AP Calculus AB Practice Exam 1 ¢ 373

Section |—Part A

Number of Questions Time Use of Calculator
28 55 Minutes No
Directions:

Use the answer sheet provided in the previous page. All questions are given equal weight. There is no penalty for
unanswered questions. However, i 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. The use
of a calculator is 7oz permitted in this part of the exam.

1. The lim 2x —1 i 6. The graph of f is shown in Figure 1T-1.
- 14+ 2x
A) —1 (B) 0 © 1 y
(D) 2 (E) nonexistent 1
P

2, / cos tdt
/2
(A) cosx (B) —sinx (C) sinx—1 . 5 5 > x
(D) sinx+1 (E) —sinx+1 \\/
3. The radius of a sphere is increasing at a

constant of 2 cm/sec. At the instant when the
volume of the sphere is increasing at
327 cm®/sec, the surface area of the sphere is

) Figure 1T-1

(&) 8 (B) 33—’5 ©) 167

(D) 647 (E) 2567 A possible graph of f'is (see Figure 1T-2):
3

7. If g(x) = — 2|x + 3|, what is the lim g'(x)?

4. Given the equation 4= ? (55 — 1)?, what is

(A) —6 (B) -2 ©) 2
the instantaneous rate of change of A with D) 6 (B} monexlstent
respect to s at s = 1?
o 5 sin (z + Ax) — sin (z)
W) 2/3+5 B 23 © 5*/5 8. What is lim ——2 X 3/,
(D) 44/3 (E) 10/3 - . 1
5. What is the lim g(x), if A -5 (B) 0 © 5

x—>In2

(E) nonexistent

SIS -

) e if x > In 2> (D)
T Y4 rifx<In2

GO ON TO THE NEXT PAGE
(A) =2 (B) In2 (C) ¢

(D) 2 (E) nonexistent
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9. If f(x) is an antiderivative of xe~ :

f(0)=1, then f(1)=

1 1 3
W ® 22
1 3 1 1

D =5e*3 . W=g*3

and

1
© -

10. If g(x) =3 tan®(2x), then ¢’ (%) is

(A) 6 (B) 6+/2
(D) 1242 (E) 24

11. The graph of the function f'is shown in

© 12

Figure 1T-3. Which of the following

statements is/are true?

L £(0)=0

II.  f has an absolute maximum value

on [a, b]
I /" <0on (0, 6)

(A) 11T only

(B) Iand II only
(C) II and III only
(D) Iand II only
(E) 1,11, and III

Figure 1T-2

<
S

} } > X
a\/ g

Figure 1T-3

1+ x
12./ T dx =
@A) 2ﬁ+%+c
B ¥
2

( +—z—x3/2+C

2
(C) 2/x+ gx3/2 +C
2
D) x+ gxa/z +C
(E) 0
GO ON TO THE NEXT PAGE




13.

14.

15.

meters/sec.

The graph of f is shown in Figure 1T-4 and
fis twice differentiable. Which of the

following has the smallest value?

y

/f
> X
/0

Figure 1T-4
L f(-1)
I f'(-1)
L. f7(-=1)
(A) 1 (B) II (C) III
(D) Iand II (E) II and III

If A 3¢%, and at x =0, y= %, a solution
x
to the differential equation is

§2x

1 1
(A) 362"~—5 (B) 332"—!——2— © 2€ +1

3 3
(D) 562" +2 (B Eez" +5
The graph of the velocity function of a moving
particle is shown in Figure 1T-5. What is the
total displacement of the particle during
0<r=<20?

v‘t)
40 ¢
v(t)
20T /

0 5 10 15 0 7
=20+ (seconds)
—40-

Figure 1T-5
(A) 20m (B) 50 m (C) 100 m

(D) 250 m (E) 500 m

16.

17.

AP Calculus AB Practice Exam 1 ¢ 375

The position function of a moving particle is
A
:(t):g — —+¢t—3for0 <t <4, Whatis

the maximum velocity of the particle on
the interval 0 < r < 42

1 14
A) — 1 — (D E
()2(3) (C)16()4()5
b
If/ |2x|dx =18 and £ > 0, the value of % is
—k

(B) —3+/2
(E) 9

(A) -3
(D) 342

© 3

18. A function f is continuous on [—1, 1] and

19.

20.

