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BOOKLET 4b

Mathematics Methods 3&4
GRAPHS OF DERIVATIVE FUNCTIONS:

2018



B: GRAPHS OF DERIVATIVE FUNCTIONS:
(a) Sign of the gradient – Positive if the part of the graph is rising from left to right


(b) Negative gradient if it is descending from left to right.



(c) At turning point or point of inflection the gradient = 0 i.e [image: ]at turning point or point of infection


(d) Horizontal line has gradient of zero.
[image: http://www.animations.physics.unsw.edu.au/jw/graphics/polynomials.gif]

[image: http://www.analyzemath.com/calculus/Problems/derivative_graph_2.gif]

[image: http://www.phpmath.com/images/news/96/function_graph.png]



[image: http://www.teacherschoice.com.au/Maths_Library/Calculus/plot_d1.gif]



[image: http://www.egwald.ca/linearalgebra/images/graphpolynomial_1.php?text=Derivatives%25of%25Polynomials]

[image: http://www.sosmath.com/calculus/diff/der12/Image02.gif]
[image: http://www.emathhelp.net/images/calc/2_1_function_to_derivative.png]

Summary
· A turning point on [image: ] occurs when,  [image: ]. This is at a point when the curve is horizontal.

· A point of inflection on [image: ]  corresponds to a turning point on the [image: ] and a horizontal intercept on [image: ]

· A horizontal intercept on [image: ] corresponds to either a turning point or a horizontal inflection point on [image: ]

· A turning point on [image: ] corresponds to an inflection point on[image: ]. A turning point which is also a horizontal intercept is also a horizontal intercept on [image: ] corresponds to a horizontal inflection point on [image: ]

EXAMPLE:
The following diagram is for the[image: ] function. Determine the x – coordinates of the turning point(s0 and inflection point(s) of      [image: ]

[image: ]
Solution:
[image: ] intersects the x – axis at x = 0 and x = 2. Hence   [image: ] has turning points at
 x = 0 and x = 2.
[image: ] has a turning point at x = 1. Hence [image: ] has an inflection point at x = 1.



EXERCISE 2:
Question One.
Given the sketch of [image: ], determine the x – coordinates of the turning point(s) and inflection point(s) of    [image: ]
(a)								(b)
[image: ][image: ]
(c)								(d)
[image: ][image: ]




(e)							(f)

 [image: ][image: ]


(g)									(h)
[image: ][image: ]




Question Two
Given the sketch of [image: ], determine the x – coordinate of point(s) of inflection  of [image: ]  where it/they exist(s)
(a)								(b)
[image: ][image: ]



(c)						(d)

[image: ][image: ]

(e)
[image: ]
















CURVE SKETCHING WITH DERIVATIVES:
Important features to note when drawing graphs of derivative functions
(e) y intercept is when x is equal to zero. i.e [image: ]
(f) x – intercept is when y is equal to zero[image: ]
(g) Sign of the gradient – Positive if the part of the graph is rising from left to right


(h) Negative gradient if it is descending from left to right.



(i) At a point of inflection the second derivative is and gradient  = 0 i.e [image: ]at turning point or point of infection
[image: http://www.sunshinemaths.com/wp-content/uploads/horizontal%20point%20of%20inflection1.jpg]                                [image: http://www.sunshinemaths.com/wp-content/uploads/horizontal%20point%20of%20inflection2.jpg] [image: http://www.teacherschoice.com.au/Maths_Library/Calculus/statio2.gif]








(j) At the turning point the gradient is zero

[image: http://ts1.mm.bing.net/th?id=HN.607989630586781920&pid=15.1][image: http://www.teacherschoice.com.au/Maths_Library/Calculus/statio1.gif][image: http://www.mathjunkies.com/mathjunkies/Data/Quadratic%20Graph%20Minimum/quad%20graph%20min_1.jpg]


(k) If second derivative is zero, then we have a point of inflection i.e [image: ]
(l) If second derivative is greater than zero, then the original graph [image: ]graph us concave up i.e minimum i.e [image: ]
[image: http://www.math.rutgers.edu/%7Egreenfie/currentcourses/math151/gifstuff/ccu2.gif]

(m) If the second derivative is less than zero then the original graph [image: ]is concave down i.e [image: ]i.e maximum
[image: http://www.math.rutgers.edu/%7Egreenfie/mill_courses/math151a/gifstuff/concave_down_tl.gif]
[image: http://www.analyzemath.com/calculus/concavity/concavity_2.gif]
[image: http://www.biology.arizona.edu/biomath/tutorials/functions/images/function_concave_down.gif]



[image: http://img.sparknotes.com/figures/E/eeb0fa64da5c2a1115cdf73c3ef2f0fc/derivapps1.gif]











EXAMPLE
Given the sketch of [image: ], sketch a possible graph of   [image: ]
[image: ]

Solution:
[image: ]

[bookmark: _gjdgxs]

EXAMPLE
Given the sketch of [image: ], sketch a possible graph of   [image: ]
[image: ]
Solution:
 [image: ]


Question Three:
Given the sketch of [image: ], sketch a possible graph of   [image: ]

(a)								(b)
[image: ][image: ]

(c)							(d)

[image: ] [image: ]


(e)							(f)


[image: ] [image: ]





(g)								(h)




[image: ] [image: ]






(i)


[image: ]
Question Four
Given the sketch of [image: ], sketch a possible graph of   [image: ]



[image: ]
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