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AP® Practice Exam: Calculus AB

Section 1
1. g(x) = 2 cot3x 5 f(4)—f(0)_27—3_6
, . cot(3(x + /)) — cot 3x 4-0 4
gl = 0 h The Mean Value Theorem guarantees that f’(c) = 6 for
e T at least one value of ¢ in [0, 4].
cot| 3| —+ h||—cot]3 - —
g/(fj = 2 lim 6 6 So, the answer is D.
6 h—0 h
2 _ 0 3x 2 X
cot[ﬁ + Shj _ Cot(gj 6. L h(x) dx = Jll e dx + IO cos dx
= 2 lim 1 0 2
h—0 h = Pe“} + [5 sin i}
So, the answer is A. 34 5o
x + x° 2 1l san
2. = x> — x + 2 — —— (by long division) 3 3 5
1+x x+1 N )
1x+ X 1 2733 + 5sin —
of dx=6j0(x2—x+2— )dx e >
I+x x+1 So, the answer is D.

1

13 12
G[Ex - ¥ +2x—21n‘x+1‘:| 7. g() =27 - %

0

_ 6@ _ % +2-2 1n2j gg(x) = §/27 - (m)%

=11-12In2 = 3[27 - (27 - &)
So, the answer is B. 3
= x3
3. f(x) = sin(7e™) =x
, — -3x) . _ —3x d
/(%) cos(ire ) 3re a[g(g(x)ﬂ =1
f(0) = cos(n) - -37
. Atx = -8, %[g(g(X))J =1

So, the answer is D. )
So, the answer is C.

4. g(—4) =0
Because g is decreasing at x = —4, g'(-4) < 0.
Because g is concave upward at x = —4, g”(—4) > 0.

So, g'(-4) < g(-4) < g"(-4).

So, the answer is B.
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AP® Practice Exam: Calculus AB

2x \/m

8. lim g(x) = lim 2xcsc 7x = lim — 9. y =
x—0” x—0” x—0~ sin 7x 2% — 6
. . 0. . 1
Because an indeterminate form — is achieved, 2 — 6)———= — x + 2(2
0 V= ( )2\/x +2 @
L’Hopital’s Rule applies: (2x - 6)2
lim 2x lim 2 _2 1
+0m Sin 7x  x—o- 7cos Tx 7 (_Z)EZJ -(2)(2) _% _4
_ el ¥(2) = ; = =
lim g(x) = lim K1+ In(x + )] (-2) 4
= k[l +1Ine| = 2k An equation of the line tangent to y at (2, —1) is
For g to be continuous at x = 0, pal= —g(x B 2)
. . 2 1 8
lim g(x) mustexist == = 2k = k = —.
x—0 7 7 8y +8 =-9x +18
So, the answer is C. 9x + 8y = 10.
So, the answer is B.
10. .f csc? x cos x(l + cosx J. (csc X cos x + csc? x cos x) dx

cos x cos® x
+— dx
sinx sinx sin” x

—

(cotx csc x + cot? ) dx

'[ cotxcscx + csc? x — l)dx

= -—cscx —cotx —x + C

So, the answer is A.
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AP® Practice Exam: Calculus AB Section 1 3

f'has critical numbers at x = % andx = 1.
1 1
Interval: —°°<x<§ §<x<l l<x<oo
2
Test Value: 0 3 2
Signof f/(x): | f7>0 <0 f >0
Conclusion: fincreasing fdecreasing | fincreasing
f7(x) = -4+ 6x
0=-4+6x
2
Z -5
3
I I: —o0 < x < 2 2 <X < oo
nterval: 3 3
Test Value: 0 1
Signof f7(x): | f" <0 >0
Conclusion: fis concave downward | fis concave upward

fis both increasing and concave upward when x > 1.

So, the answer is D.

. W) 13, f(x) = m[(2 = 0)'] = 41n(2 - )

dt 2t A

b :idt f'(x)=—2_x

y? 2t
v fis not continuous at x = 2 because f(2) is undefined.
-1 - 2 In M +c Therefore, fis not differentiable at x = 2.

So, the answer is D.
Lo ndi+c
y
1

i+ C

So, the answer is A.
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4 AP® Practice Exam: Calculus AB

14, f(x) = e 17. x> -2y =2
dy
Alx) = xe 08 2x—4y= =0
(x) = xe v
dy
, 08 . —08:2 4, Y _
A(x) = —L6x%e "% 4 0% 4y o 2x
0= ¢ % (-1.6x* +1) & x
dx 2y
0=l +1 = x =L y=_L M6 o
1.6 1.6 1.6 At (2, 1)’l =Z=1.
dx 2
V1. V1. y
Interval: 0<x< 1.6 16<x<«>o d? 2y = 2x —
1.6 1.6 Z 2 =
dx? 4y?
1
Test Value: 2 1 At (2,1) LZy = (2)01) - @) = 2-4 = _1
T dx? 41y 4 2
Sign of A 4>0 4 <0 So, the answer is B.
/ \,4
A has a relative maximum at x = 1.6 because 4’ 18. g =¢"
— "= dkceR!
changes from positive to negative at x = ~16 ¢ ’ 4 4
g postiive fo negative at x = = o = 16k2x%" + 12k
So, the answer is A. = 4kx2e‘“4(4kx4 + 3)
2 _ " o_ i
15, dy _ ylnx () =5 When x = *£1, g” = 4ke*(4k + 3).
dx X 3
dl=21nxdx g"=0whenk=00rk=—z.
y X

) So, the answer is A.
In|y| = (lnx)" + G

y = e a

)= Cz(el"x)m

y = Cy X
5= =5=0
y = lenx

So, the answer is C.

