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Note  

1. Any polynomial function has no vertical 

asymptote  

2. Any exponintial function has no vertical 

asymptote  

3. Any radical function has no vertical asymptote  

4. Only               has no vertical asymptote  
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SECOND EXAM-MATH 110 
FROM SECTION  2.2 TO SECTION 3.1 

1. If      is a function whose graph is shown  

 

           
   

         

a) 0         b) -1       c) -2     d)  does not exist  

 

2. If      is a function whose graph is shown  

 
           

    
         

a) 1       b) 3        c) 2        d) does not exist  

 

 

 

 



3. If      is a function whose graph is shown 

 

           
     

        

a)  True                          b) False 
 

4. If      is a function whose graph is shown is discontinuous 

at ……………. 

 

a)         b)            c)            d)         
 

5. The vertical asymptote(s) of the function whose graph is 

shown below is (are)………………… 

 

a)     

b)     

c)                 

d)                 



6. The horizontal asymptote(s) of the function whose graph is 

shown below is (are)………………… 

 

7. If      is a function whose graph is shown 
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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 

     
   

   

      
    

   

   

          
 

                            
   

      

          
    

   

  

   
  

 

 
 

then,       is a removable discontinuity. 
 

   
     

   

      
    

     

   

          
    

and 

    
     

   

      
    

     

   

          
    

then,        is a vertical asymptote only. 

26)  The vertical asymptote of       
   

       
  is 

Solution: 

     
   

       
 

   

          
 

We see that the function      is not defined when 
                                        .  
Since 

   
    

   

       
    

    

   

          
    

    
    

   

       
    

    

   

          
     

and 

   
    

   

       
    

    

   

          
     

    
    

   

       
    

    

   

          
    

 
then,                   are vertical asymptotes. 

27)  The vertical asymptote of       
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Solution: 

     
   

       
 

   

          
 

We see that the function      is not defined when 
                                          .  
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then,                     are vertical asymptotes. 

28)  The vertical asymptote of       
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Solution: 

     
   

     
 

   

      
 

We see that the function      is not defined when 
                                       .  Since 

   
     

   

     
    

     

   

      
    

    
     

   

     
    

     

   

      
     

and 

   
    

   

     
    

    

   

      
     

    
    

   

     
    

    

   

      
    

 
then,                    are vertical asymptotes. 

29)  The vertical asymptote of       
   

     
  is 

Solution: 

     
   

     
 

   

      
 

We see that the function      is not defined when 
                                      .  Since 

   
    

   

     
    

    

   

      
     

    
    

   

     
    

    

   

      
    

and 

   
    

   

     
    

    

   

      
    

    
    

   

     
    

    

   

      
     

 
then,                   are vertical asymptotes. 

30)  The vertical asymptotes of       
     

    
  are 

Solution: 

     
     

    
 

     

          
 

We see that the function      is not defined when 
                  .  Since 

   
    

     

    
    

    

     

          
    

    
    

     

    
    

    

     

          
     

and 

   
     

     

    
    

     

     

          
     

    
     

     

    
    

     

     

          
    

then,        are vertical asymptotes. 

SONY
Typewritten Text

SONY
Typewritten Text
_

SONY
Typewritten Text
+

SONY
Typewritten Text



31)  The function       
   

    
  is continuous at        

        because 

            
     

      
 

 

  
  

 

 
 

         
    

   

    
    

   

     

      
 

 

  
  

 

 
 

          
   

   

    
      

OR 
We know that           , so         . 

 

Note: Any function is continuous on its domain. 

32)  The function       
   

    
  is discontinuous at   

               because  we know that            ,  

         so          . 

 
 
 

33)  The function       
   

    
  is discontinuous at   

             because         . 

 

34)  The function       
   

    
  is continuous on its  

         domain which is            . 

