Practice Test 1 — AB

Section I: Multiple-Choice Questions

Section 1A

Time: 55 Minutes
28 Questions

Directions: The 28 questions that follow in Section IA of the exam should be solved using the
space available for scratchwork. Select the best of the given choices and fill in the correspond-

ing oval on the answer sheet. Material written in the test booklet will not be graded or awarded
credit. Fifty-five minutes are allowed for Section IA. No calculator of any type may be used in

this section of the test.

Notes: (1) For this test, In X denotes the natural logarithm of x (that is, logarithm of the base e).
(2) The domain of all functions is assumed to be the set of real numbers X for which f(x) is a real
number, unless a different domain is specified.

1. In(x+ 3)> 0 if and only if 2. Which of the following is NOT
symmetric with respect to the y-axis?
A, —-3<x<-2
B. x>—2 I. y=2cosx
C. x>-2 M y=(x+2)°
D. x-4 II. y=In|x|
E. x=4 A. Tonly
B. IIonly
C. IIonly
D. TIandII only
E. IandIII only
GO ON TO THE NEXT PAGE
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Part Ill: AP Calculus AB and BC Practice Tests

3. 5in20= 7. What is lim ( = )?
x -3 —X
2 .2
A. cosO—sin"0 A, +oo
B. 2sinfO B. 15
.2
C. sin“0 C. %
D. 21s1n9 cosBO D. 0
E 5(1—00329) E. —oo
.. |/p+5
4. Whatis lim ) X _
5“""’ 4-3b J') 8 li%(sin2x>_
A. _T A. -1
=1 B. 0
B. 3 {
C. l Co E
3 D. 1
D. 1 -
§ .
E. 1
o 3 0 9. Find a value for b such that fix) will be
5. What is ,}}fgh(x -2 tx > continuous, given that
A. +oo
2_
B fx)d2 1x forx # 1
C X
D. —oo b forx=1
E. none of these
b=0
r—1)—-1
6. What is ;grq(%)? b=1
b=2

f(x) is continuous for any value of b.

=& QR >

f{x) is not continuous for any value

A. 0
B. 1
C 2 of b.
D. 3

E

The limit does not exist.
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Practice Test 1 — AB

Use the following graph of f(x) for
problems 10—12.

10. f{(x) is discontinuous for

A. x=1,3only

B. x=1,2,4o0nly
C. x=2,3,4only
D. x=1,2,3,4only
E. x=1,2,3,4,5

11. lim f (x)does not exist for which of the

following values of a?

>

a=1,3 only
a=1,2,4only
a=2,3,4only
a=1,2,3,4 only
a=1,2,3,4,5

= o 0w

12. f(x) is NOT differentiable at

A. x=1,3only

B. x=1,2,4only
C. x=2,3,4o0nly
D. x=1,2,3,4only
E. x=1,2,3,4,5

13. Ify=4_3 2then2x=
A —6x . 3
(aor] 3
B. —% 2
(arx)
6x =
¢ (4+x2)2 1',
-3 [+~
D.
(4+xz)2
3
E. I

14. Given that y =x >, find %

A. x"[2+ 2Inx]
B (2x)<x2x_l>
C (1nx)<x2”)
D. 2+2Inx
E

2 —1
2x

15. A particle moves along a horizontal
path so its velocity at any time 7 (> 0)
is given by v () =¢Int ft/s. Its
acceleration is given by

A. alt

)
Q
-~
1l
—
=
~
-
~
(i8]

.
Q Q
—_~ o~ ~ —~
~ ~
S S S S S
Il
~
+
—_
=
~
>
~
n
)

GO ON TO THE NEXT PAGE
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Part Ill: AP Calculus AB and BC Practice Tests

16. IfV=% 7/ whatis4Z| 9

3 ar| _,
A. 47
B. 127
C. 24n
D. 367
E. 427

17. The graph of y=3xe™ has a relative
extremum at

A. x=0only

_ -1
x=0and x = 5
x=_71 only

x=-2only

=& 0 =

18. Find the equation of the line that is
normal to the curve y = 3 tan %at the
point where x = %

A. 2x+12y=7+36

B. 2x+6y=18+7
C. —6x+2y=371-6
D. -2x+6y=18+7x
E. 6x—2y=371-6

19. Find the area of the largest rectangle

that has two vertices on the x-axis and

. 2
two vertices on the curve y =9 —x .

