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Note: the case where 8 = 0,2n=>V = 0.
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possible solutionis 8 = x AE

Therefore, k = Jg = 2—5‘@
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Let z be the radius of the top circlé of the
body.of water and y its height. The radius of “
the top circle is 20, the height of the cone is
40 ft. By similar right triangles,
h 20 _
40~
=

"3

,y
The volume of the body of water is
V=1irrh
= 57(3v)*(¥)
_ 1
= ﬁﬂ'
Then,
v _1_29y
=Yg
When y = 12, z= 6 and dV/dt =
80 = I(12)? &
dy 80(4)
T(144)

80, so
& 0.71 ft/min

At noon, the car is at the origin, while the !
truck is at (250, 0). At time ¢, the truck is at 1
position (250 — z, 0), while the car is at
(0, y). Let H be the distance between them.
Also, we are given dz/dt = 25, dy/dt = 50,
- z=251and y = 501
=(250 — 22+ ¢
= (250 — 251)% + 50%
H‘H = 3,125¢ — 12,5001 + 62, 500 !

a 24 =2 = 6,250 — 12,500

dH _ 3,125¢ — 6,250

dt ~ /31258 — 12,500t + 62,500
b. dH/dt =0 when 3,125t — 6,250 = 0 or

when t = 2.
e B =3,125(2)% — 12,500(2) + 62,500
= 50,000

H = 1004/5 ~ 224 mi (reject negative)
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Using a sign diagram of %‘é we have that V is a maximum when 0 = ® Jg .

" Note: 20 m is 20/1,000 = 1/50 km. Let zbe

the distance between the race car and

the finish line, then dz/di = —200 km/h.
T = —1- taﬁ 0
% = g5 L sec?d & d0

We are given that -;H = —200.

When ¢ = 0,
sec 0 = 1:

200 = &(1)* &

- 10,000 = %0— This is rad/hr

The angle of the line of sight is changing at
the rate of 2.78 rad/s.

Assume the ice is in the shape of a sphere of

radius r.
it
dt 4‘1rr2
With r—4and-—a—= —5
- 5 = 4ﬂ'(4:)2
T = -_-5- ~ —0.025 in./min

The radms is decreasing at the rate of 0. 025
in./min.

The surface area is giver by

.S' 4xr?

dr
. T" 8xr 3

WIth r=4 8.l’ld -a" 6——,
81r(4)(—————- = —2.5 in.2/min.

The surface area is decreasmg at the rate of
2. 5 in.2 / mm.