 
 
 
 
 

35)  The function        
     

 
    

         
   is continuous at   

              because 
1-         

2-      
   

     

 
      

   

     

  
        

3-      
   

          

36)  The function        
     

 
    

         
   is discontinuous 

        at        because 
1-         

2-      
   

     

 
      

   

     

  
        

3-      
   

          

37)  The function        
        

   
    

            

     is 

        discontinuous at        because 
1-         

2-      
   

        

   
     

   

           

   
     

   
         

3-      
   

          

38)  The function        
        

   
    

            

     is 

        continuous at        because 
1-         

2-      
   

        

   
     

   

           

   
     

   
         

3-      
   

          

39)  The function       
      

   
  is discontinuous at   

              because        . 

 
 
 

40)  The function        
        
        

     is 

        continuous at        because 
1-                  
2-      

    
                

          
    

                

                     
   

        

3-      
   

           

41)  The function       
   

     
  is continuous on its  

         domain where       is defined, we mean that   

                              
                                 

Hence,    
                       . 

 

42)  The function              is continuous on its  
         domain where       is defined, we mean that   

                              
                                 

Hence,     
                         . 

43)  The function              is continuous on its  
         domain where       is defined, we mean that   

                          

                                                 
Hence,    
                 . 

44)  The function       
   

     
  is continuous on its  

         domain where       is defined, we mean that   
                          

                                  
Hence,    
                     . 

45)  The function       
   

    
  is continuous on its  

         domain where       is defined, we mean that   
                         

Hence,     
          

                                        . 



46)  The function                  is continuous on  
         its domain where       is defined, we mean that   

                
Hence,     
                 . 

47)  The function                  is continuous 
        on its domain where       is defined, we mean that   

                                    
Hence,     
                . 

48)  The function           is continuous 
        on its domain . 
Hence,     
                   . 

49)  The function           is continuous 
        on its domain . 
Hence,     
                   . 

50)  The function                    is continuous 
        on its domain where       is defined, we mean that   

                             
 

 
     . 

Hence,     

           
 

 
    . 

51)  The function                    is continuous 
        on its domain where       is defined, we mean that   

                           
 

 
 . 

Hence,     

               
 

 
  . 

52)  The number     that makes        
        
        

     

        is continuous at       is 
Solution: 
    
   

       exists if 

    
    

         
    

     

    
    

          
    

       

         
         

                                                  
                                                   

53)  The number     that makes  

      
             

               
    is continuous at      is 

Solution: 
    
    

       exists if 

                           
     

         
     

     

    
     

            
     

           

                               
                                             
                                                 
                                               

54)  The number     that makes  

      
     

 
         

               
    is continuous at     is 

Solution: 
    
   

       exists if 

                          
    

         
    

     

    
    

           
    

 
     

 
       

                                           
                                            
                                                         
                                          

55)  The value     that makes        
          

           
     

        is continuous at     is 
Solution: 
    
   

       exists if 

    
    

         
    

     

    
    

              
    

         

                                                 
           

                                           
                                                 

                                                  
  

  
 

                                                  
 

 
 

56)  The number     that makes        
          
           

     

        is continuous at     is 
Solution: 
    
   

       exists if 

                               
    

         
    

     

    
    

          
    

         

                                               
                                                   
                                               
                                              
                                                

57)  The number     that makes        
        
        

     

        is continuous at     is 
Solution: 
    
   

       exists if 

                                 
    

         
    

     

    
    

          
    

       

                                                
                                                      
                                                    
                                                  

   
 

 
 

 
 

 



58)  The number     that makes        
         
         

     

        is continuous at      is 
Solution: 
    
    

       exists if 

                               
     

         
     

     

    
     

          
     

       

                                              
                                                     
                                                     

       
 



Workshop Solutions to Section 3.3 

1)  If        
           
           

     then   

   
       

      

Solution: 
   

       
        

       
                   

   

2)  If        
           
           

     then   

   
       

      

Solution: 
   

       
        

       
                   

    

3)  If        
           
           

     then   

   
    

      

Solution: 
   
    

                             

   
       

        
       

