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CALCULUS AB
SECTIONI, PartA
Time—1 hour

30 Questions
NO CALCULATOR IS ALLOWED FOR THIS PART OF THE EXAM.

Directions: Solve each of the following problems, using the available space for scratch work. After examining the
form of the choices, decide which is the best of the choices given and fill in the corresponding circle on the answer
sheet. No credit will be given for anything written in this exam booklet. Do not spend too much time on any one
problem.

In this exam:

1. Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers x for which
f(x) is a real number.

2. The inverse of a trigonometric function f may be indicated using the inverse function notation f ~1or with the

]

prefix “arc” (e.g., sin” ' x = arcsin x).
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1. —j—;[(xz— llx+24)7]=

(A) 7(2x — 11)°

B) 7(2x — 1'1)6(x2 - llx+24)

5 6
(©) 7(x“ _ 11x+24)

\m)/7(x2 T 24)6(2x ~ 1)

k
1
2. Iff 7_—- dx = 10, where k is a constant, what is the value of k£ ?
RVES

1
— 3
(A) 21 @ 6 (C) 121 (D) 441
3k
WO Mg
|
Je =% b
=3l
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Graph of f

3. The graph of the function f is shown on the interval —3 < x < 8. The function g is defined by

glx) = J.; f () dt. Which of the following statements is true?

(A) g is decreasing for 2 < x < 8.
) g isincreasing for 1 < x < 6.
(C) g hasarelative maximum at x = L

(D) g is not differentiable at x = 2.

2
9

K ] Y >
dx® \1-.;\( (2% X

4. If y = sin(,t3). what is

(A) 3x2c0s(x3’) "
(B) 9x%cos? (x3)
y/ﬁr cos (x3> — 9xsin (x3)

(D) —6xcos (xg) + 3xsin (x3)
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5. The figure shown is a slope field for which of the following differential equations?

dy ¥
A —_ =
(A) & eoap
dy ]
B e
(B) e U*zf
dy 1
C) = =
© dx  (x+ 2)2
of &=
dx (x— 2)2
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6. The function f isdefined by f(x) =

(A) Zero
One

(C) Three

(D) Infinite

3

X2 |

} sin x|

20

-At how many values of x does f have a discontinuity?

d
7. Which of the following is the solution to the differential equation ?d—x)i = 0.3y with the initial condition

y(0)=107?

gg;y/;rz 10£%3

Unauthorized copying or reuse of
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B) y=e"7+9

(C) y=40.6x+ 100

(D) y=015x2+10

IEENERT

/Mﬂlf 0.3x—+t¢
o.3X+C

%—: £ = Ce
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(D) nonexistent

—X )
{70{)-. e {(') = L
9. If f(x) = sec xtanx, then f*(x) =
of sec’ : !
sec’x + sec x tan“x (%X ) <

B) 2 sec’x tan x

(&) sec’x tan x

(D) secx

Unauthorized copying or reuse of
any part of this page is illegal.
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10. A particle moves along the x-axis so thatat any time ¢ > 0 it acceleration is given by a(z) = —. Which of the
t

following could be an expression for the position, x(z), of the particle at time ¢ ? )
) _t
bt dt =4 = ¢
(A) .X(t) = —;'3'
4 R
(B) Alt) = —— c tC
'\Le( x(t) = —4Int
Y - - + (.
-9- GO ON TO THE NEXT PAGE.
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11. A cell phone was plugged into a charger. The battery life of the cell phone, in percent of battery life remaining,
can be modeled by a differentiable function P(1), where t is the number of minutes after the phone was
plugged into the charger and 0 < # < 20. Which of the following is the best interpretation of P10y =157

(A) Ten minutes after the phone was plugged into the charger, the battery life was chunging at a rate of
1.5 percent per minute.

(B) Ten minutes after the phone was plugged into the charger, the rate of change in (he batiery life was
changing by 1.5 percent per minute per minute.

(C) During the first ten minutes that the phone was plugged into the charger, the batlcry life of the phone was
changing at an average rate of 1.5 percent per minute.

