
AP Calculus AB Practice Exam 2 < 399

Section I-Part A

Number of Questions Time Use of Calculator

No28 55 Minutes

Directions:

Use the answer sheet provided in the previous page. All questions are given equal weight. There is no penalty for
unanswered questions. However, lof the number of incorrect answers will be subtracted from the number of
correct answers. Unless otherwise indicated, the domain of a function! is the set of all real numbers. The use
of a calculator is notpermitted in this part of the exam.

1. 18

x2
/
3dx

1 96 4
(A) - (B) - (C) -

3 5 3
1 96

(D) -- (E) --
3 5

2. The lim
X2 +4x - 5

IS
x3 - 1

(A) 0
1

(B) - (C) 5
3

(D) -00 (E) 00

s.lX

2cos tdt=
7f/2

(A) 2 cas x (B) -2 cas x (C) 2 sin x
(D) -2 sin x + 2 (E) 2 sin x - 2

6. Given the equation y = 3e-2
X, what is an

equation of the normal line to the graph at
x = ln2?

2 3
(A) y=3"(x-ln2)+4

2 3
(B) y = 3" (x + In 2) - 4

3 3
(C) y= -2(x-ln2)+4

3 3
(D) y = - 2 (x - In 2) - 4
(E) y = 24(x - In 2) + 12

Wh . h li csctrr /4 + h) - csc(n /4)
7. at IS t e rrn h ?

h_O

3. What is the lim I(x), if
x_-2

!(x) = {Ix-II
. 2x+7

if x > -2
;>

if x ::: -2'

(A) -3
(D) 11

(B) 1
(E) nonexistent

(C) 3

4. The graph of f' is shown in Figure 2T-1.
y

(A) ,Ji
,Ji

(D) 2 (E) undefined

(B) -,Ji (C) 0

o x

Figure 2T-l

Which of the graphs in Figure 2T-2 on
page 400 is a possible graph of !? GO ON TO THE NEXT PAGE
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(A) y

(D)

o ba

8. If f(x) is an antiderivative of x2H+!
and f(2) = 0, then f(O) =

(A) -6

(D) -52
9

(B) 6

(E) 56
9

(B) (C)

x

y

x

(E) y

x x

Figure 2T-2

(D) f(O) and 1'(0)
(E) 1'(0) and fl/(O)

2
(C) 9 y

9. If a function f is continuous for all values of x,
which of the following statements is/are always
true?

10. The graph of f is shown in Figure 2T-3 and f
is twice differentiable. Which of the following
has the largest value: f(O), 1'(0), fl/(O)?

I. 21
b

f(x)dx = r f(x)dx
a J2a

1I.1
b

f(x)dx = la

- f(x)dx

IIl.ll
b

f(x)dxl = lb

I f(x) I dx

(A) I only
(B) I and II only
(C) IIonly
(D) II and IIIonly
(E) I,II,and III

(A) f(O)
(B) 1'(0)
(C) fl/(O)

x

Figure 2T-3

11. J x4 - 1dx =
X2

x3
(A) -+x+ C

3
x3

(B) - - x+ C
3
x3 3

(C) -+-+C
3 x3

x3 1
(D)-+-+ C

3 x
x3 1

(E) - - - + C
3 x

GO ON TO THE NEXT PAGE
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(A) p(O) - p( -4)

(B) 4p(0) - 4p(-4)
1 1

(C) - p(O) - - p( -4)
4 4
1 1

(D) 4 p(O) + 4p( -4)

(E) p(O) + P( -4)

9
(A) - gallons

2
(B) 5 gallons
(C) 175 gallons
(0) 350 gallons
(E) 450 gallons

12. If p'(x) = q(x) and q is a continuous function
o -

for all values of x, then 11q(4x)dx is

14. If f(x)=5cos2(n - x), then f' (~) is

(A) 0 (B) -5 (C) 5
(D) -10 (E) 10

13. Water is leaking from a tank at a rate
represented by f(t) whose graph is shown in
Figure 2T-4. Which of the following is the best
approximation of the total amount of water
leaked from the tank for 1 ::::t ::::3?

jx 3t
15. g(x) = --dt, then g'(2) is

1 t3 + 1

(A) 0

(0) -5
6

2
(B) --

3
(E) ~

6

2
(C) 3

200
•...
::l
0 150'§
I'::
0

~ 100
01)

50

16. If 12(2X - 2)dx= - 3, apossiblevalueofkis

(A) -2
(0) 2

(B) 0
(E) 3

(C) 1

2 3 (hours)

17. If la

f(x)dx = - 1:f(x)dx for all positive

values of a, then which of the following could
be the graph of f? See Figure 2T-5.

Figure 2T-4

(A) y (B) y (C) y

o xx x

(D) y (E) y

o

.:

x o x

Figure 2T-5

GO ON TO THE NEXT PAGE
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18. A function I is continuous op [1, 5] and some
of the values of I are shown below:

x 1 3 5

I(x) -2 b -1

If I has only one root, r , on the closed inter-
val [1, 5], and r -::f 3, then a possible value of b is

(A) -1
(D) 3

(B) 0
(E) 5

(C) 1

19.
1

Given the equation V = -nr2(5 - r), what is
3

the instantaneous rate of change of V with
respect to r at r = 5?