21.

some of the values of f are shown below:

X —-110| 1
fle) | 2 | 6| =2

If f(x)=0 has only one solution, 7, and
7 < 0, then a possible value of & is

A3 B2 €1 Do (E -1
In2
/ e dx =
3
(A) 5 (B) 3 (©) 4
(D) ¢ — —;— (E) 2¢2—1

The area of the region enclosed by the graph of
y=4+/9 — x? and the x-axis is

9
(B) £
(E) 367

(A) 36
(D) 187

©) 9Ir

If a function f is continuous for all values of x,
and 2 > 0 and & > 0, which of the following
integrals always have the same value?

I. flx)dx
Oa+b
T Flx — bdsx
ba+b
TII. / Flct B)dx
’ GO ON TO THE NEXT PAGE
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(A) Iand II only
(B) Iand III only
(C) II and I1I only
(D) 1,11, and III
(E) None

22. What is the average value of the function

23,

y =2sin(2x) on the interval [0, %] ?

@ -2 B) — © 2
T 2 T
(D) é— (E) 67
27

. . . X .
Given the equation y =3 sin’ (——) , what is an

equation of the tangent line to the graph at
x=m?

A) y=3
B) y==
C) y=n+3

D) y=x—7+3
(E) y=3(x—m)+3

24. The position function of a moving particle on
the x-axis is given as s (£) = £ + #* — 8¢ for
0 < ¢ < 10. For what values of # is the particle
moving to the right?

4
(A) t <=2 B) t>0 (C)t<§
4 4
D)0<zt< = E) t> -
D) 0<r< 3 E) > 3
25. See Figure 1T-6.
X
21
f
1 0 1\2-/ > x
14
ol
Figure 1T-6

The graph of f consist of two semicircles, for
—1 < x < 3 as shown in Figure 1T-6. What is

3

the value of/ flx)dx?

(A) 0 B) & (C) 27
(D) 4m (E) 8«

GO ON TO THE NEXT PAGE
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28. If /'(x) = k(x) and £ is a continuous function

26. If f(x)= / H(# + 1)°*dt, then f'(2) is
! for all real values of x, then / k(5x)dx is

(A) 232 (B) 54 —2%* (C) 54 =
3«/_
(D) 135— —— (E) 135 (A) h(5) — h(-5)
. (B) 5h(5) +5h(-5)
27. If/ flx)dx=2 f(x)dx for all positive (©) 5h(5) — 5h(-5)
values of £, then Wthh of the following could (D) L] h(5) + 1 h(=5)
be the graph of f? (See Figure 1T-7.) 5 5
1 1
E) =h(5) — =h(—
(E) 5 5) 5 (=5)
(A) y B) b (®)] y

o
b 4
-
\\
RV
o
=Y

) Y ® Y

»
>
>
»

Figure 1T-7

STOP. AP Calculus AB Practice Exam 1 Section I—Part A
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Section |—Part B

Number of Questions Time Use of Ca_lculator
17 50 Minutes Yes
Directions:

Use the same answer sheet for Part A. Please note that the questions begin with number 76. 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.

77.

78.

79.

Iff(x):/ —cos tdron [0, 2], then f
0

has a local maximum at x =

T
(A) 0 ®B) 7 © =
(D) i (E) 27w
2
The equation of the normal line to the graph

y = €** at the point where Y2
%

1
A) y= —Ex———l

1
(B) J= —5x+1

C) y=2x+1
(D) S # +2
SN S

In2
(E) y=2 (x—7> +2

The graph of f7, the derivative of £, is shown
in Figure 1T-8. At which value of x does the
graph of f have a point of inflection?

(A) 0 (B) x Q) x
(D) x5 (E) x4
The temperature of a metal is dropping at the

rate of g(#) = 10e7*" for 0 < # < 10 where

¢ is measured in degrees in Fahrenheit and 7 in
minutes. If the metal is initally 100°F, what is
the temperature to the nearest degree

Fahrenheit after 6 minutes?

A) 37 (B) 45 ©) 55
(D) 63 (E) 82
y

A

A

80.

81.

X1 X

Figure 1T-8

What is the approximate volume of the solid
obtained by revolving the region in the first
quadrant enclosed by the curves y = x* and
y = sin x about the x-axis?

(A) 0.0617 (B) 0.1397
(D) 0.2257 (E) 0.2787

(C) 0.2157

Let f be a differentiable function on (a, ). If
f has a point of inflection on (2, 4), which of
the following could be the graph of f” on

(a, b)? See Figure 1T-9.

