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Look at the curves on that one!: An introduction to the shape of a graph
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The endpoints of the graphare (-2, 1.8) and
(10, -5.5). Label them.

(a) Drawasmalltriangleonallinflection points.
Find the approximate coordinates of these
points.

(b) Draw a small circle at the top and bottoms
of all humps/troughs. Find the approximate
coordinates of these points.

NOW GRAB FOUR DIFFERENT
COLORED MARKERS

(1) Fillin this box with one of your markers:

D = increasing

(2) Fillin this box with another marker:

(3) Trace over the part of the function which is
increasing (obviously using the appropriate
color). Do the same where the graph is
decreasing.

(4) Writeininterval notationthe x-valuesfor
which the function isincreasing.

(0,2) (5,8)

(5) Writeininterval notationthe x-values for
which the function is decreasing.

[-2,0) (2,5) (§,10]



(1) Fillin this box with one of your markers:

D = concaveup

(2) Fillin this box with another marker:

D = concave down

(3) Trace over the part of the function which is
concave up (obviouslyusingtheappropriate
color). Do the same where the graph is concave
down.

(4) Writeininterval notationthe x-values for
which the functionisconcave up.

(—'/) /) (3' 5) (‘,5)

(5) Writein interval notation the x-values for
whichthe functionisconcave down.

[-271) (1,3.5) (¢510]

Making Observations aboutIncreasing/Decreasing

(c) Make an observation about what you can say about the points on the graph where the function switches
from increasing to decreasing, or from decreasing to increasing.

J/o]m: O  max/min

(d) Make anobservationaboutwhatyoucansayabout thederivative (thefirst derivative, tobespecific) about

afunctionwhenitisincreasing. /

(e) Make anobservationaboutwhatyoucansayaboutthederivative (thefirstderivative, tobespecific)about
a functionwhen it is decreasing. /

—

(f) Make anobservationaboutwhatyoucansayabout the derivative (thefirst derivative, tobespecific)abouta
function when is switching from increasing to decreasing, or from decreasing to increasing.

/%0
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Use your markers to trace over the ORIGINAL FUNCTION ONLY in the same way as on the front. Also, use
triangles to mark inflection points and small circles to mark humps/troughs. Then, answer the following for
the graphs on the right.

(h) Find the x-values where thgfirstderivativeiszero. No}« look at those x-valuesonthe original
function. What do you notice

max/W

(i) Findthe x-valueswherethe second derivative iszeroJNow look at those x-valueson the original
function. Do you notice anythi ints?
' A
indfe A5 on /07%

look at those x-valuesonthe original

(j) Look at allx-valueswhere th firstderivative is positive.N
function. What do you notice?

r

(k) Lookatallthex-valueswherethgfirstderivativeisnegative.lflowlookat those x-valuesonthe
original function. What do you notige? (And is that true for all four functions?)

| a/(iwww/ﬁ

(1) Lookatall x-valueswheretrfesecond derivativeis positive.}low lookat thosex-valuesontheoriginal

function. What do you notice?

—

(Gn Canvt 070

—

(m) Look at all x-values where the|second derivative is negative]\low look at those x-values on the

original function. What do you nqtice?
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Graph A: y = cos(x)

Original Function (y)

ﬂ\ First Derivative Function (y’)

Iy

Second Derivative Function
(¥T)
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