(@ x =2 /() (2 =) /)

16. lim = lim
xol x —1 x-1 x —1
= lvlg} (x+2) f(x)
= liml (x+2)- lim1 f(x)
= (3)4)
=12

So, the answer is C.
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19. 2 -x2=x-10
0=x>+x-12
0=(x+4)(x-3)

The graphs intersect at x = —4 andx = 3.

A= J_: [(2 - x2) - (x - 10)} dx

= J.: (12 - x - xz) dx

1l
—
w
N
|

| ©
|

O
N
|

|

I
3
|

)
+

‘0\
B
N

T
20. y =
Y In 3x
V2 1
In 3x)| S — | — (¥ (’j
dy _ ( X)(sz] (e ) x
dx In? 3x

e‘/;(x In3x — ~/ 2x)
x~/2x In? 3x

So, the answer is B.

23. y = /1 + & + tan x?

’

<
Il

e¥* sec x tanx + 2x sec® x°
21+ e + tan x?

So, the answer is D.

1 -1/2
5(1 + % 4 tan xz) (ese” sec x tanx + 2x sec? xz)

AP® Practice Exam: Calculus AB Section 1 5

21 p(x) = (x +2)°(x - 1)
P(x)=(x+27 +(x=1)-2(x + 2)
0=(x+2)(x+2)+2(x-1)]
0= (x + 2)(3x)
x=-2,x =
p"(x) =6x+6

p”(0) = 6 > 0 = p has arelative minimum at x = 0.
So, the answer is C.

22. In the given slope field, the slopes are positive at all

points (¢, y) = % > 0 forall (¢, y).

Because % = y2 > Oforall (1, y), the answer is B.
t
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AP® Practice Exam: Calculus AB

2. lim 2x — sin 2x
x=0 3x(1 — cos x)

. . 0. . . .
Because an indeterminate form 0 is achieved, L’Hopital’s Rule applies.

lim 2x —sin2x . 2 — 2 cos 2x
x=0 3x(1 — cosx)  x=03xsinx + 3(1 — cos x)

. . 0. . . .
Because an indeterminate form 0 is achieved, L’Hopital’s Rule applies.

. 2 — 2 cos 2x . 4 sin 2x
lim - = lim - -
x=0 3x sinx + 3(1 — cosx)  x—=03x cosx + 3sinx + 3sinx

. . 0. . . .
Because an indeterminate form 0 is achieved, L’Hopital’s Rule applies.

. 4 sin 2x . 8 cos 2x
lim —— = lim -
x=03xcosx + 6sinx x>0 —3xsinx + 3cosx + 6 cosx
8
3+6
_8
9

So, the answer is C.

6+1 !
‘- 2T A
25. 1im%=nm%:§:2
x—=e 3x% + Tx° + 2x xﬁw3+7+7} 3
x X
So, the answer is B.
26. et =4—¢"
e = 4e" —1
e —4e"+1=0
4+ /16 — 4(1)(1 +
S ENIELTNEEEN SN

=
Il

ln(2 + \/5)
So, the intersection points occur at x = 1n(2 + \/g)
R(x) =4 —-e*,r(x) =¢
In(2++/3) )2 2
V= ”Iln(z_ﬁ) [(4 e ) - (e ) }dx
So, the answer is C.

60 .
27. i(lnﬂ+1n£+1n%+---+1n3j= ! ln(30+l]

300 30 30 30& 30
28 (30 +i
=—> In
60 30
3
= L In x dx

So, the answer is D.
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AP® Practice Exam: Calculus AB Section 1 7

_ x+2 _ 2
28. di(\/? [} cotu + 1) du) 30. f(x) = €, g(x) = 3x - x
’ ; F) = e gl = 3 2x
= \/73 cot(t + 1) + 2t L[ cot(u + 1) du |
2 Find where f(x) = ——.
So, the answer is A. g'(x)
ex+2 — 1
29. v(r) = In(? +2) -3 = T3
v(¢) < 0 on |0, 4.2527] x = 1515
v(t) > 0on [4'2527’ 8] So, the answer is D.
. 8 x . Tt
Distance = JO ‘v(t)‘ dt 31. f(x)=2-x"+ JO (¢ = 3) sin ?dt
42527 8
= _.[0 V() di + 42527 v(t) dt S(x) = =2x + (x - 3) sin ?

7.406

0

7 _ T X . X
So, the answer is A. f (x) =-2+ g(x - 3) cos EY + sin 3

Because f(0) = 2and fis continuous on (0, 3), f(x)is
not less than 0 on the interval 0 < x < 3. From the
graphs of f"(x) and f”(x), we see that f’(x) < 0 and

S7(x) < 0 ontheinterval 0 < x < 3.

So, the answer is D.
32 g(x) = [} (47(0) =N+ 4)ar, £(2) = 3., s =13

¢(2) = 4 syai - [ NE+aa

~ 52 - 5.6856 = 46.3144
gx) = 47() ~Nx* + 4
g2)=4f2) -2 +4=12-6=6
2(2) + 2¢(2) = 463144 + 12 ~ 58314

So, the answer is D.

