
Workshop Solutions to Sections 2.1 and 2.2 

1)  Find the domain of the function            . 
Solution: 
Since      is a polynomial, then 

            

 

Note: The domain of any polynomial is   . 

2)  Find the range of the function            . 
Solution: 

          

 

3)  Find the domain of the function            . 
Solution: 
Since      is a polynomial, then 

            

 

4)  Find the range of the function            . 
Solution: 
Since      is a polynomial of degree one (     is of an odd 
degree), then 

            

5)  Find the domain of the function               . 
Solution: 
Since      is a polynomial, then 

            

6)  Find the domain of the function                . 
Solution: 
Since      is a polynomial, then 

            

7)  Find the domain of the function         . 
Solution: 
Since      is a polynomial, then 

            

8)  Find the range of the function         . 
Solution: 

       

9)  Find the domain of the function             . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

 

Note: The domain of an absolute value of any polynomial  

               is   . 

10)  Find the domain of the function             . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

 

11)  Find the domain of the function           . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

12)  Find the range of the function           . 
Solution: 

         

 
Note: The range of an absolute value of any polynomial  

               is always       . 

13)  Find the domain of the function              . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

14)  Find the domain of the function              . 
Solution: 
Since      is an absolute value of a polynomial, then 

            

15)  Find the domain of the function  

     
   

   
 

Solution: 
     is defined when               . So, 

                      

16)  Find the domain of the function  

     
   

   
 

Solution: 
     is defined when                . So, 
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17)  Find the domain of the function  

     
   

    
 

Solution: 
     is defined when                     . 
So, 

                                 

 

18)  Find the domain of the function  

     
   

       
 

Solution: 
     is defined when            
                                  .  So, 
 

                              

19)  Find the domain of the function  

     
   

      
 

Solution: 
     is defined when           
                                   .  So, 
 

                                 

20)  Find the domain of the function  

     
   

    
 

Solution: 
     is defined when         but for any value   the 
denominator        cannot be 0.  So,  
 

            

21)  Find the domain of the function  

         
 

 
Solution: 

            

 

Note: The domain of an odd root of any polynomial  

               is   . 

22)  Find the domain of the function  

          
Solution: 
     is defined when                 because      
is an even root.  So, 

         

 

23)  Find the domain of the function  

          
Solution: 
     is defined when                        
because      is an even root.  So, 

          

24)  Find the domain of the function  

          
Solution: 
     is defined when                  because 
     is an even root.  So, 

          

25)  Find the domain of the function  

         
Solution: 
     is defined when               because      is 
an even root.  So, 

          

26)  Find the range of the function  

         
Solution: 

         

 

Note: The range of an even root is always    . 

27)  Find the domain of the function  

           
Solution: 
     is defined when                   

                                     .  
So, 

          

28)  Find the domain of the function  

     
   

    
 

Solution: 
     is defined when                .  So, 

         

 

29)  Find the domain of the function  

     
   

     
 

Solution: 
     is defined when                   

                                  .  
So, 

          

30)  Find the domain of the function  

           
Solution: 
     is defined when                 

                                             .  
So, 

                 



31)  Find the range of the function  

           
Solution: 

         

 

32)  Find the domain of the function  

     
   

     
 

Solution: 
     is defined when                 

                                               .  
So, 

                 

33)  Find the domain of the function  

           
Solution: 
     is defined when          but it is always true for 
any value   .  So, 

     

 

34)  Find the domain of the function  

           
 

 
Solution: 
     is defined when                   

                                             .  
So, 

                 

35)  Find the domain of the function  

           
 

 
Solution: 
     is defined when                     

                                     .  
So, 

          

 

36)  Find the range of the function  

            
Solution: 
We know that      is defined when           

                               
                            .  So, 

          

Using      we find the outputs vary from     to    .  Hence,   

         

37)  Find the domain of the function  

     
     

 
 

Solution: 
     is defined when     .  So,   

                      

 

38)  Find the domain of the function  

       
 

 
     

       

  

Solution: 
It is clear from the definition of the function       that 

            

39)  Find the domain of the function  

     
    

     
 

Solution: 
           is defined when   
1-                          

2-          but this is always true for all       
                  .    

Hence, 
                            

40)  Find the domain of the function  

               
Solution: 
           is defined when   
1-                             

2-                                 

Hence, 
                                  

 

41)  The function                 is a polynomial  
        function. 

42)  The function                 is a cubic function. 

43)  The function               is a quadratic  
        function. 

44)  The function             is a linear function. 

45)  The function           is a power function. 46)  The function       
    

    
  is a rational function. 

47)  The function       
   

   
  is a rational function and we 

        can say it is an algebraic function as well. 

48)  The function             is a trigonometric function. 



49)  The function           is a natural exponential  
        function. 

50)  The function           is a general exponential  
        function. 

51)  The function                is an algebraic   
         function. 

52)  The function           is a constant function. 

53)  The function              is a general logarithmic 
        function. 

54)  The function            is a natural logarithmic  
        function. 

55)  The function                 is  
Solution: 
                                   

Hence, 
        is an even function. 

56)  The function             is  
Solution: 

                        
Hence, 
        is an even function. 

57)  The function             is  
Solution: 

                        
                                                             
Hence, 
        is an odd function. 

58)  The function           
 

  is  
Solution: 

             
 

      
 

     
 

 

                                                         
 

  

Hence, 
        is neither even nor odd. 

59)  The function          
 

     
  is  

Solution: 

            
 

        
     

 

     
 

                                                                  
 

     
  

Hence, 
        is neither even nor odd. 

 60)  The function       
 

     
  is  

Solution: 

      
 

        
 

 

     
      

Hence, 
        is an even function. 

 

61)  The function              is  
Solution: 

                          
Hence, 
        is an even function. 

62)  The function          is  
Solution: 
Since the graph of the constant function     is symmetric 
about the        , then 
             is an even function. 

63)  The function       
    

   
  is  

Solution: 

      
       

      
 

    

    
 

                                          
    

   
  

Hence, 
        is neither even nor odd. 

64)  The function       
    

    
  is  

Solution: 

      
       

       
 
    

    
      

Hence, 
        is an even function. 
 

65)  The function             is  
Solution: 

                        
Hence, 
        is an even function. 
 

66)  The function            is  
Solution: 

         
 

  
 

      
 

     
 

 

  
      

Hence,          is an even function. 

 
 
 
 

 
 
 
 



67)  The function                is  
Solution: 
                               
                                                                       
Hence, 
        is neither even nor odd. 
 

68)  The function          
 

       is  
Solution: 

            
 

                 
 

      

      
 

              

Hence, 
        is an odd function. 

69)  The function          is  
Solution: 
Since the graph of the constant function     is symmetric 
about the        , then 
  
       is an even function. 
 

70)  The function       
    

    
  is  

Solution: 

      
       

       
 
     

     
  

    

     
 

Hence, 
        is neither even nor odd. 

71)  The function       
    

    
  is  

Solution: 

      
       

       
 

    

     
  

    

    
 

Hence, 
        is neither even nor odd. 

72)  The function                 is  
Solution: 
                                   

Hence, 
        is an even function. 
 

73)  The function           is increasing on      .  74)  The function           is decreasing on       .  

