CALCULUS AB
PRACTICE EXAM
Section §, Part A
Time ~ 55 minutes
Number of questions — 28

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAM. (Questions 1-28)
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5. The function f given by f(x)=2x" —3x*—12x has a relative minimum at x =
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6. Letf be the function given by f(x)={2x-1} (x+1)
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8. The function f is continuous cn the closed interval [0, 6] and has the values given in the table
]
above. The trapezoidal approximation for J‘ J(x)dx found with 3 subintervals of equal length is
0

52. What is the value of k7 2+ 2}( = 52
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(B) 6
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9. A particle moves along the y-axis so that at any time ¢ > 0, its velocity is given by v(f) =4-61",

If the particle 1s at position x == 7 at time 7 = I, what is the position of the particle at time ¢ = 27 / d‘-%e
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10. The function f is given by f(x)=

. The figure above shows a portion of the graph of f.
Which of the following could be the values of the constants a and b7

KEIHIE B3] when x= 2 hottom 20 e
(B) a=2. b=-3 bz -4
(C) a=2, b=-2

(EY a=3, h=4
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11. What is the slope of the line tangent to the graph of y = atx =17 .
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15. The slope field for a certain differential equation is shown above. Which of the following couid
be a solution to the differential equation with the initial condition »{0) = 1?

(A) ¥ 324)6 (B) ¥y= 1//x¢2 () }.-.% (D) y= "I«-_xz
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16. If f/(x)= [x— ’?’ which of the following could be the graph of y = f(x).
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9 4s 2 -
3 -18+ F = 27-\§ X-dx = T9X, Gy ~Zx° =0

17. What is the area of the region enclosed by the graphs of f(x)=x-2x" and g{x)=-5x7 (g - )()

(A) g ® L X @ (E) 36
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18. For the function f, f'(x) =2x+1and f(I)=4. What is the approximation for f (1.2) found by
using the line tangent to the graph of fatx =17 ¢ '(J =73

(A) 0.6 (B) 34 (C) 4.2 @ (E) 4.64
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19. Let f be the function given by f{x)=x’ —6x". The graph of f is concave up when

T

(A) x>2 B) x<?2 (C) O<x<4 %xz- il x
(D) x<Qorx>4only (E) x>6only (;7)( -7 N +
X T 2.

20. If g(x)=x*-3x+4 and f(x) = g'(x), thenff(r)cbc— 3(3) : 3{‘\ G.944- (1-3 )
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21. The graph of /7, the derivative of the function f, is shown above for 0 < x < 10. The areas of the
regions between the graph of f”and the x-axis are 20, 6, and 4, respectively, If f{0) =2, what is
the maximum value of f on the closed mterval 0 < x < 10?

(A} 16 (B) 20 © :fz\) (D) 30 (E) 32



22.0F Fv)={(x=2)x-3)"(x—4)", then f has which of the following relative exirema?

I A relative maximumat x =2+~ + _ - +

I1. A relative minimum atx = 3 e
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I11. A relative maximum at v =4
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24, The radius of a circie is increasing. At a certain instant, the rate of increase in the area of the
circle is numerically equal to twice the rate of increase in its circumference. What is the radius
of the circle at that instant?
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26. For x> 0. f is a function such that f'(x) = iﬁ- nd f(x)= “Inx . Which of the following is
X x*
true? fax iS nf.’g‘ l‘-vl\.-_’r\x(:i , Sa j*\ <o 8 o x<i of {:’~>O
ke
(A) f is decreasing for x > 1, and the graph of f is concave down for x > ¢, 6@ Lahen
z w F

(B) f is decreasing for x> 1, and the graph of f is concave up for x > e.

((C) f is increasing for x > 1, and the graph of f is concave down for x > . Y /
Fulse

(D) f is increasing for x > 1, and the graph of f is concave up for x> ¢,

(E) 7 is increasing for 0 < x < ¢, and the graph of f is concave downforO < x < ¢ &
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Section I, Part B Time - 50 minutes Number of questions - 17
A CALCUIATOR IS REQUIRED ON THIS PART OF THE EXAM. (Questions 29-45)

29. A particle moves along the x-axis so that at any time ¢ > 0 #ts velocity is given by
v(t) =" In(r +2) . What is the acceleration of the particle at time ¢ = 6?

\/’: V('f‘)

) _“]
(A) 1.500 (B) 20.453 f(C) 29.453l (by 74.680 (E) 133.417 9&9 OL'/
' , trage ; x
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30. If jr:f(x)dx =6 and L"f(x)dx =4, then jo'(3+2f(x))dx = of#fx): io
(A) 10U By 2uU (L) 25 &)-\l (k) 20U ( 3olx= 5
r
/]
IS + S2-10

31. For 1 > 0 hours, H is a differentiable function of ¢ that gives the temperature, in degrees Celsius,
at an Arctic weather station. Which of the following is the best interpretation of H'(24)7?

