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(2) Horizontal Asymptotes: 
We investigate whether the function stabilizes toward a constant as  x 
approaches ±∞. 
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We now know that there are no horizontal asymptotes. 

 
 
(3) Oblique Asymptotes:  

We investigate whether the function stabilizes toward non-constant functions 
as  x  approaches ±∞. 
 
By the good old long division, we separate the original function into a 
polynomial part and a rational part. 
 

   

x + 2    x3
!4x!8

 x3
+ 2x2             

     !2x2
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                      !8
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!   f (x)=

x3
"4x"8
x + 2

= (x2
"2x)" 8

x + 2
 

 

So, as   x!±" ,    f (x)! x2
"2x  because 

   

8
x + 2

 becomes negligible.  

That is,   f (x)  will begin to behave like the parabola    y = x2
!2x  as   x!±" . 

Therefore, 

   y = x2
!2x  is an oblique asymptote. 

 

Furthermore, we note that the quantity 
   

8
x + 2

 is subtracted from    (x
2
!2x)  

in 

   
f (x)= (x2

!2x)! 8
x + 2

. 

 
This leads to the following geometrical observation: 

i) As   x!" ,     f (x)<x2
!2x  which means that the graph stays below the 

parabola. 

ii) As   x!"# ,     f (x)>x2
!2x  which means that the graph stays above the 

parabola. 
 
 
 
 



Page 3 

Prepared by Kunio Mitsuma, Ph.D. 
 

Finally, we investigate whether the graph crosses the oblique asymptote. 
If this happens, then the following equation should produce solutions: 
 

   

f (x)= x2
!2x

x2
!2x! 8

x + 2
= x2

!2x

!
8

x + 2
= 0

 

 
Clearly, the last equation has no solution. So, we conclude that the graph 
does not cross or touch the oblique asymptote at all. 
 

 
 

 
This completes the precalculus part of the graphing.  
 
If you had a good precalculus course in high school, everything up to this point must have been 
thoroughly studied in the course. Anything short of it did not fully prepare you for calculus. It is 10 times 
better to have a good precalculus course than to have a fake calculus course. 
 
If the latter is the case, no need to despare! We, in this course, are taking care of what was missed in 
high school. One way or the other, if you successfully complete our course, your graphing skills are 
complete for life. 
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6. 
  !f Table By the Quotient Rule, 

  

    

!f (x)=
(3x2

"4)(x + 2)"(x3
"4x"8)·1

(x + 2)2

=
3x3

+ 6x2
"4x"8"x3

+ 4x + 8

(x + 2)2

=
2x3

+ 6x2

(x + 2)2
=

2x2(x + 3)

(x + 2)2
             #  !f (x)= 0  $   x ="3,  0

  

 
     f (!3)= 23,   f (0)=!4  
 
 
 
 
   
   
 
 
 
   
 
 
 
7. 

  !!f Table As usual, what is important is which version of   !f  we start with. 

   

!f (x)=
2x3

+ 6x2

(x + 2)2
= 2·x

3
+ 3x2

(x + 2)2
     [Always factor out constants first] 

   

!!f (x)= 2·(3x
2

+ 6x)(x + 2)2 "(x3
+ 3x2)2(x + 2)

(x + 2)4

= 2(x + 2)·(3x
2

+ 6x)(x + 2)"(x3
+ 3x2)2

(x + 2)4

= 2·3x
3

+ 6x2
+ 6x2

+12x"2x3
"6x2

(x + 2)3

= 2·x
3

+ 6x2
+12x

(x + 2)3

= 2·x(x
2

+ 6x +12)

(x + 2)3

 

 

The discriminant of    x
2

+ 6x +12  is    b
2
!4ac = 36!4·1·12 =!12 (< 0) . So, 

   x
2

+ 6x +12 > 0  for any value of  x. 
   

  Therefore, the signs of   !!f  is determined by 

   

x

(x + 2)3
. 
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8. Graph By carefully transferring the information from the tables, we will obtain the 

following graph. Click on the graph to view an interactive version on the web. 

 