75)  The function           is increasing on       . 76)  The function           is not decreasing at all. 

77)  The function           is increasing on      . 78)  The function           is not decreasing at all. 

79)  The function       
 

 
  is not increasing at all. 80)  The function       

 

 
  is decreasing on       . 
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Workshop Solutions to Section 2.5 

How to find the domain and range of the exponential function           ? 

1- If                 where   and   are positive constants, then 

           and                

2- If                  where   and   are positive constants, then 

           and                 

3- If                 where   and   are positive constants, then 

           and                

4- If                  where   and   are positive constants, then 

           and                 

1)  Find the domain of the function            . 
Solution:  
From Step (1) above, we deduce that  

     

2)  Find the range of the function            . 
Solution:  
From Step (1) above, we deduce that  

         

3)  Find the domain of the function              . 
Solution:  
From Step (1) above, we deduce that  

     

4)  Find the range of the function              . 
Solution:  
From Step (1) above, we deduce that  

          

5)  Find the domain of the function              . 
Solution:  
From Step (2) above, we deduce that  

     

6)  Find the range of the function              . 
Solution:  
From Step (2) above, we deduce that  

          

7)  Find the domain of the function               . 
Solution:  
From Step (1) above, we deduce that  

     

8)  Find the range of the function               . 
Solution:  
From Step (1) above, we deduce that  

         

9)  Find the domain of the function            . 
Solution:  
From Step (3) above, we deduce that  

     

10)  Find the range of the function            . 
Solution:  
From Step (3) above, we deduce that  

         

11)  Find the domain of the function              . 
Solution:  
From Step (3) above, we deduce that  

     

12)  Find the range of the function              . 
Solution:  
From Step (3) above, we deduce that  

          

13)  Find the domain of the function              . 
Solution:  
From Step (3) above, we deduce that  

     

14)  Find the domain of the function         
 

     
. 

Solution:  
        is defined when          
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15)  Find the domain of the function         
 

     
  . 

Solution:  
        is defined when          . 
But there is no value of   makes        . Therefore, 

     

16)  Find the domain of the function              . 
Solution:  
        is defined when          . 
But        always. Therefore, 

     

17)  If           , then     
Solution:  

         
             

           
         
       

         

     
 

 
 

18)  If           , then     
Solution:  

         
             

           
         
       

         

      
 

 
 

19)  If            , then     
Solution:  

          
             

           
         
       

         

     
 

 
 

20)  If            , then     
Solution:  

          
             

           
         
       

         

     
 

 
 

21)  If              , then     
Solution:  

            

           
         
       

         

     
 

 
 

22)  If              , then     
Solution:  
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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            
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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: 
      
       

 
        

 

          
       

       

Solution: 
      
       

        

 

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       
   

       
  is 

Solution: 

     
   

       
 

   

          
 

We see that the function      is not defined when 
                                          .  
Since 

   
     

   

       
    

     

   

          
    

    
     

   

       
    

     

   

          
     

and 

   
     

   

       
    

     

   

          
     

    
     

   

       
    

     

   

          
    

 
then,                     are vertical asymptotes. 

28)  The vertical asymptote of       
   

     
  is 

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. 
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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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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                     
 
                                     
                                   

80)  If               ,   then      
Solution: 
Use the rules   
                    and                       
 

                        
 

81)  If          
 

 
   ,   then      

Solution: 

Use the rule              
  

    
   

 

   
 

   
 
  

   
 

 
 

 

    
  

  
 

 

  
    

  
 

 

    
 

82)  If          
 

 
   ,   then      

Solution: 

Use the rule               
  

    
   

 

    
 

   
 
  

   
 

 
  

 

    
  

  
  

 

  
    

  

  
 

    
 

83)  If          
 

 
   ,   then      

Solution: 

Use the rule              
  

     
 

 

   
 

    
 
  

 
  
 

 
 

 

    
  

 

 
 

  
    

 

 

                 
 

     
 

84)  If          
 

 
   ,   then      

Solution: 

Use the rule              
  

     
 

 

    
 

    
 
  

 
  
 

 
  

 

    
  

 

  
 

  
    

 

 

              
 

     
 

 
 
 

 



85)  If               
Solution: 

             
               
               

                                                  
Note:                 whenever    is a multiple of  . 
Hence, 

               
               
                  
                   

 



Workshop Solutions to Sections 5.1 and 5.2 

1)  The absolute maximum value of              in  
              is at     
Solution: 
Since      is a continuous on       , we can use the Closed 
Interval Method, 

            
             

Now, we find the critical numbers of      when 
                                                

                                            
 

 
 

Thus, 
                           
                      
                      

  
 

 
   

 

 
 
 

   
 

 
 
 

 
  

  
 

  

 
  

  

  
 

Hence, we see that the absolute maximum value is     at 
      and       

2)  The absolute minimum value of                in 

        
 

 
     is 

Solution: 

Since      is a continuous on   
 

 
   , we can use the 

Closed Interval Method, 
              
             

Now, we find the critical numbers of      when 
                                                
                                              
Thus, 

   
 

 
    

 

 
 
 

    
 

 
 
 

    
 

 
 

 

 
   

 

 
 

                             
                          
                            
Hence, we see that the absolute minimum value is      at 

    
3)  The absolute maximum point of                 
      in        is 
Solution: 
Since      is a continuous on      , we can use the Closed 
Interval Method, 

               
            

Now, we find the critical numbers of      when 
                                           
                                  
Thus, 
                           
                              
                               
Hence, we see that the absolute maximum point is       . 

4)  The absolute minimum point of                 
      in        is 
Solution: 
Since      is a continuous on      , we can use the Closed 
Interval Method, 

               
            

Now, we find the critical numbers of      when 
                                           
                                  
Thus, 
                           
                              
                               
Hence, we see that the absolute minimum point is        . 

5)  The absolute minimum point of                  
       in        is 
Solution: 
Since      is a continuous on      , we can use the Closed 
Interval Method, 

               
            

Now, we find the critical numbers of      when 
                                           
                                  
Thus, 
                           
                              
                               
Hence, we see that the absolute minimum point is        . 

6)  The values in        which make             
       satisfy Rolle's Theorem on        are 
Solution: 
         is a polynomial, then 

1-      is a continuous on        . 
2-      is differentiable on       , 

            
3-                                 

Then there is a number          such that 
                                        

                                                
 

Hence, the values are              . 
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7)  The values in       which make  
                        satisfy Rolle's Theorem on 
             are 
Solution: 
         is a polynomial, then 

1-      is a continuous on       . 
2-      is differentiable on      , 

               
3-                               

Then there is a number         such that 
                             

       
                    

    
 

        

 

 
     

 
 

      

 
 

     

 

 
       

 
 

    

 
 

 

 
 

  

 

   
  

 
 

Hence, the values are     
  

 
       . 

8)  The value    in        which makes              
      satisfy the Mean Value Theorem on       is 
Solution: 
         is a polynomial, then 

1-      is a continuous on       . 
2-      is differentiable on      , 

           
Then there is a number         such that 

      
         

   
   

                       
                         

 
 

                       
         

 
 

                       
    

 
     

                         
                         

                    
 

 
    

 

Hence, the value   is   
 

 
       . 