(A )A (B) B (C) C (D) D (E) None

GO ON TO THE NEXT PAGE
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A y : ®B) y

3

>

3
>

© y D) y
p 0 e S . 0 R
Figure 1T-9
82. The base of a solid is a region bounded by the 83. Let f be a continuous function on [0, 6] and
lines y = x, y= — x and x =4 as shown in have selected values as shown below.

Figure 1T-10. What is the volume of the solid
if the cross sections perpendicular to the x-axis
are equilateral triangles? x 012 4 6

fx) o] 1]225]625

y
Netto Seals “/' Pk If you use the subintervals [0, 2], [2, 4], and
[4, 6], what is the trapezoidal approximation
6
of / flx)dx?
> X ‘
0
(A) 9.5 (B) 12.75 € 19
(D) 25.5 (E) 38.25
x=4 ‘\ y=-x
Figure 1T-10
16+/3 32./3 64+/3
(A) == (B) s C) ——
3 3 3
2567 3072w
D) —— (E)

3 5 GO ON TO THE NEXT PAGE
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84. The amount of a certain bacteria y in a petri

85.

86.

87.

dish grows according to the equation ;% = ky,

where £ is a constant and # is measured in
hours.

If the amount of bacteria triples in 10 hours,
then & ~

(A) —1.204
(D) 1.204

(B) —0.110
(E) 0.3

(©) 0.110

The volume of the solid generated by revolving
the region bounded by the graphs of y = /x

and y = x about the y-axis is

2 T 2
(A) g (B) z (@) 3
167 56w
P B

How many points of inflection does the
sin x

graphof y = have on the interval (—m, )?

Ao B1 2 (D3 (EA4

Given f(x) = x*¢*, what is an approximate
value of f{(1.1), if you use a tangent line to the
graph of fatx=1?

(A) 3.534
(D) 8.155

(B) 3.635
(E) 10.244

(C) 7.055

88.

89.

90.

91.

The area under the curve y = sin x from x =6
tox=mis02.If0 < b < 7, then b=

(A) —0.927
(D) 1.369

(B) —0.201
(E) 2.498

(C) 0.644

At what value(s) of x do the graphs of y = x*
and y = — /x have perpendicular
tangent lines?

A) —1
(D) 1

(B) 0

(E) none

1
© 3

What is the approximate slope of the tangent
to the curve x° + y> = xy at x =12

(A) —2.420
(D) —0.698

(B) —1.325
(E) 0.267

(©) —1.014

The graph of f'is shown in Figure 1T-11, and
f(#)dt, x > a. Which of the

followingais a possible graph of g? See
Figure 1T-12.

glx) =

3
3

Figure 1T-11

GO ON TO THE NEXT PAGE
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A) y (B) y © y
A A-/: A
a 0 b o * a 0 b

) y ®) b

3
P

M b F a b
Figure 1T-12
92. If g(x) = |xe*|, which of the following (A) Ionly
statements about ¢ are true? (B) 1I only

(C) I only
(D) Tand II only
(E) Iand III only

I. ¢ has a relative minimum at x =0.
II. g changes concavity at x =0.
III. g is differentiable at x = 0.

STOP. AP Calculus AB Practice Exam 1 Section I—Part B
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Section lI—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 7oz 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 rounded to 3 places after the decimal point; and (c) the domain of a

function f'is the set of all real numbers.

1. The slope of a function at any point (x, y) is
ex
e*+1

of

. The point (0, 21n 2) is on the graph

(A) Write an equation of the tangent line to
the graph of fat x=0.

Use the tangent line in part (A) to
approximate f(0.1) to the nearest
thousandth.

(B)

(C) Solve the differential equation
dy _

dx e +1
f(0)=2In2.
(D) Use the solution in part (C) and find

/(0.1) to the nearest thousandth.

with the initial condition

2. The temperature in a greenhouse from
7:00 p.m. to 7:00 a.m. is given by

f(2) =96 — 20sin (2), where f(z) is

measured in Fahrenheit, and # is the number of
hours since 7:00 p.m.

(A) What is the temperature of the
greenhouse at 1:00 a.m. to the nearest
degree Fahrenheit?

(B) Find the average temperature between
7:00 p.m. and 7:00 a.m. to the nearest
tenth of a degree Fahrenheit.

