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tbcgraphoff wnszstmgoftwohncwgmenmlndaqumzrofncnclecentueduthcpom(S 3). Itis
known that the point (3, 3 ~ +/5) is on the graph of f.

s -~
@ lf{j_ﬁf(x)dx:‘?!ﬁndmevalmof | ? () dix. Show the work that leads 1o your answer.
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oA ‘S"wou S'Fw)du- 5“”’3‘* e
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-
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1
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(b) Evaluate j' (2f'(x) +4) dx.

SS(ZG'C*)"'“)J““: z{f G)h + SSQJJL

2 zm)t L uzl \ge FTC
= 2f(s) - £ + 4Cs)-4C)
15 )| \\o»c-.ﬂ”*""/
s 2[o—(3-UE)) € 4 -HEY ok T
- -p+2Us t20-12
- - LT F oS . .
{ﬂmmmpmdmw;’:?l w -14- Continue question 3 on page 15.
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{(£) The function g is given by g{x) = I £(#} dr. Find the absolute maximum valuc of g onthcmtu-val
~2 S x £ 5. Jusufy your answer. Deetds + i o 5 “
gua= SEeyd
-2
')z FOO \pt: q@)= €W
£(e)= O =\
@x:—13¥=—%;"=§ \et> ik B
§‘ fydss BT 3 WM
3("‘): o’“)r" U"‘
gC%y> $ st =~ 2D * 7Y Ve
did Hig o _it1aP = 1-T & olos ma volise
2 e epeoea-? ~f Xp i -0
qC-2)= O
10° — 3f'(x) ey O
(@) Find lim fTE p— s
c_et-3E'W 0380
o= B oy noc
fr) maxer¥ L)) - T
_ 10-30 \ b 2 and
[ - avete- .
= 4
%
R
IRCER
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4. A cylindrical barrel with nct contains collected reinwater, as shown in the figure above. The

b}

water drains out through a valve (not shown) at the bottom of the barrel, The rate of change of the height # of
thtwamrin,ﬂwbmdwithmspcctmtimetismodclcdb %z:—l—%ﬁ where # is measured in feet and
t is measured in seconds. ('I‘hcvolumcVofacylindcrv.ilhradiusrandheighth:}' V=xr@}

(8) Find the rate of change of the volume of water in the barrel with respect 10 ime whea the height of the
water is 4 fect. Indjcalcg'gofmeaanm. AN v

=94 ) = =7,
= el oy
v dh_ -Lo v
d\' c’.k ’E" o ..L\ﬁ \?‘t‘ 3‘ J
- 2 dw, .- S ) 1
I ﬁ._ 1": = - ~ 'Tn’{‘.:q_"L o
3 - AU 2z L X . . MU ;.,).
“_:. - ﬁ’“('3(’(ow> , \gt xs
= -0 Q2.
. % W“,_
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ol ?"’hc‘ut_heh:ighmf:howamris?yfcct,isthera:ccfchangeofthche&ghtofmemtcrwithmpecltoﬁmo
increasing or decreasing? Explain your reasoning. AP dme - Q—mlp_f >0 Y darivakong
roke Sec = (yahe) <O Bl
&.-\' . —L-_‘_k"/” I o . 208 dg ¢ ekl
m"— lo 2 dt 23 T
’ (we"’ P TR
d"k { \ ( "' o-l-\r
= 5 Prdugs 3)(/0 '-{)
2 { 2
e A
20
. . =3
Rote of chops °F""—‘6\'_j of wedk~ L Unc s ‘Mwl
4 T et
Y/ ,__.{\ >0.
ot k=73

(c) Attim(__z}o wconds,thehcightofthcwammscscpmﬁonofvaﬁahlesmﬁndanup:&ﬁon
for h in terms ©  riad

2 In terms of v \)W Ox wjdx, Y w/dy

dw _ - L M

'd_-:b = (O p\’ (pf: M
\,_1-1: duw = '7‘8 at \P‘t; OM:MW"“ :

