plane. Use implicit differentiation to find gﬁ {a function of both = and
y) and to find the equation of the line tangent to the graph at the point

O (1) The equation z* — 2%y + y* = 16 describes some kind of graph in the zy
(x == 2,y == ""'2)

% 2z, ‘R WY Sy
X -(>< ‘)_u\;&Jf Qxﬂﬂ« qU\_&g{ O
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dy Ty
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(2) Related Rates Problem. Walking across ice, you slip and do the splits.
Suppose each of your legs is 2.9 feet tail. Let H represent the height of
your crotch above the ground and let & represent the angle of separation
between your legs. As # increases from 0° (legs together) up to 180° {full
split) and H decreases from 2.9 feet to O feet, find an equation relating
%ﬁl to %%. Assume that your legs remain straight and are extended equal
distances on cither side of you as you fall.
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(3) Consider the polynomial f(z) =% —2® —z + 1.

@ (a) Find f'{x) and list all the critical points of f.

e 30 2% -
. Co23\HsiL _
= O «’I“[I A= ,_/—g/—'c :{'Si

\
(.»L}}"\“'Cf&‘m\’“ Xg\ ) we S

@ {b) Use the “frst derivative test” to decide on which intervals f is in-
g creasing and on which intervals f is decreasing. State your answer in
interval notation.
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2 5 (c) State the coordinates of each local maximum and each local minimum
X&QO‘&JQ of f.
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@ (d) Find f"(x} and all of its zeros.
1.
£ kh(\ Tl -7

(e} Use the “second derivative test” to decide on which intervals f is con-
AN, cave up and on which intervals f is concave down.
W D . i -
£y ubvx X7 CAWE

o T XS, b Gne daen

01’%

st

1
¥

- y
Fr {s Con.(_mdﬁ ﬂewm B ("" 90; '5 ) )

N ‘ *
“QT M (OALe v«? (, %, ) o
@ (f) State the coordinates of each inflection point of f.
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@(b) On which intervals is f increasing? On which intervals is f decreasing?

fro- iz o Xl
(\(",_6\ )‘L - (x* - 1%
20 M ey C‘l‘r—O) whith never I/Wf’/"fﬁbiﬂ
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@ (@) Does f have any absolute extrema? (Yes or no). N o

(c) Does f have any local extrema? (Yes or no). MQ



6
"\ (5} True or False?
?? ] If f(xg) = 0, then f{z) must have either a local max or a local min at xo.

Fie, owidin L0)=x* with x, = O

@ (8} Does the graph y == 2% have an inflection point at z = 07

ot gl gx fro AT
\j “1<o § X<O
7O »,t X7 O

@ (7) Does the graph y = z* have an inflection point at x = 07

. 7 L o X . N
Now vt = 12x" = 704"- X< o “ay \ Gﬁ‘;‘%w
70 o X7 0 N

The @ity il g X0 M

, (8) True or False? If a function is differentiable on a closed interval then it
must have an absolute maximum on that interval.

Yeh - Atumﬂm,ie S Eaoud

“5 (9) True or False? The absolute maximum of & differentiable function on a
closed interval must occur at a critical point.

Fle | Jeb fye x| el o,



(D)

¥

10} Optimization problem. In a cylinder let d represent the length of the diag-
onal line from the top center to the bottom perimeter, as pictured. Of all
the combinations of radius and height that yield d = 10, which yields the

greatest volume?

/OD = (ilt \/‘\?‘ “\"\rq—

Ve Titih

;:,J}Iﬂ ﬁﬁm "‘7' M& Awb’)f"lmk

cte 1007 W

Ve 1 (1007 17) h
T (rooh - \,\%\J

oo e
= T [10-23) - %vt :’%

€0 i k7 e

Az

5o 'V(M a\«mu& Z;«» ),\419»' and  deineaien me b7
o | 34% " j,pwﬁ “Wm% WMZ"L«:A an absolile e

hecuse Fane @ Mo othen cied ponds,



S\

8
@ (11} Let f{z) = 2cos(3z) + 3sin(2z). Findithe lnearization (i.e. best linear
approximation} of f(z) at the point z =% £. Then use it to approximate

3
the numerical value of 2cos (1.017) + 3@63(2 %2n) | which is f {L4).

8 L(73) - g""f'(x) z = bsin(3x) T fles (2¢)
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