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1%t and 2" Derivatives

Key words to consider:
e Partition Numbers
o Solve for the derivative and equal it to zero.
o Partition numbers include numbers that are in and out of the domain.
o All critical numbers are partition numbers but not the other way around.
e Critical Numbers
o Solve for the derivative and equal it to zero.
o Only include numbers in the domain
= Pay attention to restrictions
= Does not include numbers that are not define (open circles) or
asymptotes
e Extrema— Extreme values (Minimums and Maximums)
* o Local extrema
= Any minimum or maximum value in the function

= Can be more than one value

' X u:;:" o Absolute extrema
" = The highest or lowest value
= Only one value
o Inflection point— where the function changes concavity
= Concave up 4
R pecrer = Concave down |},
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Graphs

Ao Original

f(x) =x3+3x2—-9x+ 15

o To find the derivative graphically, we look at the slope of

J the original function.
o If the slope is decreasing, then the derivative is negative.
o If the slope is increasing, then the derivative is positive.

1%t Derivative
f(x)=3x2+6x—-9
e To get the Original

‘\‘ o If below the x-axis, the derivative is negative, and the
original function is decreasing.
0};;5( P o If above the x-axis, the derivative is positive, and the
\/ »d“b:ui‘\\'b original function is increasing.
] DV ki - e To get the 2" Derivative, look at the slope.
\/ s = If slope is decreasing, then the 2" derivative is negative =

Concaved down
= If slope is increasing, then the 2" derivative is

positive=» Concave up

/ 2" Derivative

X ff(x)=6x+6
e To get the Original

# o |If the 2" derivative is negative, then the original is
D;ﬁ“ o concave down.
o g L —
| ﬂU&:ﬁ o If the 2" derivative is positive, then the original is
] / i concave up.
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1°* Derivative
e The first derivative is the derivative of the original function.
e Used to find local extrema:
o Minimum
o Maximum
e Critical numbers tell you where the extrema are.
e Review the completed example below.
f(x) = x3+3x2—-9x + 15
® Step 1: Find the Derivative.
f(x)=3x2+6x—9
® Step 2: Equal derivative to zero to get critical numbers.
3x2 + 6x—9 =0 Forror
3(x2+2x—-3)=0 N\
3x—1(x+3)=0
- —_—

©® Step 3: Do a line chart and choose a number smaller and bigger than the critical

number to check if your derivative is positive or negative.

| I
4 3 0 1 2

® Step 4: Now that you have your test numbers (not the critical numbers), plug

those numbers into the derivative.
f(x) =3x2+6x—9
f(—4) =3(-4)2+6(—4)—-9=15
f(0) =3(0)24+6(0)—9=-9
f(2)=32)2+6(2)—9=15
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o F(x)hasaMaxatx = -3

Min

A

No Extrema

ol

No Extrema

N

= To gety value plug -3 into the original function

o F(x)hasaminatx =1

o F(x) is increasing (+) on the interval (—oco, —3) U (1, o)

= |tis oo and — oo because we don’t know where it ends; the

marron values are used to test where the value is positive or

negative (increasing or decreasing), not end points.

= Always check if the function has a restriction =

your end points.
o F(x) is decreasing (-) from (=3,1)

2" Derivative

e The second derivative is the derivative of the first derivative.

e Used to find concavity.
o Concave up
o Concave down
e Critical numbers tell you where the inflection point is.
¢ Review the completed example below.
f'(x) =3x2+6x—9
©® Step 1: Find the 2" derivative.
f'(x) =6x+6
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® Step 2: Equal the second derivative to zero and solve for x.

6x+6=0
6x = —6
1 ALoA
X =— v 5

® Step 3: Do a line chart and choose a test number smaller and bigger than the

critical number to check if your derivative is positive or negative.

|
1

0 2

©® Step 4: Now that you have your test numbers (not the critical numbers), plug
those numbers into the 2" derivative.
fl'(x)=6x+6
f(=2)=6(-2)+6=—6
f(0)=6(0)+6=6

0 12
Max Min
Min No Extrema No Extrema
b A BN

o F(x) has an inflection point at x = —1
= To gety value, plug -1 into the original function.
o F(x) is concaved down from (—oo, —1)

o F(x) is concaved up from (—1, o)

Disclaimer: We did not include all of the resources conferred to formulate this handout. We encourage
students to conduct further research to find additional resources. The format of this list is not
commensurate with a standard format.
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