Calculus AB—Exam 1
Section I, Part A

Time: 55 minutes
Number of quesﬁons: 28

NO CALCULATOR MAY BE USED IN THIS PART OF THE EXAMINATION.

Directions: Solve each of the following problems. After examining the form
of the choices, decide which is the best of the choices given.

In this test: Unless otherwise specified, the domain of a function f s
assumed to be the set of all real numbers x for which f(x) is a real number.
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T 4.  fis continuous for @ = x = b but not differentiable for some c such
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(D) f(c) is undefined.
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8.  Let fand g be differentiable functions with the following properties: -
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9. The production rate of cola, in thousands of gallons per hour, at the 3 K
production plant on July 1 is shown in the graph. Of the following, {x) 15
which best approximates the total number of thousands of gallons of o CONS foet
cola that were produced that day?
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(A) 800 (B) 4200 @4800
(D) 5000 - (E) 5400

10.. What is the instantaneous rate of change at x = 3 of the function f

given by f(x) = 9;2; 12?
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If fis a linear function and 0 < a < b, then fbaf” (x)dx =

(D) m(a — b) (E)

In3x, 0<x=

If f() : {xln 3, 3<x=
(A) Ino. (B) In27. (C) 3In3.

(D) 3 + In3. @ nonexistent.

3
, then lim f(x) is
4 x—3
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The graph of the function f shown in the figure has a horizontal tan-
gent at the point (—1, —3) and a cusp at (2, 0). For what values of x,
-5 < x < 5, 1s f not differentiable?

-4
(A) Oonly @ Qand 2 orﬂy (C) —1and0only
(D) —_1, 0, and 2 (E) —1and2 only

A particle moves along the x-axis so that its position at time #is given
by x(t) = t> — 7t + 12. For what value of ¢ is the velocity of the par-
ticle zero? '

(A) 2.5 (B) 3~ - ; (C)}3.5
(D) 4 (E) 45
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: 1) = e = AN
15. IfP(x) = ﬁx' \V4 fz + 3 dt, then F'(Z) — i: (X\ \j:
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16 If f(x) = cos e*, then f'(x) =

(A) sine® (B) 2sine** (C) —sin e
Q
(D) —2sine™ (E) »-2¢% sin o2 ‘F(*\ cos €
| £7(x) = -SngMe?a

=-AeHsine*
7. The graph of a twice-differentiable function fis shown. Which of the
foHowm0 is true?
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18.  An equation of the line tangent to the graph of y = 3x — cosx at
x = 01is

(A) y = 2x (B) y=2x—1 (C) y=3x + 1
DY y=3x—1 (E) y = 4x
6{': 3 +Siny Y= Bl)~Cos0
1) Shpe=3
(_jl io\) = 3+Sind g = -] porat (0 i) 'Y
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19 Iff'(x) = (x — 1)(x + 2)%(x — 4)% then the graph of fhas inflec-
tion points when x =

(A) —2only (B) 1only (C) 1and4 only
—2and 1 only (E) —2,1,and 4 only

ok K=-2= comed 20.  What are all values of k for which f_kaS'dx = 07
9 (4) -2 S® o () 2
LN = |
G X ((DD-2 and 2 (E) —2,0,and 2
>
t yjl e [ =(
@ T_K 2 l O 21. If dy/dt = myand m is a nonzero constant, then y could be
K=2 (A) 4™ 4e™ (C) e™ + 4.
D) mty + 4. (E) ﬂyz + 4.
- mE ( 2
y=He
M - L-’ e_mt e Y} 22.  The function fis given by f(x) = —x% + x> — 2. On which of the fol-
J+ lowing intervals is f decreasing?
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= Ame (A) (=00,0) (8) (—oo, ~\[§—> (©) (o, 3%)
mb
= Mie ,