33. (1) = ; _1 5 cos(27r\/;)

v(t) < 0 on (0, 0.0625) and (0.5625, 1)
W(r) > 0 on (0.0625, 0.5625)

Total distance = I; ‘v(t)‘ dt
0.0625 0.5625 |
= _.fo V() di + J.0.0625 V() di ~ J.O.5625 v(t) di
0.0146 + 0.1864 + 0.2509
0.452

So, the answer is C.

N

0

i

0.1

34 [ h(x) dx %[h(o.l) + 21(0.8) + 21(1.5) + 2h(2.2) + h(2.9)]

0

0.35[0.001 + 2(0.178) + 2(0.882) + 2(1.008) + 2.073]
2.174

So, the answer is B.

0
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35.

36.

37.

42.

43.

AP® Practice Exam: Calculus AB

g(x) =2x* +Yx* —15,x >0
5=In2x* +Jx* =15

x = 2.8614
2/(2.8614) = 1.4929
So, H(5) = —— L 06698

¢(2.8614) ~ 1.4929

So, the answer is B.
d(x) =24 -¢",0<x<3

. 1 3
Average density = 3 Jo N24 - et dx

=~ 4.142
So, the answer is B.
f(x) = ln(xz)e_l/x, y=2-2x
ln(xz)e_]/x =2-2x
x =1
f(1) = 0.73576
So, the slope of the line normal to fat this point is
1

m = — =~ —1.3591.
0.73576

So, the answer is B.

e’ + x?
g(x) Cox+2
o(x) = (x + 2)(@“ + Zx) - (e“ + xz) _ xet + 2+ e + 4x

(x + 2)2
g'(x) = Owhenx = —0.1795 and x = —4.0136.

So, the answer is A.

4= 2(1 + \/E)SZ,P =8 = g = s,i]—l; = —25 cm/sec
A=21+ \/5)(1))2
8
- 3%(1 +/2)P?
. i(l + \/E)Pd—P
dt 16 dt
When P = 192,% = %(1 +/2)(192)(-25) =

The rate of decrease is about 724.264 cm?/min.

So, the answer is C.

73t
. ], 2 +1)
39.

40.

41.

dt = 2.920

The cat gained about 2.920 pounds.

So, the answer is A.

x(t) = sin(2t2)

v(5) = ¥(5) = 19.299

So, the answer is C.

f(=1) =3, f(x) <7

The greatest possible value for f(5) would be

3 + 7(6) = 45. (Note: An equation of the line through

(-1, 3) with slope 7is y = 7x + 10.)

So, the answer is D.
r(x) = %(1 — cos” x — cos” x) = %(1 — 2 cos” x)

V= e A(x) dx

- /4
3r/4 1 2

= Lr/4 Eﬂ' r(x)] dx

= T (1 — 2 cos® x)2 dx
8 /4

“3(3

0.308

So, the answer is A.

0
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AP® Practice Exam: Calculus AB Section 2 9

So, the answer is C.

45. y =x" - x,(2,-1)
d(x) = \J(r =2 + (¢ = + 1)
d(x) has a relative minimum at x = 1.

d(l) = /2 = 1.414

So, the answer is C.

Section 2
L N(t) = 30(1.1 - e*)

N(30) - N(0)

(@ 30 -0 = 0.777 parts/day 1 pt: answer with units
(b) N’(10) = 0.910 parts/day. The number of parts produced 2 ps: {1 pt: computes N' ’(10)
per day by the worker is increasing at a rate of 1 pt: interpretation

0.910 parts/day after the tenth day on the job.

(¢) N(t) = 1o N(¢) dt 1 pt: sets N(7) equal to the definite integral
307 2 pts: for average value
N(f) = 17.4626 = 1 = 13.159 days | pt: answer
(d) N(30) = 26.3061 2 pts: expression for L(7)
N'(30) = 0.3347 4 pts: <1 pt: sets L(¢) equal to 33

L(t) = N(30) + N(30)(¢ — 30) 1 pt: answer

33 = 26.3061 + 0.3347(r — 30) = ¢ = 50.000

Reminder: Round answers to at least three decimal
The worker produces 33 parts on day 50. places to receive credit.
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10 AP® Practice Exam: Calculus AB

2. (1) = [8sin(0.52)] /(7 - 8)

(@ In 0 < t<4(f) = 0whent =~ 2.5066 and ¢ ~ 3.549. 1 pt: considers 1(r) = 0
3 pts: {2 pts: answers with justification

v(f) changes from negative to positive at time ¢ = 2.5066.
[where v(#) changes sign}

v(#) changes from positive to negative at time ¢ = 3.5449.

