‘Wx) :(xz—-»zx + 0 (3+Sx -é%%’)

O\}’Q(XB (x ~2x+\) 5- 3>< ) 3;< —z) 2+5x - (ox:)

:(X3 .fx-f} 5= ;_f{—)(.&’!’-* 4\{"9

"ﬁ; -
Derivative Rules: Sum, Coef. Rules and \ |

(b)Y HEWGHT a1 x=(" = 4(1)

A rony _ . n—1 _ |
dx (") =nx ) = () wz,(@'}a-\‘)(';fi{%)wé‘ﬂﬂﬁ

= (F)9() = F)g () + /) S e
7 S X)g(x)) = flx)g'(x) + f(x)g(x) - 5.2 =06
d (f(x)) _ I —fx)gG) () Vsiere AT x=t" = 4'(1
P9 g’ = (- (e %z £ (30 -OLesm-d )
Entry Task: Consider the function =loiz '*'l\’ a9=2
T S\ J %= caerd g\“fij"s‘r

fx) = (3 —2x+1)(3+5x—6\/_) @\ 5_ ( —J;)+O |

b. Find the helght atx=1. - Moz ix —

c. Find the slope at x = 1.
d. Give the equation of the tangent
line at x = 1.



f(x) = (x® — 2x + 1)(3 + 5x — 6vx)
A}7




9.7 Chain Rule / Combining Rules

Generalized Power rule:

d n n—
—((96)") = ()" g’
CHAIN RULE: |

d
—(Flg@) = £'(9())g' ()

. - L . ) i ! Y o ]
E)«'k . 4 o © Uz 3(5 =-J=7C” -ﬂ"fx T TSy —3 A ffx_"\} ~loXx L{
Sy = 4x) -

&l

R J}@ ' = ouTse = k) = Wu
R 4 S
g J Gy ((o X '“D = e (o, Lf?éqm (*"_-?C,ff'{ )

g == bo( ) [5xe 6 ) 7 ezt



Combining Rules

A o+ U
L : ‘. 7
Step 0: Simplify and rewrite powers. 5 (le o+ S x
i_—_x_r 1'%/E:xl/n //
r ’
x / SRR
4 « ( VA A
. //’ / '__,h‘_jJ t,.v,-..«:r—-—w-"'-““““")
Step 1:Identify overall form -~ L ¢ S
Sum: A+B ——— -~ R *;

Product: F-§ —— "‘“ e h €

N
Quotient: 5 . - ><5>H&’Q“‘“ A
Chain: (inside)®  — S

Step 2: Apply rule.
As part of that rule, you likely will
have to do more derivative. For
those derivatives go to step 1.



Practice: Find the derivatives
Several of these are directly
from HW!

, _(x* 423 <N
YT T i & D

rq:b&fff — NE= (D 2

i

. fo e 7 '--'*"::-'-' ] = ;—*-'-* .,_;ﬁ-_‘
BRI ND S - B0y 2y = 0wy (B08)

-

> | (' +S #)L

ot = (e

— - e

[
Q*S@



2x — 4> | 5
3.y = (5= 4 y=—46x200 11

x3+1 3
- AV

y =5x xS (SN E

e

13 y

l ~ {1x= . / (?k W\ (7) - (2 x—‘n‘)t’i;f_)
=5 (_Z;..i— C = — ) .
xt) /) (X340 LT
. "

R ‘V‘h
i‘.‘ 3 = -Sx 'f'éxﬂ';\:(xf-ﬂ) (S,—ﬁ} +\2x(x5+s)

!

-\< \

% I\

e T T



6. y = (tz + 4‘)5(t3 _ 2)4
L__r’_..,_..i L..ms..ﬁ..:wm“j

i A AT R e S R R DT ST £

e



9.8 Second Derivative

The second derivative is the
derivative of the derivative. We
denote it

) d (dy\ d?y
e or an) =g
Example:
y =x3+ 2x
['-'gxi + T

T (

' %

".‘:.:e—.-“‘-"‘—‘-w

The second derivative represents the
rate at which the rate of the original
quantity is changing.

(rate of change of rate of change)

We will interpret what this means
more later, for now compute it.

c
Ex) . )

j ' q(xﬁ _,_1,55 Ik = ]“?-xq'(><31““)1
s

S

M 5.
S I 30 N e 2 (x )« a‘f’\

e e i g e



Example: Suppose | 2. What is the rate of change of

R(x) = 70x + 0.4x3 marginal revenue when you sell 108
is the revenue (in dollars) if you sell x items?
items.

1. What is the marginal revenue

= 9

(denoted MR or MR) when you sell s

IO&ite? S;Po NP MRy = v = 2 Y ‘-g/ﬂh
e |17 A

?(5 = 2&3 =40+ \'2%1‘ : o
‘\MrL AN ge v pben ¥ L &;%"\

,(\0\ _-__;':}.O + \_'LC\OM)L Gvr~ il \,4%‘ \7"‘“
:_ '??TOO -: ; q (\‘aa:‘) \ e Y\/\w’ i .g J . Cv\r“‘“\i&&“‘— :
Y LG |
e B
- o 74 | J
| ~ _ ucﬂc o ;J
; NC)(‘A( ‘\'N\-x W ] Pf\m N ot )m&() | !
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