(C) When the temperature of the greenhouse
drops below 80°F, a heating system will

automatically be turned on to maintain
the temperature at a minimum of 80°F.
At what value of 7 to the nearest tenth is
the heating system turned on?
(D) The cost of heating the greenhouse is
$0.25 per hour for each degree. What is
the total cost to the nearest dollar to heat
the greenhouse from 7:00 p.m. and

7:00 a.m.?

3. A particle is moving on a straight line. The

velocity of the particle for 0 < # < 30 is shown
in the table below for selected values of ¢.

£ (sec) 0f 3 6 | 912 15 | 18 |21 24 |27]| 30

v(#) (mfsec) [0 (7.5 10.1 12|13 |13.5|14.1|14|13.9|13|12.2

(A) Using a midpoint Reimann sum with five
rectangles, find the approximate value of

30
/ v(2)dt.

(B) Using the result in part (A), find the
average velocity over the interval
0 <r<30.

(C) Find the average acceleration over the
interval 0 < # < 30.

(D) Find the approximate acceleration at
t=6.

(E) During what intervals of time is the
acceleration negative?

STOP. AP Calculus AB Practice Exam 1 Section II—Part A
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Section ||I—Part B

Number of Questions Time ; Use of Calculator
3 45 Minutes No
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 7ot
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 f'is the set of all real numbers.

4. See Figure 1T-13. (D) If f(—5)=2, draw a possible sketch of f

on —6 < x < 3.
5. Given the equation y* — x+2y — 3=0:

d
(A) Find 22,
dx
(B) Write an equation of the line tangent to the
graph of the equation at the point (0, —3).

: >x (C) Write an equation of the line normal to the
-8 graph of the equation at the point (0, —3).
1
24 (D) Theline y = Zx + 1 is tangent to the
31 graph at point P. Find the coordinates of
point P.

Figure 1T-13

6. Let R be the region enclosed by the graph of

The graph of f”, the derivative of a function f, = x* and the line y = 4.

for —6 < x < 3 is shown in Figure 1T-13.

(A) Find the area of region R.

(A) At what value(s) of x does f have a relative
(B) If the line x = # divides region R into two

maximum value? Justify your answer. :
(B) At what value(s) of x does f have a relative regions of equal area, find .

minimum value? Justify your answer. (C) If the line y = 4 divides the region R into

(C) At what value(s) of x does the function two regions of equal area, find 4.

have a point of inflection? Justify your
answer.

(D) If region R is revolved about the x-axis,
find the volume of the resulting solid.

STOP. AP Calculus AB Practice Exam 1 Section II—Part B
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Answers to AB Practice Exam 1—Section |

Part A 12. C 24. E 81. A
L. € 13. A 25. A 82. C
2. C 14. C 265 C 83. B
. W & 15. B 27. B 84. C
4. E 16. E 28. . E 85. A
5. D 17. G 86. C
6. A 18. E Part B 87. A
7. C 19. A 76. D 88. E
8. C 20. B 77. B 89. D
9. D 21. A 78. C 9. C

10. E 22. C 79. C 91. B

11. G 23. A 80. B 92. D
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Answers to AB Practice Exam 1—Section Il

Part A Part B
1.A) y= lx +2In2 (3 pts.) 4.(A) x=2 (2 pts.)
2
(B) 1.436 (1 pt) B) x=-5 (2 pts.)
©) y=lIn(e*+ 1)+ In2 (4 pts.) C) x=—4,x=-2and x=0 2 pts.)
(D) 1.438 (1 pt) (D) See solution. (3 pts.)
dy 1
5.4 —=— (3 pts.)
2. (A) 76° 2 pts.) dx 2_1}1 +2
(B) 82.7° (2 pts.) B) y= - Zx -3 (2 pts.)
(C) 3.7<tr<89 (2 pts.) ©) y=4x—3 (2 pis)
(D) $3 (3 pts.) (D) (©, 1) (2 pts.)
32
3.(A) 360 (3 pts.) G (a) < (3 prs.)
(B) 12 m/sec (1 pt) (B) 2=0 (1 pt)
(C) 0.407 m/sec? (2 pts.) (C) b=4*3 (2 pts.)
D) 0.75 m/sec? 1 pt.
(D) 0.75 misec {1 pt) o 2 (3 pts.)

