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Sketching /' from f: |

Observe the important points and general behavior of the original graph:
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4) Places at which the graph appears to be hor]zonla] or lcvc ing off

Example: The graph of a function f is given below. Sketch the graph of f'.
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4.1 Supplement: Derivatives of Powers, Exponents, and Sums

Derivative Notation - If y = f(x), then _p (LS /Qh’kll (-«Mc“‘ L\‘) o] )
., dy d dtl«l—ea.ence ﬁ,uo-ﬁ'owf-
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all represent the derivative of f at x.

Derivative Rules:

1) If f(x) = ¢, where ¢ is a constant, then | '(x) = 0. (Constant Function Rule) - - _€ ¥+l\ - ,C()(
conshant - - Q{ M ¢ ) ) .
2) If f(x) = ax+ b, then £ /(. . (Derivative of a Linear Function) -
()= )= h>o | oHh—
@It i L‘ i whcrc n is any nonzero real number, then [ /(x] — " I (Power Rule)
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HIf j } ku[ ‘). where k is a constant, then f'[x) = ki ' ). (Constant Multiple Rule) .
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5) I () =l vlx), then £x) = w'{x)+v'(x). If f(x) = ufE)=wlx), then £ (x) = u'{x)=n'(x]. (Sum and
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— ole o ot
Example: y = 7. Findy'.= o shee i+ % ongtan -, (0] 'rwu\'?"‘v /{-\e c
HxY or e o x.
Example: f(x) = x°. Find f'(x g 7(- CNewtn ) @ Pey--\m‘H\vL
Ase hotradion
‘ /
Example: y = 3. Find j—: = 3 .E-;-‘ — +— -f— () or 4
erable = S Dedvarig ok 4
flx) b4
A C(_ej\-n]t) @ Derivare
Example: f:G’— = ‘J’(;Ji 2nd potaties
dfo) dy
o
d &> [
& % ~J
7L \ d
@ T 2 72 )
Example: f(x) =G3k". Find f'(x). = -
3 (derwrre o >N DX = (.
>

4.1Page 1



1142 ~copyTIEht Angels Adlen, Pl 2012

o 2 Qe o) = 5.9 =2

Example: y = 2x. Find y ! ((—\

2 A

Example: f(x) = 3x>+7x—9. Find f '(x).

{4)= x+1-0 = {x+N .

Example: y = /w — 3w. Find :—:. @ d\m‘;e Jerrs aith equ’.w‘--tebh..
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Applications

Example: An object moves along the y axis (marked in feet) so that its position at time f (in seconds) is

A e of £ S (£ qk

a) Thc{inslunluncuus velocity flunction v. /
V= ¢'( = L[]
3

=Rt + ;
. y —\
P /d\> V) = 326 — 2649 =nC—do #9:0g
N V(2) = = — |-
¢) The time(s) when the velocity is 0 ft/s. ) 3 4 ll x -\-q = 22— Za'('ﬁ = VL
Iy
9 P t sy that VP =0 7

Pkt = O
P 4+3 =0 = (B-0(63) =0
\

3 t=lor 2

Example: Let f(x) = x* —6x> + 10. Find

a) The equation of the tangent line at x = 1.

b) Find the values of x where the tangent line is horizontal.

Example: The total sales of a company (in millions of dollars) t months from now are given
by S(t) = 0.015¢* + 0.4r> + 3.4t + 10t — 3. Find 5(4) and 5 '(4). Then, interpret both results.
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