     

 

4)  If        
             

              
     then   

   
   

      

Solution: 
   
    

        
    

                       

           
   
    

        
    

                     

         
       

   
       

5)  If        
                  
                       
                     

     then   

   
    

      

Solution: 
   
    

        
    

                         

6)  If        
                   
                     
                     

     then   

   
    

      

Solution: 
   
    

        
    

      

7)  If        
                  
                       
                     

     then   

   
    

      

Solution: 
   
    

        
    

      

8)  If        
                  
                       
                     

     then   

   
    

      

Solution: 
   
    

        
    

                     

9)  If        

      

    
         

      

    
         

             

   
    

      

Solution: 

     

 
 
 

 
  

     

    
         

      

    
         

 

 
 
 

 
  

     

    
       

      

       
       

  

 

 
 
 

 
           

          
        

          

           
        

   

  

   

   
                     

 
   

   
                            

           

       
    

        
    

 
   

   
  

     

     
 
 

 
 

10)  If        

      

    
         

      

    
         

     then   

   
    

      

Solution: 
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11)   

   
    

     

   
  

Solution: 

     
     

   
  

   

   
                

      

   
        

  
       

        
    

         
    

     

   
    

    

      

   
    

    
        

12)   

   
    

     

   
  

Solution: 

     
     

   
  

   

   
                 

      

   
        

  
       

        
    

         
    

     

   
    

    

     

   
    

    
      

 

13)   

   
   

     

   
  

Solution: 

   
   

     

   
                         

   
    

     

   
    

    

     

   
  

 
It is clearly obvious from questions (11) and (12) above. 
 

14)   

   
    

     

   
  

Solution: 

     
     

   
  

   

   
                 

      

   
        

  

      

   
           

     

   
            

  
        
       

     

         
    

     

   
    

    
      

 

15)   

   
    

     

   
  

Solution: 

     
     

   
  

   

   
                 

      

   
        

  

      

   
           

     

   
            

  
        
       

     

         
    

     

   
    

    
        

 

16)   

   
   

     

   
  

Solution: 

   
   

     

   
                         

   
    

     

   
    

    

     

   
  

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

17)   

   
       

     

   
  

Solution: 

     
     

   
  

   

   
                

      

   
        

  
        

         
    

         
       

     

   
    

       
        

18)   

   
       

     

   
  

Solution: 

     
     

   
  

   

   
                

      

   
        

  
        

         
    

         
       

     

   
    

       
      

 

19)   

   
    

     

   
  

Solution: 

   
    

     

   
                         

   
       

     

   
    

       

     

   
  

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

 
 
 
 
 
 
 
 
 
 



20)   

   
    

      

      
  

Solution: 

     
      

      
 

 
 
 

 
       

      
           

       

       
      

 

 
 

 
    

    
           

    

    
          

  

 
 

 
 

    
          

  

    
          

 

 
 

 
 

      
           

  

      
          

   

  

 

   
           

 

   
          

  

         
    

      

      
    

    

 

   
 

 

   
   

 

21)   

   
    

      

      
  

Solution: 

     
      

      
 

 
 
 

 
       

      
           

       

       
      

 

 
 

 
    

    
           

    

    
          

  

 
 

 
 

    
          

  

    
          

 

 
 

 
 

      
           

  

      
          

   

  

 

   
           

 

   
          

  

         
    

      

      
    

    

 

   
 

 

   
    

 

22)   

   
   

      

      
  

Solution: 

   
   

      

      
                         

   
    

      

      
    

    

      

      
  

 
It is clearly obvious from questions (20) and (21) above. 
 

