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The graph of a twice-differentiable function fis shown in the figure above. Which of the following is true?
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Jx) Positive Negative

f'(z) | Negative Negativé

f"(x)| Negative | Positive

Let f'be a function that is twice differentiable on —2 < = < 2 and satisfies the conditions in the table above. If
f(z) = f(—=) what are the x-coordinates of the points of inflection of the graph of fon —2 < @ < 27

(A) x = 0only e Wt o F nFHechon ocewrs

(B) z = lonly ' when Sigm of £+ ,&Wﬁyejg Jo e
(C) z=0andz=1 ‘

( z=-—1landz =1 anel s.hmf[y}m 4y alia

(E) There are no points of inflection on —2< <2
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The graph of y=f{x) is shown in the figure above. If A and A, are positive numbers that represent the areas of the
shaded regions, then in terms of A1 and A, ' ‘
~ 4 1
4 4 d
/ f(z)dz — 2/ f(z)dz = {.FQ(M)( + § L0YAx ~Z ’g Hdx
A A B (A
_ A (A 2 (AP
(B) Ar-Az
(C) 2A1-Ay = A - Ay +1AL
@) Aras | : |
B A;+2A, = At
~ 4. @ During a certain epidemic, the number of people that are‘ infected at any time increases at a rate proportional to
' the number of people that are infected at that time. If 1,000 people are infected when the epidemic is first
discovered, and 1,200 are infected 7 days later, how many people are infected 12 days after the epider;iic is first
discovered? - bsfh
_ " it &@Q@ A1 e
(A) 343 ‘i;, A ey e ¢ Bt .o
AF [A242) 4 p= e 2
(B) 1,343 ; = Ké?> 5 | P
1,367 P&)-‘ lgooe_ \ V200 ;[0001",” !
‘ . F_ '
D) 1,400 0 () = (366,767 - /(ZL
& t2)
E) 2,057 ™~ .2 -
5. What is the slope of the line tangent to the polar curve » = 2 cos 6 — 1 at the point where 6 = 11?
A 3 WAk~ —;:[z”:;a—v 1) Cofdr 4 =rsng = {25 "/)ﬂ’_‘? ’
k ~ TS
® 0 %ﬁ,; lasoso —){- 30 + 230 (—251m9) 11(: (20058 1) LoSer (25
C) 3
© oy {2 w51 Dios T +smw(=2shw) (-EDE2
@ undefined e ﬁ,ﬁé@“ o ST Z o &=
T ettt a3k 7) peam(-g30T
1 =0 ’ .
= ==y
Taz _‘E o ehead = e f(x{,@;fwﬁ)"“ A U
‘ arctan(z + 2) + ( > , "
| ¥+2) 4 b e L ascbual
®) arcsin(z+2) + C ' g WA " =R Qfﬁ?m‘{ @)
‘ I
& (&) ln|m2—|—4w+5| +C _".Lr&.w&'a«aglﬂ"‘zz)“ﬁ’”@

1
D) L8222 +5z +C
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7. @ Attime t > 0, a particle moving in the xy-plane has velocity vector given by v(t) = <3, 2_t2> . Ifthe
particle is at the point (1, %) attime t = 0, how far is the particle from the origin at time t = 1?

(I )
(A) 2.304 o ; Ly g x()=%=) £ S <yl -yl dist = [+l 1T
(B) 3.107 3= ()= | (Irmih ) n 2 {209
(©)) 4.209 ) =Y o.§ |oozsysye =9l T
) 5310

YLz hB1oo2sHEy

8.  The path of a particle in the xy-plane is described by the parametric equations z(t) = sint and y(t) = et — 2.
Which of the following gives the total distance traveled by the particle fromt = 1tot = 2?

