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You may use a calculator for any problem in this section.
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The velocity of a particle moving along the x-axis is given by v(t) =

e
2t? +1

0<t<12. The position of the particle x(t) is 3 when tis 2.
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a. Dur ng what intervai is the par ticle MoVviiig to the left? EAplaul your r cabuuulg
b. What is the position of the particle when it is farthest to the left?
c. Atwhat time in the interval 5 <t <10is the instantaneous 4
velocity equal to the average velocity? e
d. How far did the particle travel on 0<t <127
A solution is draining through a conical filter into an identical
conical container as shown in the diagram to the right. The
solution drips from the upper filter into the lower container at a H
rate of 7 cm?¥sec (Vcone = %I’Zhj.
a. How fast is the level in the upper filter dropping when the 4
solution level in the upper filter is at 6 cm?
b. If the conical filter is initially full, what is the level of the
solution in the lower level when the solution level in the upper
filter is at 6 cm and how fast is the level in the lower filter
rising?
c. How fast is the surface area of the solution in the lower filter

increasing when the volume in the upper filter equals the
volume in the lower container?

Water is draining out of a tank at a variable rate as given by the chart and graph
below.

12

12

4

t R(#) gal/min R(t)_g_a._l_ 6 i i el et et ] PR

m’n30 | | | | | | | |

r e e e e < N T s |

0 0 | | | | | | | | |

5 5 s E I A N ]

10 20 | Lol [ e sl

20 20 (R e =g e [ [ e e

| | | | | | | | |

30 15 i (e S TR Y B e e

35 0 e I S B P | P

Pl S T

| | | | | | | |

a. Approximate the volume of RS e T e R R R

water that has leaked from * - : S — * X

the tank for 0 <t <35 using a ;1o P time, min

Riemann sum with a right-

hand end point for the five unequal intervals indicated by the data in the chart.
; 1 ¢ 3 : ;

Interpret the meaning of 20 I R(t) dt and find its value with the appropriate

units using the data from part a.

Use the data from the table to find R’(25). Show the computations that lead to
your answer.

If the rate of the leak is modeled by Q(t) =16.78 sin(0.15x —1.25) +14.6, at what

time is the rate of the leak increasing the fastest?