9)  The value    in       makes           satisfied the  
      Mean Value Theorem on       are 
Solution: 
         is a polynomial, then 

1-      is a continuous on       . 
2-      is differentiable on      , 

            
Then there is a number         such that 

      
         

   
   

                      
                     

 
 

                      
       

 
 

                      
 

 
     

                        
                        

                   
 

 
    

                    
 

 
 

                   
 

  
 

Hence, the value   is   
 

  
         but    

 

  
       . 

10)  The value in       which makes                  
        satisfy the Mean Value Theorem on       is 
Solution: 
         is a polynomial, then 

1-      is a continuous on       . 
2-      is differentiable on      , 

           
Then there is a number         such that 

      
         

   
   

            
                             

 
 

                                     
                              
                       
                       
                        

                  
 

 
    

                  
 

 
 

Hence, the values are   
 

 
       . 

11)  The critical numbers of the function 
                          are 
Solution: 
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12)  The function                     is decreasing 
        on 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of  
      

 
 

 

  Kind of 
monotonicit

y 

Hence, the function       is decreasing on        
 

13)  The function                     is increasing 
        on 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of  
      

 
 

 

  Kind of 
monotonicit

y 

Hence, the function       is increasing on 
               

14)  The function                     has a relative 
        maximum value at the point 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of  
      

 
 

 

  Kind of 
monotonicit

y 

Hence, the function      has a relative maximum value at 
the point        . 
                           
                              

15)  The function                     has a relative 
        minimum value at the point 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of  
      

 
 

 

  Kind of 
monotonicit

y 

Hence, the function      has a relative minimum value at 
the point        . 
                       
                      

16)  The function                    concave 
         upward on  
Solution: 

               
            

                         
                                    

                                 
 

 
 

                                   
                                      

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on        
 

17)  The function                    concave 
         downward on  
Solution: 

               
            

                         
                                    

                                 
 

 
 

                                   
                                      

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on 
        

 
 
 
 
 

 
 
 
 
 



18)  The function                    has an  
        inflection point at 
Solution: 

               
            

                         
                                    

                                 
 

 
 

                                   
                                      

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at  
       . 

                           
                                             

19)  The critical numbers of the function 
                          are 
Solution: 

               
                            
                                              
                                            
                                               
                                              
 

20)  The function                     is decreasing 
        on 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on        
 

21)  The function                     is increasing 
        on 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                 

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on 
               

22)  The function                     has a relative 
        maximum value at the point 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum value at 
the point        . 
                           
                         . 

23)  The function                     has a relative 
        minimum value at the point 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum value at 
the point         . 
                       
                         . 

 
 
 
 
 

 
 
 
 
 



24)  The function                    concave 
         upward on  
Solution: 

               
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on       
 

25)  The function                    concave 
        downward on  
Solution: 

               
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on        

26)  The function                    has an  
        inflection point at 
Solution: 

               
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at  
       . 

                       
                 

27)  The critical numbers of the function 
                          are 
Solution: 

               
                            
                                              
                                            
                                               
                                              
 

28)  The function                     is decreasing 
        on 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of  
      

 
 

 

  Kind of 
monotonicit

y 

Hence, the function       is decreasing on       . 
 

29)  The function                     is increasing 
        on 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of  
      

 
 

 

  Kind of 
monotonicit

y 

Hence, the function       is increasing on 
              . 

 
 
 
 
 

 
 
 
 
 



30)  The function                     has a relative 
        minimum value at the point 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of  
      

 
 

 

  Kind of 
monotonicit

y 

Hence, the function      has a relative minimum value at 
the point      . 
                       
                         

31)  The function                     has a relative 
        maximum value at the point 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of  
      

 
 

 

  Kind of 
monotonicit

y 

Hence, the function      has a relative maximum value at 
the point         . 
                            
                               

32)  The function                    has an  
        inflection point at 
Solution: 

               
            

                         
                                    

                                 
 

 
 

                                   
                                      

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at  
       . 

                           
                                             

33)  The function                    concave 
         downward on  
Solution: 

               
            

                         
                                    

                                 
 

 
 

                                   
                                      

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on 
       . 

34)  The function                    concave 
         upward on  
Solution: 

               
            

                         
                                    

                                 
 

 
 

                                   
                                      

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on       . 
 

35)  The critical numbers of the function 
                          are 
Solution: 

               
                            
                                              
                                            
                                               
                                              
 

 
 
 

 
 
 



36)  The function                     is increasing 
        on 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on 
              . 

37)  The function                     is decreasing 
        on 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on       . 
 

38)  The function                     has a relative 
        maximum value at the point 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum value at 
the point        . 
                           
                          . 

39)  The function                     has a relative 
        minimum value at the point 
Solution: 

               
                            
                                              
                                            
                                               
                                              
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum value at 
the point        . 
                       
                          . 

40)  The function                    concave 
         upward on  
Solution: 

               
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on      . 
 

41)  The function                    concave 
        downward on  
Solution: 

               
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on       . 

 
 
 
 
 
 
 

 
 
 
 
 
 
 



42)  The function                    has an  
        inflection point at 
Solution: 

               
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at        . 
                       

              

43)  The critical numbers of the function 

            
 

 
   

 

 
          are 

Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
 

44)  The function       
 

 
   

 

 
          is  

        increasing  on 
Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
                                                 

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on 
              . 

45)  The function       
 

 
   

 

 
         is  

        decreasing  on 
Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on       . 
 

46)  The function       
 

 
   

 

 
              

        has a relative maximum point  
Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum point at 

    
  

 
  . 

      
 

 
      

 

 
              

                
 

 
 

 

 
     

  

 
 

47)  The function       
 

 
   

 

 
              

        has a relative minimum point  
Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum point at  

    
 

 
  . 

     
 

 
     

 

 
            

            
 

 
 

 

 
      

 

 
 

 
 
 
 
 

 
 
 
 
 



48)  The function       
 

 
   

 

 
          concave 

         upward on  
Solution: 

        
 

 
      

 

 
            

            
                         
                                   

                                
 

 
 

                                     
 

 
 

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on  
 

 
   . 

 

49)  The function       
 

 
   

 

 
          concave 

        downward on  
Solution: 

        
 

 
      

 

 
            

            
                         
                                   

                                
 

 
 

                                     
 

 
 

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on     
 

 
 . 

50)  The function       
 

 
   

 

 
          has an  

        inflection point at 
Solution: 

        
 

 
      

 

 
            

            
                         
                                   

                                
 

 
 

                                     
 

 
 

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at  

 
 

 
  

 

  
 . 

  
 

 
  

 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

   
 

 
        

             
 

  
 

 

 
      

 

  
 

51)  The critical numbers of the function 

            
 

 
   

 

 
          are 

Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
 

52)  The function       
 

 
   

 

 
          is  

        increasing  on 
Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
                                                 

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on 
              . 

53)  The function       
 

 
   

 

 
         is  

        decreasing  on 
Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on       . 
 

 
 

 
 



54)  The function       
 

 
   

 

 
              

        has a relative maximum point  
Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum point at 

    
  

 
  . 