25n
(A) --

3
(D)25n

25n
(B) 3

125n
(E) 3

50n
(C) 3

20. What is the slope of the tangent to the curve
x3 - )/2 = 1at x = I?

(B) 0 (C) _3_
2~

3
(A) --

2

(D) ~
2

(E) undefined

21. The graph offunction I is shown in
Figure 2T -6. Which of the following is true for
Ion the interval (a, b)?

y
f

a
x

Figure 2T-6

I. The function I is differentiable on (a, b).
II. There exists a number k on (a, b) such

that f'(k) = o.
III. I" > 0 on (a, b)

(A) I only
(B) II only
(C) I and II only
(D) II and III only
(E) I, II and III

22. The velocity function of a moving particle on
the x-axis is given as vet) = r - 3t - 10. For
what positive values of t is the particle's speed
increasing?

3
(A) 0 < t < - only

2
3

(B) t> - only
2

(C) t> 5 only
3

(D) 0 < t < - and t > 5 only
2

3
(E) - < t < 5 only

2

23. The graph of I consists of two line segments
and a semicircle for - 2 < x < 2 as shown in

Figure 2T-7. What is th:val: of 1:I(x)dx?

y

f

x

Figure 2T-7

n
(A) - 2 - Zst (B) - 2 - n (C) - 1 - -

n 2
(D) 1+ "2 (E) -1 - n

24. What is the average value of the function

y = 3 cos(2x) on the interval [- ~, ~]?

(A) -2

1(D)

2
(C) 0(B)

n
3

(E)
2n

GO ONTO THE NEXT PAGE



25. If f(x) = Ix31,whatisthevalueo~limf'(x)?
x_-!

(A) -3
(D) 3

(B) °
(E) undefined

(C) 1

26. A spherical balloon is being inflated. At the
instant when the rate of increase of the volume
of the sphere is four times the rate of increase
of the radius, the radius of the sphere is

1
(A)4fi

1
(B)fi

1
(C)

1
(D) 16n

(E) n

AP Calculus AB Practice Exam 2 ( 403

27.
dy X2

If -d = - and at x = 0, y = 4, a solution to
x y

the differential equation is

y2 x3
(D)-=-+42 3

l x3

(E) - = - +82 3

28. The area of the region enclosed by the graph of
x = y2 - 1 and the y-axis is

(A)
4

(B) (C) 2
-- ° -

3 3

4
(E)

8(D) - -
3 3

STOP. AP Calculus AB Practice Exam 2 Section I-Part A
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Section I-Part B

~Nurrlberof QUestion~~U~~~!rm'e'l;iih~ Use of Calculator':~5
17 50 Minutes Yes

Directions:

Use the same answer sheet from Part A. Pleasenote that the questions begin with number76. This is not an error. It
is done to be consistent with the numbering system of the actual AP Calculus AB Exam. All questions are given
equal weight. There is no penalty for unanswered questions. However, ~ of the number of incorrect answers will
be subtracted from the number of correct answers. Unless otherwise indicated, the domain of a function f is
the set of all real numbers. If the exact numerical value does not appear among the given choices, select the best
approximate value. The use of a calculator is permitted in this part of the exam.

76. The graph of f". the derivative of f, is shown
in Figure 2T-8. At which value of x does the
graph f have a horizontal tangent?

79. Let fbe a continuous function on [4,10] and
have selected values as shown below:

y
x 4 6 8 10

f(x) 2 2.4 2.8 3.2

x

Using three right endpoint rectangles of equal
length, what is the approximate value of

110

4 f(x)dx?

(A) 8.4
(D) 16.8

(B) 9.6
(E) 20.8

(C) 14.4

Figure 2T-8 80. Given a differentiable function f with
1

f( -1) = 2 and I''.-1) = 2' Using a tangent

line to the graph of f at x = - 1, find an
approximate value of f( -I.I)?

(A) Xl

(D) Xl and X2
(B) 0
(E) X3

77. The position function of a moving particle is
s (t) = 5 + 4t - ? for 0 :s t :s 10 where s is in
meters and t is measured in seconds. What is
the maximum speed in m/sec of the particle
on the interval 0 :s t :s IO?

(A) -3.05
(D) 1.95

(C) 0.95(B) -1.95
(E) 3.05

81. lnx
If area under the curve of y = - from X = 1

X
to x = b, where b > 1 is 0.66, then the value
of b is approximately,(A) -16

(D) 4
(B) 0
(E) 16

(C) 2

(B) 2.25
(E) 5.71

(C) 3.15(A) 1.93
(D) 3.7478. How many points of inflection does the graph

of y = cas (X2) have on the interval (0, n)?,

(A) 0
(D) 3

(C) 2(B) 1
(E) 4 GO ON TO THE NEXT PAGE
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82. The base of a solid is a region enclosed by the
circle X2 + y2 = 4. What is the approximate
volume of the solid if the cross sections of the
solid perpendicular to the x-axis are semicircles?