£)= X432

C/1x) = =bx™ + 3x™ |
— (L XS +3%TLO

— ST = -
le ¥ r3% o o XS 73X Auuule
by ¥*
AX2 71 % ~
Wy h e

I E

248 _ PART IV: PRACTICE EXAMINATIONS




23. The graph of fis shown in the fisure below. Which of the following
could be the graph of the derivative of f?
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24, The minimum acceleration attained on the interval 0 < t < 4 by the
 particle whose velocity is givenby v(r) = £ — 4r2 — 35 1+ 54
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o ";)\M 25.  What is the area of the region between the graphs of y = x° and

y=—x—1fromx=0tox = 2?
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| 2
433 x| |
1 26.  The function fis continuous on the closed interval [1, 3] and has the
{ loS + 1('*\ 2 values given in the table. The equation f(x) = %must have at least
'd two solutions in the interval [1,3] if k =
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27.  What is the average value of y = x°Vx* + 9 on the interval [0, 2]?
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Calculus AB—Exam ]
Section I, Part B

Time: 50 Minutes
Number of Questions: 17

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS IN
THIS PART OF THE EXAMINATION.

Directions: Solve each of the following problems. After examining the form
of the choices, decide which is the best of the choices given.

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
numerical value.

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

Do

29.  The graph of a function fis shown. Which of the following statements
about fis false?

——=> it
\/ a

(A) hm f(x) exists. (B) lim_ f(x) = lim f(x)
(C) fla) exists. @fis continuous at x = g.

(E) fhas a relative minimum at x = q.
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Let f(x) = 2¢%* and g(x) = 5x°. At what value of x do the graphs of f
and ¢ have parallel tangents?

(A) —0.445 —0.366 (C) 0,50
) 0251 (5 =065
edge

The side of a cube is increasing at a constant rate of 0.2 centimeter per
second. In terms of the surface area S, what is the rate of change of the
volume of the cube, in cubic centimeters per second?

@ 0.1S (B) 0.2S (C) 0.6S
(D) 0.04S (E) 0.008S

The graphs of the derivatives of the functions f, g, and h are shown.
Which of the functions have a relative minimum on the open interval
@ = 5 = Pt

o

Cl 25 2 | X
a a [/ b
Ni 1 i
a b
y=rx y=g y=h'(x)
(A) fonly (B) gonly (C) honly

6) fand h only

(E) f,gandh
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. 2 2 -
@ The first derivative of the function fis given by f/(x) = 252= — % 1

5
How many critical values does f have on the open interval (0, 10)? )/
(A) One D Two (C) Three 2-€00S oL ¥
(D) Four (E) Six :

R e —

34.  Let f be the function given by f(x) = x%3. Which of the following
statements about f are true?

G. ,/) fis continuous at x = 0. | Vo M
/\H.‘ fis differentiable at x = 0. \

/IIL./  fhas an absolute minimum at x = 0.
&

(A) Ionly (B) II only (C) III only
(D) IandII only E_IE\) I and III only :

35. Iffis a continuous function and if F'(x) = f(x) for all real numbers x,
then f_zlf(3x) dx =

(A) 3F(2) — 3F(-1) (B) 3E(Q2) - $F(-1)
(@) F(©) = F(=3) (D) 3E(6) — 3E(3)
2
1 1 C: 2x) 2 A |
@>§F(6) =3 gF(—.”)) :3_’_ \_) + (SN) _/d/\,
7 |
‘ e s e R T J
3 \
Sl e
@ If a # 0, then lim 2 2 1S
G (1R ] M
; 1
A : B) 0. ))———.
(A) nonexistent (B) @ e
LRI )by >
@) = @ e 0
e v3 )\
€I\ /7"\i y, : A } ,
Ly
92 3
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37.  Population P grows according to the equation dP/dt = kP, where k ig