23)   

   
  

 
 

         

           
  

Solution: 

   
  

 
 

         

           
    

  
 
 

         

                      

    
  

 
 

 

         
 

 

    
 
 
      

 
 
 

 
 

 

  
 

 

  

 
 

 

  

 
  

 
 

24)   

   
   

             

             
  

Solution: 

   
   

             

             
    

   

                

                 

    
   

      

       
 

        

         

 
   

      
 
 

 
 

25)   
   
   

                 

Solution: 
   
   

                                 

             
 

26)  If     ,   then 

   
   

        

  
  

Solution: 

   
   

        

  
 
 

 
   
   

        

  
 
 

 
    

 

 
 

 

27)  If     ,   then 

   
   

        

  
  

Solution: 

   
   

        

  
 
 

 
   
   

        

  
 
 

 
    

 

 
 

 

28)  If     ,   then 

   
   

  

       
  

Solution: 

   
   

  

       
 
 

 
   
   

  

       
 
 

 
    

 

 
 

 

29)  If     ,   then 

   
   

  

       
  

Solution: 

   
   

  

       
 
 

 
   
   

  

       
 
 

 
    

 

 
 

 



30)  If     ,   then 

   
   

       

       
  

Solution: 

   
   

       

       
 
 

 
    
   

       

  
     

   

  

       
 

 
 

 
       

 

 
 

 

31)  If     ,   then 

   
   

       

       
  

Solution: 

   
   

       

       
 
 

 
    
   

       

  
     

   

  

       
 

 
 

 
       

 

 
 

 

32)  If     ,   then 

   
   

       

       
  

Solution: 

   
   

       

       
 
 

 
    
   

       

  
     

   

  

       
 

 
 

 
       

 

 
 

 

33)  If     ,   then 

   
   

       

       
  

Solution: 

   
   

       

       
 
 

 
    
   

       

  
     

   

  

       
 

 
 

 
       

 

 
 

 

34)   

   
   

           

      
  

Solution: 

   
   

           

      
   

 

35)   

   
   

            

       
  

Solution: 

   
   

            

       
   

 

36)   

   
   

         

  
  

Solution: 

   
   

         

  
    

   

      

  
     

   
 
    

 
 
 

      
   

    

 
 
 

         

37)   

   
   

 
 

  
 
 

 
    

Solution: 

   
   

 
 

  
 
 

 
       

   
 
 

  
 
 

 
          

   
38)   

   
   

 
 

 
 
  
     

Solution: 

   
    

 
 

 
 
  
          

39)   

   
   

     

         
  

Solution: 

   
   

     

         
    

   

  
  

 
  
  

   

  
 
  
  

 
  
  

 

      
   

 
  

  
  

  
 
  

  
  

 
   

     
   

40)   

   
   

         

         
  

Solution: 

   
   

         

         
    

   

   

  
 
  
  

 
  
  

   

  
 
  
  

 
  
  

 

      
   

  
 
  

  
  

  
 
  

  
  

 
     

     
 
 

 
 

 
 

41)   

   
    

         

         
  

Solution: 

   
    

         

         
    

    

   

   
 

  
   

 
  
   

   

   
 

  
   

 
  
   

 

      
    

   
 
  

  
  

   
 
  

  
  

 
      

      
 
 

 
 



42)   

   
   

         

         
  

Solution: 

   
   

         

         
    

   

   

  
 
  
  

 
  
  

   

  
 
  
  

 
  
  

 

      
   

    
 
  

  
  

  
 
  

  
  

 
        

     
   

 

43)   

   
    

         

         
  

Solution: 

   
    

         

         
    

    

   

   
 

  
   

 
  
   

   

   
 

  
   

 
  
   

 

      
    

     
 
  

  
  

   
 
  

  
  

 
          

      
    

 

44)   

   
   

              

Solution: 

   
   

             

    
   

              
            

            
  

    
   

 
            

          
     

   
 

     

          
 

    
   

   
 

 
 
 

        
 

 
 
 

    
   

   
 
 

  
 

  
 
  
  

 
 
  

  

    
   

   
 
 

   
 
 
 

 
  

  

 
    

        
 

  

   
  

 

 
 

45)   

   
   

           

Solution: 

   
   

         

    
   

           
       

       
  

                                 
   

 
         

       
 