- =(-L E M
O s e ot
ZKY-,,:-%BHQ —> 2Wr=-5t+2Us ok

1 ’,W‘s L
2(5)* = ~or+c TR (AL h
b Z
295 = ¢ = _w g
<
oe 2
w=(ast +35)
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5. Consider the fanuly of functions f{x) = — : , where & is a constant.
] 2t - 2x+k
- . ——
(a) Find the value of k. for & > 0, such that the slope of the line tangent 10 the graph of f at x = 0 equals 6.
) “ 'z
£00): (K-1etR) -’
el 9
N o ) --l(x‘—l\f—-\-\c) f\‘ 1
€= (2 _ &
. . Lz’.-— 2.) M
- 2tk lyte
J % K
(] - ’(2(0)-1) s \Q«
& (o) S
(o*- 2e) &)
»
6> ,._‘;‘__9-_
+r. 82
| 3 ¢ o’go’”’
:’ +\)'r 5 \P:- , = \v'\‘
| k==V3 =2 kPUT T
|
]' (b) For U find the value of I(:f (x) dx. ’{f
| . S
‘ FOar 2 -y Q"" Ucﬁf
L | A8 N
S e [ - S = e = - S}b _.
| S = (40+2) M x4
‘ ’ 1 | = A&+ B
\
/,
[ Sk e et
| ° oL AN A+Bz0 2A-UR! &
4 S 1 VTU I i Az-B 28 4BE
;' o . B
| ”l_
(el DDl e ‘,/
= L3 o3 - (0 Al ek g e &
= —L‘(*QMW*L’L) = ;‘,‘(-ﬂm’l?‘"b\—"’) = t—(-zp\;}, ) = -_&‘b‘“l
Urauthadzed capying of revee of -18- Continue question 5 on page 19.
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{c) For k= 1, find the value of j f(x) dx ar show that it diverges. O
Gt o
{ oo Sulgs @g) b
\ LR _‘d’qﬁ'}e
':OSQC_‘ AN + S'(\"“)\.M \Q —‘}J‘
2 4
o “,-—\—- (/..—— _-1—" M. .
‘-fi“r (e 2o S oy Jae”}
(-] \&.-
e - )t")l an(’ (- %! 5\ ﬂ\P\
(—-——— - ) %+ ( \*_ ____ *l.o}ij
a.':\ o \Q
~~
DNE, . welepud duaren g0

Unathorieed Copying or revee of

GO ON TO THE NEXT PAGE.

© 2019 The College Board.
Visit the College Board on the web: collegeboard.org.



r
1
|
'l
‘l

6 6 6 '6 6 16 6 {6 6 L6

NO CALCULATOR ALLOWED

f
n | 17%0)
2 3
-3
3 2
4 54

2 a1 0 1 \2 —x
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6. A function f has derivatives of all orders for all real numbers x. A portion of the graph of f is shown above,
along with the line tangent to the graph of fat x = 0. Selccted derivatives of f at x = O are given in the table
above. A
{2) Write the third-degree Taylor polynomial for f about x = 0.
\ « e
Feo)+ (D) * '(’_2(".) o f{o 3

5

-23 20w
TGw=FO* 23+ -2x+ RN 4,,} \@‘-7 - ‘
: A 3 © Mfﬁ

O('l 3"2)‘-4——3—&1—2’—?3-&3

A T - B
*
(b) Wiite the first three nonzero terms of the Maclaurin series for ¢, Wiite the second-degree Taylor ‘lU
polynomial for £*f(x) about x = 0. sS(
b 3
T x J"
e T+ nr Sr | o
s sl A
| " . : 3 \Q g(‘l
* A :— 3 l/,' 3 !’
* YU TN, T 1
¢ fuaxd 2t K37 2ed i ™ 3o RS
N ‘3,3' > X ¢
”3*'3"'*7_\‘—7,&-—7_?—1,-’2;*-}.{"4. A )
* » 1‘0
+.3 2
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Continue question 6 on page 2
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(¢) Let h be the function defined by h(x) = f: F(#) dt. Use the Taylor polynomial found in part (a) to find an

approximation for A{1).

hG) = ( £lx) o

f“(s 2t + 34 *___.("),u- M"y”
el

1+ 3 23 L \(5\’
- S\C”x*t* \‘l— qx %
1» d
:3_1
vy

(d) Itxsknownthaxtthaclammsenesforhconvcrgesl.orallmalnmbusx It is also known that
the individual terms o scrics for A(1) alternate in sign and decrease in absolute value to 0. Use the

f alternating series error bound to show that the approximation found in part (c) differs from h(1) by at
most 0.45. :/‘dd/

,»Vf s
T
2
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