A. /3
B. 4/3
c. 12/3
D. 16/3
E

24 /3

402

The graph has no relative extrema.

20. Sand is falling into a conical pile at the

21.

22.

rate of 10 m’ /s such that the height of
the pile is always half the diameter of
the base of the pile. Find the rate at
which the height of the pile is changing
when the pile is 5 m high. (Volume of a

cone: / = %7[7‘2]1)

1
57T m/s

%m/s

4
57 m/s

8

gm/s

250 m/s

A.

=T O @

The antiderivative of % is

3
§+C

_—?+C
X

-3
T+C
Lic
x

_—23+C
X

= & O = »



23.

24.

25.

_/32’“dx:

In3 52
A. 23+C

1 2x
2In3s €

(2In3)3*+C

2 2x
m3 +C

= 2 0 %

-1
. 2-/3

" 50N o® P
o
|
[\]

fﬁdx:

A, Finfo-4ax[+C
B. 2In[o- 4+
c. 2/o-ax*+C
D. 3 /o-4x’+C

S, 2x
E. 5 aresin 3 +C

“Inx
26. ——dx=
J e
-
A. 1 o
B. 4 %
o
9 |
C. 5 o
2 a
D. 2¢°-1 "
E. -2 >
w
27. The area of the region bounded by the

28.

curve y = ¢, the x-axis, the y-axis, and
the line x =2 1s

A.

B.

D.
E.

Practice Test 1 — AB

e’ .

'y~ esquare units

e4

T~ 1 square units
4

% - % square units

2e”* — e square units

2¢" —2 square units

The average value of y =¢™ over the
interval fromx=0to x=41s

A.

B.

IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS
SECTION ONLY. DO NOT WORK ON ANY OTHER SECTION IN THE TEST.
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Part Ill: AP Calculus AB and BC Practice Tests

Section IB

Time: 50 Minutes
17 Questions

Directions: The 17 questions that follow in Section IB of the exam should be solved using the
space available for scratchwork. Select the best of the given choices and fill in the correspond-
ing oval on the answer sheet. Material written in the test booklet will not be graded or awarded
credit. Fifty minutes are allowed for Section IB. A graphing calculator is required for this sec-
tion of the test.

Notes: (1) If the exact numerical value does not appear as one of the five choices, choose the
best approximation. (2) For this test, In X denotes the natural logarithm function (that is, loga-
rithm to the base e). (3) The domain of all functions is assumed to be the set of real numbers x
for which £(X) is a real number, unless a different domain is specified.

1. If f (x)=|x] then f'(2)is 4. Which of the following is equivalent to
d (sin@)
A, 2 do
0 =7l3
B. -1 1
sin@ - j
C. 1 A. lim —
06— 7l3 9 4
D. 2 3
E. nonexistent sin@ — ﬁ
B. lim —*
, 6 — 73 9 _ &
2. Ify=2¢°, theny'=
A E sin@ - ég
’ 7 C. lim —72'
B. 12° o= 0-3
6 . o
C. 2e D. lim s1n(9+Z) sin@
D. b0
. cos(0+h)—cosO
E. 0 E. lim A
h -0
3. The absolute mz}fiimun} of o 5. The function g (x)= (cosx)(ex> - % has
f(x) =.2x —sin " xon its domain is two real zeros between 0 and 2. If (a, 0)
approximately and (b, 0) represent these two zeros,
A. 0523 then a + b is approximately
B. 0.571 A. 2.17
C. 0.685 B. 2.00
D. 0.866 C. 155
E. 0923 D. 0.99
404 E. 0.45



6. Find the number guaranteed by the
mean value theorem for the function
f(x)=e""* on the interval [0, 2].

>

1.083
0.709
0.614
—0.304

The mean value theorem cannot be
applied on [0, 2].

=20

7. Let A be the region completely bounded
by y=Inx+2 and y = 2x. Correct to
three decimal places, the area of A is
approximately

A. 0.053
B. 0.162
C. 0.203
D. 1.216
E. 2.358

8. Which of the following is equivalent to

fim > (1+%)2+ 1](%)‘7

e
A. f24<x2+1>dx
B. /13x2a’x

C. flz(x2+1)dx
D. ff(xz—l)dx
E. f13(x2+1)dx

9.

10.

11.

12.

Practice Test 1 — AB

[/Oz<e4"2)dx =
e+ C
407

d
dz
A
B. £-+C
C
D
E

8x

1
=
)]
Q.
A
o
o
a
-l
|

>
°)

Approximate the slope of the line
tangent to the graph of f (x )= 4xInx at
the point where x = 2.1.

