AP Calculus Multiple Choice
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6.Let f be the function defined above. Which of the following statements about f are true?
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N _ - X _['[ N "
\/I.f has a limit at x =2, lim L) = lim Ky = (e (f_';lw =™ X2z Y
x31 %) X3 T x-2 X

X II. f is conti tx=2. exists’ D i €60 exrsts N ¢ :
XII. f is continuous at x @i/ié(a) X 7’()) [ @’g\g €ix) ex }1‘5, ) @ £ ig;p(x)
)(' III. £ is differentiable at x = 2. G tinwi

-M Hfeuls; 5o fiflerentiabliby faif; il s antivaty
(B) Il only
(C) I only
(D) I and II only

(B) I, 11, and I
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AP Calculus: Multiple Choice

7. A particle moves along the x-axis with velocity given by v(z) = 3t* + 6t for time ¢ = 0. If the
particle is at position x =2 at time ¢ =0, what is the position of the particle at 7 = 1?7

(A) 4 ](B) 6 —] (OR° D) 11 (E) 12

()= P(0)+ | V(04

P0=2 + [ 3tetdt =24 (636D = 24 (143)=(0) = ¢

8.1f f(x)=cos(3x), then f'(%j:
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(&) —- B < ©-= ®-3 (E) ——=

£ =3(3%)
¢ Mln Fx)=- 503
fult . -\ - B .
P =-sin(3-E)- 3= sin(F) 3= B3
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v

Graph of f

9. The graph of the piecewise linear function f is shown in the figure above. If

g(x)= fz f(t)dt, which of the following values is greatest?
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AP Calculus Multiple Choice

Graph of f

10. The graph of function f is shown above for 0 < x = 3. Of the following, which has the least
value?

3
_ N 0
@ [ f(x)ax = Fxact valve £ srea
ovel agprlox
—\lﬂ (B) Left Riemann sum approximation of J.IS f(x)dx with 4 subintervals of equal length

3 aunder agproy
ﬁ\ ((C)SRight Riemann sum approximation of J} Vi (x)dx with 4 subintervals of equal length

\” » splis the 4 c@e/‘m{e

3
(D) Midpoint Riemann sum approximation of j.l f (x)dx with 4 subintervals of equal
length

P wdr appoie bt clo s fhay
N (F) Trapezoidal sum approximation of _[13 f ( x)dx with 4 subintervals of equal length Ri-.y i 4

Riemann
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/,Q,

Graph of f
p lspe of £

11. The graph of a function f is shown above. Which of the following could be the graph of f',
the derivative of f?
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AP Calculus Multiple Choice
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14. The polynomial function f has selected values of its second derivative f" given in the table
above. Which of the following statements must be true?

/&(Y [ is increasing on the interval (0,2). 54" Queﬂ*‘on
/QB’)/ f is decreasing on the interval (0,2). = { .‘Q‘%‘Hb“
/(.@{f has a local maximum at x=1. - 4 ' %ue 54—%0"\

_(P)The graph of f has a point of inflection at x =1.

X CW[C“)E H'ue, but atrz] we
£ ¢ hanges sign

an't saq fec sure o charges
(E) The graph of f changes concavity in the interval (0, 2). sign.

o=l changes Sign: +ue somewhere on (o, ).
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Graph of f

17. The graph of the function f shown above has horizontal tangents at x =2 and x=5. Let g

be the function defined by g J f dt For what values of x does the graph of g
have a point of mﬂect10n‘7 5 f\as PO when N (}(\‘ ~F (,() d\(UU)ﬁS STIN [whue 4 C;\ch) wadec

of V(e versq),
(A) 2 only (B) 4 only C)2and 5 onlyl] (D) 2,4,and5 (E) 0,4, and 6
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AP Calculus Multiple Choice

18. In the xy-plane, the line x+ y =k, where k is a constant, is tangent to the graph of
y = x* +3x+1. What is the value of k?

® -2  (© - D) 0 E) 1

YHy= K 3 ",-M’fjln" }s y:x1+ 3x+]

Yo K=X y'z Ax+3
Y:’x‘l'k e—': AX+)
Shpeoftangent liae is - H =2
X=-3 whea X=-2
Josgent-Line goes thangh (1) Y=€2)%3(-2) +]
-|=-(-2)tK V=it = -]
.,[ - 2+K ('lfl)
-3=K
Fwo \imets -
19. What are all horizontal asymptotes of the graph of y = T +2x in the xy-plane?
(A) y = -1 only linis
(B) y=0 only lim _S+3% _w L < -]

(C) y=5 only

D) y=-1and y=0 ln 42T fm 240 .5
(D) y=-1and y - Yoo ook K3~ (-0

(B) y=—-land y=5 | i Nents Ky DL -
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AP Calculus Multiple Choice

20.Let f be a function with a second derivative given by f"(x)=x(x-3)(x-6). What are

the x-coordinates of the points of inflection of the graph of f?
whue €0 ckcmye,s sig N

(A) O only ) ':3:( [@.
(B) 3 only t \@Ol@\e)\@

(C) 0 and 6 only

-3 |- |-

(E) O, 3, and 6

21. A particle moves along a straight line. The graph of the pal‘ticlgwtime t1s

shown above for 0 <t < 6. The graph has horizontal tangents at =1 and ¢ =5 and a point of
inflection at ¢ = 2. For what values of ¢ is the velocity of the particle increasing?

(A) 0<t<2 T D owhen Vs 4
(B) 1<t<5 Lv'is ald)
Ly o 0)is x"(6)
(C) 2<t<6 o vﬁ\mx”({) -
(D3t only Lythis means

(E)1<r<2 and 5<7<6 x (g QA
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AP Calculus . tiple Choice

22. A rumor spreads among a population of N people at a rate proportional to the product of the
number of people who have heard the rumor and the number of people who have not heard
the rumor. If p denotes the number of people who have heard the rumor, which of the
following differential equations could be used to model this situation with respect to time ¢,

where k is a positive constant? hesd gk heard
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AP Calculus Multiple Choice

2

23. Which of the following is the solution to the differential equation % -2 with the initial

condition y(3)=-2?
(A) y = 26—9+).j/3

(B) y . _28—9+x3/3

ﬂ2)c3
(D) y= T—14
| 2x°
- -1/——- 4
(E)y 3 1

(,34 ‘1) (3
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coadition
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1= 507+
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2oL
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& ¢“2)

24. The function f is twice differentiable with f(2)=1, f'(2)=4, and f"(2)=3. What is the

value of the approximation of f (1 .9) using the line tangent to the graph of f at x=27?

(A) 04 i{B) 06 | (© 07 D) 13 (E) 1.4
?ﬁ“Jr:. (Rtl) Y-z 4(\(-)\\
Slepe: 1 Vo h(k-D)4] whea x2). 9

Y=4(-0.0)41= 0.6
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( ) cx+d for x=<2
X)=
d x*—cx  for x>2 Contiautes @ud
7\ one ~sided derivativey
@ @ifingusiss.

25.Let f be the function defined above, where ¢ and d are constants. If f is differentiable at
x =2, what is the value of c+d?

s EE (©) 0 (D) 2 B) 4
Difeentiabi] Ny Ly devatives

(o adiauidy ) o
Ox+d=xX=(x  abx=2 C=AX-C  ghx=12
c-u-C
Qerd=8-%c deis
L{‘C"‘d:l{' c=1
Lh@Q)+d =y
d=-1t
td= -
26. What is the slope of the line tangent to the curve y = arctan(4x) at the point at which
x=l?
4
! 1
Oo{»’S o
x‘,C\v
utfm:(f Point> y= archen L'L~L> CU‘cJ‘(M()
j
hart
L
(%.%) - 4
L
slope = Y = Jelee)? l\—+ o
-1
when x= i u
l‘ S N = — —
! i+ l6(L)* 2 2
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27. Shown above is a slope field for which of the following differential equations?

59 = 5 S(O{MFS O Whepn Xz-] oc yz=o
' dx b 2et0 WheN x of Y2 o

dy 2¢50¢ 3

® 2 =2y 23 K)o e

((C)Z—y=xy+y :\/(X'\'()W \[:0‘,(:_’
X

(D)@=xy+x - X(Y—H) Y-l x=o
dx

® 2 = (x+1) X=- |
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[N
28.Let f be a differentiable function such that f(3)=15, f(6)=3, f '(3)=-8, and
f'(6) =-2. The function g is differentiable and g (x)= f7"(x) forall x.What is the value of

g'(3)’-’(A) 1 3'(3): 3““;-(*‘(3)‘—{(;-@): {_:3 :fli
1 o
- _% {66
©+
®

(E) The value of g '(3) cannot be determined from the information given.
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