An Algorithm for Curve Sketching

	Step
	Example 

	1. Determine any discontinuities or limitations in the domain.  For discontinuities, investigate the function’s values on either side of the discontinuity.

(e.g. Discontinuities will happen when you cancel out factors from numerator and denominator and you get a hole at the x value that would have made the denominator = 0)
	  y =   2x + 4    

       x2 + 3x + 2 

y =  2 (x + 2)
      (x+2) (x+1)

y =  2
     x +1,  hole at x = -2

	2. Determine any vertical asymptotes.


	  y =  2   
        x+1

x+ 1 = 0 when x = -1 so v.a at x= -1

	3. Determine any intercepts.

· if finding x –intercept is too difficult, just find y-intercepts


	  y = 3x +3
        x+ 6

y –int   y = 3(0) + 3 /  0 + 6  = 0.5

x –int   0 = 3x + 3        so  x = -1

	4. Determine any critical numbers by finding when dy/dx = 0, or where dy/dx is undefined. Then find the entire point

	y = 3x2 + 2x

dy/dx = 6x + 2

        0 = 6x + 2

        x = -1/3           (-1/3, -3/9)

	5. Determine the concavity at critical numbers using second derivative test or if the test fails determine intervals of increase/decrease, and then test critical points to see whether they are local max, minimum or neither using first derivative test.


	 y = 1/3  x 3 + 2x2
dy/dx = x2 + 4x

0 = x2 + 4x

x = 0 or -4

d2y/dx2 = 2(0) + 4 = 4 C.U sub in 0   d2y/dx2 = 2(0) + 4 = 4 C.U.

sub in -4  d2y/dx2 = 2(-4) + 4 = -4 C.D.

                          OR

y = 1/3x3 

dy/dx = x2 

Critical points    x = 0

d2y/dx2 = 2x

sub in critical point

d2y/dx2 = 2(0) = 0

Must go back to use first derivative test with number smaller and bigger than 0

Then use second derivative test with number smaller and bigger than 0


	6. Determine the behaviour of the function for large positive and large negative values of x.  This will identify the horizontal asymptote from above or below.


	f(x) = -3x + 6
           x + 4

H.A. at y = -3

Sub in x= 10 000

f(10 000) = - 2.99    approaches from top 

Sub in x = -10 000

f(-10 000) = -3.002   approaches from bottom


	7. Determine d2y/dx2 and test for points of inflection using the intervals of concavity.


	y = 1/3x3 

dy/dx = x2 

Critical points    x = 0

d2y/dx2 = 2x

sub in critical point

d2y/dx2 = 2(0) = 0

Must go back to use first derivative test with number smaller and bigger than 0

Then use second derivative test with number smaller and bigger than 0

	8. Find inflection points by subbing d2y/dx2 = 0
	f(x) = x3 + 2x2
f’(x) = 3x2 + 4x

f’’(x) = 6x + 4

0 = 6x + 4

-4 = 6x      x = -2/3 is an inflection point

	9. Determine any oblique asymptotes.  Identify if the functions values approach the oblique asymptote from above or below.


	f(x) = 2x2 + 3x – 1  / (x+1)

Since the degree of the top is one higher than the bottom so there is an oblique asymptote.

Divide:    x+ 1 √ 2x2 + 3x – 1   using long division.

The quotient will be your oblique asymptote.

Sub in 1000 to the asymptote formula and the f(x) to see if f(x) approaches from top or bottom.

f(1000) = 2000.998

Sub in 1000 to asymptote and you get 2(1000)+1 = 2001.  Clearly f(x) approaches below.

Do the same with -1000.



	10. Complete the sketch using the above information.


	

	· You will not use all steps in all situations.



	· You are familiar with basic shapes of many functions.  Use this knowledge when possible


Now you try:  Without looking at textbook,  graph…

1. y = x4 – 3x2 + 2x

2. y = x/ (x2 – 1)

3. y = (x-4) / (x2 – x -2)

CHECK YOUR ANSWERS WITH THE ANSWERS IN THE TEXTBOOK ON PAGE 208 - 211