(D) During the first ten minutes that the phone was plugged into the charger, the rate of change in the battery
life was changing at an average rate of 1.5 percent per minute per minute.

Unauthorized copying or reuse of -1 O- Go ON TO THE NEXT PAGE.

any part of this page is illegal.




AAAAAAAAAAAAAAAAANAAAAAANAAAAAAAAA

b g EEOE-2) L S
L e A-s)(2-x ° G (+3) N

1 L \9/ 1 :
(A) — 3 B) A ( 3 (D) mnonexistent

13. The function f has first derivative given by f’(x) = 3x? + x — 4. On which of the following intervals is the

graph of f both decreasing and concave up?

1 4 1 ! 1
Mw,—g] (B) {-—g,—-g]only (C) {—g, 1] only (D) [——6-,00]

][/<0 bX=+l <o
x< =/

%”w b X eR

any part of this page is illegal.
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14. Let f be the function defined by f(x) = k/%¥ + — for x> 0, where & is a constant, If f has a relative
X

extremum at x = 9, what is the valueof k ?

A
ERR
2 2 2 2 l
W3 @y O5 O 243 —ZLK%-’@ =0
27)
Kk
2 7 27
K- =2
2]

15. A particle moves along the y-axis so that its position is given by y(1) = — -2 +3r+4 fortime ¢ 2 0.

What is the position of the particle when it changes from moving down to moving up?

3

14 1 ) 2 _
wo ot ©k ® =2 y's t-utrs oo
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16. What is the slope of the line tangent to the graph of 3x — yz — 6y = 11 atthe point where y =4 ?

) )
5 4 3 7-2Y) - by =9
(A) —— B) —= < —— Dy —
; : RS o)
5- %Y -bY =0 |y=y
E—JUW):O
’_ 2
)= 7y

. fim ex — ln(x.+ 1) — cos(mx) _
x>0 sin (7x)

«xa/l 2
A) 0 L o?2 o
w T

2X

' 1
tWﬂZQ = Hm o+ TLSptX)
X0 TLodTX)

2- 1 +0 \

t\
I\
\

T - |
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18. A store sold an item over a 16-month period. The total number of items sold up to time r is modeled by the
twice-differentiable function S(7), where ¢ is the number of months since the store sturted selling the item. For
the first 8 months, §’ is increasing. After 8 months, S” is decreasing. Which of the following could be the

graph of S(z) ? on ol MF (=2nCone douo
(A s B) sy
3
} 4 } + t t + : i
O] 4 8 12 16 ol 4 & 12 16
(SVEYD) M) s
} ‘
R ——
O 4 8 12 16 O] 4 8 12 16
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19. J[Jl_x2+§/]—x]dx:

B
3/2 4/3
(1_x2)/ 3(1 - x)*/

(A)

3
®) 2J1-x2 +5(1 —*3+c

2
@)sm”x+§u—xf“+c

3
@yém‘x—EU—n”3+c

2
U< 1-¥% 5
P N 3u +C.
A s —0l>( Sivi X 2
Ay = —dw
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dv
20. Let y = f(x) be the particular solution to the differential equation E} = (1 + y)cos x with initial condition

f(0) =2. What is the value off(-g) ?

. = [ Lysx dy

Hg,L
(A) Ve -1 (B) J&+1 ©) 2/e L@d/?—l
/HI"*ﬂl = SmX—+C

g

Wt =Ce
21 = Cﬂd
c=5.

nwé
u+i= 3¢ 2 37

21. The first derivative of the function f is given by f'(x) = 4x — 8. At what value of x does f attain an ahsolute
maximum on the closed interval [0, 3] ?

|

3

@yé, ®) ©) 2 D) 3 \\ML// iy
FN

GX-&=o
w=2.

Pav] M1 e 2
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2 +5x+6 /;m ( (X-H) = L
—;5—:—4— for x # -2 and x= 2 > = <) [M()(—)) "\‘f
flx) = —% for x = =2 Wllt
1 Jim Xt X o,
7 for x =2 X Y= X—= 7 7

22. The function f is defined as shown. Which of the following staterments is true?

(A) [ is continuous for all x.
(B) £ is discontinuous at x = —2 only.
f is discontinuous at x = 2 only.

