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y = 2 —62° +9z
¥y = 322 -12z+490

-

To find eritical points set ' = 0:
Y =322-12z49=0

P?-4z44 =0
(z-3)z-1) = 0

r=3 z=1

Using the second derivative test we can determine whether each critical point
is a Jocal max or a local min:

y"=6z-12
V(1) =6-12=-6<0
Therefore, £ = 1 is a local maximum, -
(¥ =18-12=6>0
Therefore, z = 3 is 2 local minimum.

To find the points of inflection:
yP'=6z-12=0
z=2
Since y" > Qfor 2 > 2 and y" < O for z < 2, y bas an infiection point at & = 2.
local maximum point: =1 _ Lo
local minimum point: z = 3
pui:_:tofinﬂection: z=2
b) Slope at the point of inflection = 3(2)% — 12(2) + 9 = -3.
Therefore, the equation of the line must be in the form:
y==~3z+b .
Since y(2) = 2% ~ 6(2)7 + (9)(2) = 2, the line must pass through (2,2).

2 = (-3)2)+b
b = 8

Therefore, the equation of the tangent line at the point of inflection is:
y=-3zr+8.
[Tungent line is graphed on the figure above]




— Let y be the width of the rectangular part of the racetrack and let z be the
radius of the semicircle on each end in the figure below.

Yy
T < k
Theareathntweneedtommdmizeisgivenby :
A=2x-.y.
We know that the perimeter of the entire racetrack is a constant P. So,
P=2y+2x2
Solving for y:
2y= P—2xz
y=P/2—nx

Substituting y into the area function:
A= 2z{P/2 ~ xz) »: Pr~2x2?
To determine critical points, find the roots of the derivative:
A=P—4xz=0

So, -
= T'-

We should verify that this critical point is at a max using the second derivative

test:

A"=—4x <0 forallz
| Therefore, z = £ is a max,
Thus, the dimensions that maximize the reciangle are:

o )
2=

y=P/2-1r(;-‘:l) = P/2— P/t = P/4.

If the perimeter is 7 furlongs, then the dimensions will be

P 7 7 :
%:E—E;furlongs—is—;mﬂes

y = P/4 = 7/4 furlongs = 7/32 miles
Therefore,themaximumareainsqua.remila=r,7;-fi=?g;-sqummiles.

__ The following are true statements:

{b) f bas a local maximum point at £ = 2. '
(8) possibly f has a global maximum at z = —2, we don’t have enough infor-
mation to say for sure.
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