(E) 18 <t <30 (2 pts.) 5
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Solutions to AB Practice Exam 1—Section |

Section I—Part A

1. The correct answer is (C). i * 0 = U
2% — 1 2-(1 % | g
hm i = lim —(_/_x): a b
e (1/x)+2 f incr. decr. incr.
2. The correct answer is (C).
* i f decr. incr.
/ costdt:sint]n/zzsinx—(sinn/z) ) ' .
/ o ' 4
’ 0
=sinx — 1 ¥
concave concave
downward upward
3. The correct answer is (C).
Figure 1TS-1
V—4 2 ddV——4 2(2) =8m r? ik
- 57” e F T i 7. The correct answer is (C).
|14
523271 cm’ /sec; 8mr’ =32 = r=2. ) {—2(x—|—3) ifx > —3
&\x)= .
Surface Area = 4 r* =47 (2)* = 167. (=2)[=(x+3)] ifx <=3
4. The correct answer is (E). - { ~2 _66 i{f:x =—3
2x+ ifx < -3
3 dA
= £(55 -1, —=() ([> (55 — 1)(5)
4 ds - {—2 ifx > —3
g \x)= ;
:Sf(55_1) 2 ifx < -3
f{il M =103 Thus lim ¢'(x) =
ds 2 I

s=1
5. The correct answer is (D).

lim (¢*)=¢"?>=2and lim (4 — ¢*)

x=(n2)F x—>(n2)~

8. The correct answer is (C).

The definition of f"(x) is f'(x)

—4— M =4-2=2 _ g e 89— D
Ax—0 Ax )
Since the two, one-sided limits are the same, Thus. | sin((r/3) + Ax) — sin(7r/3)
liflri) g(x)=2. s Ax
) d(sin x)
6. The correct answer is (A). = 7

x|,
See Figure 1TS-1. .
The only graph that satisfies the behavior of f — cos (E ) _ l
is (A). 3 2




9. The correct answer is (D).

Since f(x) = /xe‘xza’x, let u= — x*,

—du

du= — 2xdx or

1
=1=—=+C
= —-+

3

=1=C=1.
2

2

1
Therefore, f(x)= — Ee"’c ~1—§ and

1
2e

1 . 3
1:———_1 ey e e
S R +

10. The correct answer is (E).
g(x) =3 [an(2x)]*;
¢'(x) = 6 [tan(2x)] sec*(2x)2
=12 tan(2x) sec”(2x);
g'(/8) = 12 tan(m /4) sec’ (1 /4)

= 12(12(v2) =24,

11. The correct answer is (C).

I. £7(0) # O since the tangent to f{x) at
x =0 is not parallel to the x-axis.
II. f has an absolute maximum at x = .

1. " is less than 0 on (0, &) since fis

concave downward.

Thus, only statements II and III are true.

12. The correct answer is (C).

=xdx.

AP Calculus AB Practice Exam 1 ¢ 387

=252 4+2/3x* + ¢
=2/x+2/3x* + ¢

13. The correct answer is (A).

L f(-1)=0
II. Since f'isincreasing, f'(—1) >0
I1I. Since f is concave upward, f"(—1) >0

Thus, f(—1) has the smallest value.
14. The correct answer is (C).
Since dy =3¢ dx = /

ldy = /3e2’“dx =

32"
= C.
y== +
5 3(e) 5 3
Atx=0, —=—~ L=t
tx 2 > +c=>2 2+
= C'=1.

2

Therefore, y = + 1.

2

15. The correct answer is (B).
20 1 1
/ v(H)dt= =(40)(5) + = (10)(—20)
! 5 2

(5)(20) =50

N | —

+

16. The correct answer is (E).

v()=s5'(t)= ; —t+1land a(r)=¢t—1and

a(n)=1.

Set 2(#) =0 = ¢t=1. Thus, »(#) has a relative

minimum at =1 and (1) = -1— Since it is the

only relative extremum, it is an absolute
minimum. And, since v(#) is continuous on
the closed interval [0, 4], thus v(#) has an
absolute maximum at the endpoints

v(0)=1and v(4) =8 —4+1=5.

Therefore, the maximum velocity of the
particle on [1, 4] is 5.
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17.

18.

The correct answer is (C).

Since y = |2x| is symmetrical with respect to
the y-axis,

k k
/ |2x|a’x=2/ 2x dx
& 0

=2[x]} =24

Set2F* =18 = =9 = k= £ 3. Since
E>0, k=3

The correct answer is (E).