16n 32n
(B) 3 (C) 3

512n
(E) 15

x = y2 and x = 9 about the y-axis?

81n
(B) 2

1944n
(E) --

5

(A) 36n

(D) 1994
5

486n
(C) 2

(A) 8n

(D) 64n
3

86. At what valuets) of x do the graphs of y = eX
and y = X2 + 5x have parallel tangent lines?

83. The temperature of a cup of coffee is dropping

at the rate of f(t) = 4 sin (~) degrees for

o ::: t::: 5, where f is measured in Fahrenheit
and t in minutes. If initially, the coffee is 95°F,
find its temperature to the nearest degree
Fahrenheit 5 minutes later.

(A) -2.5
(C) 0 and 5
(E) -2.45 and 2.25

(B) 0
(D) -5 and 0.24

87. Let y represent the population in a town. If y

decreases according to the equation ~ = ky,

with t measured in years, and the population
decreases by 25% in 6 years, then k =

(A) 84
(D) 92

(B) 85
(E) 94

(C) 91

84. The graphs of f", s'. p', and q' are shown in
Figure 2T-9. Which of the functions f, g, p, or
q have a relative minimum on (a, b)?

(A) -8.318
(D) -0.120

(B) -1.726 (C) -0.231
(E) -0.048

(B) g only
(D) q only

88. If h(x) = lx

(t - 5)3dt on [4, 8], then h has a

local minimum at x =(A) f only
(C) p only
(E) q and p only (A) 4

(D) 7
85. What is the volume of the solid obtained by

revolving the region enclosed by the graphs of

(B) 5
(E) 8

(C) 6

y yy

x

f'

x

y

q'

x

Figure 2T-9

GO ON TO THE NEXT PAGE
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89. The volume of the solid generated by revolving
the region bounded by the gr~ph of y = x3, the
line y = 1, and the y-axis about the Y7axisis

n 2n 3n
(A) 4 (B) 5 (C) 5

2n 3n
(D) 3 (E) 4

91. If f(x) = - Ix - 31, which of the following
statement about f is true?

I. f is differentiable at x = 3.
II. f has an absolute minimum at x = 3.

III. f has a point of inflection at x = 3.

(A) II only
(B) III only
(C) II and III only
(D) I, II, and III
(E) none

90. If p(x) = lx

q~t)dt a < x < b and the graph

of q is shown in Figure 2T-I0, which of the
graphs shown in Figure 2T-ll is a possible
graph of p? 92. The equation of the tangent line to the graph

of y = sin x for ° :::x :::n at the point where
dy 1.
-=-1S
dx 2

y

a x

(A) y = ~ (x _ n) _ v'3
2 3 2

1( n) v'3(B) y = - X - - +-
2 3 2

1( 1) it(C) y = - X - - + -
2 2 3

1( 1) n(D) y = 2 x - 2 - '3

1( 1) n(E) y = - x + - --
2 2 3

Figure 2T -10

y yy

a b xa

y y
(D) (E)

a a b xb x

Figure 2T -11

STOP. AP Calculus AB Practice Exam 2 Section I-Part B
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.Section II-Part A

Number of Questions Time Use of Calculator

3 45 Minutes Yes

Directions:

Show all work. You may not receive any credit for correct answers without supporting work. You may use an
approved calculator to help solve a problem. However, you must clearly indicate the setup of your solution using
mathematical notations and not calculator syntax. Calculators may be used to find the derivative of a function
at a point, compute the numerical value of a definite integral, or solve an equation. Unless otherwise indicated,
you may assume the following: (a) the numeric or algebraic answers need not be simplified; (b) your answer,
if expressed in approximation, should be correct to 3 places after the decimal point; and (c) the domain of a
function f is the set of all real numbers.

1. A particle is moving on a coordinate line. The
graph of its velocity function v(t) for
o :s t :s 24 seconds is shown in Figure 2T -12.

(D) When is the acceleration of the particle
equal to zero?

(E) Find the approximate acceleration at
t = 20 seconds.

v(t)
2. Let R be the region in the first quadrant

enclosed by the graph of y = 2 cos x, the x-axis,
and the y-axis.30

~25
u
~ 20
~
~ 15
'-'10

5

(A) Find the area of the region R.
(B) If the line x = a divides the region R into

two regions of equal area, find a.
(C) Find the volume of the solid obtained by

revolving region R about the x-axis.
(D) If R is the base of a solid whose cross

sections perpendicular to the x-axis are
semi-circles, find the volume of the solid.

o 2 4 6 8 10 12 14 16 18 20 22 24
(seconds)

Figure 2T -12

(A) Using midpoints of the three subintervals
of equal length, find the approximate value

of 124 v(t)dt.

(B) Using the result in part (A), find the
average velocity over the interval
o :s t :s 24 seconds.

(C) Find the average acceleration over the
interval 0 :s t :s 24 seconds.

