Math 121 Lechve BT

?1
- Todmj We Gfe m&-u Sr s are {slhing alewt
how 4o o&e/nuodlm u:tﬁ% shortevts.
i w still Imporiand 1o e alde fe (nter
wfo doinj ! Pr@l’
Fist The vules fov d‘\-ﬂwu\'iidnj O~ POB”"M
4. Ta,iu'nj the derivative of a. Constand Multiple
_ o df : the constond
= C &£ - €N cons
dx ('C"HK)] dx 35 Jost pops vt ford”

Fx =i3X
lire w .5]0{&2 ot 3

d _;L =30()=
P=Le0=28dp=30)=3

2. Dexivative of Soms oR Differcnes
f(—(—FCKH 3@)} Q[-FCk) 3 30<) = &) +3(K)
3. The Power Role-

d—d;(x") L

Now leks ue ther ruley and do o bunch ot examples \



Ex. Find the derivadive :‘OJ,' f(x) = 3x*4 x> Y2

dfee, 1. dimphi4y ) ahd mahe thin
15 U0) P it ot o b |4 7

3
f(x)= 3x*+ X ay 5}m|0(e ad> Yy

cyf\')
2. Taks e donvadive uair_tj “ne ryles
df _ dfzy2 d (3 som and
o T 1 i (3x) + £ () At ieperial fole

= d 2z g
3 £ (K ) £ 0_&(\&3) constand mulige

| rok
- 3(2)()-!— (3x2) Power role
3. SimPlity A _ o 4 3¢
X

Whot 5 [ ashed b find e equtim ot
+he  fondent line  od —FQ(C!)=‘1 1

1. Equadion of o I ne ﬂzmx-l—b

2. Find tha &\Drlg. . el we e tha
MUM"\N oX (‘)"")

af | 2 df
A = bX + 3x X ((l‘-i) JG(_:

m=9

3. Y= I9x 4+ b  now we know e line
"H’\YU\JOGY\ H({iﬁi) b&: plogy i and
H=94b s b=-5

4. The e {vfmhnaud line : Y=9x -5,



: 2 173
Ex. Find 4 deriuative ot  H(x)= 29¥x + .5'5 + X

1. Simplity and Wi a9 powen of x
() = 2x* 4 X'+ x?
2. Tohe the duriuptive Lsing ‘e rivle

: d (- d (2 som amd
F el (e R be) i and

=2 et (o G e

= 2- (‘ '/;. )+ (-1x7?) + (zx) Power role
3. SimPh‘{-g

P INN AN LI T
X

ol L b
< x "
4 Y
Find 1he equchon ot oo M%Aﬁwg‘?ﬂx 1) = e
m:»

‘s for eany ‘
1B of o line yemxsl ar s
2. Find Yha slofe- = m
me= Q\_‘_[‘ = b 32t b=
dx l T O)L
X=
3. =2x+b we fnow H—wwaﬂm@ ()

50 ?wﬂ in ond solve
H=20) +b H=2+b b=2

4. The  egn b e fanﬁmi: ﬂ=2x+z



Example Fx) = (x+3)" = X PH
Find the first and sewond dwrivodive.

1. Find Yhe st dwvivative
(a) Simp\\'ﬂj omd wrie in powwﬁo{—x:

)= x°+ X +94-X = X*+5% +9
) Tade The derivadive us‘nnj ‘e roles
de _ d d 4 som +dt
Ax AX(KL) ¥ 5clx(x) & o\x(q) constard
dexivatire
ot & consfan+t
=2 2 T 5 Power rule

@) S‘MPlfﬁj .d\_l.(‘ = 2% 8
o\X

2. Now Hnd the second dorivatire (0% ¥he same mithed. )
( ‘l dx A dx(s)

ax X Ax*
de _,
dy® |

oome. Quenttms:  Wre 5 ) Inereasing 7 = Sl-fiz‘:')@?mm
; atfire
cleon:asmg 7 D 610@{%&’)"‘130

Concave op 2 Concove down 7

~(“>0 ‘Fu<0
o!__'f =0 =2X+5
dx X=-5
2

56  pr X2 =9 AHitx) [s 'fm,maoing

N

X < -,2?_ ) s decrasing
A]wa@s concaye Jp . :



Math 121

Exercises on Power and Combining Rules

Find formulas for the derivatives Q.f the functions in problems 1-4.
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5. Patterns of derivatives: In each of the following cases, take the first derivative, the
second derivative, the third derivative (i.e., the derivative of the second derivative,
and the fourth derivative.
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7. Bonus problem! If f(z) = z? + 1323 — 5522 + 8z — 129, find the fourth and fifth
derivatives of f(z) without actually taking any denva.tlves (Wow! Can this really
be done?)
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