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3. The graph of the velocity »{t), in ft/sec, of a car traveling on a straight road, for 0 < ¢ < 50,
is shown above. A iable of values for u(t), at 5 second intervals of time ¢, is shown to the right
of the graph.

(a) During what intervals of time is the acceleration of the car positive? Give a reason for
YOUF answer.
(b} Find the average acceleration of the car, in % /secg, over the interval 0 < ¢ < 50.

(c) Find one approximation for the acceleration of the car, in ft/sec?, at t = 40. Show the

computations you used to arrive at your answer.
50
(d) Approximate () dt with a Riemann sum, using the midpeints of five subintervals of

egual length. Using correet units, explain the meaning of this integral.
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3. A test plane flies in a straight line with positive velocity w(¢), in miles per minute at time t minutes, where
v is a differentiable function of f. Selected values of v(z) for 0 < ¢ < 40 are shown in the table above.

{a) Use a midpoint Riemann sum with four subintervals of aqual Iength and values from the table to
approximate J':Ov(t) dt. Show the computations that Jead to your answer. Using correct units, explain the
meaning of J:ﬂv(t) dt in terms of the plane’s flight.

(b) Based on the values in the table, what is the smallest number of instances at which the acceleration of the
plane could equal zero on the open interval 0 < ¢ < 40 7 Justify your answer.

(¢) The function f, defined by f{f) = 6 + cos(%) +3 sin(%) , is used to mode) the velocity of the plane,

in miles per minute, for 0 < t £ 40, According to this mode!, what is the acceleration of the plane at
f = 237 Indicate units of measure,

(d) According to the model f, given in part (c), what is the average velocity of the plane, in miles per minute,
over the time interval 0 < f < 407
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t (hours) 0 1 3 4 7 8 9

L(1) (people) | 120 | 156 | 176 | 126 | 150 | 80 0

2. Coneert tickets went on sale at noon (¢ = 0) and were sold out within 9 hours. The number of people waiting
in line to purchase tickets at time ¢ is modeled by a twice-differentiable function L for 0 £ ¢ £ 9. Values
of L(t) at various times ¢ are shown in the table above.

{a) Use the data in the table to estimate the rate at which the number of people waiting in line was changing
at 5:30 P.M. (t = 5.5). Show the computations that lead to your answer. Indicate units of measure.

(b} Use a trapezoidal sum with three subintervals to estimate the average number of people waiting in line
during the first 4 hours that tickets were on sale.

(c) For 0 <t <9, whatis the fewest number of times at which L’(#) must equal 0 ? Give a reason for your
answer.

(d) The rate at which tickets were sold for 0 < 7 < 9 is modeled by r(1) = 550re™*{? tickets per hour. Based on
the model, how many tickets were sold by 3 P.M. {¢ = 3), to the nearest whole number?
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