See Figure 1TS-2.

If 5=0, then 0 is a root and thus, » =0.

If 6=1, 2, or 3, then the graph of f must
cross the x-axis which implies there is another
root. Thus, b= — 1.

y

A possible graph of f

Figure 1TS-2

19. The correct answer is (A).
In2 257 In2 2(n2) 2(0)
e e e
/ P _} _am
0 2|, 2 2

_(ean)Z 60_(2)2 1—3
2 2 2 2 2

20. The correct answer is (B).

The graph of y =+/9 — x? is a semicircle
above the x-axis, the endpoints of which are

(=3, 0) and (3, 0). Thus, the radius of the
1

circleis r =3. Area= —mr7* = 9_7'[

2 2

21. The correct answer is (A).

See Figure 1TS-3.

The graphs f(x — 6) and f(x + b) are the
same as the graph of f{(x) shifted & units to the
right and left, respectively. Looking at Figure
1TS-3, only I and II have the same value.

22. The correct answer is (C).

Average value =

/6
/ 2sin(2x)dx
0

J [— cos(2x)] Z/G

(r/6) —0

I
Q| Al Q|
[
(@)
o
(%]
Ay
w |
N——"
I
—
I
Q
[}
2]
=)
N—r
| NS—

42

Figure 1TS-3




23. The correct answer is (A).
d 1
=3’ (3): Z=ssn(3) [ (3)] 3
=34 (3) o5 (3)
=3sin | 5 cos { 5

24 =3sin (%) cos (g—)

dx
At x=m, y=3sin’ (%) =3(1)* = 3(m, 3).

Equation of tangentat x =m; y=3.

=3(1)0)=

24. The correct answer is (E).
s=7P+1 -8t v()=3+2¢t—8

Set v(£) =0 =37 +2¢t—8=0

= Bt—4)(+2)=

=t 4 t 2
==—o0rt= — 2.
3

Since 0 < ¢ < 10, t= — 2 is not in the
domairz
Ifr > 3 () > 0 = the particle is moving to

the right.

25. The correct answer is (A).

/ flx)dx= / Fl)dx+ / Flx)dx

= —7t(1)2 71(1)2

26. The correct answer is (C).

Fl@) =52+ 107 f1@)=22+1)"

=2(9)°* =54

27. The correct answer is (B).

flx)dx = f(x)isan

f(=x).
The graph in (B) is the only even function.

f(x)dx—

even function, i.e., f(x)
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28. The correct answer is (E).

d
Let u=5x; du—Sn’xor—S-Zf:dx

//e(Sx)dxz

1

%/k(u)du:%h(u)—i-c

/_1 E(5x)dx = ';“/7(536):| B = %}1(5)

1
- glo(-S).

Section I—Part B

76. The correct answer is (D).

flx) = /chostdt; Flg)= —gosy

Let f'(x)=0= —cosx=0= x=m/2or
37 /2. See Figure 1TS-4.
f’ T + =
x < f + 3 1 >
i T
0 > > 2n
f decr. l incr. l decr.
rel. min. rel. max.
Figure 1TS-4
3

Thus f has a local maximum at x = %

77. The correct answer is (B).

y:€2x; %:(6236)2:26296
Set%—2$2ezx—2:> ¥ =1 = In(e*)
=Inl=2x=00rx=0.
Atx=0, y=e¢* =0

1
=1;0,1)ory= —5x+1.
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78.

79.

80.

81.

The correct answer is (C).
See Figure 1TS-5.
decr. incr.
L)
- 0 +
concave concave
downward upward

point of inflection
Figure 1TS-5

The graph of f has a point of inflection at

X = X3.
The correct answer is (C).

6
Temperature of metal =100 — / 10e~%" 4.
0

Using your calculator, you obtain:
Temperature of metal =100 — 45.1188
=54.8812 ~ 55°F.

The correct answer is (B).

See Figure 1TS-6.

[-m,7] by [-2,2]

Figure 1TS-6

Using the [/ntersection] function on your
calculator, you obtain the points of
intersection: (0, 0) and (0.929, 0.801).

0.929
vzn/ ((sin x)* — (x*)})dx=0.1397
0

The correct answer is (A).

A point of inflection = the graph of f changes
its concavity = f” changes signs. Thus, the
graph in (A) is the only one that goes from

82.

83.

84.