A. 493
B. 5.07
C. 623
D. 6.97
E. 7.27

If % = 7Ly, which of the following
could represent y?

A. %e'

x/t

Tt

B

C. e'+7
D. 7ze'

E at

Tte

3

Iff(x)=37;, then £’ (x )=

8 /i
%x Yy’
%x“/?
3x°
10,/
GO ON TO THE NEXT PAGE
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Part |

13.

14.

15.

1I: AP Calculus AB and BC Practice Tests

Let A be the area bounded by one arch
of the sine curve. Which of the
following represents the volume of the
solid generated when A is revolved
around the x-axis?

A. 27fosinx dx
0

B. 7[/ sin’ x dx
0

C. ﬂflgcsinxdx
0
27 5

D. 7[/ sin” x dx
0
1

E. 27 / arcsin y dy
0

. sin(l1+h)-sinl, ,
%Hno 7 1s approximately

A. 0
B. 0.54
C. 0.63
D. 0.89
E

none of these

The fundamental period of
y =sin3x + cos2x is

A. T
B. 2L
c.
p. Z
E. 2n

3
16. Approximate the value of f Inx dx
1

using 4 circumscribed rectangles.

A. 1.007
1.296
1.557
2.015
3.114

m PO R

. 2
17. | sinxcos x dx =

—%cos3x+C
—%sin2x+C
%sin2x+C

%cos3x+C

= 2 0 F P

—;—)cos3x+ C

IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS
SECTION ONLY. DO NOT WORK ON ANY OTHER SECTION IN THE TEST.
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Section II: Free-Response Questions

Section lIA

Time: 45 Minutes

3 Questions

Directions: For the three problems that follow in Section IIA, show all your work. Your grade will
be determined on the correctness of your method, as well as the accuracy of your final answers.
Some questions in this section may require the use of a graphing calculator. If you choose to give
decimal approximations, your answer should be correct to three decimal places, unless a particular
question specifies otherwise. During Section IIB, you will be allowed to return to Section IIA to

Practice Test 1 — AB

1
=
)]
2
A
o
o
a
-l
|
>
°)

continue your work on questions 1-3, but you will NOT be allowed the use of a calculator.

Notes: (1) For this test, In X denotes the natural logarithm function (that is, logarithm to the
base e). (2) The domain of all functions is assumed to be the set of real numbers X for which
f(x) is a real number, unless a different domain is specified.

1. Let area A be the region bounded by
y=2"—1,y=-2x + 3, and the y-axis.

(a) Find an exact value for the area of
region A.

(b) Set up, but do NOT integrate, an
integral expression in terms of a
single variable for the volume of
the solid generated when A is
revolved around the x-axis.

(¢) Setup an integral expression in
terms of a single variable for the
volume of the solid generated when
A is revolved around the y-axis.
Find an approximation for this
volume correct to the nearest
hundredth.

2. Let fbe the function defined by
f(x)=e""* =8.

(a) Approximate any zeros of f{x) to
the three decimal places.

(b) What is the range of f(x)? Give an
exact answer. Justify your answer.

(¢) Find the equation of the line
normal to the graph of f(x) where
x = 1. Justify your answer.

3. A particle moves along a horizontal
line so that its velocity at any time
t(—%< 1< %) is given by
(t)= % tan (3t) + 2 m/s. At time ¢ = 0,
the particle is 3 m to the left of the
origin.

(a) Approximate the acceleration of the
particle when the particle is at rest.

(b) Write an equation for the position,
s(1), of the particle.

IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS
SECTION ONLY. DO NOT WORK ON ANY OTHER SECTION IN THE TEST.
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Part Ill: AP Calculus AB and BC Practice Tests

Section 1IB

Time: 45 Minutes

3 Questions

Directions: For the three problems that follow in Section IIB, show all your work. Your grade
will be determined on the correctness of your method, as well as the accuracy of your final an-
swers. During Section IIB, you will be NOT be allowed the use of a calculator. During this sec-
tion, you will also be allowed to return to questions 1-3 in Section ITA to continue working on
those problems, but you will NOT have the use of a calculator.

4. A box in the shape of a rectangular
prism has a square bottom and is open
on top. The material for the sides of the
box costs $18 per square foot. Find the
dimensions of the largest box (by
volume) that can be made for $360.
Justify your answer.