Therefore, the particle changes direction at time ¢ = 2.507 and

t = 3.545.
() v(1) = —0.548 < 0 1 pt: conclusion with justification [considers the signs
a(l) = v(1) = -1.081 < 0 of v(1) and a(l)]

The speed is increasing at time ¢ = 1because velocity and
acceleration have the same sign at ¢ = 1. So, the particle is

speeding up.
3 3
(c) '[0 v(¢) dt = —1.154 is the displacement of the particle over 2 pts: computes '[0 v(?) dt and interprets as
the time interval 0 < ¢ < 3. 4 pts: displacemetzt
J‘3 ‘v(t)‘dt _ _J‘2-50‘>‘> W(t)dt + 3 W(d)dt = 2.017 is the 2 pts: computes .[o |v(t)| dt and interprets as
0 0 23066 o total distance traveled
total distance traveled by the particle over the time interval
0<¢ <3
(d) s(t) = -2t 1 pt: answer with justification [sets v(f) = 2t - 2]
s(t)y=2t-2

Reminder: Round answers to at least three decimal
vt) =2t -2 =1t =0817 . :

places to receive credit.
The two particles are moving with the same velocity at

time ¢t = 0.817.
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AP® Practice Exam: Calculus AB Section 2 11

3. (a) fispositive on (0, 3) and (3, 5).
f"is decreasing on (1, 3) and (4, 6).

The graph of fis both increasing and concave downward
on (1, 3) and (4, 5) because f”is positive and decreasing

on these intervals.

(b) fhas a relative maximum at x = 5. This is the only critical
point at which f” changes sign from positive to negative.

(c) The graph of f'has points of inflectionat x = land x = 4
because f” changes from increasing to decreasing at these
points. The graph of fhas a point of inflection at x = 3
because f” changes from decreasing to increasing at this point.

@ [ r@a= s - 103
I) =10+ [ ) dr
S =6+ [ f)d

S0) =6+ [ fliyd=6-9==-3

JO) =6+ [ f()d=6+4=10

1 pt: intervals

2 pts: 41 pt: reason (considers where f” is positive
and decreasing)

1 pt: answer

2 pts: 41 pt: justification (considers where /' changes
sign from positive to negative)

{1 pt: identifiesx = L, x = 3,andx = 4
2 pts:

1 pt: reasons

2 pts: expression for f(x) using f(3) and
3 pts: a definite integral
1 pt: computes f(0) and f(5)
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12 AP® Practice Exam: Calculus AB

&

. =y —-2x
dx Y

(@

d’y _dy _
(b) ﬁ—$—2—y—2x—2

In Quadrant IV, x > Oandy < O,
2

o % =y -2x—2 < Oforall (x, y)in
x

Quadrant I'V. Thus, all solution curves are concave

downward in Quadrant IV.

(©) »(-2)=4
A(-2.4).Y =422 =8 %0,
dx
So, f'has neither a relative minimum nor a relative
maximum at x = —2.
(d) y = mx + bis asolution = P i[mx + b]
x dx
y—2x=m
mx+b—-2x=m
(m=-2)x+(@b-m)=0

m-2=0=>m=2

b-m=0=>b=m=2

So, y = mx + bisasolution when m = 2and b = 2.

2 pts:

2 pts:

2 pts:

3 pts:

{1 pt: slopes where x

o
= o

1 pt: slopes where x

*y
1 pt: computes )

1 pt: answer with reason (reasons with the signs
of x and y in Quadrant IV)

. dy
1 pt: considers — at (-2, 4
p (29

1 pt: conclusion with reason

1 pt: uses %[mx +bl=m

Iptisetsy — 2x = m

1 pt: answer
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AP® Practice Exam: Calculus AB Section 2 13

R(6) — R(4)
6-4
202 - 306
2
—-104
2
= —52 gal/h?

5. (a) R(5)

0

U

(b) [ R(t)di = 2[R(0) + R(2) + R(4) + R(6)]

2[610 + 442 + 306 + 202]
= 3120 gallons

This is an overestimate because R(?) is strictly

decreasingon 0 < ¢ < 8.

(©) 10,000 — 3120 + [ 750e3 di = 6880 + [~2250¢™
0

8
0

= 6880 — 2250¢7%% + 2250

9130 — %/530 gallons
e

(d F(t) =R(F) = F(t) - R(t) =0

F(0) — R(0) = 750 — 610 > 0
F(8) - R(8) = 20 ~130 < 0
e

Because F(¢) and R(r) are continuous on 0 < ¢ < §,
F(r) — R(¢) is continuous on 0 < 7 < 8. So, by the

Intermediate Value Theorem, there exists at least one
time 7in 0 < ¢ < 8 for which F(r) — R(¢) = 0.

Thus, there exists at least one time ¢ for which F(r) = R(2).

1 pt:
3 pts: 41 pt:
1pt:

1pt:
2 pts: 31 pt:

: estimate

: units

sets up left Riemann sum
estimate

conclusion with reason

: definite integral

. answer

considers F() — R(r)

answer with explanation (reasons
with the Intermediate Value Theorem)
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14 AP® Practice Exam: Calculus AB

6. () V =xr*h = 4rh
v _ A d—}; = 47{%\/%} =22Jh

Ath =9, CZ—Z/ = 27~/9 = 67 cubic feet per minute.

dn 1
b) — = —/h
®) dt 2
d’h 1 dh 1 1\/— 1
A S N
d*  aJh dt 4\/2(2 j 8

2

Because ?f = é > 0 for all / and ¢, the rate of change

of the height of the water is increasing when the height
of the water is 4 feet.