. o ] Y
@ f7 \ﬁinzt + (et - t2)2d/t At el = /f /@72*{%7 oAt
/ 5 . LF — - =
®) f; \/;s% + (e - 2¢) it _ (|l r (-2 At
* \
© f12 \/;st + <et — 2t) dt

o [ (cos?t + (et - 2t) Z) dt

9, Qz+l)(2=2) g £ 9
U @)= { = 7
: k . forz =2

-

~ (2¥le® o g 7T
Let f'be the function defined above. For what value of k is fcontinuous at £ = 27 -

e

(A) 0. 22l =K
® 1 '

© 2 k=5
) 3

®) 5

10. B The graph of y = €%™® — 2 crosses the x-axis at one point in the interval [0, 1]. What is the slope of the graph

at this point? ) 4 ,Lo.éo!..) )
(A) 0.606 y/: eC Seelx yl=p Tec 0,960
B) 2

EC; 2942 at Xz 96obl1 a3 Z\ 7609

2.961

() 3.747

11.  If3x% + 2xy +3? = 1, then -j—i’— =
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(A) __“;}'7"2

_Bzty

z+y

1-3z—

© =5
3

(D) —l-fy
3

E) ~oty

BxT4 2y vz |
& (5) 2 )9 Ghlo] + Fely) SALD
bx -(»Mé%&;) 4—»9(’2}-&%5@ =0
f;(%(zzs«evfzj) - —bx-2

e I e

4y
dy - - _ -
W T Zeey X9 *

12. Letfand g be functions that are differentiable everywhere. If g is the inverse function of fand if g(—2) = 5and

f(5)=—1/2,then ¢'(—2) =

tren £(90N) = %

(a) 2 4 [
= X
®) 112 %l¢ (?&‘))? we L]
© 1s 2\t ty =1 | L
\ { o — =
1 1) = -2) =, e) .
@) —3 ') 0 9'(-» £'GD) £(s)
13 (-%)
' x l-4|3|=2]a]o|1]|2]3]|4
g@| 2|3 |0o|3|=2|-1]0]|3 |2
A —
The derivative g’ of a function g is continuous and has exactly two zeros. Selected values of g’ are given in the table
above. If the domain of g is the set of all real numbers, then g is decreasing on which of the following intervals?
-2st2on1y when ‘J([X)‘(o A
B) -1=x<1only ‘
©) x=-2 AR AN S
(D) x=2only
(B) x=-2o0rx=2
14.
Let S be the region enclosed by the graphs of y = 2x and y = 2x2 for 0 < z < 1. What is the volume of the solid
generated when S is revolved about the line y =37 | |
T, 5 2P _.f n*{7,-2)()1//’f
A -2
G, O O
Y= f "
ax= Y - 1T [ [ (3-25%)= (3-2x )2l Ax
=¥ b 2x o
L= =7
gz 328
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. / 3 2¢%)" — (.3 — 2:1:)2) dx
(B) 71'/0 <(3 2:1:) (3 2:1:) )dx
1
© 7r/0 4z? — 4w4)dx

(D)‘ 7r/02<(3— %)2— (3
® /j((g_

What is the area of the region bounded by the graph of the polar curve r =
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15.

4/1 0 and the x-axis for

0<f< o @Iocwlc«kwlor) y. T <, 2 )A

- &)
® ¥ A/w o = fi(’:a%@) S (4
© =3[+ )