5. Let fbe the function defined by
3

flx)=3x"—4-%

7

(a) Find the exact x-coordinates of

(b)

any point where f(x) has a
tangent line that is parallel to
the line y = -9x — 8.

Find all points of inflection of f{x).
Justify your answer.

6. The function f{x) is continuous on a
domain of [4, 4] and is symmetric with
respect to the origin. The first and
second derivatives of f(x) have the
properties shown in the following chart.

X 0<x<1|x=1 1<x<3 |x=3|3<x<4
f'Co || positive | D.N.E* |negative |0 negative
') || positive | D.N.E* |negative |0 negative

*D.N.E. means “does not exist”

(a) Find the x-coordinates of all

(b)

()

relative extrema on the domain
[4, 4]. Classify them as relative
maximums or relative minimums.
Justify your answer.

Find the x-coordinates of any
points of inflection on the domain
[4, 4]. Justify your answer.

Sketch a possible graph of f (x),
given that f (0)=0and f (4)=-2.

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS
SECTION ONLY. DO NOT WORK ON ANY OTHER SECTION IN THE TEST.
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Practice Test 1 — AB

Answer Key for Practice Test 1 — AB

Section I: Multiple-Choice Questions

Section 1A
1. C . C 15. B 22. E
2. B . B 16. D 23. B
3. D 10. D 17. C 24. E
4. C 1. A 18. B 25. E
5 A 12. E 19. C 26. C
6. A 13. A 20. B 27. C
7. C 14. A 21. C 28. A

Section IB
1. C 6. A 10. D 14. B
2. E 7. B 1. E 15. E
3. C 8. E 12. A 16. C
4. B 9. D 13. B 17. E
5. C

Unanswered problems are neither right nor wrong, and are not entered into the scoring formula.

Number right

Number wrong

409



Part Ill: AP Calculus AB and BC Practice Tests

Section Il: Free-Response Questions

Use the grading rubrics beginning on page 424 to score your free-response answers. Write your
scores in the blanks provided on the scoring worksheet.

Practice Test 1 Scoring Worksheet

Section IA and IB: Multiple-Choice

Of the 45 total questions, count only the number correct and the number wrong. Unanswered
problems are not entered in the formula.

- (1/4 x ) =
number correct number wrong Multiple-Choice
Score

Section Il: Free-Response

Each of the six questions has a possible score of 9 points. Total all six scores.

Question 1
Question 2
Question 3
Question 4
Question 5
Question 6

TOTAL

Free-Response Score

Composite Score

1.20 X =
Multiple-Choice Score Converted Section I
Score (do not round)
1.00 X =
Free-Response Score Converted Section 11

Score (do not round)

TOTAL
of converted scores round to the nearest
whole number

410



Probable AP Grade
Composite Score Range AP Grade
65-108 5
55-64 4
42-54 3
0-41 1or2

Practice Test 1 — AB

Please note that the scoring range above is an approximation only. Each year, the chief faculty
consultants are responsible for converting the final total raw scores to the 5-point AP scale.

Future grading scales may differ markedly from the one listed above.

Answers and Explanations for

Practice Test 1 — AB

Section I: Multiple-Choice Questions

Section IA

1. C. Realize that In(x + 3) is a shift of 3 to the left of In (x) and so has a vertical asymptote
at x=-3 and a zero at (-2, 0). Thus In (x + 3) 20 if x =-2.

2. B. For symmetry with respect to the y-axis, f(—x) = f(x).

For I: f(—x)=2cos(—x)=2cosx=f(x)

= symmetric with respect to y-axis

For Il: £ (—x)=(-x+2)"#f (x)

= not symmetric with respect to y-axis

For III: f(-x)=1In|-x|=In|x=|f (x)

= symmetric with respect to y-axis

3. D. sin20=2sinOcos O
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Part Ill: AP Calculus AB and BC Practice Tests

1
. b +5) .. [/p*+5)] /b?
4. C. lim | =7 ‘bllf_‘{,o[ 4—3b] T

5

Becauseb—»—oo,b<0,so\/?=—b

/1+%
=lim

1+—2
=lim | 22— -1
b —-— (j)+3 3
-b
lim 3 +x)—li 3xfa=2)
5 A x - 2" x—2 x = 2F x—2
T i (=263 (3\ L
_xﬁz x—2 o+ /)
cos(t—1)- cost—1

1
6. A. The functiony = 1 is a shift of 1 to the right of == By the special trig
limit,
lim(cost— 1)2 0

-0 t

nm(w):o

r -1
Alternatively, L’Ho6pital’s rule may be applied:

lim(cos(z—l)—l) i —sin (r—1) 0

11 r—1 -m -

t -1

7. C. The only point of discontinuity in the function is at x = 5, and the limit is being taken
as x approaches 3, so just substitute.

