u Applications of Differentiation

4.1  Maximum and Minimum Values 276

Applied Project « The Calculus of Rainbows 285
4.2  The Mean Value Theorem 287
4.3  How Derivatives Affect the Shape of a Graph 293
4.4 Indeterminate Forms and I'Hospital’s Rule 304 4 TDAAA

Writing Project « The Origins of I'Hospital’s Rule 314

4.5  Summary of Curve Sketching 315 B N
4.6  Graphing with Calculus and Calculators 323 — Were, %WH'\% Lm
4.7  Optimization Problems 330

Applied Project « The Shape of a Can 343

Applied Project « Planes and Birds: Minimizing Energy 344
4.8 Newton's Method 345
4.9  Antiderivatives 350

N
Homework 15 (,%M’) s oA TR A0 )
Section 4.2#19,20,21,22

TrTT 1 4~

19-20 Show that the equation has exactly one real root.
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L'Hospital’s Rule Suppose f and g are differentiable and g'(x) # 0 on an open
interval / that contains a (except possibly at a). Suppose that

lim f(x) =0 and lim g(x) =0

X—a X—>a

or that lim f(x) = *o and lim g(x) = *»

X—da X—d

(In other words, we have an indeterminate form of type (5) or o/%.) Then

lim f) = lim f ) -
X—>a q()g) xX—>a g’(x) |

if the limit on the right side exists (or is % or —x®),




. ox—3 . . 3-% - v ;/ &bm
8. ,\l-“,r_]z 7 _9 ‘h'\s P\M,(Y\\vu) Y ?’_“2__9 0
4 '\) Y A ms S N

” v

‘\466\‘\72, AW e_;buuu \ro..me—\—

155 Lo ey TS

L= | X~-3 — ] Cm\‘lww d,\-rhu_ﬁ@

=9 (-H)A¥3) D

Dyon N 1

-
=, AAWY ~ e

A9 T gy xad T 3wy T b

CorH ety o =2 Jo con

plura v 40 find B Lk

Fory
)’ & 1:"6\ \ 1
lim szJuw/\, ’H’t) h""* d._i’,..___. <l — =
x—Jple=sg 'X-")b %/"‘7 22 d_(x —-"f)) XD X (o
7 o

o tleamd wu{)ﬂ; &1/\3»&%3’“& SRR AASWET

Cluck § i dukecsunany Jocm

Inx ( el

19. Iim — b Dmx, = 0 s lnx

o s /[

-
e Jx = oo Ar,

LDV e

Gl %Z e, ndatrmomamt T @wn v

W I-%os{n'lw\,‘s ) |



67. lim (1 +sin30)" = lm ©

v—0" ¥
. LN
i\

oo Wx“”mb

$mw\/\nu-.~

o L (| #otn%2e) 3

="

3 s M Tndnterminow~t ]

vy~ ) . N
1 a3 ) Lwr I (M) — Il =0

bwe 2 =0

7 o % w

-~ %=gr o x

it ‘QJV\.(,‘H\\VL’))'L)_\ mk_;’\&&,\( (+%n3z)
~ot i 2




