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—2¢ and the x-axis forx=3 . The area of R is

-_

Let R be the region between the graph of y = e

teml,_.

infinite

@ 6 ©
|
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The length of a curve from = 1 to « = 4 is given by / V1 + 9z dz. If the curve contains the
1

point (1, 6), which of the following could be an equation for this curve?

(A) y=3+32?

(®) y=5+a° v
(©) y=6+a*

(®) y=6-2°

(B) y=% +z+3a°

3. Which of the following integrals gives the length of the curve y =ln z fromz =1tox =2 7
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4.
X 1 3 5 7
flx) | 4 6 7 5
f'(x) | 2 1 0 | -1

The table above gives selected values for a differentiable function f and its first derivative. Using a
left Riemann sum with 3 subintervals of equal length, which of the following is an approximation of
the length of the graph of fon the interval [1, 7] ?

@6
34

@2\/§+2\/§+2

@2\/3+2\/§+2 v

@ 2¢/5 4+ 42 +2
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J'(x)

0

2

5

4
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The function f has a continuous derivative. The table above gives values of f and its derivative for

4 4
x=0 and x=4 . If/ f(z)dz = 8, what is the value of/ zf (z)dz ?
0 0

(a) 20

13
© -12
® -7
® 3

6. Tz - —
/(21:—3)(a:+2) d
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@gln|2w—3|+21n|w+2y+o v

3In|2z — 3|+ 2In|z+2|+C
@ 3In|2z — 3| —2In|z+ 2|+ C
@ _(2:3)2 B (ac-fz)2 +C
@ _(2;3)2 B (ac-fz)2 +C

N

/;dm=
z2 —Tx+ 10

In|(z—2)(z—5)|+C

%ln|(a:—2) (z-5)|+C

@ &

1
3n (z—2)(z—5)

%ln|z—:§|+0

@ @ ©

si|5[+C v

—L 9
100P—P?

©

For 0 < P < 100, which of the following is an antiderivative of
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@ 75510 (P) — ==In (100 — P) v

1 1
-In (P) + 53-1n (100 — P)

In (100P — P?)

1
2_ P
50P?— £

100 1n (P) — 100 In (100 — P)
©
O,
®

©

8
/m2 _4d:c =
@ 4tan—! (%) +ec

81n|ar:2 —4|+c

@2ln|2—;§|+c v

@ 2ln|:—-'_'§|+c

@ 2In|z+2|+2Injz —2|+¢

10. 1+3z . _
(1—=z)(3z —5)
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®2ln|1—w|—3ln|3a:—5|+0 v

2ln|1—a:| —27In |3z — 5| + C

@—2ln|1—w| —3ln |3z — 5| + C

@—2ln|1—w| —9in |3z — 5| + C

11. Given that y(1) = -3 and % = 2z + y, what is the approximation for y(2) if Euler's method is used

with a step size of 0.5, startingatx=17?

12. Let y = f(z) be the solution to the differential equation Z—Z = z + y with the initial condition

f (1) = 2. What is the approximation for f (2) if Euler's method is used, starting at = 1 with a step
size of 0.5 7?
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(») s
(B) 5

13.

X 2 2.2 2.4
ff(x) | =05 | -03 | -0.1

Let y = f(x) be the solution to the differential equation 3—"; = f’(x) with initial condition f(2) = 3.
Selected values of f' are given in the table above. What is the approximation for f(2.4) if Euler’s
method is used, starting at x = 2 with two steps of equal size?
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14. The number of moose in a national park is modeled by the function M that satisfies the logistic
differential equation %4 =0.6M (1 - %) , where t is the time in years and M (0) = 50. What is
lim M (t)?

t—00

15. The number of students in a cafeteria is modeled by the function P that satisfies the logistic
differential equation % = ﬁP@OO — P), where t is the time in seconds and P(0) = 25. What is

the greatest rate of change, in students per second, of the number of students in the cafeteria?

®s v
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16. A population of wolves is modeled by the function P and grows according to the logistic differential
equation & = 5P (1 — Wﬁm) , where t is the time in years and P(0) = 1000. Which of the following

statements are true?

1.

lim P (t) = 5000

t—o0

2.

%is,positive, for,t > 0.
3.

d2

?fis,positive, for,t > 0.