<5x) 53) 15

lim
X -3+

5-x)75-372

. X \_.o (1 _2x
8. C. llzno(sin2x>_)lclino<2 sin2x>

=lim 1 .1

x -0 2 SHIZX
2x

111

21 2

412



Practice Test 1 — AB

9. B. Simplify flx) first.

x(x—1)

== 7 =forx#1
O *

forx=1
b

For f(x) to be continuous at x =1,
limlf(x):f(l) =1=b

10. D. Because this is a multiple-choice problem, discontinuities can be found by just tracing
the curve and looking for any points where you must pick up your pencil.

11. A. For a = 1, the one-sided limits are not equal, so the limit does not exist. For a = 3, the
limit is positive infinity, lim f (x)=+ oo, which also means that the limit does not exist. For
a=2,4,and 5, the limits are 1, 1, and 1/2, respectively.

12. E. A function cannot be differentiable at any point of discontinuity, so f{x) is not differen-
tiable at x = 1, 2, 3, or 4. In addition, at x = 5 there is a sharp turn, which means that the
left-hand and right-hand derivatives are not equal, so f(x) is also not differentiable at x = 5.

aA . 3 oy (4+x)(0)=3(2x)

' 44 x> dx (4 +x° ) ’
_ _—6x
4+x°
14. A. Because both the base and the exponent contain variables, use log differentiation.
o x
y=x
Iny=1In (x x )
Iny =(2x)(Inx)
1 dy 1
b G 0[5+ n)2)
dy _
=Y [2+2Inx]
21—— *[2+21nx]
15. B. a(1)=v"t
d
= (tInt)
=t tins
=l+Int
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Part Ill: AP Calculus AB and BC Practice Tests

16. D. y= %ﬂr3=> Z‘r/—4§z3r =47’
av

| =4 (9)=36m

r=3

17. C. Since y=3xe™
Y=(3x)(2¢™)+(e™)(3)
y=e™(6x+3)
y'=0or y does not exist

6x+3=0

_-1
)

Because y' changes sign at x =— 1/2,y has a relative extremum at x=— 1/2.

18. B. y= 3tan2 =>——3(
se

Normal line is perpendicular to tangent line = m, = _3—1

x =72

Thus m, = 3.

y= 3tan2andx—%=>y 3tan%—3

SO (% 3 ) is the point of tangency.

Apply the point/slope form.

y—3:%1(x—%>=>3y—9:—x+%
6y—18==2x+7
2x+6y=18+7

19. C. Sketch the parabola and rectangle as shown here.

y

= _f
y 9\ (x ¥
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Practice Test 1 — AB

A = (base ) (height)

A=(2x)(y)
=2x(9-x)
A=18x—2x’
dA _ 2
A =18 —06x

?’}3 0 or Z,—A does not exist

6x°=18
x’=3

x:i@
X O<x</§ x:/g /§<x<3

% pos 0 neg

A incr relmax | decr
Thus x= /g yields the maximum area of A=2 /g (9-3)=12 /5

20. B. Sketch the cone. Show & = height of pile, d = diameter, and r = radius. Find dh/dt
when h =5, given dV/dt = 10.

<

7r’
7(h)’ h
/1

<
1l

1 _2
=557 (10)= 5ﬂm/s

21. C. f3dx 3[ g
—3—+C
3+C
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Part Ill: AP Calculus AB and BC Practice Tests

22. E. ﬂcos%dx:Z cos%%alx

0

Or, if you forget the formula,

f32xdx:/e(ln3)(2x)dx

1[13 f (ln3)(2r)[ 11’13]

_+ (n3) ()
"D T

— 1 .32x+C

(2)(In3)
24, E. —/1/2/7dx >f1/2<1_xz)—1/2(_2x>dx
_ 2)1/2

X
1
2

25. E. fﬁdx=5/ﬁdx
_%/%dx

g arcsin 2% +C

26, c. [ 85 [t

(Inx)*]"
2

1

[(lne3>2— (lnl)z]

I
MO 1] — B —
p—

(§9)

o
|
(]

e

416



27. C. Sketch the region as shown.

— ? x _l 2
A—foe dx—zfoe (2)dx

=5le"];

2l

e

_e'-1

-2

_el 1

S22

b
28. A. average value = bla f(x)dx

_L x]4
‘12[3 ]0
_ 1l o
=17 e —e)
e —1
12
Section IB
c () || x forx=0
1. C. =|x|=
Flx)=lx —x forx<0
, 1 forx>0
=/ (x)— -1 forx<0
Thus f'(2) = 1.