    
   

 
 

       
 

    
   

 
 

     
 

 
 
 

    
   

 

  
 

  
 

 
  

  

    
   

 

   
 
   

 
 

      
 

 

   

 
 

 
 

46)   
   
   

           

Solution: 

   
   

             
   

   
  

  
 
  

  
 

 

  
  

    
   

     
 

 
 

 

  
                

OR 
   
   

             
   

       

 

47)   
   

    
            

Solution: 

   
    

              
    

   
  

  
 
   

  
 

 

  
  

    
    

     
 

 
 

 

  
                 

OR 
 

   
    

              
    

       

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



48)   

   
    

        

   
  

Solution: 

   
    

        

   
    

    

      
  

 
 
  

 
  

 
 
  

 

    
    

   
   
  

 
 
 

   
 
 

    
    

   
 

  
 

 
  

 
 
 

   
 
 

 

    
    

   
 
  

 
 
 

   
 
 

 
      

    
     

49)   

   
   

        

   
  

Solution: 

   
   

        

   
    

   

      
 

 
 
 

 
 
 
 
 

 

    
   

   
   
  

 
 
 

  
 
 

    
   

   
 

  
 

 
  

 
 
 

  
 
 

 

    
   

   
 
  

 
 
 

  
 
 

 
      

   
    

50)  The horizontal asymptotes  of   

     
        

   
 

Solution: 
First, we have to find 

   
    

        

   
 

 
It is clear from the previous questions (48) and (49) that  

   
   

        

   
    

and  

   
    

        

   
     

 
Thus, the horizontal asymptotes are  
 

      
 

51)  The horizontal asymptote  of   

     
   

    
 

Solution: 
First, we have to find 

   
    

   

    
 

 

   
   

   

    
    

   

 
  

 
 

  
 
 
 
 

    
   

 
   

  
 
 

 
   

   
  

 

 
 

   

   
    

   

    
    

    

 
  

 
 
  

  
   

 
  

    
    

 
  

  

   
 
 

 
   

    

  
 

 
 

Thus, the horizontal asymptote is   

   
 

 
 

52)  The horizontal asymptote  of   

     
     

     
 

Solution: 
First, we have to find 

   
    

     

     
 

 

   
   

     

     
    

   

   

  
 

 
  

   

  
 

 
  

    
   

  
 
  

  
 
  

 
   

   
 
 

 
 

   

   
    

     

     
    

    

   

   
 

 
   

   

   
 

 
   

    
    

   
 
  

   
 
  

 
    

    
 
 

 
 

Thus, the horizontal asymptote is   

  
 

 
 

 
 



53)  The horizontal asymptote  of   

     
        

    
 

Solution: 
First, we have to find 

   
    

        

    
 

 

   
   

        

    
    

   

        
 

  
 
 
 
 

 

    
   

  
      

  

  
 
 

    
   

  
 

  
 
  
  

 
 
  

  
 
 

 

    
   

   
 
  

 
  

  
 
 

 
      

   
 
 

 
 

   
    

        

    
    

    

        
  

  
   

 
  

 

    
    

  
      

  

   
 
 

    
    

  
 

  
 
  
  

 
 
  

   
 
 

 

    
    

   
 
 
 

 
  

   
 
 

 
      

    
  

 

 
 

Thus, the horizontal asymptotes are  
 

   
 

 
 

54)  The horizontal asymptote  of   

     
     

        
 

Solution: 
First, we have to find 

   
    

     

        
 

 

   
   

     

        
    

   

     
  

   

  
 
  
  

 
 
  

 

    
   

     
  

  
 
 
 

 
  

    
   

   
  

 
 
  

  
 
 
 

 
  

 

    
   

  
  

 
 
  

  
 
 
 

 
  

 
    

     
 
 

 
   

   
    

     

        
    

    

     
   

   

   
 

  
   

 
 

   

 

    
    

 
    
  

   
 
  

 
  

    
    

 
  
  

