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Section 2.3

2 X
o If f(x) = k, where k is a constant, then f'(x) = 0. X vS. Z
o If f(z) = 2™ then f'(z) = na""1. & Poweér RO\ Power” EXp .
o If f(z) =b" then f'(z) =Inb-b* &— Exp- RY e ( \ d ( 1.>
o If f(z) = ¢” then f'(x) = ¢® 5pecial Case of dx ¢ dx Z "
If I I ! S = } ZX =Inl L
—_ - W
o If f(z)= log), = then f'(x) = g win b = 2y
(¥) ’ 1 ) -
IS \0ge e If f(#) = Inz then f'(x) = = spccfal Case of
e If h(z) = k- f(z) where k is a constant, then h'(z) =k - f'(z)
o If h(z) = f(z) £ g(x) then h'(z) = f'(z) £ g'(x)
e Marginal Business Functions:

—

/ If C(xz) is the total cost of producing z items, then C'’(z) is the Marginal Cost Function.
Tk’ WC’ — If R(z) is the total revenue from selling z items, then R '(z) is the Marginal Revenue
d O/.‘ \,a/h Function.

— If P(x) is the total profit from making and selling z items, then P ’(z) is the Marginal Profit
Function.
e The Marginal Business Functions can be used to approximate the profit, revenue, or cost of the |

next (i. etcm V5|/|ﬂ Tne dcmva,h ve ,

— The approximate cost from making the lL”h item is C''(n —1).
— The approximate revenue from selling the n'* item is R'(n — 1).
— The approximate profit from making and selling the n'* item is P ’(n — 1).
e The Business Functions can be used to find the exact profit, revenue, or cost of § sing?iitcm
—
— The exact cost of making the n'* item is C(n) — C(n —1) \]Sf’ﬂ ”3‘/Ia‘
; g s C(n) —C : ConiHi on'
— The exact revenue of selling the n'* item is R(n) — R(n — 1).
— The exact profit of making and selling the n' item is P(n) — P(n — 1).
e The nDeriv( command can be used on your calculator to approximate the value of f ’(a). It can be
found by hitting MATH and then 8. The format for the command is nDeriv(Y;, X, a) (assuming

the function is typed into Y).

Note: The command may instead appear symbolically on your homescreen. If this is the case, you

would need to enter the same inputs (Y3, X, a) into the appropriate boxes in the symbolic notation.
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1. Evaluate the following: % (éi:) +l2_.l;' —~Aef +51n (z) +‘_t_.—\__l)

= 3-1{"'4’2‘1%'-"'1-6**5'—;- +0-0

= l&gl-%e"g\

dy
2. Find —1—— if y = I\/— 422 4+ 2 — 41n(z)

axr

xlc‘

10g~(:)
= HY - din ) - 5x % 109 LX)

- 2-1 -8-1 A
ZH-LL)C" —ye2¥ " 22t -H"'S-(-Sx )+—M—1 X

-4 L.
2% 2 gy +lnz- 2" FHOX +|m )&}

Y5
PP rout s vs s Hr@=(x>)
3. Find h'(z) if h(z) = (32% + 2°) (\/_ - 4) = 31\1 * -3¢ Y 1')‘ K=MK _ .3

——
'3)( e T
Z¥s

= BRI
-1 - Z- 51
W) =3 23 ez e BT~ uox
—_ . 2Ys M
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5. Dot,(rrlu‘imz the value(s) of & for which the line tangent to the graph of f(z) —\_1-_‘",2 L7i: {l;r)-lis parallel
to the line y 71 ":! 5

r-=mide

+ne slopes to be e val.
(D For tne 1in€s 1o ve Powa/HeJ, we neeol pe q
() The slope of The given line 15 10

s given by P19
@ The. slope of v \ine W"' to £1X) 15 giv
£D= L{-2¥’1'I+O

= 8x*7l V1o
s, we need F1¥)=I
@ 8“"’ =10

=11
K= 2 Y

6. The total profit function for a particular storage box is given by P(z) =

0.001222 + 10.452 — 500. (i1 dolied
when x storage boxes gre sold.
(a) Find the exact profit realized from the sale of the 100th storage box.

R sinqle item
p(100)- P(2?) K
= $33-9522.188%

x l$|o.’bl&

(b) Use the marginal profit function to estimate the profit realized from the sale of the 100th
storage box.

MY = Pi(x)=-0001T 2% " 104579

= —0,007,‘4 )(1-|0.‘45

Q -
; ingle 1Tem
Sig

: 4SS
pmm—c ~ plioo-N* P'(29)= -0.0024(17) 10
com Th ~

~ [8)0.2| '
oo™ bo¥ |
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7. The price-demand function for a particular bag of coffee is given by p =
are sold at a unit price of $p.

%JT t 10, where z bags

_ . nit /fCC’
(a) Find the revenue function. Revenvé - @Vaﬂ ti +\I\ (v P

R(x)= xp
21x) =\/~(“5>< +10)

RIx) = xZ+ 10%
L_,_J —

(b) Find the exact revenue of selling 30 bags of coffee. e ore
Nnot a sirgle item, W

R(20) = 'L(so)ﬂ—no(ao\
= lSI?OI

bﬁs-

(¢) Use marginal analysis to approximate the revenue of selling the 30th bag.