2. E. The expression 2¢” is a constant. The derivative of any constant is 0.

Practice Test 1 — AB
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Part Ill: AP Calculus AB and BC Practice Tests

3. C. A calculator graph of the function is shown here, with the maximum value of
y=0.685when x = 0.866.

Xy

—

Maximum r
X=.8bk0273kL |Y=.b&48532L

Domain: =1 £ X<1

4. B. Definition of the derivative at a point:

£()=tim 221 L)

X —-c

For this problem, f (x)changesto f (6)=sin@and ¢ = 7/3.

sin@/sin % sin@ — L
f'(E)ZIim —— = lim 2
60— 73 9_§ 06— 73 9_§

5. C. A calculator graph of the function, displaying two different windows, is shown here.
The two roots are approximately x = 0.592 and x = 0.957, yielding a sum of 1.55.

T \
5<x<5 0<x<2
5<y<5 —F<y<g

6. A. Mean value theorem: f '(C)Zf(bb) :Z )

fla)=e" = f (x)= 70" f(0)=Tand f(2)=¢

1
2°¢
fr(c>:f(bb):£<a) % r)e_ e:})

In (e(m)c>:ln (e—1)
%czm (e—1)
c=21In(e—1)=1.083

[\

1/2
W=,

—_
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Practice Test 1 — AB

7. B. A calculator sketch is shown here, displaying two different windows. To find the
bounds of integration, find where the two curves intersect by finding the roots of
y=In x+ 2 —2x. The roots are approximately x = 0.203 and x = 1. Use your calculator

o find (1 +2- 2v)dx

203

-10<x<10
-10<y<10

O
IN A
<
IN

NS

Y1i=In X+2
Yz=2X
fnInt(Yi-Y2.X~.2034

1
-1619025079

11m Z

VL—’OO

(1 + —) <%>=/I3(x2+ 1) dx

The Riemann sum inside the limit shows a function pattern of x>+ 1, so choices (B) and
(D) can be eliminated. The base of each rectangle is 2/n wide, which means the bounds of
integration must be 2 units apart, so choice (C) is eliminated. The endpoint of the first rec-
tangle (when i = 1) is given by 1 + 2/n, which means that the lower bound of integration
must be 1, so choice (A) can be eliminated. Thus only (E) fits all the requirements.

9. D. Do not try to integrate. Simply substitute z for the dummy variable x.

10. D. The slope of the tangent line is just the value of the derivative at that point.

Y1=UXIn X
nDeriv(Y1.X.2-1)
b.-9k7749228

1
Cdy/dx=5- 7798888
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Part Ill: AP Calculus AB and BC Practice Tests

11. E. Separate the variables and find the antiderivative of each side.

4 _

ar =y = fy=Tydt

/%dy=ﬂ/1dt

Inly|=7mt+C

nit +C

y=e
y=Ce™

and choice (E) is of this form.

12. A. f(x):x_:%:xm

13. B. Sketch the area and solid as shown.

1 F /A y= sin X
—

By discs, horizontal axis = dx.

Along the x-axis, region A extends from 0 fo 7 f ﬂ.
0

b T T
V:ﬂ/ (radius)’dx = 7 [ (sinx)’dx =7 [ sin’x dx

0 0

14. B. Apply the definition of the derivative, where f{x) = sin x.

in(1+#)—sin 1
Jim S0 Z) = (1)=cos 1 ~ 0.54

h— 0

15. E. Find the least common multiple of the two piece of the function.

. o q= 2T
Fory = sin 3x, period 3 L LOM =27
Fory = cos 2x, period= 7

or graph the function on your calculator and observe the length of the period.
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Practice Test 1 — AB

16. C. Sketch y = In x and show four circumscribed rectangles.

1, 3.1 1.5 1
Area~2lnz+2ln2+2ln2+2ln3
:%(ln%+ln2+ln§+ln3>

2
~ 1.557

. 2 _ 2 .
17. E. fsmxcos xdx—f(cosx) sinxdx
:—f(cosx)2(—sinx)dx
—(cosx3>
3

Section ll: Free-Response Questions

Section I1A
1. (a) Begin by sketching the area A.

y=-2x+3

2_

area
L a,1)

y=2%-
1
1

-

X
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Part Ill: AP Calculus AB and BC Practice Tests

A= [(20r3)= (27 1)]ax

= [(-2x+4-2")ax

0

1 :
[_)624_ 4X——2X]
0

In2
_(_ 2\ 1
_( | +4 1n2> (o+o ln2)
D
=32

(b) Sketch the solid generated.