= = —Jh, h(0) =2
© =V h0)
dn 1
e
Vh
dh 1
= za
I\/Z 2
wWh=lisc
22 =C
2%:%”2\/3
\/Zzll‘i' 2
4
2
h=[1t+ 2)
4

av dh

P— =4 —

2 pts: dt dt
1 pt: answer with units

-

1pt:

d|l
finds —| =~/ 4
1nsdh[2\/_}

3ptS' lpt-d_zh —;%
T a adn oar

2
1 pt: answer with reason (uses the sign of %]

1 pt: separation of variables
1 pt: antiderivatives

4 pts: 11 pt: constant of integration using initial
condition

1 pt: ()
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AP Practice Exam: Calculus BC

Section 1

1. y = e> +cos3x* — 4

d—y = —2¢7% — 6x sin 3x2
dx
Whenx = ,@ =-2

dx

So, the answer is A.

- 1 1
2. — -

21 [(n +2)° nzj

S —(i_lj+(L_ij+[i_i)+(i_ij+...+ ¥_L
n 32 42 22 52 32 62 42 (}’l+2)2 n2

1 1 1
=-l--+ 7t 2
4 (n+1) (n+2)
lim S, = —é
n—oo 4

So, the answer is A.

4 -2t
3. x(t) = () = ——
(1) -2 (t) t+1
t+1)(-2) + 2¢
PG E) VR
dy g () A7 -2) (-2
dx - dx s (t +1)°(=8) 4t + 1)
When ¢t = l,ﬂ = L
dx 16

x(1) = -4, y(1) = -1
An equation of the tangent line at ¢ = 1is
1

+1=—(x+4
Y 16(x )
_1..3
Y3 4

So, the answer is C.

4. f7(x) = X(x - Z)Zx/x +1

S(x) = 0whenx = 0,x = 2,andx = —1.

Interval: -1<x<0 | 0<x<2 | 2<x<oo
1

Test Value: Y 1 10

Sign of ™ <0 >0 f7>0

The graph of fhas an inflection point when x = 0 because f” changes sign at x = 0. So, the answer is A.
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J~5x3—4x2—3x—2

. J: ePdx = lim

AP® Practice Exam: Calculus BC

. h(x) = L: ~Jcos 4t dt

H(x) = ~/cos 4x

1+ [h'(x)]2 =1+ cos 4x

s = JZ; m dx
N N T T P
=2 fﬁg cos 2x dx

So, the answer is B.

%( £(2.325) + f(2.575) + f(2.825) + f(3.075))

-_,
2
(i8]
~
=
=
Kol
&
4

i

0.25(6—(2‘325)2 " e—(z.575)2 " e—(z.z&zs)2 + e_(3‘075)2)

So, the answer is C.

dx
x—1

5.3
3
So, the answer is A.

b
eP dx

b—o

b

= lim {le"x}

b—>eo p 0
lmpw_q
b—roeo p P

When p > 0, lim {lepb - 1} = oo,
boe| p p

When p < 0, lim {lepb - 1} -1
boe| p p p

When p = 0, lim " dx = lim [x]z = lim b = oo,

bh—>eo 40 b—>co b—>oco

So, J: e” dx diverges when p = 0. So, the answer is D.

=x +%x2—2x—4ln(x—l)+C

w k
T . . . . T
. L z ng is a geometric series with ‘r‘ = 3 > 1.
k=1

So, the geometric series diverges.

k
1L 1imk(lj =1im£k=0<1.

I lim } (

- k
So, z (%k} diverges by the Root Test.
k=1

So, the answer is B.

j (sz PN S 1) dx (by long division)
Y —
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7t
10. v(¢) = (In(z + 3),
() = (il + 3. 57 )
j In(t +3)dr = tIn(t +3) +3In(r +3) — ¢ — 3 + C; (integration by parts)
=@t +3)Int+3)-1r+C
[ = ln(2t2 +6)+ G = 7 In(r +3) + Tin(2) + G
2t + 6 4 4 4
A position vector has the form <(t +3)In(r +3) -t + G, % ln(tz + 3) + C4>.
So, the answer is C.
4 k-3
1] 2 = (-]
11. ,J' -2x% + 8x dx = Z{—gﬁ + 4le 15. ]; (2k)+5 is a geometric series with r = L
- l[_% N 64} 1 1
4 s 2 _ 64 _ 1
— i
Y 2) 2
So, the answer is C. So, the answer is D.
12. f(x) = ln(ex + x) xer¥ — e‘)z 0
16. lim 3 yields an indeterminate form, —, so
, e’ +1 x>l 2x° — x — 0
[x) = e + x L’Hopital’s Rule applies.
2 2x _ ,2x 2x 2x 2x 2
3 &5+ x)(ex) _ (ex 4 1) lim xe e — lim 2xe” + e 2e _e
f(x) = 2 #o12x2 —x =1 x>l 4x — 1 3
(e * x) So, the answer is A.
” 1-4
A (0) = f =-3 z/5 2
17, 4= 7 [3+2cos59) - 1*]ae
10 _ 3 ol
21 2 = [ (9 + 12 cos 56 + 4 cos? 56 — 1) 6

13. f

14.

So, the answer is B.

x) = L: 2e'dt

J’(x) = x’¢* by the Fundamental Theorem of Calculus.

So, the answer is D.

g(x) = [ sin(~2?) ar
g(x) = sin(— xz)

g"(x) = —2x cos(—x?)

On the interval 0 < x < %, sin(—xz) < 0and

COS(—xz) > 0.So, g'(x) < 0and g”(x) < 0 on this

interval. Thus, g is decreasing, and the graph of g is
concave downward.