      
 

 
      

 

 
              

                
 

 
 

 

 
     

  

 
 

55)  The function       
 

 
   

 

 
              

        has a relative minimum point  
Solution: 

        
 

 
      

 

 
            

                          
                                               
                                              
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum point at  

    
 

 
  . 

     
 

 
     

 

 
            

            
 

 
 

 

 
      

 

 
 

56)  The function       
 

 
   

 

 
          concave 

         upward on  
Solution: 

        
 

 
      

 

 
            

            
                         
                                    

                                 
 

 
 

                                    
 

 
 

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on   
 

 
   . 

 

57)  The function       
 

 
   

 

 
          concave 

        downward on  
Solution: 

        
 

 
      

 

 
            

            
                         
                                    

                                 
 

 
 

                                    
 

 
 

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on 

     
 

 
 . 

58)  The function       
 

 
   

 

 
          has an  

        inflection point at 
Solution: 

        
 

 
      

 

 
            

            
                         

                                                
 

 
 

                                    
 

 
 

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at  

  
 

 
 
  

  
 . 

   
 

 
  

 

 
  

 

 
 
 

 
 

 
  

 

 
 
 

    
 

 
     

              
 

  
 

 

 
     

  

  
 

59)  The critical numbers of the function 
                       are 
Solution: 

             
                          
                                           
                                         
                                       
                                  



60)  The function                  is increasing 
        on 
Solution: 

             
                          
                                           
                                         
                                       
                                  
                                                 

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on 
              . 

61)  The function                  is decreasing 
        on 
Solution: 

             
                          
                                           
                                         
                                       
                                  
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on       . 
 

62)  The function                  has a relative 
        maximum point at  
Solution: 

             
                          
                                           
                                         
                                       
                                  
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum point at 
       . 
                         
                         . 

63)  The function                  has a relative 
        minimum point at  
Solution: 

             
                          
                                           
                                         
                                       
                                  
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum point at 
        . 
                     
                       

64)  The function                 concave 
         upward on  
Solution: 

             
          

                       

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on      . 
 

65)  The function                   concave 
        downward on  
Solution: 

             
          

                       

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on       . 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



66)  The function                 has an  
        inflection point at 
Solution: 

             
          

                       

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at       . 
                   
                   

67)  The critical numbers of the function 
                       are 
Solution: 

             
                          
                                            
                                          
                                           
                                             
 

68)  The function                  is increasing 
        on 
Solution: 

             
                          
                                            
                                          
                                           
                                             
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on 
             . 

69)  The function                  is decreasing 
        on 
Solution: 

             
                          
                                            
                                          
                                           
                                             
                                                    

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on      . 
 

70)  The function                  has a relative 
        maximum point at  
Solution: 

             
                          
                                            
                                          
                                           
                                             
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum point at  
     . 
                  
                  . 

71)  The function                  has a relative 
        minimum point at 
Solution: 

             
                          
                                            
                                          
                                           
                                             
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum point at  
      . 
                  
                    . 

 
 
 
 
 
 
 

 
 
 
 
 
 
 



72)  The function                 concave 
         upward on  
Solution: 

             
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on      . 
 

73)  The function                 concave 
        downward on  
Solution: 

             
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on       . 

74)  The function                 has an  
        inflection point at 
Solution: 

             
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at        . 
                  
                    

75)  The critical numbers of the function 
                       are 
Solution: 

             
                          
                                            
                                          
                                           
                                             
 

76)  The function                  is increasing  on 
Solution: 

             
                          
                                            
                                          
                                           
                                             
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on 
             . 

77)  The function                  is decreasing on 
Solution: 

             
                          
                                            
                                          
                                           
                                             
                                                    

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on      . 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



78)  The function                  has a relative 
        minimum point at 
Solution: 

             
                          
                                            
                                          
                                           
                                             
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum point at  
       . 
                  
                    . 

79)  The function                  has a relative 
        maximum point at  
Solution: 

             
                          
                                            
                                          
                                           
                                             
                                                   

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum point at  
      . 
                  
                  . 

80)  The function                 concave 
        downward on  
Solution: 

             
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on       . 

81)  The function                 concave 
         upward on  
Solution: 

             
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on      . 
 

82)  The function                 has an  
        inflection point at 
Solution: 

             
            

                         
                                   

                                
 

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at       . 
                  
                   

83)  The critical numbers of the function 
                         are 
Solution: 

                 
                              
                                               
                                             
                                               
                                              
 

 
 
 
 
 

 
 
 
 
 



84)  The function                   is decreasing  on 
Solution: 

                 
                              
                                               
                                             
                                               
                                              
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on       . 
 

85)  The function                    is increasing on 
Solution: 

                 
                              
                                               
                                             
                                               
                                              
                                                 

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on 
              . 

86)  The function                       has a relative 
        minimum value at the point 
Solution: 

                 
                              
                                               
                                             
                                               
                                              
                                                 

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum value at 
the point          . 
                      
                            

87)  The function                      has a relative 
        maximum value at the point  
Solution: 

                 
                              
                                               
                                             
                                               
                                              
                                                 

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum value at 
the point        . 
                          
                           

88)  The function                      has an  
        inflection point at 
Solution: 

                 
             

                          
                                    

                                
  

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at  
        . 
                           
                       

89)  The function                     concave 
        downward on  
Solution: 

                 
             

                          
                                    

                                
  

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on       . 

 
 
 
 
 
 

 
 
 
 
 
 



90)  The function                    concave 
         upward on  
Solution: 

                 
             

                          
                                    

                                
  

 
 

                                  
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on      . 
 

91)  The critical numbers of the function 
                           are 
Solution: 

                 
                             
                                              
                                            
                                               
                                               
 

92)  The function                     is  
        decreasing  on 
Solution: 

                 
                             
                                              
                                            
                                               
                                               
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is decreasing on  
              . 
 

93)  The function                      is 
        increasing on 
Solution: 

                 
                             
                                              
                                            
                                               
                                               
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function       is increasing on        . 

94)  The function                       has  
        a relative minimum value at the point 
Solution: 

                 
                             
                                              
                                            
                                               
                                               
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative minimum value at 
the point        . 
                            
                           . 

95)  The function                      has  
        a relative maximum value at the point 
Solution: 

                 
                             
                                              
                                            
                                               
                                               
                                                  

      Sign of        

 
 

 

  Kind of 
monotonicity 

Hence, the function      has a relative maximum value at 
the point        . 
                            
                        . 

 
 
 
 
 
 

 
 
 
 
 
 



96)  The function                       has an  
        inflection point at 
Solution: 

                 
              

                          
                                    

                                 
  

 
 

                                   
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function       has an inflection point at        . 
                            
                           

97)  The function                       concave 
        downward on  
Solution: 

                 
              

                          
                                    

                                 
  

 
 

                                   
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave downward on       . 