3. The temperature of a liquid at a chemical plant
during a 20-minute period is given as

g(t) = 90 - 4 tan (;0)' where g(t) is measured

in degrees Fahrenheit, 0 :s t :s 20 and tis
measured in minutes.

(A) Sketch the graph of g on the provided grid.
What is the temperature of the liquid to the
nearest hundredth of a degree Fahrenheit
when t= 10? See Figure 2T-13.

GO ON TO THE NEXT PAGE



408 ) STEP 5. Build Your Test-Taking Confidence

90
'0
'n) 88!86
'"841----+---+----t------1
~.g 82

80 L-..__ ...I...- __ ....L...__ ....L...__ ~
o 5 10

t(minutes)

Figure 2T-13

15 20

(B) What is the average temperature of the
liquid to the nearest hundredth of a degree
Fahrenheit during the 20-minute period.

(C) At what values of t is the temperature of the
liquid below 86°F?

(D) During the time within the 20-minute
period when the temperature is below
86°F, what is the average temperature
to the nearest hundredth of a degree
Fahrenheit?

STOP. AP Calculus AB Practice Exam 2 Section II-Part A



AP Calculus AB Practice Exam 2 < 409

"Section II-Part B

Number of Questions

3

Time

No

Use of Calculator

45 Minutes

Directions:

The use of a calculator is.not permitted in this part of the exam. When you have finished this part of the exam,
you may return to the problems in Part A of Section II and continue to work on them. However, you may not
use a calculator. You should show all work. You may not receive any credit for correct answers without supporting
work. Unless otherwise indicated, the numeric or algebraic answers need not be simplified, and the domain of a
function I is the set of all real numbers.

4. Given the function I(x) = 3e-2x2
,

(A) at what valuets) of x, if any, is f'(x) =O?
(B) at what valuets) of x, if any, is I"(x) =O?
(C) find lim I(x) and lim I(x).

"'--+00 x-+-oo

(D) find the absolute maximum value of I and
justify your answer.

(E) show that if I(x) = ae-bx2 where a > 0
and b > 0, the absolute maximum value of
lis a.

5. The function 1is defined as I(x) = lx

g(t)dt

where the graph of g consists of five line
segments as shown in Figure 2T-14.

(A) Find 1(-3) and 1(3).
(B) Find all values of x on (- 3, 3) such that
I has a relative maximum or minimum.
Justify your answer.

(C) Find all values of x on (- 3, 3) such that
the graph I has a point of inflection.
Justify your answer.

(D) Write an equation of the line tangent to the
graph to I at x = 1.

y

-4 3 x

-3

Figure 2T -14

6. The slope of a function I at any point (x, y) is

L. The point (2, 1) is on the graph of f.
2X2

(A) Write an equation of the tangent line to the
graph of 1at x = 2.
Use the tangent line in part (A) to
approximate 1(2.5).

Solve the differential equation dd
y = L
x 2X2

with the initial condition 1(2) = 1.
Use the solution in part (C) and find
1(2.5).

(B)

(C)

(D)

STOP. AP Calculus AB Practice Exam 2 Section II-Part B
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Answers to AB Practice Exam 2-Section I

Part A 12. C 24.C 81. C

1.B 13.C 25.A 82. B

2.A 14.A 26.B 83.A

3. C 15. C 27. E 84. A

4.D 16.E 28. D 85.E

5. E 17.A 86.E

6.A 18.A PartB 87.E

7.B 19.A 76.E 88.B

8.D 20.E 77.E 89.E

9.C 21. C 78.D 90. C

10.A 22. D 79.D 91. E

11. D 23.C 80. D 92.B
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Answers to AB Practice Exam 2-Section II

Part A PartB

1. (A) 480 (3 pts.) 4. (A) x=O (l pt.)
(B) 20 ft/s (2 pts.) 1

(B) x= ±- (2 pts.)
(C) 1.25 ft/s2 (l pr.) 2
(D) t = 6 and t = 14 (2 pts.) (C) lim I(x) = 0 and lim I(x) = 0 (2 pts.)

x-e co x_-oo

(E) 2.5 ft/s2 (l pt.) (D) 3 (2 pts.)
(E) See solution. (2 pts.)

2. (A) 2 (2 pts.)
JT 5. (A) 1(-3) = 1 and 1(3)= 0 (2 pts.)

(B) a ="6 (3 pts.)
(B) x = - 1, 1 (3 pts.)

(C) JT2 (2 pts.) (C) x = 0 and x = 2 (2 pts.)
JT2 (D) y = 1 (2 pts.)(D) - (2 pts.)
8

1
3. (A) See graph, and g(lO) = 87.82°. (3 pts.) 6. (A) y = - (x - 2) + 1 (3 pts.)

8
(B) 87.54° (2 pts.) (B) 1.063 (l pt.)

