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1. A tank has a beight of 10 feet. The area of the horizontal cross section of the tank at height / feet is given by
the function A, where A(h) is measured in square feet. The function 4 is continuous and decreases as &
increases, Selected vatues for A(h) are given in the table above.

(a) Usea left Riemann sum with the thres subintervals indicated by the data in the table to approximate the
volume of the tank. Indicate units of measure.

reasoning.

(b) Does the approximation in part (a) overestimate or underestimate the volume of the tank? Explain your
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{¢) The area, in square feet, of the horizontal cross section at height 4 feet is modeled by the function f given

by f(h) = —-5—9-§— Based on this model, find the volume of the tank. Indicate nnits of measure.
+ & -
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(d) Water is pumped into the tank. When the height of the water is. § feet, the height is increasing at the rate
of 0.26 foot per minute. Using the model from part {¢), find the rate at which the volume of water is
_changing withjrespect to time-when the height of the water is 5 feet. Indicate unitsof measure. e
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2. The figure sbove shows the polar curves r = f(6) = 1 + sin 6 cos(26) and r = g(6) = 2cos 6 for
i o . .
08« —E.LatR be the region in the first gradrant bornded by the curve 7 = £(8) and the x-zxis. Let § be

the region in the first quadrant bounded by the curye 7 = £ (6), the curve r = g(6), and the x-xis.

(2) Find the arza-of R.

. ; L e :
> (0) Thersy 6=k where O < k< X divides § into two regions of equal-area., Writs, but do not so}ve, &

equation involving one or more integrals whose solution gives the valie of k. .,

.
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{¢) Foreach®, 08¢ > let w(8) be the distance between the points wﬂxpola:coo:edmazes (£(8), 6) end
(£(8), 8). Write an expression for w{9). Find wy, the average velne of w(8) over the interval 0 < 8 < -g-

H .

LY

(@) Using fhie information from part (c), find the value of 8 for whick w(6) = wj. Is the fimction w(8)
_ inuraasing‘ordagusing'anharwfmgofe ? Giveargason_foryonragswy.
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Graph of f’

3. Thefuncnonfxsdxfferenuableontheclosedmwtvalf--G,S] and satisfies f{—2) = 7. The graph of f’, the
dcnvanveofﬁconsxstsofasexmcxrcleandthreehnesegmenbs,asshownmtbeﬁgmabove

(a) Find the values of f(—6) and £(5).

(b) On what intervals is f increasing? Justify your answer.
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{c) Find the absolute minimum value of f on the closed interval [—6, 5]. Justify your answer.
{
t
{
) =i
}
: S
‘ |
(d) For each of f”(—5) and f”(3), find the value or explain why it does not exist. |
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" 4. Attime r =0, a boiled potato is taken from a pot on a stove and Ieft;t'o cool in a kitchen, The internal

g

" B . o
is greater than 27°C for al} times ¢ > 0, ‘The internal temperature of the potato at time ¢ minutes can be

modeled bythe function H that satisfies the differential cqlmuon él-{ = —%(H —27), where H(?) is |

measured in dcgrecs Celsms and H(O) 91 | t

(&) Write an equation for the Ene tangent to the graph of H at t=0, Use this equation to approximate he
internal tcmperatlu‘eofthepota:o attime ¢z = 3.

K4

0

2 ' .
(b) Use %I—Ii to demrmme whether your answer in part (a) is an mde:esumate or an overestimate of the

internal temperature of the potato at time # = 3,

temperature of the pota'ib is 91 degrees Celsius (°C) at-t.im'e‘,t = 0, and the internal t&mperatnrfavdf the potato - |
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{¢) Fort < 10, an alte.x.-nate model for the internal temperature of the po.t'ato at time ¢ mmmes is the function
. G a2/ . Y g
G that satisfies the differential equation %t- =—(G- 2,7)2/ 3, where G(¢) is mensured in degrees Celsius
and G(D) = 9L ‘Find an expression for G(¢). Based on this imodel, what is the internal temperature of the

potato at time ¢ = 3 7
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5. Let f be the function defined by f(x) =

W —Tx+5

{a) Find the slope of the line tangent to the graph of fat x = 3.

(b) Find the x-coordinate of each eritical point of £ in the interval 1 < x < 2.5. Classify each eritical point as -
the location of a relative minimum, a relative maximum, or neither, Justify your answers. .
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(c) Using the identity that : = S ! eval;xafc I ® J{x) dx or show that the integral
2 -Tx+5 -5 x-1 5
diverges. g l
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{d) Determine whether the series }: T, converges-or diverges, State the conditions of the test I
. [~
used for determining convergence or divergence. . € . f;
>
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6. A function f has derivatives of all orders for — 1<x<1 'I’hcdmvanvesoffsausfyﬁmcondidonsabove.
The Maclaurin series for f converges to f{(x) for|x| < 1.

} TR 2 . 4
(a) Showmattheﬁrstfomnonzmtems oft_lmMaclguﬂn'seda forf are x — -'%- +§ - %,andwnm’ :the
general term of the Maclaurin series for f,

-t

(b) Determine whether the Maclaufin series described in part (2) converges absolutcly, converges
conditionally, or diverges at x = 1, Explain your rcasonmg
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X 3
(¢} Wie the first four nonzero terms and the general term of the Maclaurin series for glx) = jo Sy ar.

i

' L 1 i
(d) Let P,,(%] represent the nth-degree Taylor polynomtial for g about x = 0 evaluated at x = > where g ¥s

the function defined in part {c). Use the alternating series error bound to show that

)
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