98)  The function                        concave 
         upward on  
Solution: 

                 
              

                          
                                    

                                 
  

 
 

                                   
                                       

    Sign of         

    
Kind of 

concavity 

Hence, the function      is concave upward on        . 
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1) If ( ) 2 9f x x  , then 
 1( )f x   

a  
9

2

x 

 

        

b 9
2

x


         
c

9

2

x 

           
d  9

2

x


    
 

2) If 23 6y x x  , then y    

a
2

6( 1)

3 6

x

x x




           b

 2

6

3 6

x

x x



            
c

 2

3( 1)

3 6

x

x x



        
d  

2

1

2 3 6

x

x x




 

3) If  
3

5log ( 2csc )y x x  , then y    

a

2

3

3 2csc cot

2csc

x x x

x x




               b   

2

3

3 2csc cot

2csc ln5

x x x

x x




   

c
 

2

3

3 2csc cot

2csc ln5

x x x

x x




              d  

 

2

3

3 2csc cot

2csc ln5

x x x

x x




 

4) If  7 2 3 5x     , then x   

a   5,1
 

                   

b  5,1
                

c  5,1
               

d   5,1  

5) If 
2( )f x x , then ( )f x   

a
2 2

0

( )
lim
x

x h x

h

 
               b

 

2 2

0

( )
lim
x

x h x

h

 

          

c
2 2

0

( )
lim
h

x h x

h

 

             
d  

2 2

0

( )
lim
h

x h x

h

 
 

6) The function 
2

1
( )

4

x
f x

x





 is continuous on 

a   2                  b  2,2
         

c  : 2x x  
       

d     , 2 2,    

7) The domain of 
2

3

4

x

x




 is  

a   2,2
 

           

b  2,2
          

c    , 2 2,  
         

d     , 2 2,    

8)  1csc tan x   

A  2

1

1x   

           

B
2 1

x

x         
C

2 1x 
           

D  
2 1x

x


 



 

2 
 

9) 
 5

1
lim

5x

x

x





 

a  5
 

                   

b 5
                

c 
               

d    

10) 
2

 1

1
lim

1x

x

x





 

a  0
 

                   

b
 
does not exist

               
c 2

               
d  

1

2
 

11) The values   in  ( 1,3)  which makes 
2( ) 5 7f x x x     satisfied  

Mean Value Theorem  on    [ 1,3]  is  

a  1       b 4     c 0       d  2
 

12)  2

 
lim
x

x x x


    

a  1
 

                   

b
1

 
2


                

c 0
               

d  
1

2
 

13) If  ln(cos )y x , then y    

a  tanx         b  tanx          c cot x               d  cot x  

14) If  1( ) tan ( )f x x and ( ) tan( )g x x  then  ( )f g x   

a 1tan tanx x

 

                   

b x
                

c 1
               

d  tanx  

15) The absolute maximum value of  
3 2( ) 6 9 2f x x x x     on [0,4]  is 

a  2             b  6             c  7              d  12  

16) The absolute minimum value of  
3 2( ) 6 9 2f x x x x     on [0,4]  is 

a  2             b  6             c  0              d  3  

17) If 
xy x , then y    

a  (1 ln )xx x                  b 1 lnx
              

c
xx

               
d  lnxx x  

18) If 
1 2

tan
3

x
y   
  

 
, then y    

a
2

6
 
9 4x


       b

 
2

9

9 4x         
c

 
2

9
 
9 4x


       

d  
2

6

9 4x
 

19) If 
2 2 3 7x y xy   , then y    

a
2

3 2

x y

x y



          b
 

3 2

2 3

y x

y x



            
c

  

2

3 2

x

y              
d  

2x

y
 

 



 

3 
 

20) If sin secy x x , then y     

a  sin tan 1x x       b 2sec x     c  sin tan 1x x       d sin sec tan 1x x x 
 

21) If   3sin 4y x , then y    

a   34cos 4x                        b
  

   23sin 4 cos 4x x
  

c    212sin 4 cos 4x x
          

d  3 24sin (4 ) 12sin cosx x x  

22) The tangent line equation to the curve 
2

1

x
y

x



 at the point (0,0)  is  

a  2y x            b 2 1y x  
           

c 2y x
          

d 2 1y x   

23) If  3 cotxy x , then y    

a  
23 ln3cot 3 secx xx x       b

  

23 cot 3 secx xx x
          

c 23 cot 3 cscx xx x
           

 d  23 ln3cot 3 cscx xx x  

24) If   
7

22 secy x x  , then y    

a   
6

27 2 secx x                                     b
  

   
6

27 2 sec 4 sec tanx x x x x 
         

 

c    
6

27 2 sec 4 sec tanx x x x x 
          

d   
6

228 2 secx x x  

25) The slope of the perpendicular line to the line 3 2 6 0y x    is   

a
2

3  
 

                   

b
2

 
3


                

c
 

3
 
2


              

d
3

2            
         

 

26) If  the graph of the function ( ) 3xf x   is shifted a distance 2  units upward, 

then the new graph represented the graph of the function  

a  
23x 

          b
  

3 2x 
         

c 23x 

          
d  3 2x   

27) If 
1

ln
2

x
y

x





, then y    

a
3

 
( 1)( 2)x x


 

     b
 

3

( 1)( 2)x x   
   

c
 

1

( 1)( 2)x x         
d  

1
 
( 1)( 2)x x


 

 

28) 0

sin3
lim

5x

x

x
  

a  
3

5  

                   

b
5

3                 
c

1

5                
d  3  



 

4 
 

29) (125)(cos )D x   

a sinx  
 

                   

b sinx
                

c
 
cosx

              
d cosx  

30) 
5

 rad
6


  

a 0120  
 

                   

b 0150
                

c
 

0270
              

d 0210  

31) The distance between the points ( 1,2)  and (2, 1)  is  

a 2 3  
 

                   

b 3 2
                

c 9
              

d 3  

32) If 
2xy e , then (5)y   

a  
2128 xe                  b

 

216 xe
               

c
 

264 xe
       

         d  232 xe  

33) The critical  numbers  of   the function 3 2( ) 2 3 12 15f x x x x     are  

a  1, 2             b 1,2              c  1,2             d 1, 2    

34)  The function 
3 2( ) 2 3 12 15f x x x x        is increasing on 

a     , 2 1,      b     , 2 1,        c    , 1 2,           d    ,1 2,     

35) The function 3 2( ) 2 3 12 15f x x x x        is decreasing on 

a   2, 1      b   2,1      c    1,2       d  1,2      

36)  The function 
3 2( ) 2 3 12 15f x x x x       has a relative maximum at  

a (1,8)          b  ( 1,28)            c  (2,19)             d ( 2,35)   

37) The function 
3 2( ) 2 3 12 15f x x x x      has a relative minimum at 

a (1,8)          b  ( 1,28)            c  (2,19)             d ( 2,35)  

38) The graph of   
3 2( ) 2 3 12 15f x x x x        concave upward on  

a 1
2

( , )           b  1
2

( , )             c  1
2

( , )           d 1
2

( , )   

39) The graph of   
3 2( ) 2 3 12 15f x x x x        concave downward on  

a 1
2

( , )           b  1
2

( , )             c  1
2

( , )           d 1
2

( , )  

40)  The function 
3 2( ) 2 3 12 15f x x x x        has an inflection at  

a 1
2

( ,10)           b  1
2

( ,10)              c 431
2 2

( , )              d 431
2 2

( , )   
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Student Name:                                     Student Number:                                  B  