(C) 15.708 < t:s 20 (2 pts.) (C) y = e(-1/2x) + (1/4) (4 pts.)
(D) 84.99° (2 pts.) (D) e1/20 (or 1.051) (1 pr.)
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Solutions to AB Practice Exam 2-Section I

r X2/3dx = x5/3] 8 = 3x5/3] 8

l, 5/3 0 5 0

3(8)5/3 3(32) 96
=---0=--=-

5 5 5

5. The correct answer is (E).

Ix 2 cas t dt = 2 sin t] :/2 = 2 sin x - 2(1)
:n:/2

=2sinx - 2

Section I-Part A

1. The correct answer is (B).

6. The correct answer is (A).

3 -2xy= e ; dy = 3e-2x(-2) = _ 6e-2x
dx

2. The correct answer is (A).

X2 4x 5

1. X2 + 4x - 5 li x3 - x3 - x31m = 1m ..::..:..----:-...::..:.....---'--'-
x3 - 1 x3 1

dy I = - 6e-21n2 = - 6 (e1n2)-2
dx x= In2

= - 6(2)-2

3
21 4 5

= lim x 2
Slope of normal line at x = In 2 is -.

3
At x = In 2 y = 3e-21n2=~. point ftn 2 ~)

, 4' \' 4 .
Equation of normal line:

3 2 2 3
y - - = -(x -In2) or y = -(x -In2) +-.

4 3 3 4

3. The correct answer is (C).

lim Ix-II = 1- 2 - 11 = 3
x--J'-2+

lim (2x + 7) = 2(-2) + 7 = 3

Thus, lim f(x) = 3.
x-+-2

7. The correct answer is (B).

f'(x) = lirn f(x + h) - f(x)
h ....• O h4. The correct answer is (D).

See Figure 2TS-l.

r +

. csc (~ + h) - csc (~)
Thus, lim h

h ....•O

f deer iner deer

d(::xl, ~-csc G) cot G)
= - h(l)= - h.

a b

r incr deer

II( ,
0

f" +

f concave concave
upward downward

Figure 2TS-l

8. The correct answer is (D).
3 2 du 2Let u =x + 1,du =3x dx or - =x dx.

3

f(x) = J x2R+fdx= J v'U~u

= ~ J U
1
/
2
du



1U3/2

=--+C
33/2

= ~(x3 + 1)3/2+ C
9
2

f(2) = 0 => _(23 + 1)3/2+ C= 0
9
2=> _(9)3/2 + C = 0
9

=> 6 + C = 0 or C = - 6

2 3 3/2 6f(x) = -(x + 1) -
9
2 -52

f(O)=- -6=-9 9
9. The correct answer is (C).

Statement I is not true, e.g.,

4 18
21 x dx ! 2 0 x dx.

Statement II is always true since

jb f(x)dx = _ la

f(x)dx by properties of

definite integrals.
Statement III is not true, e.g.,

11: xdxl! 1>x1dx.

10. The correct answer is (A).

f(O) = 0; 1'(0) ::::0 since f is concave
downward. Thus, f(O) has the largest value.

11. The correct answer is (D).

12. The correct answer is (C).
du

Let u=4x; du=4dx or "4 = dx.

J q(4x)dx = J q(u) ~u

1 1
=4 p(u)+c=4P(4x)+C

AP Calculus AB Practice Exam 2 < 413

o 1 10

Thus, 11q(4x)dx = 4 p(4x) -1

1 1
= 4P(0) - 4P(-4).

13. The correct answer is (C).

The total amount of water leaked from the
tank for

1 ::::t ::::3 = J3 f(t)dt

~ 100 + 25 + 50 ~ 175 gallons.

14. The correct answer is (A).

f'(x) = lO[cosfn - x)][ - sin(n - x)](-l)

= 10 cos(n - x) sin(n - x)

f' (~) = lOcos (n - ~) sin (n - ~)
= lOcos (~) sin (~)

= 10(0)(1) = 0

15. The correct answer is (C).

3x 3(2) 6 2
g'(x) = x3+1; g'(2) = 23+1 ="9="3

16. The correct answer is (E).

12 (2x - 2)dx = X2 - 2x ]~

= (22 - 2(2)) - (k2 - 2k)

= 0 - (P - 2k) = - P + 2k

Set - k2 + 2k = - 3 => 0 = k2 - 2k - 3

0=(k-3)(k+1)

=> k = 3 or k = - 1.

17. The correct answer is (A).

la

f(x)dx = - 1:f(x)dx => f(x) is an

odd function. The function whose graph is
shown in (A) is the only odd function.
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18. The correct answer is (A).

See Figure 2TS-2.

y

o x

II. There exists a horizontal tangent to the
graph on (a, b); thus, f'(k) = 0 for some
k on (a, b).

III. The graph is concave downward; thus
f" < O.

22. The correct answer is (D).

v(t) = t2
- 3t - 10; set v(t) = 0

=} (t - 5)(t + 2) = 0

=} t = 5 or t = - 2

a(t) = 2t - 3; set a(t) = 0

3
=}2t-3=Oort=-.

