  

 

  
 

       
   

     

   
    

   

              

   
    

   
                     

          
 

       
   

   

     
    

   

   

              

    
   

 

       
 

 

           

 
 

     
 

 

  
 



       
    

   

    
    

    

   

              

    
    

 

       

 
 

             
 

 

     
 

 

  
 

       
    

    

   
    

    

              

   
    

    
                       

          

       
   

       

   
    

   

          

   
    

   
     

         
 

       
   

        

        
    

   

          

          
    

   

   

   

 
     

     
 

  

  
    

       
   

 

        
    

   

 

           

    
   

 

         

    
   

 

     
    

   

 

      

    
   

 

   
 

 

     
 

 

 
 

 

       
   

    
 

  

   
    

   

    
 

  

       
    

   

    
 

  

     
 

 
 
  

 

    
   

    
 

  

     
 

         
 

 
 
      

 
   

    
   

 

     
 

 
 
      

 
  

 
 

       
 

 
 
        

 
  

 
 

     
 

 

  
 

       
   

       

 

    
   

 
       

 
 

       

       
 

    
   

         

          

    
   

 

          

    
   

 

       
 

 

         

 
 

   
 

 

  
 

       
   

 

       
    

   
 

 

       
 

       

       
 

    
   

          

         

    
   

          

 
    

   
                   

        

       
   

   

      
    

   
 

   

      
 

      

      
  

    
   

             

       

    
   

             

     

    
   

             

   
    

   
                 

       
 
 
 

       
   

      

   
 

        

     
 

   

 
   

 
 

       
   

      

      
 

    
   

 
      

      
 

      

      

 
      

      
  

    
   

 
       

       
 

      

      
 

    
   

 
   

   
 

      

      
 

    
   

      

      
 

        

        
 

   

   

 
 

 
   



32)  If               ,  then  
   
   

      

Solution: 
   
   

          

and  
   
   

                       

It follows from the Sandwich Theorem that 
   
   

       

 

        
   

        
 

 
    

 We know that the cosine of any angle is between 
    and  . So, 

         
 

 
    

Now, multiply throughout by  , we get 

          
 

 
    

But              and                . 
It follows from the Sandwich Theorem that 

   
   

        
 

 
     

        
   

      
 

 
    

 We know that the sine of any angle is between 
    and  . So, 

       
 

 
    

Now, multiply throughout by  , we get 

        
 

 
    

But              and                . 
It follows from the Sandwich Theorem that 
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Workshop Solutions to Section 3.3 
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It is clearly obvious from questions (11) and (12) above. 
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Solution: 

   
   

     

   
                         

   
    

     

   
    

    

     

   
  

 
It is clearly obvious from questions (14) and (15) above. 
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It is clearly obvious from questions (17) and (18) above. 
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22)   

   
   

      

      
  

Solution: 

   
   

      

      
                         

   
    

      

      
    

    

      

      
  

 
It is clearly obvious from questions (20) and (21) above. 
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50)  The horizontal asymptotes  of   
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First, we have to find 

   
    

        

   
 

 
It is clear from the previous questions (48) and (49) that  
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51)  The horizontal asymptote  of   

     
   

    
 

Solution: 
First, we have to find 
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Workshop Solutions to Sections 3.4 and 3.5 

         
    

 

   
  

Solution: 
If      ,  then                  

      
    

 

   
   

 

       
    

 

   
  

Solution: 
If      ,  then                  

      
    

 

   
    

 

         
    

  

   
  

Solution: 
If      ,  then                  

      
    

  

   
    

 

        
    

  

   
  

Solution: 
If      ,  then                  

      
    

 

   
   

 

       
     

 

   
  

Solution: 
If       ,  then                   

      
     

 

   
   

 

       
     

 

   
  

Solution: 
If       ,  then                   

      
     

 

   
    

 

        
    

    

   
  

Solution: 
If      ,  then                and          

      
    

    

   
   

 

        
    

    

   
  

Solution: 
If      ,  then                and          

      
    

    

   
    

 

         
     

   

      
  

Solution: 
If       ,  then          
                              and           

      
     

   

      
   

 

          
     

   

      
  

Solution: 
If       ,  then          
                              and           

      
     

   

      
   

         
     

   

      
  

Solution: 
If       ,  then          
                              and           

      
     

   

      
    

 

         
     

   

      
  

Solution: 
If       ,  then          
                              and           

      
     

   

      
    

         
    

    

    
  

Solution: 
If      ,  then         
                                  and            

       
    

    

    
   

 

          
    

    

    
  

Solution: 
If      ,  then         
                                  and            

       
    

    

    
    

 

 
 
 

 
 
 



         
     

    

    
  

Solution: 
If       ,  then         
                                  and            

       
    

    

    
   

 

         
     

    

    
  

Solution: 
If       ,  then         
                                  and            

       
    

    

    
    

 

         
     

    

      
  

Solution: 

     
    

      
 

    

          
 

If       ,  then         
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23)  The vertical asymptote of       
   

    
  is 

Solution: 
We see that the function      is not defined when 

              
 

 
 .  Since 

   
    

 
 
  
 

   

    
   

and 

   
    

 
 
  
 

   

    
    

then,     
 

 
  is a vertical asymptote. 

24)  The vertical asymptote of       
   

    
  is 

Solution: 
We see that the function      is not defined when 
                .  Since 

   
    

   

    
                   

    

   

    
    

       
and 

   
     

   

    
                    

     

   

    
   

then,        are vertical asymptotes. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



25)  The vertical asymptote of       
   

      
  is 

Solution: 

     
   

      
 

   

          
 

      

          

  
 

   
 

We see that the function      is not defined when 
                            
                             .  Since 
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OR 
We know that           , so         . 

 

Note: Any function is continuous on its domain. 

32)  The function       
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               because  we know that            ,  
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46)  The function                  is continuous on  
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