(D) f isdiscontinuous at x = —2 and x = 2.

Unauthorized copying or reuse of -17- GO ON TO THE NEXT PAGE.
any part of this page is illegal.




AAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAA

'y
|
3
2
1
NAO| 1 2 3 a5 (3+7)
<l — x 2
__2 z
-3
= =10
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Graph of
raph of f VY /7//I|
>

-2
23. The function f is defined for —2 < x <5, and the graph of y = f (x) shown consists of three line segments.

5
What is the value of [ L) +1) dx ? -+ 7

(A) —10 (B) -9 ,\9{—3 O 17

Unauthorized copying or reuse of
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—f(—1 2
f(0) =0 xlmllf(x)—-% xl_i*nll—f-ﬁ)—c—)-;_%)-z’—;— g/lope

24. The function [ satisfies the properties shown. What is the slope of the line tangent to the graph of f at

x=-17?
3 2 2
\(X("-g (B) r (9] 5 D) 1

dx ] . | e
I T /—uwﬂ A= /+

(A) ln.x2—6x+ 10|+c

1
2x—6

(B) ln|x2—6x+10‘+C

1
5 arctan(x — 3) +

\y{ arctan({x — 3) + C
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26. lim ) LI

A0 12 2+ i @\ o)) niy
" 2 &
| B

2 Z*P@ 1o Iy 1

(A) 5 dx (B)f —— dx < + dx (D) Jz - d
2+_ 0 i X 2+_ 0 + X
0 2 o 2

27. 1f f is a function such that lim f(x) = 0, which of the following could be an expression for f(x) ?

X—w
\»(/5
X
2%

ex
(B) ;6 x
X
© 47 X

x3 —4x+3
25x3 + 147x% + 08 4

D)
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28. The base of a solid is the shaded region in the first quadrant bounded by the graphs of y = sin(%) and

y = 5 x, as shown in the figure. For the solid, each cross section perpendicular to the x-axis is a square. Which

of the following gives the volume of the solid?

Loy oY T
6 12 X / ( @X) p{yh’/ _{‘)V‘H}‘:) /{X
( f —-xzd.x+f sin(—) dx 9 V
o 36 6 12
6 12
(B) ﬂJ ~l-fx2dx+7tf sin(ﬁ) dx
o 36 6 12
! 2
. {rx 1
© [ sm(u) e ] dx
0
! 2
D) = sin(f’—’i) - lx} dx
Vviliz) T 6
0
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¥ +5
X £3r+2 forx< —1 z

=11 ) & for—1<x<1  Cusp BPOE] 0T

1 forx > 1 2X
29. The piecewise function | is defined as shown, At what values of x is f not differentiablc?
e N
(A) 0 only . ) RAGERT].
(B) 1 only

(C) 0 and! only
(@/— 1,0, and |

Unauthorized copying or reuse of -2 GO ON TO THE NEXT PAGE.
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30. The function f is defined by f(x) = — for x > 0. For what value of x, if any, is the average rate of change
x

of f over the interval 4 < x < 16 equal to the instantaneous rate of change of f at x ?

32
(A) -3— \@4 < 10 (D) There is nosuch value of x.

| n
BN
- A

END OF PART A

IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON PART A ONLY.

DO NOT GO ON TO PART B UNTIL YOU ARE TOLD TO DO SO.

Unauthorized copying or reuse of
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CALCULUS AB
SECTION I, Part B
Time—45 minutes

15 Questions
A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON THIS PART OF THE EXAM.

Directions: Solve each of the following problems, using the available space for scratch work. Alter examining the
form of the choices, decide which is the best of the choices given and fill in the corresponding circle on the answer
sheet. No credit will be given for anything written in this exam booklet. Do not spend too much time on any one
problem.

BE SURE YOU FILL IN THE CIRCLES ON THE ANSWER SHEET THAT CORRESPOND TO
QUESTIONS NUMBERED 76-90.