2

(3,5)e_
/ ,

/ ,
I \

I \
I .0,3) \

I / , \
/ '\

I I ,
I I (3,1) \ I
II ".-, \1

I I / '\'

A possible
graph off

I "....,. ,
I I I / 3 / ',' ·5
II / / / "

11//,,/ ",~(3,-1) ~
/1/",_"'- ••.•••.• (5,-1)

(1,-2)

Figure 2TS- 2

If b = 0, then r = 3, but r cannot be 3.
If b= 1, 3, or 5, fwould have more than one
root. Thus, of all the choices, the only possible
value for b is -1.

19. The correct answer is (A).

1 2 1 2V= =it r (5) - +n r (r)
3 3

5 2 1 3
=-Jrr --Jrr

3 3

dV 10 2
-=-Jrr-Jrr
dr 3

dVI 10 -25Jr
- = -Jr (5) - Jr (25) = -~
dr r=5 3 3

20. The correct answer is (E).

3 2 2 dy dy 3x2
X - Y = 1; 3x - 2y- = 0 =} - = -

dx dx 2y

Atx=l, 13 -l=l =} y=O=} (1,0)

d 3 (12)

d
y I = -- undefined.
x x=l 2(0)

21. The correct answer is (C).

I. f is differentiable on (a, b) since the
graph is a smooth curve.

See Figure 2TS-3.

V(t) -------------------++++
t 0( [

3
2 5o

a(t) -------++++++++++++++++

Figure 2TS- 3

Since v(t) and a(t) are both negative on
(0, 3/2), and are both positive on (5, (0), the
particle's speed is increasing on these intervals.

23. The correct answer is (C).

1: f(x) dx = 1:f(x) dx + 12 f(x) dx

= l (2)(-1) +(-(l) n (1)2)

n= -1--
2

24. The correct answer is (C).

1 11C12

Average value = ~ _ (_ ~) _1C123cos(2x)dx

=~ [3sin(2X)]1C12
Jr 2 -1CP

= 2 [sin n - (sin [-Jr])] = O.
2Jr
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25. The correct answer is (A). y

{

X3 if x :::0
I(x) = I

x3
1 = -x3- ifx<O

f'(x) = {3X2
if x::: 0

-3X2 if x < 0

lim f' (x) = lim {-3X2) = - 3
x-+-I x-+-I

-1

-1

26. The correct answer is (B).

V= !nr3• dV =4nr2dr
3 'dt dt

dV dr 2
Since dt = 4 dt :::}4 = 4n r or

2 1 1
r =- orr=-.

n y'1i

Figure 2TS-4

Section I-Part B

76. The correct answer is (E).

At x = X3' II = O.Thus the tangent to the
graph of I at x = X3 is horizontal.

27. The correct answer is (E).

dy X2
-=-; ydy=x2dx
dx y

77. The correct answer is (E).

s(t)=5+4t- r; v(t)=sl(t)=4-2t

See Figure 2TS-5.

l x3

2 = 3 + C. Substituting (0, 4)

42
-=0+C:::}C=8.
2

l x3

Thus, a solution is - = - + 8.
2 3 [-2,12] by [-30,5]

28. The correct answer is (D).
See Figure 2TS-4.

Figure 2TS-5

Since v(t) is a straight line with a negative
slope, the maximum speed for 0 ::: t :::10
occurs at t = 10 where v(t) = 4 - 2(10) =
- 16. Thus maximum speed = 16.

A = III(l- 1)dy 1= [l - y]l
-1 3_1

= I(~-l) - (-~-(-1))1=~
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78. The correct answer is (D).
See Figure 2TS-6.

[O,n] by [-2,2]

Figure 2TS-6

Using the [Inflection] function of your calculator,
you will find three points of inflection. They
occur at x = 1.335, 2.195, and 2.8.

79. The correct answer is (D).

110

4 f(x) dx ~ 2(f(6) + f(8) + f(10))

~ 2(2.4 + 2.8 + 3.2) ~ 16.8

80. The correct answer is (D).

f(-I)=2=} a point (-1,2).
1 1

1'(-1) =- =} theslopeatx= -1 is-.2 2
Equation of tangent at x = - 1 is

1 1
Y - 2 = - (x + 1) or y = - (x + 1) + 2.

2 2
1

Thus, f(-1.1) ~ - (-1.1 + 1) +2 ~ 1.95.
2

81. The correct answer is (C).

jb lnx
Area = -dx=0.66.

1 x
1

Let u= lnx; du= -dx.
x

J In x J u2 (In X)2
-dx= udu=-+C=--+C

x 2 2

jb lnx dx= (Inx)2] b

1 X 2 1

(In b)2 (In 1)2
-----2 2

(In b)2 2
Let -- = 0.66 (In b) = 1.32.

2

In b =.J1.32

b ~ 3.15

82. The correct answer is (B).

See Figure 2TS-7.

2

y

y=-V4-x2

x-2

-2

Figure 2TS-7

Area of a cross section = ~JT ( J4 _ X2) 2

121
Volume of the solid = -JT (4 - X2) dx.

_22

16JT
Using your calculator, you obtain V = --.

