
Workshop Solutions to Sections 3.1 and 3.2 
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 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 

   
   

      
 

 
     

35)  If  
    

   
         ,  then  

   
   

      

Solution: 

   
   

    

   
 

      

     
 

 

  
    

and  
   
   

               

It follows from the Sandwich Theorem that 
   
   

        

36)  If                    ,  then  
   
   

      

Solution: 

   
   

                        

and  
   
   

                            

It follows from the Sandwich Theorem that 
   
   

       

37)  If   

   
   

      

   
    

then    
   
   

      

Solution: 

   
   

      

   
 

   
   

        

   
   

     
 

   
   

        
   

   

   
   

       
   

   

 
   
   

      

   
 

   
   

      

 
 

Now 
   
   

      

 
   

 
   
   

                  
   

       



       
   

            

   

    
   

 
 

 
 

    
   

    
   

      
       

   

    
   

    
       

   

    
   

      
       

   

    
   

      

            

    
   

       

            
    

   

  

       

 
  

         
 

  

   
  

 

 
 

       
   

        

 
    

   

               

 

    
   

         

 

    
   

          

 
    

   
         

               

40)  If   

   
   

       

        
    

then    
   
   

      

Solution: 

   
   

       

        
 

   
   

         

   
   

          

 
   
   

        
   

    

   
   

        
   

       

 
   
   

         

         
   

    
 

   
   

      

      
   

    
 

Now 
   
   

      

      
   

    
   

 

   
   

                 
   

         

       
   

             
   

     

       
   

         
   

         

                             
   

        

                           
   

     
  

 
  

 

 
 

       
   

       

       

    
   

          

          

    
   

   

   
 

     

     
 

 

 
 

 
 

       
    

    

      

    
    

              

          

    
    

       

   
 

             

      

 
     

  
 

  

  
  

  

 
 

 
 
 

       
   

 
    

   
        

      

     
          

 
   

   
     

  

 
   

    

 
  

 

 
 



       
    

        

     

    
    

           

       

    
    

        

    

    
    

           

          

    
    

    

   
 

       

      
 

    

    

 
  

  
 

 

 
 

       
    

       

     

    
    

          

        

    
    

          

            

    
    

   

       
 

      

             

 
    

        
 

  

 
    

       
   

           

           
 

                
   

               

           
 

               
   

          

    
 

              

      
 

            
   

 
 

   

 
 

       
   

       

   
    

   
 
       

   
 

       

       
 

    
   

        

              

    
   

    

              

    
   

      

              
 

    
   

       

              
 

    
   

  

       
 

  

         

 
  

      
 

  

 
    

       
   

        

 
    

   

           

 

    
   

     

 
    

   

      

 
    

   
              

 

       
   

       

       
 

              
   

 
       

       
 

       

       
 

       

       
  

              
   

 
        

        
 

       

       
  

              
   

 
    

    
 

       

       
  

              
   

 
      

      
 

       

       
  

              
   

 
 

 
 

       

       
  

 

 
 

         

         
 

           
 

 
 

    

    
 

 

 
 

 

 
 

 

 
 



       
   

       

   

    
   

 
       

   
 

       

       
 

    
   

        

              

    
   

    

              

    
   

      

              

    
   

       

              

    
   

  

       
 

  

         

 
  

    
 

  

 
  

 

 
 

       
    

       

    
 

             

       
 

     

   

 
 

 
   

 
52)  If   

   
   

      
 

 
 

  and   

   
   

     
 

 
 

Then     

   
   

    

    
 

 
 
 

 
 

  
 

 
 

 

 
  

 

 
 

       
   

      

 
    

   
 
      

 
 

      

      
 

    
   

       

         

    
   

 

         

    
   

 

      
 

 

        

 
 

    
 

 

 
 

       
    

       

   
    

    

          

   
    

    
     

           
 
 

       
   

           

 
    

   

 
   

 
 
 

 
    

   

       
      

 

    
   

  

       
    

   

  

      

 
  

        
 

  

 
  

 

 
 

56)  If  
   
   

       

 
   
   

        

and   
   
   

        

 then 

   
   

 
     

     
       

   
   

     

   
   

     
    

   
     

 
    
   

    

    
   

    
    

   
     

                          
    

     
      

  

  
    

  

 
   

                               
     

 
  

  

 
 

57)  If   
   
   

        

 and   
   
   

        

 then 

   
   

               
   

         
   

               

      
 
 
58)  If  

   
   

       

   
   

        

and   
   
   

        

then 

   
   

                     
   

         
   

         
   

     

                 
 