85.

below the x-axis (negative) to above the x-axis
(positive).

The correct answer is (C).

Area of a cross section = ?(Zx)2 = /3%

Using your calculator, you have:

4
64
Volume of solid = / V3P dx = Tﬁ
0

The correct answer is (B).
6
6-0
dx ~ ——
/o A ATE)
[0+2(1)+2(2.25) + 6.25]
~ 12.75
The correct answer is (C).
d
L—ky = y= e
x

Triple in 10 hours = y =3y, at r=10.

3)}0___)/061% = B S0 s fd ln(eIO/e)
In3
In3=10kor b= —
=1n3 or 10
~ 0.109861 ~ 0.110

The correct answer is (A).

See Figure 1TS-7.

[-0.5,1.5] by [-1,2]

Figure 1TS-7
Points of intersection: (0, 0) and (1, 1).

1
Volume of solid =7 / (> — ()dy.
0

Using your calculator, you obtain:

Volume of solid = 2—7[
15
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86. The correct answer is (C). Area — / " O x] -
See Figure 1TS-8. b ’
= —cosm — (—cos b)

= —(=1)+ cosb=1+ cosb

Set 14+ cos #=0.2 = cosb= — 0.8
= b= cos !(—0.8) = b~ 2.498.

[-1.5m,1.57] by [-1,2] 89. The correct answer is (D).
Figure 1TS-8 y= x%; ;Z =2
%
Using the [/nflection] function on your y=—+/x= —x'%
calculator, you obtain x = — 2.08 and 4 1 1
x =2.08. Thus, there are two points of A g B

dx 2 2

inflection on (—, 7).

Perpendicular tangent lines = slopes are

87. The correct answer is (A). negative reciprocals.
e 2 1
flry=xe Thus, (2x) (———2 ) =—1
Using your calculator, you obtain V¥
f(1) & 2.7183 and f'(1) &~ 8.15485. —Jx=—-1=/x=1lorx=1.
Equation of tangent line at x = 1:
y —2.7183=28.15485(x — 1) 90. The correct answer is (C).
£(0.01) ~ 8.15485(1.1 — 1)+ 2.7183 y y
3x” +3y2—y =N)y+ x—l
A 3.534. dx dx
d d
Syzd—y — x;{—}i:y — 3x?
88. The correct answer is (E). x X
See Figure 1TS-9. dy Y 3
dx 3yP—w
A Atx=1, x>+ y° =xy becomes 1+ )’ =y
A y=sinx :>}/3_}’+1:0-
Using your calculator, you obtain: y ~ —1.325
ay _ —1.325-3(1)
0 b n * dx|,_,—_1pns 3(=1.3257—1
~ —1.014.

Figure 1TS-9
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91. The correct answer is (B).

g(x)z/ fBdt = ¢'(x) = flx)

See Figure 1TS-10.

g =f + 0 +
< r I 1 3
< T T i) &
a 0 b
g incr. incr.

Figure 1TS-10

92, The correct answer is (D).

See Figure 1TS-11.

(4. 4] by [-3,3]

Figure 1TS-11

At x = 0, the graph of g(x) shows: (1) a

The graph in (B) is the only one that satisfies
the behavior of g.

T‘PICII’IVP minimum; (7) a (‘I’mnge nF(‘nnr‘qvlty;, e

(3) a cusp (i.e., not differentiable at x = 0).
Thus, only statements I and II are true.
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Solutions to AB Practice Exam 1—Section Il

Section II—Part A

dy e*
1. (A) —=
) dx e +1
dy e 1
Atx=0, — = =—.
£ dx e%+1 2

Equation of tangent line at x = 0:
1
y—21n2=-2—(x—0)
21 2—1 —1 +2ln2
¥ n —Zxory—zx n2.

B) £0.1) ~ %(0.1)+21n2 ~ 1.43629
~ 1.436
dy
C _—
© o

eX

e*+1

Letu=e"+1, du=e*dx.

& 1
/ d dx=/—du=ln|u|—l—C
e+ 1 u

=lInle*+1]4+C

y=lIn(e"*+1)+C
The point (0, 21n 2) is on the graph of f.
2ln2=In(e"+1)+C
2ln2=I24+C= C=1In2
y=In(e"+1)+ In2

(D) f(0.1)=In(¢*' +1)+ In2
A 1.43754 ~ 1.438

2. (A) At1:00 am, #=0.

