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3. Let f(x) = >

the vertical line x = k, where k > 0. The region R is shown in the figure above.

(a) Write, but do not evaluate, an expression involving an integral that gives the perimeter of R in terms of k.
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(b) The region R is rotated about the x-axis to form a solid. Find the volume, V, of the solid in terms of %.
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(c) The volume V, found in part (b), changes as k changes. If
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Do not write beyond this border.

(33 _3)

Graph of f
4. The continuous function f is defined on the interval —4 < x < 3. The graph of f consists of two quarter circles

X
and one line segment, as shown in the figure above. Let g(x) = 2x + J.o F(z) ar.

(a) Find g(-3). Find g’(x) and evaluate g'(-3).
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(b) Determine the ;x-coordmate of the point at which g has an absolute maximum on the interval —4 < x < 3,
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(c) Find all values of x on the interval —4 < x < 3 for which the graph of ¢ has a point of inflection. Give a

reason for your answer. a L dﬁ—‘.—!@ W
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(d) Find the average rate of change of f on the interval —4 < x < 3. There is no point ¢, -4 < ¢ < 3, for

which f7(c) is equal to that average rate of change. Explain why this statement does not contradict the )
Mean Value Theorem.
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—5. At the beginning of 2010, a landfill contained 1400 tons of solid waste. The increasing function W models —
the total amount of solid waste stored at the landfill. Planners estimate that W will satisfy the differential
equation a;l—‘:/ = 2—15(W —300) for the next 20 years. W is measured in tons, and ¢ is measured in years from

the start of 2010.
(a) Use the line tangent to the graph of W atto approximate the amount of solid waste that the landfiil
contains at the end of the first 3 months of 2010 (time 7 = %).
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(b) Find

Do not write beyond this border.

an overestimate of the amount of solid waste that the landfill contains at time ¢ = %
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(¢) Find the particular solution W = W(z) to the differential equatio

condition /(0) = 1400) & wwiHind comilkion
dw

'__.\,—...

at * 2%
W = -z—-{(_w—?>003 dt

(w=-300)

. =L 4t
T
wswr3® J'(C'M* ‘LS%+C
o ,.
M,Jﬁ" MIWQ = i’;{;‘*(
4
e
ﬂ,.,‘ \M*BOO‘ ® st

| 1M00- 300\ = }f}(")*'c

aw 1 .
n 7 = E(W = 300) with initial

et - epaoshe
|p4*aﬂuﬂw
gt - 2

lpt — diat

ul_‘_c

"J2pI0q SIY1 puokaq A 10U O]

A 1100 = C
= A £+
,0,.,.((»—300[ 25 L llo0
. ttnlloo
[W'3ool = e
é‘;—t—f hlioo
wW-300 ¢ te
, %_st+,u.,uoo L
Ww-300 = € CL'&—P‘*‘ bfc W*'?,oo ““P“
axt+nlloe ks whan W2 140 )
W= e + 300 G\erm
- wes e + 200 ,
+
W= [lcoe  +360
0O ON TO THE NEXT PAGE.
A3 ‘

© 2011 The College Board.
VlSlT. the College Board on the Web: www.collegeboard.org.



Do not write beyond this border,
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Graph of y = 'f(s)(x){
6. Let f(x) = sin(xz) + cos x. The graph of y = lf(s)(x)‘ is shown above.
(a) Write the first four nonzero terms of the Taylor series for sin x about x = 0, and write the first four

nonzero terms of the Taylor series for sin (xz) about x = 0.

S S 1 - Semed
S(MX’“ X'x_-(-x 'L-p.. \f*"’k ™
3t s 7!
2,3 il 247 ) Yo
. b -1
sw ()= x-‘»(';)‘. i U‘S'). - Qtﬁl"*"_“ %t

(b) Write the first four nonzero terms of the Taylor series for cos x about x = 0. Use this series and the series

for sin (xz), found in part (a), to write the first four nonzero terms of the Taylor series for f about x = 0.
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