YOU MAY NOT RETURN TO QUESTIONS NUMBERED 1-30.

In this exam:

1. The exact numerical value of the correct answer does not always appear among the choices given. When this
happens, select from among the choices the number that best approximates the exact numericul value.

2. Unless otherwise specified, the domain of a function [ is assumed to be the set of all real numbers x for which
f(x) is a real number.

3. The inverse of a trigonometric function J may be indicated using the inverse function notation /7 or with the

refix “arc” (e.g., sin " ! x = arcsin x).
p
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76. A metal rod has a temperature of 75 degrees Fahrenheit (°F) at time 1 = 0. The temperature of the rod is

increasing at a rate modeled by 47¢ 0 degrees Fahrenheit per minute for 0 < ¢ < 10 minutes. To the nearest

degree, what is the temperature of the rod at time 7 = 10 minutes?

(A) 8I°F (B) 203°F (C) 278°F (D) 545°F
f
\ | =10, /
N\

3 / «
y=g8(x)
2 4 4

- X

71. The graphs of the functions f and g are shown in the figure. The function f has a removable discontinuity,

X
and the function g is continuous. What is lim f(x)

? 7” 18 olvs condinwens at x=|
x-1 g(x)
| \(D/ Not diferer Yable .
©) —3 Nonexistent

(A) —4 (B) -2

Unauthorired copying oF reuse of -27- GO ON TO THE NEXT PAGE
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Graph of f

78. The graph of the function f is shown. In which of the following open intervals (a, b) is there guaranteed to

b) —
exist a value ¢ such that f*(¢) = w 9
- a

w2y of 6  © (68 (D (S/Le?/

][ must be o Lorrttnuoud ]d“"’d'f”l’) over the dosed
evel [eb] avad M/f/awﬁa&le on
(a:b) .

Unauthorized copying ot reuse of -28-
any part of this page is illegal.
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79. The base of a solid is a right triangle with legs of length 6 and 16, as shown in the figure. The hypotenuse of

the triangle is given by the line y = — g(x — 16). Each cross section of the solid perpendicular to the x-axis is

a semicircle. What is the volume of the solid?

)b
3 2
-2 (b
(A) 75.398 \(9/ 150.796 (C) 301.593 (D) 603.186 n[ (L)) 4 )1°.7%4
2

Unauthorized copying or reuss of - =29- GO ON TO THE NEXT PAGE.
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80. The rate of change of the water level in a lake at time ¢ is modeled by the function r, where r(r) is measured
in feet per month and ¢ is measured in months. The graph of r is shown for 0 < 7 < 12. At what times ¢,
for 0 <z < 12, is the water level in the lake equal to the water level at time ¢ =  ?

(A) 1=S5 only
t=5andt=12
(C©) t=2,t=5andt =8

(D) t=1landr=6

Unauthorized copying of reuse of -30- GO ON TO THE NEXT PAGE.
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Graph of f

81. The graph of the increasing function f is shown in the figure. Which of the following could be a table of

values for the tunction g defined by g(x) = j.le(f) a9 j ( /) -,
W+ | e ® | x| (0,1) L wnad wp
LT 0o [\e [y }
05 | & 05 | B ) (7220 7 Loneave up
I 0\ 1 (\
15| 8 s s )8
2 ] 16 | 2> |16 )78 glogw_ (4 /M Lrwi%,
© 1 ‘f:(.\’) ( X 8(x)
0 16 | 0 16 ) s
0.5 - 0.5 1
1 0 1 o1/
s | 1 s 1 |7
2 16 2 16 ]y
any por of tis page s Hogar. -31- GO ON TO THE NEXT PAGE.




