7-1 Integral as Net Change Practice
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Two runners, 4 and B, run on a straight racetrack for § <¢ <10 seconds. The graph above, which consists
of two line segments, shows the velocity, in meters per second, of Runner 4. The velocity, in meters per
second, of Runner B is given by the function v defined by v(t)=% 3
-
() Find the velocity of Runner 4 and the velocity of Runner B at time £ =2 seconds. Indicate units of
measuare.
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(b) Find the acceleration of Runner 4 and the acceleration of Runner B at time # =2 seconds. Indicate
units of measure.
‘O w -
(N = ~ .
2 s SN2 N = Ve Vo
0
(Q CTew Ce\ Cu\“\ ::.?\
(c) Find the total distance run by Runner 4 and the total distance run by Runner B over the time interval
0 <t <10 seconds. Indicate units of measure.
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At an infersection in Thomasville, Oregon, cars tumn left at the rate of L{¢} = 607 sin’ (%) cars per honr

over the time interval 0 <¢<18 hours. The graph of y = L{#) is shown above.
{a) To the nearest whole number. find the total number of cars tumning left at the intersection over the
time interval 0 <¢ <18 hours.
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(b) Traffic engineers will consider tum restrictions when Z{#}>150 cars per hour. Find all values of #
for which L(r) > 150 and compute the average value of L over this time interval. Indicate uaits of
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() Traffic engineers will install a signal if there is any two-hour time interval during which the product o
of the total number of cars turning left and the fotal number of oncoming cars traveling straight
through the intersection is greater than 200,000. In every two-hour time interval, 500 oncoming
cars travel straight through the infersection. Does this intersection require a traffic signal? Explain
the reasoning that leads to your coachision.
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1 (hours) 0 | 3 4 7 8 9

£(1) (people) | 120 | (56 | 176 | 126 | 150 80 0

Concert tickets went on sale at noon (¢ = 0) and were sold out withia 9 hours. The number of people
waiting in line to purchase tickets at time ¢ is modeled by a twice-differentiable function L for 057<9.
Values of L{#) at various times f 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 kine was
changing at 5:30 PM._ (¢ =35.3). Show the computations that lead to your answer. Indicate units of
measnye.
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{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.
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() For 0<¢ <9, what is the fewest mumber of times at which Z'(#) must equal 07 Give a reason for
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(d) The rate at which tickets were sold for 0 < £ <9 is modeled by r(#) = 550t '? 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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