1)  If cos cscy x x , then y     

a  2csc x      b 1 cos cotx x     c  1 cos cotx x       d 1 cos csc cotx x x  

2) If  
1( ) cot ( )f x x and ( ) cot( )g x x  then  ( )f g x   

a 1
 

                   

b
 

1cot cotx x

               
c x

               
d  cot x  

3) The function 
2

1
( )

49

x
f x

x





 is continuous on 

a   : 7x x              b  7,7
            

c    , 7 7,  
        

d   7   

4) If 2 24 3x xy y   , then y    

a
3 2

2 3

y x

y x



             b
 

2x

y            
c

  

2

3 2

x

y              
d  

2

3 2

x y

x y



  

5) If  3 tanxy x , then y    

a  
23 ln3tan 3 secx xx x       b

 

23 ln3tan 3 secx xx x
          

c 23 tan 3 secx xx x
            

d 23 tan 3 secx xx x  

6) If  
3

5log ( 2csc )y x x  , then y    

a
 

2

3

3 2csc cot

2csc ln5

x x x

x x




               b   

2

3

3 2csc cot

2csc ln5

x x x

x x




   

c

2

3

3 2csc cot

2csc

x x x

x x




              d  

 

2

3

3 2csc cot

2csc ln5

x x x

x x




 

7) If   
7

22 cscy x x  , then y    

a     
6

27 2 csc 4 csc cotx x x x x           b
  

 
6

27 2 cscx x
         

 

c    
6

27 2 csc 4 csc cotx x x x x 
          

d   
6

228 2 cscx x x  

8) The absolute minimum value of  
3 2( ) 6 9 2f x x x x     on [0,4]  is 

a  6             b 0              c 2               d  3  

9) The absolute maximum value of  
3 2( ) 6 9 2f x x x x     on [0,4]  is 

a  6             b  2             c  7              d  12  
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10) If 23 6y x x  , then y    

a
2

6

3 6

x

x x




           b

2

6( 1)

3 6

x

x x



          
c

2

1

2 3 6

x

x x



         
d  

2

3( 1)

3 6

x

x x




 

11) The slope of the perpendicular line to the line 2 3 6 0y x    is   

a
2

3  
 

                   

b
2

 
3


                

c
 

3
 
2


              

d
3

2            
         

 

12) If 
1

ln
2

x
y

x





, then y    

a
3

( 1)( 2)x x 
     b

 

3
 
( 1)( 2)x x


   

   

c
 

1

( 1)( 2)x x         
d  

1
 
( 1)( 2)x x


 

 

13)  1sec tan x   

A  2

1

1x   

           

B
2 1

x

x         
C

2 1x 
           

D  
2 1x

x


 

14) 0

tan5
lim

3x

x

x
  

a  
1

3  

                   

b
 
5

               
c

3

5                
d  

5

3
 

15) If ( ) 2 7f x x  , then 
 1( )f x   

a
 

7

2

x 

 

        

  b 7
2

x


        

c

 
7

2

x


          

d
 

7

2

x 
 
 

16)   
(127)(cos )D x   

a sinx  
 

                   

b sinx
                

c
 
cosx

              
d cosx  

17)  2

 
lim
x

x x x


    

a
1

2  
 

                   

b
 
1

               
c 0

               
d  

1
 
2

  

18) If   4sin 3y x , then y    

a     312sin 3 cos 3x x                        b
  

   34sin 3 cos 3x x
  

c
 

 23cos 3x                             
         

d  4 33sin (3 ) 12sin cosx x x  
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19) 
2

 rad
3


  

a 0120  
 

                   

b 0150
                

c
 

0270
              

d 0210  

20) If 
2( )f x x , then ( )f x   

a
2 2

0

( )
lim
h

x h x

h

 
               b

 

2 2

0

( )
lim
x

x h x

h

 

          

c
2 2

0

( )
lim
h

x h x

h

 

             
d  

2 2

0

( )
lim
x

x h x

h

 
 

21) The tangent line equation to the curve 
2

1

x
y

x



 at the point (0,0)  is  

a  2 1y x             b 2 1y x 
           

c 2y x
          

d 2y x   

22) If  the graph of the function ( ) 3xf x   is shifted a distance 2  units to the right, 

then the new graph represented the graph of the function  

a  
23x 

          b
  

3 2x 
         

c 23x 

          
d 3 2x   

23) The distance between the points ( 1,2)  and (2, 1)  is  

a 3  
 

                   

b
  

2 3
              

c 9
              

d 3 2  

24) If  ln(sin )y x , then y    

a  tanx         b  tanx          c cot x               d  cot x  

25) If  7 2 3 5x     , then x   

a   5,1
 

                   

b  5,1
                

c  5,1
               

d   5,1  

26) If 
1 2

cot
3

x
y   
  

 
, then y    

a
2

6
 
9 4x


                   b

 
2

9

9 4x                
c

 
2

9
 
9 4x


               

d  
2

6

9 4x
 

27) If 
2xy e , then 

(4)y   

a  
2128 xe                  b

 

216 xe
               

c
 

264 xe
       

         d  232 xe  

28) 
 3

1
lim

3x

x

x





 

a 3  
 

                   

b 
                

c 3
               

d   

29) If 
xy x , then y    

a  1 lnx                  b
 

xx
             

c (1 ln )xx x
               

d  lnxx x  
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30) The critical  numbers  of   the function 3 2( ) 2 3 12 15f x x x x     are  

a  1, 2             b 1,2              c  1,2             d 1, 2   

31)  The function 3 2( ) 2 3 12 15f x x x x        is increasing on 

a     , 2 1,      b     , 2 1,        c    , 1 2,           d    ,1 2,     

32) The function 3 2( ) 2 3 12 15f x x x x        is decreasing on 

a   2, 1      b   2,1      c    1,2       d  1,2      

33)  The function 3 2( ) 2 3 12 15f x x x x       has a relative maximum at  

a (1,2)          b  ( 1,22)            c  (2, 5)             d ( 2,11)  

34) The function 3 2( ) 2 3 12 15f x x x x       has a relative minimum at  

a (1,2)          b  ( 1,22)            c  (2, 5)             d ( 2,11)  

35) The graph of   3 2( ) 2 3 12 15f x x x x        concave upward on  

a 1
2

( , )           b  1
2

( , )             c  1
2

( , )           d 1
2

( , )  

36) The graph of   3 2( ) 2 3 12 15f x x x x        concave downward on  

a 1
2

( , )           b  1
2

( , )             c  1
2

( , )           d 1
2

( , )  

37)  The function 
3 2( ) 2 3 12 15f x x x x        has an inflection at  

a 1
2

( ,20)           b  1
2

( ,20)              c 171
2 2

( , )              d 171
2 2

( , )  

38) 
2

 1

1
lim

1x

x

x





 

a  0
 

                   

b
 
does not exist

               
c 2

               
d  

1

2
 

39) The domain of 
2

3

4

x

x




 is  

a   2,2
 

           

b    , 2 2,  
          

c  2,2
         

d     , 2 2,  
 

40) The values   in  ( 1,3)  which makes 
2( ) 5 7f x x x     satisfied  Mean 

Value Theorem  on    [ 1,3]  is  

a 4         b 0     c 1      d  2  
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Student Name:                                     Student Number:                                  C  