Zi
D) 5; — % 1) - 9,4, )/ [ﬂ‘-l— ) . 5T
16. oo on MM»«»W R
It f(@) = ) — then f'(z) = \ N :
=i ™ , {3()6)— g ——- *é— Tl
23 25 7 9 m(2n+1)
@ FHgEtrm Ter T G ln =2 +zz<%s<”‘+ 30
s s ey ADIEEXTE
B) z+5-+3r+ g+ nl
© 2+20%+at+ & 4+ g
®2w+2m3+m T
17.  For z > 0, the power series 1 — —3?— + ”g—? — %?— + o ( 1)71@_;3%)_! + ... converges to which of the
following? = e > )
(A) cosz snx = X "ﬂ + ;d’ 21 4o ‘[’onn%e@/’\a”
(B) sinz n. y 5%
: 0 Y\ P v )i,, ?Sm o> cE Y
©) = o EE ) Ty T T
) em _ emZ ;
(E) 1+e®—e
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18. The series 1 — 2 + & — —’;i + ”fl—? + -+ (—1)”“’72!” + - - - converges to which of the following? -
(A) cos(w ) + sm( ) memor des m&m '
B) 1 — zsinx ' S
(B) , _"‘,\,x.\.ﬁ—-\v‘xz-%@*‘% e v,
(C©) coscz i,
®) ) | 2 (—xﬂ (—x )> - @_)7’
€ / , 59 f =\ (% )‘\’
x‘l ~ 2
19. Ifa;éO,thenliian‘“z is ==&+ 3 +&- \
. T
1 . .
® R R
(®) 5 WA (AU | A X A
a .
© 7
®) 0 |
(E) nonexistent . m ;ﬁ { Mngpliee )
20. Whicﬁ of the following is true about the curve z? — zy + y? = 3 atthe point (2, 1) 1 +[~x) M/Jj} +j M{”ﬂ
(A) | % exists at (2; 1), but there is no tangent line at that point. éj"’) =5 537
®B) gy exists at (2, 1), and the tangent line at that point is horizontal. 2% — X ﬁ +9 (“"')*2’1’2%( =0
© Zy ex1sts at (2 1) and the tangent line at that point is neither horizontal nor vertical.
-2%
@ —%— does not exists at (2, 1), and the tangent line at that point is vertical. *j (l"< 2 =4 Ly 2
: > 3 I' & -
(E) % does not exists at (2, 1), and the tangent line at that point is horizontal. %? = % 8 \ a2k °
' * «ﬂx&};‘i '
) - ver}?c

21. Letfbea functlogt.%twes of all orders for all real numbers, and let P3(x) be the thlrd—degree Taylor Jany
tx =

polynomial for f

Taylor series for fabout x = 0 converges ;aé— 1, aBd l f ”) l S —:1—, for

1 < n < 4 and all values Tl values of x. Of the following, which is the smallest value of & for which the Lagrange error

bound guarantees that | f(1) — P3(1)| < k?.

e 05| < £ .

A )
@ 4% AT PYeR
(C) % ’ % Lo 'ia' \'\/? B ;
©® - / -u
P H‘
| ‘i ,._.. Lk
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@ To belp restore a beach, sand is being added to the beach at a rate of s(f) =65 + 24 sin(0.37) tons per hour, where ¢ is
measured in hours since 5:00 A.M. How many tons of sand are added to the beach over the 3-hour period from 7:00
AM. to 10:00 A.M.?

@ 255.368 { b+ 2o 3R) A = 255 22 FEF
(B) 225271 z

(C) 85.123
(D) 10.388

23. : y
-5,2) (5.2)

1

L
( Graph of £/ )

™ The graph of f’, the derivative of a function f, consists of two line segments and a semicircle, as shown in the 'ﬁglire

above. If f(2) = 1, then f(—5) = 2 ~
(&) 2n—2 (¢t ~€0) 1)

NI “ 2 - 20D |
(D) 6 — 2w - - ~ «-Z—!»’zmw _::;’z"ﬁ""'m =2 i
(B) 4-—2m ,fffm P= =3 ) . |

24. For what values of ¢ does the curve given by the parametric equations & = -2 —landy = t* + 2t — 8t

have a vertical tangent? e (Zty%{,

(A) Oonly = i‘; > m) P M,"L"‘é"'" wdgn..,
(B) 1 only '
@ 0 and % only ‘ % =0

(D) 0, % ,and 1 %Z, =0

(E) No value {30 =2

Z h
@i g ‘
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25.
x 0j2:4,6
fx) 4 k1812
The function fis continuous on the closed interval [0,6] and has the values given in the table above. The trapezoidal
6
approximation for / f(z)dz found with 3 subintervals of equal length is 52. What is the value of £ 7
‘ 0 ) K
A 2 . I ‘@ 74)(
: " o ) - ek v
EB) 3 Mlogs| Hiert)  Hishd iji”__’"_“ﬁif‘_‘_‘_i’ 2 (b ™rgn
@Y 10 [o,2) 1 ¢ sl
| 2 A{edR
® 14 [24) Tk
1o 2 (822
ZZO&D - 2
A =5
o N=S 2
~ (e +{e45) [ T+2)
2t 22. 2572
2=2
e

Page 8 of 8 AP Calcﬁlus BC -