MM(')V'U‘- R'[x)= Z.1%+10 AN single itew
ve ~ |
ver = -4 4410

Revenvl

o R0 = RN (1) 10 & iﬁzz"l
m)cm( Zx*tox, X, %‘43 E(\)P@

X \ﬁ 2.2
h(ﬂ=F-S h'l)(): F-$'+5.F/

oo BT=TE
h()()’% hix)= Be

S F=@x*-5X% > s
T (250 | % s) )\ F{x-9) S
£1(O)= (1 -60(“01\ ~5 5>+(W é +83 Hx )) O

Section 2.4

o If h(z) = f(x) - g(x) then h'(z) = f(z)-g'(z) + g(z) - f'(x)

[(z) iy _ 9@) - f(z) — f(z)- g (2)
e If h(z) = e then h'(z) = @)?

9. Find the derivative of each of the follo\;' ng functions:
cr
- V3 + 8)
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m T=Gx 2% B(8x -5
(b) 9(2) = s _ '
—3- T" B X5bx

l—r

oyl 1S
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(&) % 3 nz-2%) - (2% z*‘\(%x)
3 o (gx7-9)*
%
t-'l
f {2t 'rinlt) ) Sk¢

) o, (1 L—a
N— " _
> F’-
/

=
-2 4
m'(€)= (2¢*- Jc"Hnte))(e o1 )+ ’°+wa331e>\ (de+ 2+

L L
i md €
B a—
T T nnt gnd
ATl S
SN T+ 12— —
G 4* — bz In (x) T;\f__,z'f\__&-\_q_, B :\_"I_T' 5%'“‘-’(‘)'
\-/‘é\./ T'.'Zx{"’ %"—In\.‘y“‘_(on—l{""n(X\‘s)
- B! F 5 S F

T l - ¥ 5X"L

)= (4“~5fﬂ’ntx\\(w+ﬂ-(x‘ﬂx H\(:w (9% %

- (4* -Gy n [0)
B

10. Find the equation of the line tangent to the graph of f(z) MLL S \|=m%1"0
F S
\J
I

() Slope of < tongent line oF K= = @we find €£01) mg.

(8% -coovol. of n

)= “h\z') er) T (C \( ’ N-
‘F(“) ( e (5' S F '(:(D qu)lc Lle hnc
£l l\’- yuyz-e' +e' g @ Now we i e . of Tre

e ) W=y
- lze ‘szpcm t q-ve = lze (¥ e
m\\'\zao” \,’HC=|15$'ZC \';\%)ﬁ'ge
rde
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11. Given the graphs of f(z) and g(x) below, determine the following:
. b-2 -ye 3‘[5)

(a) k'(5) if k() = (#' — 1)) (9() — 22)
S— —
X=5Fl¥) S(K)
FO)= 1= £(x) E(9)= 5"~ £(9)= b25 - (-3)=128
Fix) = - Fx) |F)=1(57F 19) = 500 = (-)=5k
5() =g - 2%, 5(5)=g(9)-28)= b~1o= ~
SI= gIn~Z S’/€)=3’(9)—z_ =y-2=2

£(%)
L) T’W): “2=(-D_.-2 - -\
R 10+ f(=x 53 z 1
(b) A'(1) if h(z) = 75 _fy(( J)) £19) ,
X= | . _ < . F'lX
)= 10+£(x) T(D=10+£01) Slorz=12 KL= P SO Sm) F'(5)
TT\- £10) T)=€1)=0 L' (9)= Foy 19515
T0=

D= 3(!)"‘-3 ()= 3-3.5-05

= (9 (D) + - (s01)
((N= ret>-gin=12- (-$)=12.5

- 78]

BLY= 3x-g(x)
TS S MO R

W= B(Q.T’(x\"\'(ﬂ‘ﬁlﬁ

ol 2 (12-9) :]
|(\\_ P)U\‘T'“\.—T( \\*B'“\ (-0.‘53(0\)' ( . _ I"UOO
- — _
‘ e o) /f

2
12. For what value(s) of z is the line tangent to the graph of f(z) = ﬁ horizontal?
o

' B! A =) wnere l‘S—
CE Rt ) : f1007

Filxy= B

(x?-x+1)*
) - N
z l = whé
S e A S 2 £ =0 5
()(7'- X+ ‘)L L‘Isz" )‘"')z xr

w(-x+2) =0
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57
13. The cost function (in dollars) for a company that makes coffee is given by C(z) = 75% when
2 pounds of coffee are made. Find (and interpret) the marginal cost when 4 polms'ﬁlgt?)‘ﬁ(ee are
made. P o
7' T B 1 37
% s -5/?_ 5/; ) C '-I .
(X) (y2exred( 1 3%~ (10 Yzxr1)
r -
X -_—
C (yf‘l’ X+ Z)z'
- \
5) ¥ N = (320)(4
() (zs() - (o ) () | (e (e
c(4)= . 22*
+4 +
(44 +2 //\;lda i /Powra'f’
ce tmeir
when The Company makes A povds OLCDPP '
o ‘ #2.(4) pov
ot i3 increasig vy | po
-
— N
14. If f(z) = ""E;"), what is f '(e)?
\-)g g!
[ T
®» 7T 4
‘ _ )‘28._\——\(\()(\‘ 5% y\l—l_sﬂqln(ﬁ3
£)= * * =T
(x*)*
® /\r}/‘
D ne et-setinle) | ef-set - e \'ﬂ;
£ (C\' —ev© e'° gro [
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