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€ 142.12c 41

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-

f'xy oy — [l
o f(x) = boreen (x+b Haw)

O £

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)
_ . q’-_zt _(——z'tq’ = ,QIW' -P—(%-H«)—'L()C)

HIf j } ku[ ‘). where k is a constant, then f'[x) = ki ' ). (Constant Multiple Rule) .

Yo lf\

5) I () =l vlx), then £x) = w'{x)+v'(x). If f(x) = ufE)=wlx), then £ (x) = u'{x)=n'(x]. (Sum and

Difference Rules) —_ Sl _L 41
— 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 = (.
>
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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..
L
V:Wz/;\"‘ () Usz, poves rule 4o ead, m
v _ 1.3
o oV —3
[ T T N N T
0 //?% > s x > 7)' N
Example:i"%’rg*'rl_— 'J (3 + ) ]
dx .'_\\/} - x '; (4 p
xE 0}
_ d a-% L 4-%
= L (FAT AL
- ®
- ; 2—%,‘\ l N 4-15,-‘
T @3 +5 (4-2)xn
2.2 4F 10y 43
=37 +5(3)x Sinphfroation
q 1
= T+ = x>
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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

() = 13 — 612 i - . -
SO E L derveine of & SIS (e The

V= <'(h = /| Z/

3

a) Thqinslunluncuus velocity flunction v.
=Rt + ;
B —\
oty o Iofl - Joms N 005) = 525 F A 25 s #9224
Dy V() = 3l —

2.
¢) The time(s) when the velocity is 0 ft/s. ll -‘- ﬁ = 22— 24 '('ﬁ T - l

S Pt qu that V) =0 \CVS

SP-pt+a = O
gtz =0 = (-D(E3) =0
\

3 t=lor 2

-(:(,l )=d_—é+lo= &
Example: Let f(x) = x* —6x2 £+ 10. Find

/
Ty =4—12 to
a) The equation of )Lheltl:mgem line atx = 1. (D S(g Pe

— S ) = 4o
(5\1' Vet Tro= Yot %P°M+ Slpe akxz =F'C(:;
Y—& = =F (A=) SRHation TAs
—_— (1 fcn) =-%
(Slape potw dom O =, &)y
Skpe=3 | peint=(|,5) ’
b) Find the values of x where the tangent line is horizontal.
& whete ()= o |
f= 42— = 0 ® 4 —jax=o —
il
G (=Y AL )=0

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

S"-‘H =

- I
) 2
4:995¢ (304 ¢ +264)t o0 2o

T ool 4 28 43t +lo

The odount o £ Saleg
alie~ 4 pouths
Vil be (20,34 M)

Slew |
va hontly NOW 0n
Sales will incrense

L~1 €o. 24 mns/r-onﬂ.,

<) = Vse calalater = |20, T4
sw= 4 = bo. 24

—
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Marginal Cost, Revenue, and Profit - If x is the number of units of a product produced in some time interval, then

1) total cost = C(x) and marginal cost = C'(x)

2) total revenue = R(x] and marginal revenue = R '(x)

—_—

3) total profit = P(x) = R(x) — C(x) and marginal profit =R '(x) — C'(x)

*Marginal cost (or revenue or profit) js the instantaneous rate of change of cost (or revenue or profit) relative to
production at a given production ZMA .

Example: A company that makes grills has a total weekly cost function (in dollars) of
C(x) = 10,000 +90x — 0.05x%, where x is the number of grills produced.

-
- ) Wen You Produce
a) Find C(500) and interpret your answer. oo ﬁh\“ o
CCS««:\ = loooo 4+ {Eococoa- OL%- 2Go 0292 +then, Coot |\
(: 2500 ) 4'}"9°°$

= 4-)-,‘;‘09 j
b Find (Ec nu;gmms/al a production level of ﬂ grills per week. Then, interpret your result.
(ry= 0 % —olt =-0.12 4 %o
CGos)= —o.(-(s0o) 4+ 90 = —So +9= = 4°-$/:,
Whew v already predice B Rl
+hen Pqud«; A poae ﬁrt\l uAll indrense +he o L-, Avount-
ot 4o.&

A

¢) Approximate/estimate the cost of producing 501 grills.
oorilly — Cowt 4> good

(Looo) 4 C(m) = 42,5008+ 4o}
d) Approximatefestimate the cost ol'l.he@ = Mag~-l Oy ’
4ob

e) Find Ihé exact cost éf producing the 501st grill.

C(5el)— (C(goo) = Cakulata =31.95
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Lx— (ewo.)»lﬂ?(\ (eﬂg,\g)
Y= Qab. &= BaL L™

- d
Example: Find ::—: for the following. Do not simplify your answer! J‘ QO:) 1.1 = fl_ Q"’\
L= X dx L
a)y=log,x d1. Rul \ a7 _ \ ( @
L ¢ c 4' - ————
4 dx 9 T >C - £ A Cotglar
,— ')rJ n . 9./‘]0 ——Qn’)‘.
b)y=7.129" “Ly dx
: o(Bde3) 2 7
| b=oa ~— (’7. 121) _ﬁr’l ("1,(2'\) = ab -—>L:
c) \-=Re"—es+n—|nx J'-»’ x
de ?@ +o <+ q =
d)yy=x'—4"—3loggx + 7(5%) d 2 2
ol S ldod — G g —3. L L en.€0 s
=32 - & 23 g DY

e)y=

_ 4— X’L)—ér A d, .
=32 ol &‘1 = 2X _3 @4, 9u2) Q-‘%— - (B )
\V]

= 2 DE o

Note: In some cases it might be necessary to simplify a function using logarithmic properties before taking

the derivative. 3
lu,:? = ﬁy\( — ,Qn)‘-

6
Example: Find f (A)lff())—5+?lnx—3. = Int — ’3,me>'-

=5+ N (Qé—39ax)

Loy =5+ N6—2 Q>

L1 ]
{4y =0 o . = =2
P&

X
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