3

83. The correct answer is (A).
Temperature of coffee

= 95 -15

4sin (~) dt

~ 95 - 10.9548 ~ 84°Fahrenheit.



84. The correct answer is (A).

See Figure 2TS-S.

r 0 +

•• I ~
0

f deer. 1 iner.

reI. min.

Figure 2TS-8

Only f has a relative minimum on (a, b).

85. The correct answer is (E).

See Figure 2TS-9.

y

3 ---------- x=y2

-3

xo

Figure 2TS-9

Volume=n 1:(92
- (l)2)dy

1944n--
5

86. The correct answer is (E).

y = eX; d: = eX

2 dy
y = x + 5x; dx = 2x + 5

If the graphs have parallel tangents at a point,
then the slopes of the tangents are equal.
Enter yl = e" and y2 = 2x + 5. Using the
[Intersection] function on your calculator, you
obtain x = - 2.45 and x = 2.25. (See
Figure 2TS-l 0.)
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[-4,3] by [-5,12]

Figure 2TS-IO

87. The correct answer is (E).

. dy k kt
Since dx = y =?- Y =Yoe

3 3_ Y k(6) -'. _ e6k- Yo - oe --.' - -4 4
=?- In (~) = In (e6k

)

=} In~ ~6k od~ In ~D~_0.048.

88. The correct answer is (B).

h'(x) = (x - 5)3

See Figure 2TS-11.

h'(x) 0 +
x 0( [ I ] ~

4 5 8
hex) deer.

~
iner.

reI. min.

Figure 2TS-ll

Thus, h has a relative minimum at x = 5.

89. The correct answer is (E).

See Figure 2TS-12.

p'=q 0 +
0( ] ~

a 0 b

p deer. 1 iner.

reI. min.

Figure 2TS-12

The graph in choice (E) is the one that satisfies
the behavior of p.
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90. The correct answer is (C).

See Figure 2TS-13.

x=y1,.j

x

~----~------~------~----~y=l

Figure 2TS-13

Volume = it 11 (i/3f dy.

Using your calculator, you obtain V = 3n /5.

91. The correct answer is (E).

See Figure 2TS-14.

[-1,7] by [-5,1]

Figure 2TS-14

The function f is not differentiable at x = 3,
has a relative maximum at x = 3, and has no
point of inflection. Thus all three statements
are not true.

92. The correct answer is (B).

. dy
y = sin x; dx = cas x

dy 1 1 tt
Set - = - =} cas x = - or x = -.

dx 2 2 3

At x= n y= sin (n) = v0. (n v0).
3' 3 2' 3' 2

tt
Equation of tangent line at x = -:

3
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Solutions to AB Practice Exam 2-Section II

Section II-Part A

1. (A) The midpoints of 3 subintervals of equal
length are:

t = 4, 12, and 20.
- 24 - 0

The length of each interval is = 8.
3

Thus, 124 v(t)dt ~ 8 [v(4) + v(12) + v(20)]

~8[25+15+20]

= 8(60) = 480.

1 124
(B) Average velocity = - v(t)dt

24 0

1
~ -(480) = 20 ft/s.

24
v(24) - v(O) 30

(C) Average acceleration = = -
24 - 0 24

= 1.25 £t/s2
•

(D) a(t) = 0 at t= 6 and t= 14, since the
slopes of tangents at t=6 and t= 14 are O.

() ()
v(22) - v(18) 25 - 15 10

E a 20 ~ ~ ~-
22 - 18 4 4

~ 2.5 ft/s2

2. See Figure 2TS-15.

y

2

xo

Figure 2TS-15

(A) Area of R = 17r!2 2 cos x dx

- 2 sin X]7r!2- 0

= 2 sin (~) - 2 sin(O) = 2.

(B) 1a

2 cos x dx = 1

2 sin x] o = 2 sin a - 2 sin (0) = 2 sin a

1
2 sin a = 1 :::} sin a = -

2

1(1) n:::}a = sin - "2 = 6"

(C) Volume = tt 17r!2 (2 cos x)2dx

=n 17r!2 4 cos" X dx

= 4n 17r!2 cos2dx

= 4n 17r!2 1 + cos(2x) dx
o 2

= Ltt 17r!2 [1 + cos(2x) ] dx

[
Sin(2X)]7r!2

=2n x+---
2 0

=2n[(~ + si~n)_ol=n2.
(D) Area of cross section = ~n (2 c~s x ) 2

1 2= -n cos x.
2

1
7r!2 1

V= -ncos2xdx
o 2

1 17r!2
= -n cos2 x dx

2 0

= ~n 17r!2 1+ cos(2x) dx
2 0 2

= n 17r!2 (1 + cos(2x)dx)
4 0
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it [ Sin(2X)]7r/2
=- x+---

420

_ n [( n sin n ) ]-- -+-- -0
4 2 2 8

3. (A) See Figure 2TS-16.

