Period 3, May 9, 2025

Linear appox

A GRAPHING CALCULATOR IS REQUIRED FOR THIS QUESTION.
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During the time interval 0 < ¢ < 4.5 hours, water flows into tank A at a rate of

a(t) = (2t — 5) + 5e**" ! liters per hour. During the same time interval, water flows into tank Bat a
}teof b (t) liters per hour. Both tanks are empty at time ¢ = 0. The graphs of ¥y = a(t)and y = b(t),

shown in the figure above, intersect att = kand t = 2.416.

(a) How much water will be in tank Aattimet = 4.5?
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(b) During the time interval 0 < ¢ < k hours, water flows into tank B at a constant rate of 20.5 liters per
%

hour. What is the difference between the amount of water in tank A and the amount of water in tank B at
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(c) The area of the region bounded by the graphs of y = a(t) and y = b(t) fork < t < 2.416 is 14.470.

How much water is in tank Battime t = 2.416 ?
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(d) During the time interval 2.7 << t <

4.5 hours, the rate at which water flows into tank Bis modeled by

w(t) =21 — 3 liters per hour. Is the difference w(t) — a(t) increasing or decreasing at time
(t-8 g -

t = 3.5 ? Show the work that leads to your answer.

41 (2~5) + 52 5n]

—2.6430274906 |

@ t=35

d 30¢
dt [ (1—8)2 ]

—3.78600823045

'] /,
W CT) - (}) - ,))(VeuSij,
+
ﬁeclff“?-'k

—

-y 756005>— (2.6 %30;7):
3756 +2.673=negTuwe

ﬂ/e Weas iy

hy = 3>

@ aXfC
5.2
S¥ ¢l
@/ =
&

[ o9 6=C = b=a

b

C
na=c £ € =6







A 1.8-meter tall man walks away from a 6.0-meter lamp post at the rate of 1.5 m/s. The light at the top of
e

the post casts a shadow in front of the man. How fast is the “head” of his shadow moving along the

ground?
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How fast is the length. Of the shadow changing. Cp f
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Theorem 4.80. Derivative of Inverse Functions. Given an invertible function f(z), the
derivative of its inverse function f '(z) evaluated at z = a is:
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Find the volume of the solid generated by revolving the region bounded by y = VX, the x-axis, and the

line x = 1 about the line x = 2,
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