><

By washers horizontal axis = dx.

1
Area A extends from O to 1 along the x-axis = / .
0

1
Washers: 77 f (outer radius ) — (inner radius ) *dx
0

:71'/:[(—2x+ 3)°- (27 1) ax
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Practice Test 1 — AB

(c) Sketch the solid generated. This problem can be done either by discs or by shells. Both

solutions are shown here; either would be sufficient for the AP exam.

> X

By discs, vertical axis = dy.

1 3
Area A extends from O to 3 along the y-axis, but two integrals are needed = f + / .
0 1

X, =X,

Solve both equations for x in terms of y because the integral is dy.
y=2"-1 y==—2x+3

2'=y+1 2x=3-y

x=logy(y+1) x:%
1 3

Discs: 71 f (radius )’ dy + f (radius )’ dy
0 1

7[/01<log2 (y+1)) dy +7Z/13(3—5X)2dy

By shells, vertical axis = dx.

1
Area A extends from O to 1 along the x-axis = f .
0

1 average ||average
Shells: 277 f T
radius || height
27zf ~2x+3)= (2= 1)]dx

Use a calculator to approximate the volume to the nearest hundredth.

ﬂfl<logz(y+ 1))2dy+ 7Zf13<3—gx)2dy

_27zf ~2x+3)- (27 1)]dx = 333
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Y =(In (X+1)/1n 2)2 n(fnInt(Y,,X,0,1)
Y,=(1.5-.5X)7 +fnInt(Y,,X,1,3))

3.325/766843

or

Y =-2X°HAX-X*2 X
2rfnlint(Y;,X,0,1)
3.325766843

Grading Rubric

1: integrand
(a) 3pointsy 1: bounds of integration
1: antiderivative and solution
2: integrand
(b) 3 points ) .
1: bound of integration
1: integrand
1: bounds of integration

(c) 3 points; o
1: calculator approximation

to the nearest hundredth

2. (a) zeros: let f(x) = 0.
et -8=0
A graphing calculator shows the zeros to be approximately x =+0.980
(b) f(x)=e' " =8 = f (x)=—dxe’ 7>
f'(x)=00r f (x)=does not exist

x=0
x | x<0 | x=0 | x>0
fi@) | pos |0 neg
fx) incr rel max | decr
f(0)y=¢"—8

To find the minimum value for y.
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Practice Test 1 — AB

4 - 257
e

X — © X — oo

lim [64_2Xz—8]=lim[ —8]:—8

Thus the range is =8< f(x) <e*—8

(c) Normal at x = 1
F(x)=—4dxe' > s £ (1)=—4¢°
Thus the slope of the tangent is m, = —4°

= slope of the normal is m, = 107

flx)=e* =8 =f(1)=¢-8
Thus (1, €’ — 8) is the point of tangency.
1 . 2 — 1_ —
Normal line: y — (e —8) =1 (x—1)
y+0.611=.034(x—1)
y=.034x — .645
Grading Rubric
(a) 2: 1 point for each zero
1:differentiates f (x)
~|1:finds critical numbers for £’ (x)
(b)4pointsq .
1:justifies maximum

1:conclusion

PR 1
1: finding —~ as slope of normal
SrmTTe
(c) 4 points+ 1: finding point of tangency

1: equation of line

. (a) “atrest”’= v (1)=0

A graphing calculator shows that v(#) = 0 when ¢ =~ —0.469 seconds. To find the accelera-
tion at this time, find the derivative of v(#) when ¢ = —0.469.

a(-0.469)=1(-0.469)~37.012 m/s’

Y, =(1/3)tan 3X+2

A
-.4685492165

nDeriv(Y; X,A)
37.01210299
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Part Ill: AP Calculus AB and BC Practice Tests

