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Questions

(20 pnts.) "Þ 0ÐBÑ œ / ÐB  #B (Ñ Find all intercepts of the function .B #

 For intercept:     C  0Ð!Ñ œ / Ð!  #!  (Ñ œ "Ð  (Ñ œ  (ß Ð!ß  (Ñ! #

 For intercept:     B  0ÐBÑ œ ! Ê / ÐB  #B  (Ñ œ !B #

   Either  or . Since an exponential function never becomes zero then/ œ ! B  #B  ( œ !B #

      B  #B  ( œ ! Ê B  #Ð"ÑB  "  "  ( œ ! Ê B  #Ð"ÑB  "  ) œ !# # #

       ÐB  "Ñ  ) œ ! Ê ÐB  "Ñ œ ) Ê B " œ „ )# # È
  There are two intercepts    and  B  B œ "  ) B œ "  )" #

È È
             and  Ð"  )ß !Ñ Ð"  )ß !ÑÈ È

(20 pnts.) #Þ Ð$ß %Ñ Find the equation of a line passing through a point  and perpendicular to the line  
   B C œ &Þ

  The equation of a line passing through a point is given by

      where  and the slope is C  C œ 7ÐB  B Ñ ÐB ß C Ñ œ Ð$ß %Ñ 7 œ 
"

7
" " " "

"

  then

        so the slope B  C œ & Ê C œ  B  & 7 œ  ""

        C  % œ  ÐB  $Ñ Ê C  % œ B  $ Ê C œ B  $  %
"

 "

  The equation of the line is  C œ B  "



(20 pnts.) $Þ œ
B

B  * $
 Find the limit  ?lim

BÄ!

#

#È

  The limit  lim
BÄ!

# #

# #

B ! !

B  *  $ !  *  $
œ œ

!È È
 We should use a special case which means multiply the denominator by the conjugate of it

 lim lim lim
BÄ! BÄ! BÄ!

# # ## # #

# # # # #

B Ð B  *  $Ñ B Ð B  *  $Ñ B Ð B  *  $Ñ

Ð B  *  $ÑÐ B  *  $Ñ
œ œ

B  *  $ B

È È È
È È




 œ B  *  $ œ !  *  $ œ $  $ œ 'lim
BÄ!

# #Š ‹È È

  As a result,  lim
BÄ!

#

#

B

B  *  $
œ 'È

(20 pnts.) %Þ 0ÐBÑ œ  B  %B "Þ Graph the given function #

  This is a graph of a parabola but it is shifted and reflected. First, we should transform the quadratic
form into 0ÐBÑ œ +ÐB  2Ñ  5Þ#

 0ÐBÑ œ  B  %B  " œ  ÐB  %B  "Ñ œ  ÐB  #Ð#ÑB  %  %  "Ñ œ  ÐB  #Ñ  $ Þ# # # #Š ‹
   where  and  so the vertex point is 0ÐBÑ œ  ÐB  #Ñ  $ 2 œ # 5 œ  $ Ð#ß  $ÑŠ ‹#

 Now, we will shift the vertex of the graph of original parabola  from the origin to  andB Ð#ß  $Ñ#

reflected because of the negative sign in front of the function. So the graph should be like that

(2,-3)(2,-3)



(20 pnts.) &Þ B œ ) % ) B
# $

$ #
 Solve the logarithmic functions     for .log log log log

, , , ,

    Ê B œ )  %  )
# $

$ #
log log log log

, , , ,

    Ê B œ Ð)Ñ  Ð%Ñ  )log log log log
, , , ,

# $
$ #

    Ê B œ Ð# Ñ  Ð# Ñ  )log log log log
, , , ,

# $
$ #$ #

    Ê B œ Ð#Ñ  Ð#Ñ  )log log log log
, , , ,

# $

    Ê B œ %  )  )log log log log
, ,

, ,

‚ ‚
        Ê B œ % Ê B œ %log log

, ,

(20 pnts.) 'Þ œ
B %

B "
 Does the following limit exist? Show your answer analytically.  ?lim

BÄ"

  To show the existence of a limit we have to show the following identity

     ?lim lim
BÄ" BÄ" 

B  % B  %

B  " B  "
œ

 lim
BÄ"

B  %  "Þ!!!! † † † !!!"  %  &Þ!!!! † † † !!!"

B  "  "Þ!!!! † † † !!!"  "  !Þ!!!! † † † !!!"
œ œ

            Too big number
Too small number

œ œ  œ _
 &Þ!!!! † † † !!!"



 lim
BÄ"

B  %  !Þ**** † † † ****  %  %Þ**** † † † ****

B  "  !Þ**** † † † ****  "  !Þ!!!! † † † !!!"
œ œ

            Too big number
Too small number

œ œ  œ _
 %Þ**** † † † ****



Since the identity

    is not satisfied then the limit  does not exist.lim lim lim
BÄ" BÄ"BÄ" 

B  % B  % B  %

B  " B  " B  "
œ



(20 pnts.) (Þ 0ÐBÑ œ
B  'B  &B

B  B
 In which interval the function    is continuous?

$ #

#

  Function  is continuous only out of the singular points in which function is undefined. These0ÐBÑ
  points can be found for rational functions by setting the denominator equal to zero such that

          and  B  B œ BÐB  "Ñ œ ! Ê B œ ! B œ "#

 The function  is continuous in the following intervals0ÐBÑ

 In Interval Notation:    and   and  Ð _ß !Ñ Ð!ß "Ñ Ð"ß_Ñ
 
 OR

 In Inequality Notation:    and    and   _  B  ! !  B  " "  B  _

(20 pnts.) )Þ 0ÐBÑ œ
B  %B  $B

B  B #
 Find all asymptotes of function 

$ #

#

A) Vertical asymptote can be found by setting the denominator equal to zero. In other words, the points in
which function is undefined are called as vertical asymptote.

     and  B  B  # œ ÐB  #ÑÐB  "Ñ œ ! Ê B œ  # B œ "#

   At     and    , there are two vertical asymptotes.B œ  # B œ "

B) Horizontal asymptotes can be found by examining the limit of the function for large  values such asB

   lim lim lim
BÄ„_ BÄ„_ BÄ„_

$ #

#

B  %B  $B BÐB  $ÑÐB  "Ñ BÐB  $Ñ

B  B  # ÐB  #ÑÐB  "Ñ ÐB  #Ñ
œ œ œ „_

  Since the limit equals to infinity then there is no horizontal asymptotes.

C) There is one more type of asymptotes that is called an oblique asymptote if the degree of numerator is
one more than the degree of denominator. To show the oblique asymptote the numerator should be
divided by the denominator.

 
B  %B  $B BÐB  $ÑÐB  "Ñ BÐB  $Ñ "!

B  B  # ÐB  #ÑÐB  "Ñ ÐB  #Ñ B  #
œ œ œ B  & 

$ #

#

 Then,  is the oblique asymptotes and it is given as  B  & C œ B  &Þ