So, the answer is D.

= [ (8 + 12.cos 56 + 2(1 + cos 106)) d6

= [ (10 + 12 cos 56 + 2 cos 106) 6

/5

[109 + B sin 56 + 1 sin 106}
5 5 0

=2

So, the answer is B.
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18. V

-1 3

= ﬂJ.I/Z [e‘zx2+2x+4(1—2x)]— ﬁx2 —ﬂx+l dx
-l 3 3 3
12
_ ﬂ.|:le—2x2+2x+4 _ fxs i gxz _ lx:l
2 9 3 3
(19/2 11 1] (1 4 2 1j
=a|=e - —+——-— ||+ —+ =+ =
2 18 6 6 2 9 3 3
= 7[[%69/2 - 2}

-2 )

”J1/2 (e_xzﬂﬂ)z(m)z B (_2\/5)6 + \ég]z dx

So, the answer is A.

3 5 7
. X X X
19. Because sinx = x — —

+
3! 5! i

sinx? = x* — + _ L.
3! 5! gl
, a0 K0
= x —_—— p—
3! 5! gl

2
2241 x2+l)

g(x) = xzei( ) (2x) = 2x3ei(

g = 200 (=2)(x* + 1)(2x) + oo T

(2]
= 2x% [—4x2(x2 + 1) + 3}

(2 +1)2

= —2x% (4x4 + 4x2 - 3)

(2’
= -2x% (207 + 3)(2x* - 1)

g” = O0Owhenx = 0,x = ——2, andx = ﬁ
2 2
V2 | W2 V2 | V2
Interval: —o<><x<—T _T<x<0 0<x<— | — <x <o
Sign of g”: <0 >0 >0 <0
g has points of inflection at x = —72 andx = ﬂ

So, the answer is B.
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21.

22.

23.

26.

ar_ ZP[l - f], P(0) = 3, h
dt 4

L
2
P(O.S)z3+6(1—%j[;j:3+%:125

4 2 2) 7 4

AP® Practice Exam: Calculus BC Section 1

P(1) = 5, 1—5(1 - ljj(lj =B 3954025 = 4 mice
16 64

So, the answer is B.

P3()c)=—4+)c+%)62—%x3
=—4+x+§x2—lx3
2 2

So, the answer is D.

V = zr’h = k.Surface area of a cylinder is minimized
when its diameter equals its height: 2r = h.

So, V =mr?(2r) =k = 2nr' =k = r = 3[%.
i

The area of the bottom of the cylinder is

2 2.3 2
A:”r2:”3k7:3k”:3ﬂ.
\arr ~ N ar? \' 4

So, the answer is B.

_2 2(k+1) k4572
T LS T el R
ko u, ko= 2B 6k +1)° (x - 2)
- 2)°k? -2y
T () . (x-2)
k=l 2(k + 1) 2

The power series converges when
2
(x-2)

The radius of convergence is R = V2.

So, the answer is C.

dy
24, = =
dt b
Y gy
y
kt*
In =—+C
l=7+a
(kt4/4)+C1
y =e
y = J L a
y = Czekl4/4

So, the answer is B.

25. u =e" + 1L, du = e dx,e =u-1

J

e u-—1
Tl)z dx = J‘ uz du

(e

e’ +1

So, the answer is C.

<l (x-2<2=>-V2<x-2<V2=22-V2<x<2+2

19
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27. J: 3xeX*dx
U =x = du =dx

dv = er — l 2x

So, the answer is B.

- 1 - 2
28. L. = ——
2 (Sk +3 5k+1) kzz; (5k +3)(5k +1)

k=1
- 1

=2y -
kZ::‘ 25k + 20k + 3

1
— 2
lim 256> 4+ 20k +3 _ i k -
koo 1 k—e 25k* + 20k +3 25
k2
Therefore, —2 ————————— converges by a
Z25k2+20k+3 ges by

limit comparison with the convergent p-series

1 1 j_i —4k — 2
Sk+3 k+1 o 5k +3)(k +1)
S 2k +1
=2y =
25k2+8k+3

IL. i

VO

2k +1
S ,
lim SK*+ 8k +3 _ 2% +k _2
koo 1 ko= 5k + 8k +3 5

k

2k +1

dlver es by a limit
+ 8k + ges by

Therefore, —2 Z 5k2

NgE

I |~

comparison with the divergent p-series

k=1

k+3 k+1

series. (A comparison test can also be used to show
convergence.)
So, the answer is D.

< 1 1 . .
III. Z [ - )15 a convergent telescoping

2

L+l ,y(t):Ztsin%

29. x(t) = m

¥(2) = 0.33109, y'(2) =~ 3.19848

@
dy _ o _ 319848
de  dx 033109

dt

So, the answer is D.

30. V=lﬂ'r2h,r =2h = h zér
3 3 2

v 3 _,adr
& _ 2 &
dt 2 dt
dav

d _ dr
37rr2 dt

Whenh = 2,r = g(2) = i
3 3

dr 0.01

So, — = ———— = 0.00119 m/min.

So, the answer is C.

31. From the graph, f(0) = 1 and f’(0) = 0.Because fis

concave downward at x = 0, f”(0) < 0.

So, f7(0) < /7(0) < f(0).

So, the answer is D.

32. arccosy = (x — 1)2 = y = cos(x — 1)2, y = (lnx)2

Intersection points occur at x = 0.38166 and
= 2.02468.

2.02468 )
= [cos(x -1
0.38166

= 1.179

So, the answer is C.

- (In x)z}dx

w.gu):gn+§¥%x—n+g«%x—ﬁ

4—4x—n+§x—m

13 3 2
I ,e [4 — 2(x — 1) + E(x — 1) }dx =~ 10.964

0.

So, the answer is C.
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97/4
M.V =1 L/G/

So, the answer is C.

(e + 1) dx = 121.354

35. £(36) = 377, f(x) = -14
The least possible value of f(42) is 377 + (—14)(6) = 293.
(Note: An equation of the line through (36, 377) with slope m = —14isy = —14x + 881.)
So, the answer is C.

36. » =1+ cos26,r =2cos@ —~/4dcos’ 0 -3

Intersection points occur at 8 = +0.5093.

2
A= S [0 cos20)” ~ (2cos 0 - acosTa 3 |ao
2 ¢-0.5093

1.078

So, the answer is C.

25x + 25 1
37. g(t) = ——— 41. a, = -
g() X2+ 2x + 2 2n +1
IO” g t) di +3 = 59 + 3 = 62 cubic meters Because ,}ﬂ a, = 0, the nth-term test for divergence is
So, the answer is B. inconclusive. Consider —Z 3 and compare to the
o 2n+
38. (1) = =5t + || (2u)""du di es. 3" 1
. 0 vergent p-series, z ;
n=1
4) —5(0 "
a= % = %(—20 [ () “du) ~ 2502.039 1
1 im 20+ = fim " - g =L
V(l) = _5+ (22‘)H n—oco b n—e 2p + 1 n—oo 94 L 2
3 n n
b=v(2) = -5+ (4) =59 3

Therefore, —z

4 < 42.407 P
b Comparison Test. So, the answer is A.

diverges by the Limit
2n +1

So, the answer is D.

dy 1 T 43
0and g”(7) = 4 > 0, g has a local 42. o V=07, [0, —7j and (2, 7]

39. Because g'(7)

minimum at x = 7. &
So, the answer is D. ﬁ = dx
-y
40 &y _ 2y (0) =5 arcsiny = x + C
w37 e
d arcsin —; =C
Y =x? dx
y 3 ~0.1433 = C
In|y[ = §x3 +G y = sin(x — 0.1433)
y = e(2/9)x3 +Q So, the answer is A.
y = Ce¥9

y =597 (C = 5)
)3

$(0.3) = 509" < 5030

So, the answer is B.
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5V . (1
43. V(1) = [Zj sm[E]
oLl o0 0
4) 27702 2 \a 4
Using the graph of a(?), a(¢) is increasing on (0, 1.679)
and (7.962, 14,245). So, the answer is A.
4. (1) = £ =8 + 6t — [5t/(t + 1)]
v(t) > 0 on (0,0.2645) and (7.2566, 8)
v(t) < 0 on (0.2645, 7.2566)
Total distance = Jj ‘v(t)‘ dt = J‘;)'ZMS v(t) dt — J‘O?j;;: v(t) dt + I:zsss v(t) dt

= 208.71

So, the answer is D.

45, u = x* dv = f(x)dx
du =2xdx v = f(x)

I xzf"(x)dx = xzf'(x) - 2.[ x f7(x) dx

u=x dv=f(x)dx
du =dx v = f(x)

I x f(x)dx = X f(x) - Z(x f(x) - I f(x) dx)
So, % LG x2 f(x)dx = %[xz f(x) - 2x f(x)l6 + J.]G S(x) dx
- %[(36 11(6) = 12(6) = (£/(1) = 2/ (1))] + 40

= 2[66)(6) - (12)18) + (2)3)] + 40
=43

So, the answer is B.
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Section 2

1. S(t) = 1500¢/0

@

(b)

(©)

(d)

§'(2) = —~152.158 tons/h?

The rate at which sand is poured into the tank is
decreasing by 152.158 tons per hour per hour at
time ¢ = 2 hours.

8
| S(t)dt = 6410.673 tons
0

S(1) = éjj S(t) dr

S(t) = 801.334 = ¢ =~ 4.101 hours

S(5) = 481.476 < 500

Attime ¢ = 5, the rate at which sand is poured
into the tank is less than the rate at which sand is
removed from the tank. So, the amount of sand
in the tank at time ¢ = 5 is decreasing.

AP® Practice Exam: Calculus BC Section 2 23

. answer

: interpretation

: sets up definite integral

: answer with units

: sets S(7) equal to the definite integral for

average value

answer

computes S(5)
considers the removal rate (500 tons per hour)

conclusion with explanation

Reminder: Round answers to at least three decimal places

1 pt
2 pts: { P
1 pt
1pt
2 pts: { P
1pt
1pt
2 pts:
1 pt:
1pt:
3 pts: 41 pt:
1pt:
to receive credit.
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dx

c o > + cos 4%, x(0) = 4, y(0) = 0

@ 2(3) = x(0) + [] ¥(r)dt = 4 +9.272 = 13272

¥(3) = 0.5

The position of the particle at + = 3is (13.272, 0.5).

) Forl<r<2,®_2t1_5
d  2-1
(¢
Slope = y’() = ,3 =3= () =1
X)) ¥()

Forl < ¢t < 2,x/(t) = 1whent =~ 1.069.

Speed = \/[[x'(l,s)]z + [y'(l.S)]z]

(1.3389)° + 3°
3.285

Distance = J? A /[x'(t)]z + [y'(t) > dr
= '[12 \ /[x’(t)]z +32 dt + f: [x’(t)]2 +(

= 3.9195 +18.9912
= 22911

©

0

R

(d)

G(10) - G(8) _ 209 —165 _ 44
10 -8 2

3. () G(9) =

(b) G is differentiable and therefore continuous on [4, 8]
G(8) - G(4) 165-125
8—4 4

By the Mean Value Theorem, there exists at least one
time ¢ in [4, 8] for which G'(t) =1.

1

0

© % G0 dr é - 4[G(2) + G(6) + G(10)]

- Y63 +148 + 209)
3

1
= 5(42)
= 14 MB
1 (12
12 o
downloaded over the time interval [0, 12] seconds.

G(¢) dt is the average number of megabytes

(d) V(1) =32 - 32
V'(t) = 3.52¢71"
V'(10) = 3.52¢7"! = %MB/sec

= 2.2 MB/sec

1 pt: sets up definite integral in finding x(3)
3 pts: 41 pt: uses initial condition in finding x(3)

1 pt: answer

dy

1 pt: computes 7 using graph

2 pts:
1 pt: answer [ﬁnds where x'(7) = 1]

1 pt: answer with justification

1 pt: expression for distance
3 pts: 41 pt: splits into two definite integrals

1 pt: answer

Reminder: Round answers to at least three decimal
places to receive credit.

: estimate

! units

computes the average rate of change

on [4, 8]

: conclusion with explanation (reasons
with the Mean Value Theorem)

1 pt: sets up a midpoint sum

3 pts: 11 pt: approximation

1 pt: interpretation

1 pt: computes V(¢
2 pts: P P ) ( )
1 pt: answer with units
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@

(b)

©
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=3 -2
2

2
L{Z3_1Q:3_§x+z
dx 2 dx 2 4

In Quadrant I, x < Oandy > 0.

2
So. 22 — 33,425 oforall (x, ) in Quadrant I,
dx 2 4

Thus, all solution curves are concave upward in Quadrant II.

y = mx + bis a solution.

Qz—[mx+b]

dx Ix
x-L=m

2

%b+m=0:b=—2m=—12

So, yis a solution when m = 6 and b = —12.

y = f(x) is the particular solution given f(0) = 3.
. dy 3 3

i) At(0,3), L =3(0) -2 = -2 2 0.

@ At(0.3), - =3(0) - 5 = -5

So, f'has neither a relative minimum nor relative
maximum at x = 0.

oL
(11)h—2

0-3+5-33) -3+

2 pts:

2
1 pt: computes %

1 pt: answer with reason (uses the signs
of x and y in Quadrant II)

1 pt: uses %[mx +bl=m

3 pts: 41 pt: sets 3x — % =m

4 pts:

1 pt: answer

1 pt: considers % at (0, 3)

1 pt: conclusion with reason

1 pt: approximation of £(0.5) using
Euler's Method

1 pt: approximation of /(1) using
Euler's Method
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5. r =5, r =2+ 6sin 6, intersection at § = %and 0 = 5?”
(a) Area = 1 J 6 [(2 + 6 sin 9)2 - 52} do 1 pt: constant and limits
2 Jx/6 3 pts: .
2 pts: integrand
(b) x =rcos@ = (2 + 6sin 6)cos 1pt:ﬁnds£andﬂ
J do de
—x:—(2+65in0)sin0+600526’ ay
@ 3 pts: {1 pt: ts Y a5 40
dx pts: 11 pt: represents = as- -
At@ = m,— = 6. “r
de de
y =rsin@ = (2 + 6sin ) sin 6 1 pt: answer
dy . .
— = (2 + 65sin ) cos & + 6 sin & cos O
de
At O =1, b = -2.
de
dy
dy 40 2 1
At =7, — =42 = = = ——
de  dx 6 3
de
(c) r =2+ 65sin 6, dr =2 2 pts: computes ar
dt 3 pts: dt
dr = 6 cos O dae 1 pt: answer with units
t dt
When 6 = E,
3
2=06 cos(zj 49
3) dt
2 = 3ﬁ = L grad/sec.
dt d 3
6. f(0)=0
n (n+1)/2
_1) +2
(o) = _|
- {0720
3 5 7 9 2n—1
(@) x ——+ = - T (- )n+1x7 + - 2 pts: first four terms
s 79 (2n -1) 3 pts:
1 pt: general term
2(n+1)-1
e+ =1 x> '
(b) lim P = lim =0 < 1forallx 1 pt: sets up ratio
n—e x=" n—eo (2}1 + 1)(211) ot tes limit of rafi
. : computes limit of ratio
(2n - 1) 4 pts: P P o
1 pt: observes this limit is < 1 for all x
Therefore, the interval of convergence is (—oo, o). 1 pt: interval of convergence
!
1 1 (Z) 1
© |Bl—=|-fl=| < = — 1 pt: uses the next term as error bound
4 4 11 (4")(1m) 2 pts:
1 pt: answer
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