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1. Wateris pnmpcd into a tank at a rate modeled by W(z) = 2000e™ 2/ liters per hour for 0 <'f < 8, where
is measured in hours ‘Water is removed from the tank at a rate modeled by R(#) liters per hour, where @ is
differentiable. :mon 0 < # < 8. Selected values of R(t) are shown i in the table above. At ime ‘
t = 0, there are 50,000 liters of water in the fank.

® Estimat -Show the work that leads to your answer. Indicate units of measure.
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(b) Use erann sum w1th thsubmtcwals mdlcated by the table to estimate the total amotmt of
water removed from the tank during th 3. Is-this an overestlmate or an underestimate of the total
amount of water removed? Give a reason for your answer. .
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(c) Use yéu: answer f1om part (b) to find an estimate of the total amount of water in the task, to th@ge’st

Tife at the end of(8 hours.
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(@) For 0 < £'< 8, is there a time ¢ when thefrate af which water js pumped izjto the tank{is the same asjthdrate
at wiicn water 18 removed|from the tank? Explain why or why not,
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W) - R ()= 0
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2. At time 1, the position of a particle moving in the xy-plane is given by the parametric functions (x(z), y(1)),

where g 12+ sm'(Brz). The graph of v, consisting of three line segments, is shown in the figure above.

dr
At ¢ = 0, the particle is at position (5, 1).

(a) Find the position of the particle at ¢ = 3.

postiom = < x(3), y(3)>
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(b) Find the slope of the line tangent to the path of the particle at =3

slope of 45
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(¢) Find the speed of the particle at ¢ = 3.
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(d) Find the total distance traveled by the particle from 7 = 0 to ¢ = 2.
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