YW )| 8) [8')
41 8 | =2 1| 7

9 | -3 [ =10 é/[@

82. The table gives values of the differentiable functions f and g and their first derivatives f”

and g’ for selected

values of x. If h(x) =f(g(x2)>, what is the value of h’(3) ? }")IX) = ][//\7(%))) ‘ﬂjlx)) P 2X

(A) —120 \(9/_60 ©€) -12 D) —10 h)B)i fllﬂ(ﬁ)) .g\(f) oy
=ty 5.
= (=2)(4") = - bo

Intersection 120 m @

Car

83. A truck is traveling south toward the intersection of two roads, while a car is traveling east away from the
intersection, as shown in the figure. When the truck is 50 meters from the intersection, it is traveling toward the
intersection at 15 meters per second. At that moment, the car is 120 meters from the intersection and traveling

away from the intersection at 25 meters per second. At what rate, in meters per second, is the distance,
h meters, between the two vehicles changing at that moment? Ax
1 S 28 /g

a4
(A) 1.308 (B) 10.000 \.(Z)/ 17.308 (D) 28.846 ﬂ .

A 2SI 535 Baps i)
42 2 ZZ

“+y = )

dyx 9 ( ds
2X -+ )—‘j@‘ ZZ'QZ

2U0% 2K — 2usox)lx 2bo x %i

dB/aéf ANy
GO ON TO THE NEXT PAGE.
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84. The function f is continuous for all x, and L f(3x — 2) dx = a. Which of the following is equal to

jjf(u) du? W= )42
Auz Zd¥

(A) % (B) «a (C) 2a \9/3(1 Ax = ‘;‘Ldl/l
jex ¢t
[cuc<l

73
iy = a
SLJ ]Zzu)m :

//"f/u)du =34

2.,4
L wfiee”

&wﬁaﬁ i
3

| 2 4

X

Graph of [’

85. The graph of f', the derivative of the function f, is shown for —2 < x < 4. Which of the following statements
about /' must be true for —2 < x <4 ?

(A)  / has only one relative extremum, and the graph of f has only one point of inflection.
/ has only one relative extremum, and the graph of f has two points of inflection.
(C) S has two relative extrema, and the graph of f has only one point of inflection.

(D) j has two relative extrema, and the graph of f has two points of inflection.

Unauthorized copying of reuss of -33- GO ON TO THE NEXT PAGE.
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86. The function f has first derivative f” defined by f*(x) = xztan( 1 — 2x) for —0.25 < x < 0.75. At which of

the following values of x does the graph of £ have a point of inflection?

(A) x=0.324 only Xy

(B) x=0.5 only

(&Y x=0and x=0324

(D) x=0and x=0.5

ﬂ(x)f{.\zﬂan(l*Za\l 0.25<x<0.75

0.1

87. The function f models the amount of time f (v), in hours, that it takes to ride a bicycle along a straight path
from point A to point B, where v is the average velocity of the bicycle in miles per hour (mph). What are the

units for f'(v) ?

(A) mph (B) hours (C) mph per hour
Unauthorized copying or reuse of -34-
any part of this page is illegal.
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88. The functions f and g are defined for —4 < x < 4. The graph of y = g(x) is a line segment and the graph of

x
y = f(x) is a semicircle, as shown in the figure. The function £ is defined by h(x) = S What is the

g(x)
instantaneous rate of change of h with respectto x at x =0 ? , )
40 g(0> - G2 ][’”)
b
1 1 ( D))
\(}K -5 3 0 © = D) 2 j
2 2 n
_ 0- =2 Y
u
S
2
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Lateral
Surface

Base

89. The right circular cone shown has a radius of r meters and a constant height of 6 meters. The lateral surface
area of the cone, in square meters, is given by S(r) = 7 3617 + r*. At the instant when the radius is

0.75 meter, the radius is increasing at the rate of 1.15 meters per minute. At what rate is the lateral surface area

of the cone changing, in square meters per minute, at that instant? D(i’//d—

AS AS _ dr
(A) 14.247 - e « £
B) 16384 dt ar At |, =0

(C) 19.288
) 22.182

= 22181y

90. The velocity of a particle moving along the x-axis is given by v(1) = 4J1+ 1cost for time ¢ > 0. At time
t = 0, the particle is at position x = 3. What is the position of the particle at time ¢ = 2 ?

2
(A) —1431  (B) 0560  (C) 4365 i 7.365 3 / vt dt
4

w 736478
Vet change /
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