1) 
 5

1
lim

5x

x

x





 

a  
 

                   

b 
                

c
 
5

              
d 5   

2)  2

 
lim
x

x x x


    

a  1
 

                   

b
1

2                 
c 0

               
d  

1
 
2

  

3)  ln(cos )y x  , then y    

a  tanx         b  tanx          c cot x               d  cot x  

4) The absolute maximum value of  
3 2( ) 6 9 2f x x x x     on [0,4]  is 

a  2             b 12              c  7              d 6   

5) The absolute minimum value of  
3 2( ) 6 9 2f x x x x     on [0,4]  is 

a  6             b 2              c  0              d  3  

6) If  
1( ) tan ( )f x x and ( ) tan( )g x x  then  ( )f g x   

a x
 

                   

b
 

1tan tanx x

               
c 1

               
d  tanx   

7) If 
xy x , then y    

a  1 lnx                  b (1 ln )xx x
              

c xx
               

d  lnxx x  

8) If 
2 2 5 3x y xy   , then y    

a
2

3 2

x y

x y



          b
 

2x

y            
c

  

2

3 2

x

y              
d  

3 2

2 3

y x

y x




 

9) The tangent line equation to the curve 
2

1

x
y

x



 at the point (0,0)  is  

a 2y x            b 2 1y x  
           

c
 

2y x 
         

d 2 1y x   

10) If  3 cotxy x , then y    

a  
23 ln3cot 3 cscx xx x       b

  

23 cot 3 secx xx x
          

c 23 cot 3 cscx xx x
           

 d 23 ln3cot 3 secx xx x   

11) (126)(cos )D x   

a sinx  
 

                   

b sinx
                

c
 
cosx

              
d cosx  
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12)  If ( ) 2 5f x x  , then 
 1( )f x   

a
 

5

2

x 

 

         

b 5
2

x


         

c

 

5

2

x 

          

d  5
2

x


     
13) The slope of the perpendicular line to the line 3 2 6 0y x    is   

a
2

3  
 

                   

b
2

 
3


                

c
 

3
 
2


              

d
3

2            
         

 

14) If  the graph of the function ( ) 3xf x   is shifted a distance 2  units downward, 

then the new graph represented the graph of the function  

a  
23x 

          b
  

3 2x 
         

c 23x 

          
d 3 2x   

15) If 
1

ln
2

x
y

x





, then y    

a
1

( 1)( 2)x x 
   b

 

1
 
( 1)( 2)x x


    c

 

3

( 1)( 2)x x         
d  

3
 
( 1)( 2)x x


   

16) 0

sin5
lim

3x

x

x
  

a  
3

5  

                   

b
5

3                 
c

1

3                
d  5  

17) If  
7

22 secy x x  , then y    

a   
6

27 2 secx x                                     b
  

   
6

27 2 sec 4 sec tanx x x x x 
         

 

c    
6

27 2 sec 4 sec tanx x x x x 
          

d   
6

228 2 secx x x  

18) If 
2( )f x x , then ( )f x   

a
2 2

0

( )
lim
x

x h x

h

 
               b

 

2 2

0

( )
lim
h

x h x

h

 

          

c
2 2

0

( )
lim
h

x h x

h

 

             
d  

2 2

0

( )
lim
x

x h x

h

 
 

19) 
7

 rad
6


  

a 0120  
 

                   

b 0150
                

c
 

0270
              

d 0210  

 

20) If sin secy x x , then y     

a  sin tan 1x x       b  sin sec tan 1x x x     c  sin tan 1x x       d 2sec x  
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21) The values   in  ( 1,3)  which makes 
2( ) 5 7f x x x     satisfied  Mean 

Value Theorem  on    [ 1,3]  is  

a 4         b 1    c 0       d  2
 

22) The function 
2

1
( )

9

x
f x

x





 is continuous on 

a   3         b  3,3
   

c    , 3 3,  
   

d   : 3x x    

23)  1cos tan x   

A  2

1

1x   

           

B
2 1

x

x         
C

2 1x 
             

D  
2 1x

x



  

 

24) The distance between the points ( 1,2)  and (2, 1)  is  

a 3 2  
 

                   

b
  

2 3
              

c 9
              

d 3  

25) If  7 2 3 5x     , then x   

a   5,1
 

                   

b  5,1
                

c
 
 5,1

              
d   5,1  

26) If 
2xy e , then 

(6)y   

a  
2128 xe                  b

 

216 xe
               

c
 

264 xe
       

         d  232 xe  

27) If   3sin 4y x , then y    

a   34cos 4x                                 b
  

   23sin 4 cos 4x x
  

c 3 24sin (4 ) 12sin cosx x x
          

d     212sin 4 cos 4x x  

28) The domain of 
2

3

4

x

x




 is  

a   2,2
 

           

b    , 2 2,  
          

c  2,2
         

   d     , 2 2,    

29) 

2

3

9
lim

3x

x

x




  

a 6  
 

                   

b 6
                

c
 


              
d 0  

30) If 23 6y x x  , then y    

a
2

6

3 6

x

x x




           b

2

6( 1)

3 6

x

x x



             
 

c
2

1

2 3 6

x

x x



         
d

2

3( 1)

3 6

x

x x
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31) If 
1 3

tan
2

x
y   
  

 
, then y    

a
2

4
 
4 9x


                   b

2

6

4 9x                 
c

2

6
 
4 9x


                

d  
2

4

4 9x
 

32) The critical  numbers  of   the function 3 2( ) 2 3 12 16f x x x x     are  

a  1, 2             b 1,2              c  1,2             d 1, 2   

33)  The function 3 2( ) 2 3 12 16f x x x x        is increasing on 

a     , 2 1,      b     , 2 1,        c    , 1 2,           d    ,1 2,     

34) The function 3 2( ) 2 3 12 16f x x x x        is decreasing on 

a   2, 1      b   2,1      c    1,2       d  1,2      

35)  The function 
3 2( ) 2 3 12 16f x x x x       has a relative maximum at  

a (1,3)          b  ( 1, 23)             c  (2, 4)             d ( 2,12)  

36) The function 
3 2( ) 2 3 12 16f x x x x       has a relative minimum at  

a (1,3)          b  ( 1, 23)             c  (2, 4)             d ( 2,12)  

37) The graph of   
3 2( ) 2 3 12 16f x x x x        concave upward on  

a 1
2

( , )           b  1
2

( , )             c  1
2

( , )           d 1
2

( , )  

38) The graph of   
3 2( ) 2 3 12 16f x x x x        concave downward on  

a 1
2

( , )           b  1
2

( , )             c  1
2

( , )           d 1
2

( , )  

39)  The function 
3 2( ) 2 3 12 16f x x x x        has an inflection at  

a 1
2

( ,21)           b  1
2

( ,21)              c 191
2 2

( , )              d 191
2 2

( , )  

40) If  
3

5log ( 2csc )y x x  , then y    

a  

2

3

3 2csc cot

2csc ln5

x x x

x x




              b  

 

2

3

3 2csc cot

2csc ln5

x x x

x x




     

c

2

3

3 2csc cot

2csc

x x x

x x




              d  

 

2

3

3 2csc cot

2csc ln5

x x x

x x
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Student Name:                                     Student Number:                                  D  