 
 
  

   
 
  

 
  

 

    
    

  
  

 
 
  

   
 
 
 

 
  

 
    

      
 

 

  
   

Thus, the horizontal asymptote is  
 

    

55)   

   
    

        

   
  

Solution: 

   
    

        

   
    

    

      
   

 
  

 
   

 
  

 

    
    

   
   
  

 
 
 

   
 
 

    
    

   
 

  
 

 
  

 
 
 

   
 
 

 

    
    

   
 
  

 
 
 

   
 
 

 
      

    
    

 
 

56)   

   
   

        

   
  

Solution: 

   
   

        

   
    

   

      
  

 
 

 
  

 
 

 

    
    

   
   
  

 
 
 

  
 
 

    
   

   
 

  
 

 
  

 
 
 

  
 
 

 

    
   

   
 
  

 
 
 

  
 
 

 
      

   
   

 

 



Workshop Solutions to Chapter 4 

1)  If       is a differentiable function, then        
Solution: 

         
   

           

 
 

 

2)  If           , then        
Solution: 

         
   

           

 
    

   

           

 
 

 

3)  If            , then        
Solution: 

         
   

           

 
 

               
   

                 

 
 

 

4)  If                  then        
Solution: 

         
   

           

 
    

   

       

 
 

 

5)  If     is a differentiable function at   , then   is  
      a continuous function at  .   

6)  If     is a continuous function at   , then   is  
      a differentiable function at  .   
Solution: 

False 

7)  If            ,  then      
Solution: 

           

8)  If            ,  then      
Solution: 

           

9)  If      
 
  ,  then      

Solution: 

    
 

 
  

 
 
    

 

 
  

 
   

10)  If    
 

   
     

 

 
      

 
  ,  then      

Solution: 

        
 

 
        

 

 
     

 
 
   

              
 
    

 

  
 

 

 
 
  
  

 

  
 

 

  
 

11)  If              ,  then      
Solution: 

                     
        

12)  If                ,  then      
Solution: 

                           
                           

13)  If            ,  then      
Solution: 

                     
 
   

 
  

    
 

 
     

 
 
    

 

 
  

 
 
     

 
  

 

 
  

 
  

                      
 

   
 

OR 
Use the rule                      
 

            
 

   
            

    

   
 

14)  If    
   

    
  ,   then      

Solution: 

Use the rule        
 

 
 
 
 

       

  
 

 

   
                 

      
 
       

      
 

  

      
 

        
 

      
 

 

15)  If    
   

    
  ,   then          

Solution: 

   
                 

      
 
       

      

 
  

      
  

 

      
 

        
 

      
  

 

 
 

16)  If    
   

    
  ,   then      

Solution: 

Use the rule         
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17)  If             ,   then      
Solution: 

Use the rule            
 
 

  

   
 

 

   
    

        
 

      

        
 

      

       
 

 

18)  If             ,   then          
Solution: 

   
    

        
 

      

        
 

      

       
 

 

       
        

           
 

 

  
 
 

 
   

19)  The tangent line equation to the curve           
        at the point         is 
Solution: 
First, we have to find the slope of the curve which is  

      
Thus, the slope at       is 

              
Hence, the tangent line equation passing through the 
point         with slope       is 

           
                                             
                                                     
                                                  

20)  The tangent line equation to the curve    
  

   
   

        at the point         is 
Solution: 
First, we have to find the slope of the curve which is  

   
                

      
 
       

      
 

 

      
 

Thus, the slope at       is 

       
 

      
   

Hence, the tangent line equation passing through the point  
       with slope       is 

             
                                                                  

21)  The tangent line equation to the curve             
        at the point          is 
Solution: 
First, we have to find the slope of the curve which is  

      
Thus, the slope at       is 

               
Hence, the tangent line equation passing through the 
point          with slope        is 

               
                                                  
                                                          
                                                        

22)  The tangent line equation to the curve  
                    at the point         is 
Solution: 
First, we have to find the slope of the curve which is  