6
f(6) =96 — 20sin (Z
=76.05° = 76° Fahrenheit

(B) Average temperature

1 e

—— [ |96 —20sin (%) ]
12 J, -

Using your calculator, you have:

1
—(992.80
T (992.80)
=82.73 ~ 82.7.

Average temperature =

(C) Let 31 = f(x) =96 — 20sin (-’42) and
V2= 80.
Using the [/ntersection] function of your
calculator, you obtain

x=3.70~ 3.7 or x=8.85 ~ 8.9.

Thus, heating system is turned on when
3.7 <t <8.9.
(See Figure 1TS-12.)

[-2,10] by [-10,100]
Figure 1TS-12
(D) Total cost

8.9

—0.25) | (80— fln)dr

3.7
8.9

=029 | [80— (96—205in<£)>]dt

=029 [ (~16+20sin () ).

4
Using your calculator, you have:

—(0.25)(13.629) = 3.407
~ 3 dollars.
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3. (A) Midpoints of 5 subintervals of equal
length are =3, 9, 15, 21, and 27.
The length of each subinterval is

DY s
5

30
Thus, / v(8)dt=6[v(3) + v(9) + v(15)

+ (21) + v(27)]
=6[7.5+12+13.5
+ 14+ 13]
= 6[60] = 360.

1 30
(B) Average velocity = T /0 v()dt

1
30
~ 12 m/sec.

~
~

(360)

122 -0

30-0
=0.407 m/sec’.

(D) Approximate acceleration at £=6

(C) Average acceleration = m/sec’

0

12 —7.
=Sy ;(3) = c 0 =0.75 m/sec’.

(E) Looking at the velocity in the table, you
see that the velocity decreases from #=18
to £=30. Thus, the acceleration is
negative for 18 < ¢ < 30.

Section II—Part B

4. (A) See Figure 1TS-13.

f 24 " & " Ng + o
x < f : : } +—>
% -5 -2 2 3
decr. l incr. incr. l decr.
f
rel. min. rel. max.

Figure 1TS-13

(B)

©

Since f increases on (—5, 2) and
decreases on (2, 3), it has a relative
maximum at x = 2.

Since f decreases on (—6, —5) and
increases on (—3, 2), it has a relative
minimum at x = — 5.

See Figure 1TS-14.

A change of concavity occurs at

x= —4,—2,and 0, and since f" exists at
these x-values, f has a point of inflection
atx= —4, x= — 2,and x=0.

incr. decr. incr. decr.

concave| concave |concave concave
upward |[downward|upward | downward

points of inflection

Figure 1TS-14

(D) See Figure 1TS-15.

S

A

M= = = i = = = i
[0 1 I T

Figure 1TS-15

dy dy

5. (A) Differentiating: 2)/;{—— —142—=0
x

X

dy dy 1
=Py F =1 —=—,
dx(y+ ) idx 29+ 2




dy_ 1 __l
B A0, =Bl = B FT* 4

3 — gy =l — %)
y—(=3)= —(x—-0)

1 1
y+3=—zxory:——zx—3.
-1
(C) Myormal —
mtangent _1
A 0>—' ) norma:—:4'
t( 3) m 1 _1/4
g —{—3)=4(x — 0)
y+3=4dxory=4x—3.
(D) — +1= !
_)/——-496' m—4
S dy 1 1: i
et —— == = — ==
dx  2y+2 4 J

y¥—x+2y—3=0.

Aty=1,1"—x+2(1)—3=0=x=0.
Thus, point P is (0, 1).

6. See Figure 1TS-16.

[-3,3] by [-1,5]

Figure 1TS-16

(A) Setx*=4 = x= +2.

2 x3 2
Area of R= / (4 — xY)dx = 4x——}
= 3 1.5

- <4(2) = %3) — (4(—2) o

(B) Since y = x” is an even function, x =0
divides R into two regions of equal area.
Thus, 2 =0.
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(C) See Figure 1TS-17.

16
Area R, =Area R, = 3

y 2

A

Figure 1TS-17

B
Area R, = / (b — xY)dx
i

Vi
:/ (b — x*)dx
0

467 16
Set 3 :—3—:>ba/2:4orb:42/3.

(D) Washer Method

2
V:n'/ (4* — (x)Hdx

2

=77 / (16 — x*)dx

2

{ xsr 2567
=7 |16x — — =
51, 5