? 90
'Q)..c:

88<=d)a
0 86
en
d)
d) 84'"'OJ)
d)

"0
82

g(t) = 90 4 tan (ziJ)----.., r-----
~

~

80
o 5 10

t (minutes)
15 20

Figure 2TS-16

g(10) = 90 - 4 tan (~~) = 90 - 4 tan (~)

~ 90 - 4(0.5463) ~ 90 - 2.1852

~ 87.815 ~ 87.82° F

(B) Average Temperature

Using your calculator, you obtain:

1
= - (1750.75) = 87.5375

20

~ 87.54°F.

(C) Set the temperature of the liquid equal to
86°F. Using your calculator, let

YI = 90 - 4 tan (;0) ; and Y2 = 86.

To find the intersection point of YI and Y2,
let Y3 = YI - Y2 and find the zeros of Y3'
Using the [Zero] function of your
calculator, you obtain x = 15.708. Since
YI < Y2 on the interval 15.708 < x :::20,
the temperature of the liquid is below
86°F when 15.708 < t::: 20.

(D) Average temperature below 86°

1 to
- 20 - 15.708 l15.70B

(90 - 4 tan (:CJ ) dx.

Using your calculator, you obtain:
1

Average temperature = --(364.756)
4.292

~ 84.9851

~ 84.99° F.

Section II-Part B

4. (A) f'(x) = 3(e-2x2
) (-4x) = _12xe-2x2

Setting f'(x) = 0, _12xe-2x2 = 0
=} x=O.

(B) ["(x) = (-12) (e-2x2
)

+ (-12x) (e-2x2
) (-4x)

Setting ["(x) = 0, 12e-2x2 + 48x2 e-2x2 = 0

=} 48x2e-2x2 = 12e-2x2

1
=} 48x2 = 12 =} X2 = 4' or
1

x= ±-.
2

(C) lim3e-2x2 = lim ~ = 0
x--+oo x-e cc e2x

1· 2 2 l' 3im 3e - x = rrn -2 = 0
x--+-oo x--+-oo e2x

(D) See Figure 2TS-17.

r + 0

II( ~x

0

f iner. ! deer.

reI. max.

Figure 2TS-17
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-12x
I'(x) = - 12xe-2x2 = --'

e2x2

1(0) = 3, since 1 has only one critical
point (at x = 0), thus at x = 0, 1has an
absolute maximum. The absolute
maximum value is 3.

(E) l(x)=ae-bx2, a> 0, b > °
f'(x) = ae-bx'(-2bx) = - 2abxe-bx2

Setting
f'(x) = 0, _2abxe-bx2 = ° =} x = °

, -2abx1(x) = b 2 •e x

f'(x) > ° if x < ° and f'(x) if x > 0.
Thus, 1has a relative maximum at x = 0,
and since it is the only critical point, 1has
an absolute maximum at x = 0. Since
1(0) = a, the absolute maximum for 1 is a.

5. (A) 1(-3) = 1-3

g(t)dt= -1° g(t)dt
° -3

= - 1~1g(t)dt - 1~g(t)dt

= - ( -'l(2)(2)) - (l(1)(2))

=2-1=1

1(3) = 13

g(t)dt

= 11g(t)dt+ 13

g(t)dt

= l(1)(2) + ( -l(1)(2))

=1-1=0

(B) The function 1increases on (0, 1) and
decreases on (1, 3). Thus 1has a relative
maximum at x = 1. Also, 1decreases on
(-3, -1) and increases on (-1, 0). Thus,
1has a relative minimum at x = - 1.

(C) f'(x) = g(x) and I"(x) = g'(x)

See Figure 2TS-18.

g(x) incr. incr.decr.

("(x) = g'(x) + +

x

-3 o 2 3

f

1
concave 1

downward
concave
upward

concave
upward

change of change of
concavity concavity

Figure 2TS-18

The function 1has a change of concavity
at x = ° and x = 2. Thus, 1has a point of
inflection at x = ° and x = 2.

11 1
(D) 1(1) = g(t)dt= -(1)(2) = 1

° 2
f'(I) = g(1) = °
Thus, m = 0, point (1, 1); the equation of
the tangent line to I(x) at x = 1 is Y = 1.

dy y
6. (A) -d = -; (2,1)

X 2X2

dy I 1
dx x=2,y=1 2(2)2

Equation of tangent:

1
8

1
Y - 1 = -(x - 2) or

8
1

Y = -(x - 2) + 1.
8

1
(B) 1(2.5) ~ 8(2.5 - 2) + 1 = 1.0625

~ 1.063

dy y
dx 2X2

dy = dx and J dy = J dx
Y 2X2 Y 2X2

(C)
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J 1 -2 1 (X-I)
lnlyl = -x dx=---+C2 2 -1

1= --+C
2x

(
...!..+ C)

einlyl = e - 2x

y = e-t+c; [(2) = 1
I 1.+Cl=e-2(2)+c~ l=e-4

1 1
Sinceeo=l, -4+C=0~ C=4'

_...!..+1.
Thus, y = e 2x 4

(D) [(2.5) = /-2(;.5) + n
(_1. + 1.) I

= e 5 4 = e20
(or>::::;1.05127>::::;1.051).