(A) The change in temperature during the first day H . ¢ H f - o/A
(B) The change in temperature during the 24™ hour / oer
(C) The average rate at which the temperature changed during the 24™ hour
{D) The rate at which the temperature is changing during the first day

@1‘ he rate at which the temperature is changing at the end of the 24™ hour

32. A spherical tank contains 81.637 gallons of water at time t = 0 minutes. For the next 6 minutes,
water flows@ULDS the tank at the rate of 9sin(w + 1) gallons per minute. How many gallons of

water are in the tank at the end of the 6 minutes? Sul)‘f‘ ract
@ (B) 45.031 (C) 68.858 (D) 77.355 (E) 126.668
’ 6 Totel
q Sin Jtel = C/Zadge



33. A left Riemann sum, a right Riemann sum, and a trapezoidal sum are used to approximate the

1
value of L F{x)dx |, each using the same number of subintervals. The graph of the function f is

I
shown in the figure above. Which of the sums give an underestimate of the value of L Flodx ?

a. Left sum Y¢*
b. Rightsum no
c. Trapezoidal sum yés
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34. The first derivative of the function f is given by f(x) = x—de
inflection does the graph of f have on the interval O0< x <277

= (A) 3
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35.If £ is a continuocus function on the closed interval [a, b}, which of the following must be true?

(A) There is a number ¢ in the open interval (g, b) such that f(c)=0.79
There is a number ¢ in the open interval (a, #) such that f(a) < f{c) < f(b). no .
@ere is a number ¢ in the open interval [a, b] such that f{c¢)2 f(x){forall xin [a. b]. l{é’S, Ev
(D) There is a number ¢ in the open interval {(a, b) such that f(c)=0. A0
fb) - fla)

(E) There is a number ¢ in the open interval {a, b) such that f(¢) =

Ly

2.5

2.8

3.0

3.1

7

31.25

39.20 4
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36. The function f if differentiable and has values as shown in the tabie above. Both f and f’are
strictly increasing on the interval 0 < x < 5. Which of the following could be the value of f(3) ?

(A) 20 (B) 275 (C) 29 (E) 30.5
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37. The graph of f’, the derivative of the function £, is shown above. On which of the following
intervals is f decreasing?

(A) (2, 4] only
(B) {3, 5] only
(C) [0, 1] and 3, 5]

[2,4] and (6, 7]
@0, 2] and {4, 6]

38. The base of a loudspeaker is determined by the two curves y = f—o and y= —% for 1 <x<4,as

shown above. For this loudspeaker, the cross sections perpendicular to the x-axis are squares.
What is the volume of the loudspeaker, in cubic units?

(A) 2.046 (B) 4.092 (C) 4.200 (E) 25711

X 3 4 5 6 7
f(x) 20 17 12 16 20

39. The function f is continuous and differentiable on the closed interval [3, 7]. The table gives
selected values of £ on this interval. Which of the following statements must be true?

he

a. The minimum value of f on [3,7]is 12. ™
b. There exists ¢, for 3 < ¢ < 7, such that f'(¢)=0. yes  melT b/c Q (3) - § (")
c. f>0for5<x<7. marl)e ’ So slye =0

(A) I only B) Il only (C) III only
(D) Iand IlT only (E) L II, and III
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40. The figure above shows the graph of f7, the derivative of the function /. on the open interval
-7 <x<7. If f” has four zeros on -7 < x < 7, how many relative maxima does f have on -7 <

r<7?

(B) 2 (<) 3 (D) 4 (E) 5

41. The rate at which water is sprayed on a field of vegetables is given by R{f) =2v1+5¢° , where ¢ is
in mmutes and R(r) 1s in gallons per minute, During the time interval 0 < ¢ < 4, what is the

average rate of water flow, in gallons per minute? “
-*’"r-—““:"":-'--._._ __L_ {'.1 i‘s .'t\‘t ﬁi:\
(A) 8.458 (B) 13395 /7 (C) 14691 ) (D) 18916 (E) 35833 g J **'™*
0

x o | f | g | g (’,1{3) kgr"!) + 2(—21 {+°3,
1 3 -2 -3 il

)

42. The table above gives values of the differentiable functions fand g and their derivatives at x = 1.

109 = (270 +3)(1+500). then D= h* o (96 o3Y o't) 4 (26 149
(A) 28 (B) -16  (C) 40 Dy« ® o Qe +3( a0« 2001 440

43, The functions f and g are differentiable, and f(g(x))= I torallx. If f(3)=8 and f'(3)=9,

what are the values of g(8) and g’(8)? l ey are invesses
P! | o, 9 (8)- 3

(A) £(8) =§ and g'(8) =——§ (B) g(_S}:g and g {8)=§ 6 ' /8)‘: i/o[

(C) ¢(8)=3md ¢'(8)=-9 (D) £(8)=3 and g’(g;;:%

1 1
(E) g@=3and ¢g"(8)=— |
) g(8) g'(8) 9 I

44. A particle moves along the x-axis so that its velocity at any time ¢ > 0 is given by v(r)=5t¢™ —1.
At =0, the particle is at position x = 1. What is the total distance traveled by the particle from ¢
=0tr=4? y

(A) 0366  (B) 0.542  (C) 1.542 @ (E) 2.821 S v

O



45. Let f be the function with first derivaiive defined by f'(x) =sin (1) forO<x<2. Atrwhat

value of x does f attain 1ts maximum value on the closed interval 0<x< 2,

(A) O (B) L1862 @ (D) 1.845 (Ey 2
y - s*m(xﬂ
/
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