(Lp e a constant and ¢ is measured in years. If the population doubles every
S e & 12 years, then the value of k is approximately
S N (A) 3.585. (B) 1.792. (C) 0.693.
B ;
iy v (@) (D) 0.279. @0,058.
D e .’«-} | e
| 'f/ T 38.  The function fis continuous on the closed interval [1, 9] and has the
: values given in the table. Using the subintervals [1, 3], [3, 6], and [6, 9],
Vi T 05 what is the value of the trapezoidal approximation of | 19f(x) dx?
53 1 3 6 O
050 R N S fx) | 15 | 25 | 40 | 30
LRk N i
(A) 110 (B) 150 (@175
TOVN
@y 242.5 (E) 262.5

@ The base of a solid is a region in the first quadrant bounded by the
x-axis, the y-axis, and the line x + 3y = 9, as shown in the figure. If
cross sections of the solid perpendicular to the y-axis are isoceles right
triangles with the hypotenuses in the xy-plane, what is the volume of

the solid?
| (=
VG LESy Ge RUPRIS0 O E
i s
\ea = =
N (A) 6.75 (B) 13.5 (C) 15.188
(D) 20.25 (E) 405
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40. ) Which of the following is an equation of the line tangent to the graph

- of f(x) = x° — x* at the point where f'(x) = —12?
(’Lf\): (p)'\.s “4¥x ,
& ; (A) y = —x — 1.031 (B) ¥ = —x — 0.836
S = =
(,32 GG / (C) y= —x+ 0.836 (D) y = —x + 0.934
; i (B) y= —x + 1.031 e e
I Rersecrivy 3_}"0‘,‘4(‘#\‘“ 5 S 2
- —19335’56‘//‘\ ey SRV RO
¢ y Y4 g A 5 (In x)4
PU-?( B G BB T T B () ibe an antiderivative of 3 L E(2) = 0, then B(8) =
?‘\‘.l\{’. o (\ -l {‘;
el s @)5.163. (B) 0.860. (C) 0.184.
3 = (D) 0.180. (E) 0.004. 2 (Inx)!
2 (n¥)” ST =
2 - i ; .
=2 in 2 :/\3 3 ; C‘/ 2 *Z )Y‘!)() i [
/5 42.  If gis a differentiable function such that (x) < 0 for all real numbers
Sl g g
Q= = DRI F xand if f'(x) = (x? — x — 12) g(x), which of the following is true?
CNENGES (Aﬂ f has a relative maximum at x = —3 and a relative minimum at
\,?’( G R — 4
S = i
_‘%; Q n %/X - 02\ 37 '(@ f has a relative minimum at x = —3 and a relative maximum at
/5 '\\A 4 g = 4l _
C/1) = 631} (C) fhas a relative maximum at x = 3 and a relative minimum at
+ { 7 C \ R — _4 *
/ \ 3 ) ), . ¢ .0 . . :
59 Wit P N R ' (D) fhas a relative minimum at x = 3 and a relative maximum at
P i i 2 x = —4,
YL__-—-‘L-—-———-‘MM——, (E) It cannot be determined if f has any relative extrema.
N —— T ] ¢
— 2 i

@ If the length [ of a rectang]e is decreasing at a rate of 2 inches per

minute while its width w is Increasing at a rate of 2 inches per minute,
which of the following must be true about the ares A of the rectangle?
(A) Ais always increasing.

it ) o
(B) A is always decreasing. h - -
ci) A is increasing only when [ > . 7
(D) A is increasing only when w. ST o At
(E) A remains constant.
A g2y swi)
ot
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Let f be a function that is differentiable on the open interval (3, 7). If :
f(=1) = 4,f(2) = =5, and f(6) = 8, which of the following must be
true?

( I‘ f has at least two zeros.
MI.  fhas a relative minimum at x = 2.
Ao, Eersenie sl < e < 6 ile) = 4

(A) Ionly (B) II only (C) TandII only

,\.(1/)\‘) I and IIT only (E) I: H> and I

0 =k = —g— and the area under the curve y = sin x from x = k to
56 = %is 0.75, then k =
(A) 1.318. (B) 0.848. @ 0.723.
D) 0.533, ) 0252,

1KY

l -

15| "}'
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PART IV: PRACTICE EXAMINATIONS