@ 111, and 11l

The function N satisfies the logistic differential equation v _ —(1 - gNO) , where N(0) =

dt 10
105.Which of
the following statements is false?

lim N (£) = 850

T—00

OJNO,

% has a maximum value when N = 105 v 4

&N _ _
F —Owhen N =425

v

When N > 425, &

® ©

2
>0and ¥ <0
di?
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d,
18. Which of the following graphs is the solution to the logistic differential equation d—z = %(1 - %)
with the initial condition ¥ (0) = 100 ?

Y

-

A
500+

400+
@ 3001
200-
100

0O =ik

O =1
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19, .

O i

19. Let k be a positive constant. Which of the following is a logistic differential equation?
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() & =kt

d
® & =h
d
() F=krt(-1
d
(®) ¥ =ky(1-1)
® 2=wi-v v
dt
20. y
1
0 i i } i | i } t 1 } i } i =X
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Graph of f
6—%:1: for0<z<4
f(z) = 1+%(:c—8)2 for 4 < z < 12 A skateboard track consists of a straight ramp followed
3 for 12<2<14

by a curved section and a horizontal ledge. The track is modeled by the piecewise-defined function
f above, and the graph of f is shown in the figure above. Which of the following expressions gives
the total length of the track fromz =0toz =14 ?
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Q) 2-1—/012 \/1+ (—%+%(w—8))2aﬂz

2+/012 <‘/1+ (—%)2+\/1+%(m—8)2)dm

© 7+/412 \/1+ (1+%(m—8)2)2da:

@7+/112\/1+1—16(a:—8)2dw v

21. The rate of change, %, of the number of people entering a movie theater is modeled by a logistic
differential equation. The capacity of the theater is 500 people. At a certain time, the number of
people in the theater is 100 and is increasing at the rate of 50 per minute. Which of the following
differential equations could describe this situation?

dP _ 1
@ 28 = 1(500 — P)

4 — LP(500— P)

dP 1
@ 4 — 2P (500 - P) v

dP 1
@ £ — _L-P(500 + P)

22, ‘ _ 20z °° .
If/lr f (t) dt = Vil 4, then/l f (t) dtis
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divergent

[0}
24, / ve P dz is
1
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@ divergent v

® 1 11
26. / —dzx and/ —dz both diverge when p =
1 P 0o @
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(») 2

(® 1 v

N =

©
@o
@-1

27. Which of the following statements about the integral / sec’zdz is true
0

@ The integral is equal to 0.

The integral is equal to 2/3.

lim sec?

@ The integral diverges because P does not exist.

. . lim ¢ .
@ The integral diverges because z_f% anae does not exist. v

28.

o0
What are all values of p for which / dz converges?
1

p3p+1

Copyright © 2017. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or P 1 6 f 20
in print beyond your school’s participation in the program is prohibited. age 0



AP Calculus BC Scoring Guide

Final Exam Old stuff Practice Review

4
. 2z 45
29- \which of the following are equivalent to / z +m dz ?
L 5o
/4(22+5)da:
1. =2
(5—z)d=z

30. , o . 1
Which of the following is equivalent to mdw ?
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1
@ /507'&, where u = z2 — 16
1 1
2—/—0711:, where u = z2 — 16
z) u

1 1 1 1
@ §/w—4d"’_§/z+4d””

1 1
@ /w—4dx+/w+4dw

31.

In5
@/ udu
In3
5 5
/ mda:-/ Inzdz
3 3

5
Which of the following is equivalent to / zlnzdz ?
3

5 5
1 1
@ —z’lnz —/ —zdz
2 s Js 2

5 5
1 1
@ —z’lnz —|—/ —zdz
2 s Js 2

32. Let y = f(x) be the solution to the differential equation 3—"; =y — 10z? with the initial condition

f(0) = 3. What is the approximation for f(0.4) if Euler's method is used, starting at z = 0 with

steps of size 0.2 ?
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33. [ 1

34. z 1 2 3 4

F@)| -2 1 | 6 3
f) 2 | 4 | -1 —4

The function f has a continuous second derivative. The table above gives values of f and its

2
derivative, f', at selected values of . What is the value of/ z " (z) dz ?
1
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OF v
® 4
©7
® o

2
17z + 4

Which of the following expressions is equal to / z—+@7z ?

0

322 — Tz —6
L) 2 5
@/0 m—3d"”+/0 5120

35.

2 5 d 2 9 d
/0 z—3 ””+/0 3z +2 v

2 4 2 172
@/0 z—3d””+/0 32+2°°
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