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RATE IN/RATE OUT
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[Decimal Answers — Round to Three Decimal Places]
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1. A 20-gallon kiddie pool has 15 gallons of water at 8:00 am (¢ = 0 hours). A hole in the pool
makes the water drain at the rate of f(¢) =13 In(z + 2) gallons per hour.

At 8:00 am, a dad puts a hose into the pool which adds water at the rate
—0.05¢ , <t <
r(t):{e ; 0<£<0.5

allons per hour.
25; t>0.5 8 P

A. Find £(0.25)and £7(0.25). Include the units of measure for each.

0. 542 (ja”owj/lxr 5778 Jq//oylj/LV z

B. How much water drained from the pool between 8:00am and 8:30am?

Sewds = 5253
(0]

C. How much water is in the pool at 8:30am?

0.5 0.5
15 + Jree)ds ferds = 0.2306
0 0

D. Write an equation for the amount of water in the pool at any time ¢ between 8:00am and

8:30am. £
A ()= 1§ "'\/t'"éu)/?(u.)] e

E. In the amount of water in the kiddie pool increasing or decreasing at 8:15am (z = 0.25)? Justify.
-p[olS) ZJo-5S¥2z D r(o.i1s) - 0.9%8%
Occ reasin ble rata oot at t=0.25 13 7&’0.#/ Fhan Cale un
F. In the amount of water in the kiddie pool increasing or decreasing at 9:15am (¢ = 1.25)? Justify.

Plr2sy = /5323 < ((izs) =25
lncftas‘mé‘ é[c (ke +he ik 1n at t-1.25 s ;/lm‘”-f"av rvfs

out
G. How much water was added to the pool between 8:00am and 9:00am?

0.5 /
Lo dp & fos = owaw v12s or 12.99%
(o] o5

H. How much water is in the pool 'at 9:00am?'

10235, — SFwds+ § 25ds
0,8

0.¢

.23 —osbk + 2.5 ©7 /6170

I. Set up, but do not solve, an equation used to find the answer to the following question:
If the water hose is not removed from the pool, then when will it begin to overflow?

4 +
|G .170 '*'j‘zsolw ‘j-hu.)d,* = 20
! )



A. What is the average rate of change in the amount of oil in the tank for 0 <¢ <8 hours?

Include units of measure. $

j}}u)- LH’)]A} Y 30292 7
0 b

8-0 3

B. What is the absolute maximum and absolute minimum amount of oil in the tank on the time
interval 0<¢ <8 hours? Show the analysis that leads to your conclusion.

E(t) —Ll+) =0 ot t= 3617 , ¢ =634

A'[") = 700 3,607
p,[g.(,rg: 200 + Jewy -1 d8 = 205.52]

©. 344

Pr[é.%#‘{) = 200 +§ [Ete) L] dt = 203.64C

" ( 8) = Zoo +§[m)—ua}b = 20%.83

pbs miro = 2e0
s MA¥ = 205.52]




3. A tank initially holds 400 cubic feet of water.

Water enters a tank at the rate g(¢) cubic feet per hour for 0 <# <30 hours.

Select values of g(¢) are shown in the table below.

¢

0

5

10

15

20

25

30

g(?)

21

15

16

14

25

35

12

Water drains from the tank at the rate A(¢) cubic feet per hour for 0 <# <30 hours.
The graph of y = A(¢) is made up of line segments and is shown in the graph below.

R U
204 (30,20)

(0,15) (5,15)
15

104

(10,10) (p5,10)
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A. Approximate the total amount of water that enters the tank between 0 and 30 hours using a

trapezoidal sum with six equal intervals. Simplify.
Lo

Fab{)&_f I —%/2) v 205) + 200) + 2(1) +z[zs)+z[35)+/7,)

0
- (07.5 f43

B. How much water left the tank over the first 30 hours?
3o
IS +10 [0 +20
Skmh - I5(5) + ——(5) +isle) + = (5)
o

C. Using the estimate in part A, find the amount of water in the tank at time ¢# = 30 hours.

=0 + f07.5 - 3615



D. Is water volume increasing or decreasing at time # = 10 hours? Justify.

g(m):te > h(w)= /0

[ncreasd HL fﬁ/lc/m at t=r0 s 7,ra,,-/tr
/? Yoar r

o

E. Estimate the value of g’ (27) and find the value of 4’ (27) . Include units of measure for each.

9/[2.7) ~ 9 (%) "ﬁ(’-s): /2 -35S F+3//,,l

30-259 S

L\,[U): 2 J3+5/;,r?-

1%
F. Using the correct units, find and interpret the value of % J. h(t)dt in the context of the problem.
0

AVtrqse rike of waker 'Plaw"j ok of Ha f’/oQ ("r"}Ar)
over +he sk 30 hes.

362.5 3
20 P+ hf

1%
G. Using the correct units, find and interpret the value of 30 I g’ (t)dt in the context of the problem.
0

Awraae raa of cha in e rate of water lann it
the P‘P’- (104'3/hr?') pver e bt 2 hrs .

-2
20 r