(b)s(t)=fv(t)dt=>S(t)=/[§tan(31)+2]dt
=3 tan(3t)dt+2fdt
11
=3 3/‘tan 3t)(3 dt+2fdt
s(t):%ll ‘COS 3t)‘+2t+C
S(O)Z?l lcos O]+ 0+ C=—
=C=-3

Thus s (¢)= 1ln‘cos 3t)‘+2t—3

Grading Rubric

1:indicates v(¢) =0

1: finds zero for v ()
l:indicates a(1)=v'(¢)
|1: evaluates a (— 0.469)

(a) 4 points 4

(1: indicates s (1)= f v(t)dt

2: findsantiderivative,including constantC
1:indicatess (0)=—3

|1: finds C

(b) 5 points S

Section 1IB
4. Sketch the box.

Let x = length of sides of base
y = height of box

Maximum volume: V = x’y
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C=6(4xy) +18(x*) =360

24xy + 18x°=360
ye 360—18x* _ 60— 3x’

24x 4x ,
V:xzy=V:x2<6OZx3x )
V= %(60x -3x’ ) Domain:x > 0
av _ 1 2
o =1(60-9x7)
%:O or %Zdoes not exist
9x’= 60
=60 _20
9 3
2/15
X="5—
3
2
Justify maximum: Ccllx‘z/ = %(— 18x)
2
ddx‘z/‘ 2@<O=>x= 2/3§yieldsamaximum

3

[\
e

60—3(

2 4[23ﬁ:J)E

X

Thus the base of the box is 2 /E /3 feet, and the height of the box is /E feet.

Grading Rubric (9 points)

1: volume formula

1: cost equation

1: substitutes to write V as a function of a single variable
2: differentiates volume equation

1: finds critical number for differentiated equation

2: justifies maximum (first or second derivative test)

1: finds other dimension

427



Part Ill: AP Calculus AB and BC Practice Tests

5. (a) tangent parallel to y=—9x -8 = f"(x)=-9

3
f(x):%+3x2—4 ﬁf'(x):—%x2+6x

3 5,
—5X +6x=—9
3x’—12x-18=0
3(x"—4x-6)=0

4 /16— 4(1)(-6)
B 2
_ %: 2+ /10

X

Thus f{x) has tangent line parallel to y=-9x— 8 at x=2 — /ﬁ and x=2+ /E

(b) f (x)==3 > +6x=f"(x) == 3x+6

f'"x)=0 or f"(x) does not exist
x=2

by ‘ x<2 ‘ x=2 ‘ x>2

') pos 0 neg

fix) ccup | POI cc down

Thus f{x) has a point of inflection at (2, 4).
Grading Rubric

(1:derivative of f(x)

1:sets derivative equal to 9
(a) 4 points 4 ) )
1:solution of equation

| 1:correct to 3decimal places

(1: differentiates £ (x)

1: finds zero of f” (x)

1: uses some type of interval testing
on f”(x)

1: conclusion

(b) 5 points 4

1: finds y-coordinates
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6. You may want to begin with the graph of f(x) first, although the graph cannot be used for
the justification of the extrema in part (a). Try to fill in conclusions about f{x) on the basis
of the first derivative and the second derivative individually, and then translate to a graph.

(a) For the relative extrema:

x | 0<x<l |x=1  |l<x<3 | x=3 | 3<x<4

f'(x) | positive D.N.E.* negative 0 negative

flx) | increasing | rel max decreasing decreasing
sharp turn

*D.N.E. means “does not exist.”

Thus the relative maximum is at x = 1 and, by symmetry, the relative minimum is at
x=-1.

(b) For points of inflection:

X ‘0<x<1 ‘ x=1 ‘1<x<3 ‘ x=3 ‘ 3<x<4
f"(x)| positive D.N.E.* positive 0 negative
flx) | concave up concaveup | POI concave down

Thus a point of inflection is at x = 3 and, by symmetry, also atx=-3 and x = 0.

(c) One possible graph is shown below.

3
\‘ 2 rel max
1L
POI POl
1 /I 1 1 1 /I X
-4 3> -1 12 3\d
4 N
POI
rel min—2 |-

-3

Grading Rubric

1: indicating a relative maximumat x = 1
1: indicating a relative minimumat x =— 1

(a)4pointsy . . o ,

2: justification (change in sign of f (x)

= relative extrema)

1: indicatinga POl at x =3,x =—3,
(b) 3points! andx=0
2: justification of POI

(c) 2 points: graph consistent with the above
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