        
Thus, the slope at       is 

                
Hence, the tangent line equation passing through the point  
       with slope       is 

           
                                            
                                                    

23)  If         ,   then      
Solution: 
Use the rules                                       
 

                                  
 

24)  If          ,   then       
Solution: 
Use the rules                                        
 

        
                                                  

25)  If           ,   then      
Solution: 

          
                       

                        
   

   
 

                   
 

 
 

26)  If           ,   then      
Solution: 

          
                          

                          
   

  
 

                          
 

 
 

27)  If    
   

    
  ,   then      

Solution: 

Use the rule        
 

 
 
 
 

       

  
 

 

   
                 

      
 
       

      
 

                
 

      
 

28)  If    
 

   
        ,   then      

Solution: 
Use the rules  

                                          
 

     
 

   
         

 
       

     
 

 
   

 
 
             

 

 
 
  

             

 



29)  If               ,   then      
Solution: 

Use the rule               
  

    
  

   
 

       
        

   

    
 

30)  If            ,   then      
Solution: 
Use the rules   

                                         
 

           
 

31)  If             ,   then      
Solution: 
Use the rules                                       

                            
 

                              
 

32)  If           ,   then      
Solution: 
Use the rule                        
 

        
            
              

  

 
                  

 

 
            

    

 
 

                
    

 
                   

    

 
  

33)  If           ,   then      
Solution: 
Use the rule                         
 

        
            
              

  

 
                   

 

 
             

    

 
 

                     
    

 
  

                
    

 
             

34)  If                 ,   then      
Solution: 
Use the rules 
                                                  
 

                              
 

35)  If    
  

    
  ,   then      

Solution: 
Use the rules 

 
 

 
 
 

 
       

  
                        

                            
 

   
                          

       
 

                        
                 

     
 

36)  If         ,   then        
Solution: 
Use the rule                  
 

        
                                                       
                                                       

             
              
             

37)  If              ,   then      
Solution: 
Use the rules                                     

and                   
 

                                   

                        

                   

                   

38)  If           ,   then      
Solution: 
Use the rules 

                                             
 

                     
                                             

 

39)  If               ,   then      
Solution: 

                
                                           
                                            

                   
     

     
 

40)  If              ,   then        
Solution: 
Use the rules 
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Typewritten Text
y'=

SONY
Typewritten Text

SONY
Highlight



41)  If            ,   then      
Solution: 
Use the rules                                        

and                     
 

                              
                   
                    

42)  If                 ,   then      
Solution: 
Use the rules 
                                                 
 

                              
 

43)  If             ,   then            
Solution: 

            
             

                                                 
                                                

Note:                whenever    is a multiple of  . 
Hence, 

              

               

44)  If               
Solution: 

             
               
               

                                                  

Note:                 whenever    is a multiple of  . 
Hence, 

               
               

                                                     
                                                     

45)  If        ,   then      
Solution: 

Use the rule          
  

 
 

 
     

         
          

                            
  

 
              

 

 
  

      
  

 
       

                      

46)  If       
   

  
  ,   then         

Solution: 

Use the rules    
 

 
 
 
 

       

  
                      

  

 
 

 

      
 
 
  

              

     
 
       

  

 
         

  
 
      

  
 

 

          
        

    
 
      

 
   

47)  If               ,   then      
Solution: 

Use the rules              
  

    
                      

 

    
 

       
      

  

     
 

48)  If               ,   then      
Solution: 

Use the rules             
  

    
                      

 

   
 

       
     

  

     
 

49)  If               ,   then      
Solution: 

Use the rules             
  

     
                     

 

   
 

        
     

  

      
 

50)  If               ,   then      
Solution: 

Use the rules              
  

     
                     

 

    
 

        
      

  

      
 

51)  If              ,   then      
Solution: 
Use the rule                         
 

                                 

52)  If              ,   then      
Solution: 
Use the rules                      
                         and                      
 