1) If   ln(sin )y x  , then y    

a  tanx         b  tanx          c cot x               d  cot x  

2) If xy x , then y    

a  1 lnx                  b
 

xx
             

c lnxx x
               

d  (1 ln )xx x  

3) If 
1 3

cot
2

x
y   
  

 
, then y    

a
2

4
 
4 9x


                   b

2

6

4 9x                 
c

2

6
 
4 9x


                

d  
2

4

4 9x
 

4) If   4sin 3y x , then y    

a    34sin 3 cos 3x x                           b
 

   312sin 3 cos 3x x
  

c
 

 23cos 3x                             
         

d  4 33sin (3 ) 12sin cosx x x  

5) The tangent line equation to the curve 
2

1

x
y

x



 at the point (0,0)  is  

a  2 1y x             b 2y x 
           

 

c 2y x
                  

d 2 1y x   

6) If 
2 22 3y xy x   , then y    

a
2

3 2

x

y                   b
 

2x

y            
c

  

3 2

2 3

y x

y x



              
d  

2

3 2

x y

x y



  

7) If  3 tanxy x , then y    

a  
23 ln3tan 3 secx xx x            b 23 tan 3 secx xx x

          
c 23 ln3tan 3 secx xx x

            
d 23 tan 3 secx xx x  

8) If   
7

22 cscy x x  , then y    

a   
6

228 2 cscx x x                                 b
  

 
6

27 2 cscx x
         

 

c    
6

27 2 csc 4 csc cotx x x x x 
          

d     
6

27 2 csc 4 csc cotx x x x x   

9) The slope of the perpendicular line to the line 2 3 6 0y x    is   

a
2

3  
 

                   

b
2

 
3


                

c
 

3
 
2


              

d
3

2            
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10) (128)(cos )D x   

a sinx  
 

                   

b sinx
                

c
 
cosx

              
d cosx  

11) If 23 6y x x  , then y    

a
2

6( 1)

3 6

x

x x




           b

 2

6

3 6

x

x x



         
c

 2

3( 1)

3 6

x

x x



        
d  

2

1

2 3 6

x

x x




 

12) If 
1

ln
2

x
y

x





, then y    

a
1

( 1)( 2)x x 
   b

 

1
 
( 1)( 2)x x


    c

 

3

( 1)( 2)x x         
d  

3
 
( 1)( 2)x x


   

13) 
 3

1
lim

3x

x

x





 

a   
 

                   

b 3
                

c
 


              
d 3  

14) If  the graph of the function ( ) 3xf x   is shifted a distance 2  units to the left, 

then the new graph represented the graph of the function  

a  
23x 

          b
  

3 2x 
        

c 23x 

           
d 3 2x 

 
15) If 

2( )f x x , then ( )f x   

a
2 2

0

( )
lim
x

x h x

h

 
               b

 

2 2

0

( )
lim
h

x h x

h

 

         

c
 

2 2

0

( )
lim
h

x h x

h

 

            
d  

2 2

0

( )
lim
x

x h x

h

 
 

16) If  
3

5log ( 2csc )y x x  , then y    

a  

2

3

3 2csc cot

2csc ln5

x x x

x x




              b  

 

2

3

3 2csc cot

2csc ln5

x x x

x x




     

c

2

3

3 2csc cot

2csc

x x x

x x




              d  

 

2

3

3 2csc cot

2csc ln5

x x x

x x



  

17) 0

tan3
lim

5x

x

x
  

a  
1

5  

                   

b
5

3                 
c

3

5                
d  3  
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18) 

2

2

4
lim

2x

x

x




  

a   
 

                   

b 0
                

c
 
4

              
d  

1

4
 

19) The distance between the points ( 1,2)  and (2, 1)  is  

a 3  
 

                   

b
  

2 3
              

c 3 2
              

d 9

 

 

20) 
3

 rad
2


  

a 0120  
 

                   

b 0150
                

c
 

0270
              

d 0210  

21) The absolute minimum value of  3 2( ) 6 9 2f x x x x     on [0,4]  is 

a  6             b 0              c  3              d 2   

22) The absolute maximum value of  
3 2( ) 6 9 2f x x x x     on [0,4]  is 

a 7              b  2             c 6               d  12  

23) The values   in  ( 1,3)  which makes 
2( ) 5 7f x x x     satisfied  Mean 

Value Theorem  on    [ 1,3]  is  

a 4         b 0     c 2       d 1  

24) The domain of 
2

3

4

x

x




 is  

a  2,2  
 

           

b    , 2 2,  
          

c
 
 2,2

        
d     , 2 2,    

25) The function 
2

1
( )

25

x
f x

x





 is continuous on 

a  5,5                 b  : 5x x  
       

c    , 5 5,  
        

d   5  

26) If  
1( ) cot ( )f x x and ( ) cot( )g x x  then  ( )f g x   

a 1
 

                   

b
 

1cot cotx x

               
c cot x

               
d  x  

27) If 
2xy e , then 

(7)y   

a  
2128 xe                  b

 

216 xe
               

c
 

264 xe
       

         d  232 xe  

28) If  7 2 3 5x     , then x   

a   5,1
 

                   

b  5,1
                

c  5,1
               

d   5,1  

29) If cos cscy x x , then y     

a 1 cos cotx x        b 1 cos cotx x     c  2csc x      d 1 cos csc cotx x x  
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30) The critical  numbers  of   the function 3 2( ) 2 3 12 16f x x x x     are  

a  1, 2             b 1,2              c  1,2             d 1, 2   

31)  The function 3 2( ) 2 3 12 16f x x x x        is increasing on 

a     , 2 1,      b     , 2 1,        c    , 1 2,           d    ,1 2,     

32) The function 3 2( ) 2 3 12 16f x x x x        is decreasing on 

   , 1 2,        b     , 2 1,        c  2,1         d   1,2  

33)  The function 3 2( ) 2 3 12 15f x x x x       has a relative maximum at  

a (1,9)          b  ( 1,29)            c  (2,20)             d ( 2,36)  

34) The function 3 2( ) 2 3 12 16f x x x x       has a relative minimum at  

a (1,9)          b  ( 1,29)            c  (2,20)             d ( 2,36)  

35) The graph of   3 2( ) 2 3 12 16f x x x x        concave upward on  

a 1
2

( , )           b  1
2

( , )             c  1
2

( , )           d 1
2

( , )  

36) The graph of   3 2( ) 2 3 12 15f x x x x        concave downward on  

a 1
2

( , )           b  1
2

( , )             c  1
2

( , )           d 1
2

( , )  

37)  The function 
3 2( ) 2 3 12 16f x x x x        has an inflection at  

a 1
2

( ,11)           b  1
2

( ,11)              c 451
2 2

( , )              d 451
2 2

( , )    

38)  2

 
lim
x

x x x


    

a
1

2  
 

                   

b
 
1

               
c 0

               
d  

1
 
2

  

39)  1sin tan x   

A  2

1

1x   

           

B
2 1

x

x         
C

2 1x 
           

D  
2 1x

x



 

40) If ( ) 2 11f x x  , then 
 1( )f x   

a
 

11

2

x 

 

        

b 11

2

x 

         

c

 
11

2

x


          

d 11
2

x
  

 


