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Calculus AR

3. For x 2 0, the horizontal line y = 2 is an asymptote for the graph of the function f. Which of the following
statements must be true?

(A j(o =2

(B) f(x)= 2foralix20
(C) £(2) is undefined.

(D) lim flx) =09

® lm f()=2
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Calculus AB

Graph of f* -

7. The graph of ', the derivative of the functic ; - . .
about f ? : n f, is shown above. Which of the following statements is true

(A) f isdecreasingfor -1 < x £ 1.

(B) f is increasing for -2 < x < 0.

AN

(C) fisincreasingforl £ x < 2.
(D) f has a local minimum at x = 0.

(B) fisoot differentiable at x = —1 and ;r =1
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Jx cos dx=

(A) —-—5111():3) +C
(B) -—sm(tB) +C
< - %s]n(xa)
(D) —s'm(xJ) +C

: 3 4
(E) %-sin(-‘%-) +C

(\93 If f{x) = ln(x + 4+ ehg'x), then f'(0) is
© %
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(E) nonexistent




Calculus AB

10. The function f has the property that f{x), f' (x) and f ”(x) are negative for all real values x. Which of the

following could be the graph of f ?
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Calculus AB

. - 2
@Usmg the substitution 1« = 2x + 1, J-o ~2x 4 1 dx is equivalent to

wifEe  ®ifFe  @ifFa o [Fe © 5

12. The rate of change of the volume, V, of water in a tank with respect to time, 1, is directly proportional to the
square root of the volume. Which of the following is a differential equation that describes this relationship?

(A) V(1) = kT
B) V() = kIV
(0] % = kI

av k
(D)szﬁ

® L= kf7
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Graph of I

13. The graph of a funct:ion S is shown above. At which value of x is f continuous, but not differentiable?
(A) a B) b © ¢ D) d (E} e

14. If y = x°sin 2x, then% =

{A) 2xcos 2x

(B) dxcos2x

(C) 2x(sin 2x + cos 2x)
(D) 2x(sin 2x — x cos 2x)

(E) 2x(sin 2x + x cos 2x)
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is f decreasing?
(A) (-eo, 1] only
(B) (-es, 0)

(C) [-1,0) only
D) (0.32]

®) [¥2.)

et f be the function with derivative given by f'(x)

= x? - -J% On which of the following intervals

@If the line-tangent to the graph of the function

then F'(1) is
(A) =5 (B) 1

€ 3

D) 7

[ at the point (1, 7) passes through the point (-2, —2),

(E} undefined




Calculus AB

17. Let f be the function given by f(x) = 2xe®. The graph of f is concave down when -
(A) x < -2 B) x> -2 © x < -1 D) x> -1 E) <0

x l-4|3|lalaloli1)2l3]a

3

g@ g2 [3(of3|=2]-1]0/3

18. 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 humbers, then & is decreasing on which of the following
intervals?

(A) 2<x<2only

(B) -I1<x<1only

Q) x=2-2 v
(1) x 2 2 only

B) x<2orx22




Calculus AB

19. A curve has slope 2x + 3 at each point (x, y) on the curve. Which of the foliowinglis an eguation for this curve
if it passes through the point (1, 2) 7

(A) y=5x-3
B) y=x+1
(€ y=x*+3x
D) y=x*+3c-2

E) y=2x"+3x -3

x+2 ifxsg3

fcf):_{tix——? if x> 3

20. Let f be the function given above. Which of the following statements are true about f ?

I lim f(x) exisis.
x-33
II. f isconlinnous at x = 3.
Oi. f is differentiable at x = 3. -

(4) Noue_
. (B) Toniy
(C) II only
(D) Iand II only
(E) LI, and ITT
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e

21. The second derivalive of the function £ is given by f”(x) = x(x — a)(x — b)%. The graph of f is shown

above. For what values of x does the graph of f have a point of inflection?

(A) 0 and a only (B) O and m only (C) bandjonly {IM 0, 4, and b (B) bj,and k

- s,
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22. The graph of £, the derivative of f, is the line shown in the figure above. If f(0) =5, then (1) =
(A) O (B) 3 e (D) 8 B) 1

; 23. «gx_ Uﬂ’z sin(r*) dt) -

(A) - cos(x®) (B) sin(x*) (C) sin(x®) ©) 2x sin(x?) () 2x sin(x)
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24, Tet f be'the function deﬁﬁed by F(x) = 4x° _ 5x + 3. Which of the following is an equation of the line tangent

to the graph of f at the point where x = —1?

(A y=Tx-13
BYy=7x+17
© y=1x+11
(D) y = -5x—-1
(E) y=-5x-3

25.

A particle moves along the x-axis so that at time ¢ 2 0 its position is given by x(r) = 243 — 212 4 72 - 53,
At what time ¢ is the particle at rest?

(A) t =1 only
(B) t =3 only

Q= % only

D)yt=3andr =

S TR

(E) i=3andt =4
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@)What is the slope of the line tangent to the curve 3y% — 2x? = 6 — 2xy atthe point (3,2) 7

woe ®F; ©f of o3

Let f be the function defined by | fix) = 2+ x If gx)=f ~*(x) and g(2) = 1, what is the value of g'(2) 7

W5 ®r ©OF O+ . ® B3
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28. Let g be a twice-differentiable function with g’(x) > 0 and g’;(x) > 0 for all real numbers x, such that
g(4) = 12 and g(5) = 18. Of the following, which is a possible value for g{6) ? .