                                    

                                     
 
 
 
 
 

 
 
 
 
 



53)  If               ,   then      
Solution: 
Use the rules  

    
 
 

  

   
                                      

 

   
            

          
 
             

          
 

                  
          

         
 

54)  If              ,   then      
Solution: 
Use the rule                        
 

                              
 

55)  If                    ,   then      
Solution: 

                                   
                       
                       
                       

   
           

      
 

56)  If             ,   then      
Solution: 
Use the rules   
                   and                          
 

                               
                     

                                                
 

57)  If               ,   then      
Solution: 

Use the rule             
  

     
  

   
 

        
      

   

     
 

58)  If               ,   then      
Solution: 

Use the rule              
  

     
  

 

    
 

        
       

   

     
 

59)  If               ,   then      
Solution: 

Use the rule                 
  

        
  

 

   
 

          
      

   

       
 

 

      
 

60)  If               ,   then      
Solution: 

Use the rule                 
  

        
  

 

    
 

          
       

   

       
  

 

      
 

61)  If                  ,   then      
Solution: 
Use the rules    

       
  

 
                                

 

   
 

        
                  

       
             

        
 

 

62)  If              ,   then      
Solution: 
Use the rules    

       
  

 
                             

 

   
 

    
           

    

    
       

63)  If              ,   then      
Solution: 
Use the rules    

       
  

 
                          

 

   
 

    
         

    

    
      

64)  If               ,   then      
Solution: 

Use the rules          
  

 
                

 
 

  

   
 

 

   
 

       
   

    

        
  

    

         
 

 
 
 
 
 
 

 
 
 
 
 
 



65)  If          
          ,   then      

Solution: 
Use the rules    

       
  

  

    
                               

 

   
 

               
                    

 
             

               
 

 
 
67)  If              ,   then      
Solution: 
Use the rule                      
 

            
 
 
68)  If            ,   then      
Solution: 
Use the rules   
                   and                       
 

                           
                                           

66)  If      
   

    
  ,   then      

Solution: 
Use the rules    

       
  

 
       

 

 
 
 

 
       

  
             

 
 

  

   
 

 

   
 

   

    

   

                
 

     
 

      
  

 
    

   
   

     
   

     
   

 

 
    

   
   

            

     
   

 

 
    

   
   

   

     
   

 

 
    

   
 

   

          
 

 
   

           
 

69)  If         ,   then      
Solution: 

Use the rule          
 
 

  

   
 

 

      

          

           

                            
  

 
  

 

   
            

 

 
  

      
  

 
 
   

   
 
  

 
 
       

    
 
        

    

 
     

   
 

     
     

   
      

     

   
  

70)  If             ,   then      
Solution: 
Use the rule                      
 

          
              
               

                            
  

 
                   

    

    
  

      
  

 
          

     

    
                

                     
                                           

 
 
 
 

71)  If          
      ,   then      

Solution: 

Use the rule                
  

  

    
 

   
 

           
        

   

           
 

 

72)  If             ,   then      
Solution: 
Use the rule                    
 

                               
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



73)  If              ,   then      
Solution: 
                                          and 

                 
 
 
                                  
                                        
 

74)  If               
Solution: 

              
               

                                                 
                                                 
Note:                 whenever    is a multiple of  . 
Hence, 
                                                  

                
                

                                                 
75)  If               ,   then      
Solution: 
Use the rules   
                    and                             
 

                           
 

76)  If               ,   then      
Solution: 

                 
                        

                                     
  

        
 

77)  If                 ,   then      
Solution: 

                   
                          

       
   

         
 

  

        
 

 

78)  If              ,   then      
Solution: 
                                      and 

                    
 
                                 

              
 

    
  
    

    
   

     

     
         

            
 

79)  If                   ,   then         
Solution: 
Use the rules   
                    and                     
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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 

   
   

      
 

 
     

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 

   
   

                     
   

         
   

         
   

     

                 
 



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner


