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L. The rate at which rainwater flows into a drainpips is modeled by the function R, where R(f) =20 SiniTS
A KN

cubic feet per hour, £ is measiired 11 hitrs, and 0 € 1 £ 8. The plpe is partially blocked, allowing water to drain
out the other end of the pipe at 2 rate modeled by D(r) = —0.04¢° + 047 + 0.96¢ cubic feet per hour, for

0 < ¢ £ 8. There are 30 cubic feet of water in the pipe at fime ¢ = 0.

{a) How many cubic feet of rainwater flow info the pipe during the $-hour time interval 0 < 7 < § 7

[, e e——

(b} Is the amount of water in the pipe increasing or decreasing at time r = 3 hours? Give  reason for your
answer: : '
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Rpaaqg
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aeyend is border,

Do not w.

»

{d) The pipe can hold f“"iisc fect of wter before overfio wing. For ¢ > E’ ”a*‘m“ continues o flow info znd out
of the pipe at zhe: given fates un il i:bc‘gng béilua to gverfiow. ¥ 1ot solve, an eqaation involving
OB B ore infeorals et gives thé tirie w when the s ‘pipe it b 354 rz ¢ O fﬁrﬁe W,

¥ i\
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GO ON TO THE HEXT.PAGE.
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2. Attime 'z > 0, a particle mﬁa’m&r alonga curve in the m-gi&nahas yoszﬁm {=(z), { i3 ﬁh velocity ?\,ctar
x{z} {w:m{ ) 05 } Atr=1, ﬁi& pmele Is at *{hes §ﬁmt {:: 5}
E @) Fmd the x-cacrdmaae of the paosm 1 of the pasticle at tr.me r=2. » -
§ - : H .
-1 : - . .
Bl e e L oy
-1 i
B ) Ffsr O <<l thereisa ?:}mrﬁnﬁze curve at Whlch the Eme fangeat t@ tﬁe LHIV& has -
B _ Atwhat time is the’ thaczatﬁzaigsmi? AR
- . . T
-5 ‘
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Do notw,

Find the fotal 'dis

e £ = { 0 fms £ =1,
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Do not wiite heyond this bhordds:
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3. Jobarma jogs slong a straight path. For 0 € #<

40, Johanna's velocity is given by a dfferentiahls function v,

Selected values of ¥(2), where ¢ is meastred fn minntes and ¥(r) is measured in mters per minute, sre givenin

ihe table shove,

%

{2) Use the data iu the table 5 estimate the valoe of 7(16).

s — —

(b} Using correct units, explain the meaning of the definite. integral jg [W(£)] d2 in the context of the probler.

! . . . C#48, . ' . . N .‘ v ‘
Approximate the valueof je !}(Z)I dr using a right Riemiann sum with the four suhintervals indicated in the
fable,

%

]
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(d) Based on the modsl

P

£ from part (c], #nd Bob's average velosity during the fnterval D < 7 < 10.
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Lo not-write beyoud this border;

4, Consider ths différentia? equation di = 22X o

(a) On the axes provided, sketch 4 slope field for the given differential equation at the six poinis indicated,
- ¥ :

3

E I—i 2 @
¥, ' . *
ES e W
\ 3 : ,
: -1+ . "
. )
(b) Find g_x,, of xand ¥ Determing the concavity of 4 so
equation in Quadrant IL. Givé a reason for your answer.
|,
I

-
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OR ALLOWED -

_‘ Do not write beyond this border.

5. Consider the functicn f(x) = -—;,—-I—b:, where k is 2 nonzero constant. The derivative of 7 is given by
i€ J A 2 I § B

_k—2x
(-]

{a) Let £ =3, s.,c‘i'w‘ézzii flx) = -—Ei—- Write an a'qﬁa‘_ﬁ_{#n for the hne tangent tothe graphof f at fhé point

whose x-coordinate s 4. I R

& .o -

| # 4z
meither at x = 2. Justify your answer. -

(b} Let & = 4, 50 that f{x} = . Determing whether f has a relative minimum, a relafiye maximum, of

' [Gn=uthorized capying o reme o], Continue problem 5 on page 19.
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" 6. The Maclam series for a fonction f 1s given by z i - = XX FI —ee ;: 37 +-- and

converges to Fi€3) fcsr |z < R, whers R isthe zadms of convergence 6f the Maclanrin seres.

(8) Use iﬁwmﬁﬁf&m fmd R . .
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g
= : it
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= fe fhie first four nonzezo ferms of the Maclaticin series fior &%, Use the Maclanrin sefes for & fo wits
= - ] S T \ . - g
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2 the third-degree Taylor polynomial for g{x) = ¢"f{x) about x = 4. {
= 3
I~ £
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