(A) 15 (B) 18 {C) 21 (D) 24 (BE) 27

END OF PART A OF SECTION |
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76. A partlcle moves along the x-axis so that at any time 1 2 0, its veloc1ty is given by v(r) = 3 + 4.1 cos(0.91).
What is the acceleration of the particle at time t = 47 -

(A) 2016 (B) -0.677 (C) 1.633 (D) 1.814 (E) 2.978

4

71. The regions A, B, and C in the figure above are bounded by the graph of the function f and the x-axis. If the
3
area of each region is 2, what is the value of J , (F(x)+ Dx ?

(A) -2 (B) ~1 (©) 4 o) 7 ® 12

e S i
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Qi Tﬁ:radius of a circle is increasing at a constant rate of 0.2 meters per second. What is the rate of increase in the

=" areaof the circle al the instant when the circumference of the circle is 20x meters?

(A) 0.047r m*/sec
(B) 04rx m?/sec
(C) 4m m¥/sec
(D) 20x m¥/sec
(E) 1007 m™/sec

79. For which of the following does Iinl JF(x) exist?
. X

L. y Y
3 3
Al | gt
e X S NI T —. " ;
o 1 4 4 § o 1 4
Graph of f Graph of f Graph of f
(A) I only
(B) 1 only
(C) OI only

(D) I and I only
(E) 1 and I only
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80. The function f is continuous for ~2 < x < | and differentiable for -2 < x < L If F{-2) = -5 and £(1) = 4,
which of the following statements could be falge?

(A) There exists ¢, where ~2 < ¢ < 1, such that fley=0.
(B) There exists ¢, where —2 -< ¢ < 1, suchthat f"(c) = Q.
(C) Thére exists ¢, where -2 < ¢ < 1, such that fle) = 3.
(D) There exists ¢, where ~2 < ¢ < 1, such that f*(c) = 3.

(E) Thereexists ¢, where -2 < ¢ £ 1, such that f(e) 2 f(x) forall x on the closed interval <2 < x < L

"Hlaiiag

81. Let f be the function with derivative given by flx) = sin(,z:2 + 1). How many relative extiema does f have
on the interval 2 < x < 47

(A} One (B) Twa (C) Three (D) Four (E) Five s
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82. The rate of change of the altitude of a hot-air balloon is given by (1} = P-4 +6for0 <t <8 Whichof
the following expressions gives the change in altitude of the balloon during the time the altitude is decreasing?

3514
(A) r

1.572 (!) dt

®) | rind
2.667

(© jﬂ r(t) d
3.514

(D) Lm F(r) dt

2.667
® [ rwd




83. The velocity, in ft/sec, of a particle moving zﬂongl the x-

average velocity of the particle from time ¢ =

(A) 20.086 ft/sec
(B) 26.447 ft/sec
(C) 32.800 fifsec
(D) 40.671 fi/sec
(E) 79.342 fi/sec

axis is piven b
Ototimes =37

Célculus AB |

y the function v(r) = &' + re’. What is the

84. A pizza, heated to 4 temperature of 350 degrees Fahrenheit (°F),

is taken out of an oven and placed in a 75°F

room at time ¢ = 0 minutes. The temperature of the pizza is changing at a rate of —110g~ 04 degrees Fahrenheit

per minute. To the nearest degree, what is the temperature of the pizza at time f = 5 mi
(A) 112°F (B) 119°F

(C) 147°F

(D) 238°F

(E} 335°F -

nutes?

.
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Ve 4 4
LS_“j‘.__\.-*If a trapezoidal sum overapproximates jo f(x) dx, and a right Riemann sum underapproximates -[0 fx) dx,

which of the following could be the graph of y = f(x)?

() 7

i

Q

© 7

+

L

)

(B)

(D}




\B (alculus AB

88. On the closed interval [2, 4], which of the folJowing could be the graph of a function f with the property that

[ 4
® 412J2f(z)dr=1?

@ ¥ ® 7
41 4}
3 3
2 2
11 1
B o 1 2 3 4 0 1 2 3 4
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@Letf be a differentiable function with £(2) = 3 and £’(2) = ~5, and let g be the function defined by

g{x) = xf{x). Which of the following is an eguation of the line tangent to the graph of g at the point where

x=21

(A) y =3x

B) y~3=-5x-2)
(€ y-6=-5x-2)
D) y-6=-7(x-2)
(E} y—6=-10(x - 2)

!

3
| ;
| i 90. For all x in the closed interval [2, 5], the function S has a positive first derivative and a negative second
! ! derivative. Which of the following could be a table of values for f? i
i _
: W@ ® /] o FEFE] o FEE] ® F]FE
: 2 7 2 7 2| 16 21 16 24 16
3 9 3| 1 30 12 3] 14 3 13
41 12 4| 14 4 5 41 11 4 10
3 16 5] 16 3 7 5 7 3 7

LCHINAAD Malmsdees Talacmad P Maee 0




B Calculus AB

91. A particle moves along the x-axis so that at any time ¢ > 0, its acceleration is given by a(t) = !n(l + 2! ) If the
velocity of the particle is 2 at time ¢ = 1, then the velocity of the particle at time 1 = 2 is

(A) 0.462 (B) 1.609 (C) 2.555 (D) 2.886 (E) 3.346
@)Lel £ be the function given by g(x) = E sin(lp‘)d! for -1 £ x £ 3. On which of the following intervals is g
decreasing? '

(A ~1<x<0 "
(B) 0<x<1772
(C) 1253 < x < 2171
D) 1772 € x < 2.507
(B) 2802 < x <3

" END OF SECTION |

AFTER TIME HAS BEEN CALLED, TURN TO THE NEXT PAGE AND
ANSWER QUESTIONS 93-96.



