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1.

u =2+ cosx = du = —sin x dx
I (sin x)ez”‘)” dx = —I e du
=-e"+C

— _€2+cosx +C

So, the answer is A.

.u=3+tanx = du = sec’® udx

I (sec2 x)x3/3 + tan x dx I u"® du

= %u‘% +C

_3 4/3

= 2(3 +tanx) + C

So, the answer is B.

TGl T e BT =5¢'* — (1/x)
x—1 P | x—1 2x
=8¢ — (1/1)
)
_-5-1
2
=-3

So, the answer is A.

u=f(x)
dv = g'lx)dx = v=

[7r@g(x) av = [(x)g

So, the answer is D.
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S. ! = ! :A+

X =9 +20 (x-5)(x-4) x-5
1= A(x—4)+ B(x - 95)

When x = 4, B = —1.

When x

]
w
]
-

_Jid

= [ln‘x - 5‘— 1n‘x - 4‘]0

3
IOX “9x + 20 _J x5

_ lnx—S ’
x — 4],
=ln2—lné
4
2
ZIHE
4
=1n§
5
So, the answer is A.
6. u =4x+7 = du = 4dx
5 1
4 + 7) dx = — | u’® du
[(x+7) 7
=i-éu6+c
6
4x + 7
:M‘FC

So, the answer is C.

7. J.w xe™? dx = lim Ib xe™3 dx
0

b—e 90

u=x = du = dx
dv=e¢Pdx = v=-3
= lim 3)ce'x/3 —'[ —3¢™ dx)
b—oo

[ e ]))

b—eo

= lim |(-3be™®? -

b—eo

lim ( —3xe ”‘/ 3
[
- 9(

0-1)
=9

So, the answer is C.

x—4

9(6'”/3 - )J
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. cos2x —xsinx — 1 . —2sin2x — (x cos x + sin x)
8. lim = lim

X 7[3 - x3 XTI _3x2

. 2s8in2x + x cosx + sin x
lim

X 3x2

2sin27x + wcosw+ sin

37?
_0-7+0
3r?
-1
3z
So, the answer is A.
w dx . b
9. Because lim /() = 9, use L’Hopital’s Rule. 10. j = = lim [ x%dx
x—0 g(x) 0 132 hoseo 9 1
b
tim L) iy 52 = Jim [_gx_ﬂ
=0 g'(x) T as0 4 o=l 3 1
2 . 1
_ sec? 0 z—gblgli[b}ﬁ—lj
4
1 = _2(0 -1)
So, the answer is B. = %

So, the answer is C.

11. V

1
2 J.O xe ™ dx

0

2.198

So, the answer is B.
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12. (a) ! 3t 2 pts: finds antiderivative (using parts)
pts:
4T 1 pt: answer
7 Reminders: Be sure to justify the antiderivative by
2+ explicitly showing integration by parts—as per the
L given directions. (Merely writing down the definite
0,0) (7,0) integral and numerically approximating the area on
T . s your calculator will not receive full credit here because
the directions say to use integration by parts.)
2 .
4= ,[ o XSIX dx If presenting the answer as a decimal approximation,
be sure to round the answer to at least three decimal
u=x = du =dx . .
places to receive credit on the exam.
dv =sinxdx = v =-—cosx
A4 =[x cosx]g - I: —cos x dx
=[x cosx + sin x]”
0
= [-z(-1) + 0] = (0 - 0)
=7
So, the area is 7.
b 3 pt 2 pts: writes integral
pts:
1 pt: answer (no work needed)
Reminders: Use your calculator to find the point of
intersection of the two graphs (no work needed for this).
In this intermediate step, round the coordinates of the
intersection point to more than three decimal places to
use in upcoming intergrals.
Find the intersection of the graphs. L . R
) Because the directions do not specify otherwise, it is
xsinx = —2x + 5 sufficient here to simply write down the definite integral
x = 1.6693678 and then numerically approximate the area on your
1.6693678 calculator.
A= I [(—Zx +5) = (xsin x)] dx
0 Be sure to round the answer to at least three decimal
_ J‘ 16693678 (=2x + 5) dx — '[ 1O i x dic places to receive credit on the exam.
0 0
u=x = du = dx
dv =sinxdx = v =-cosx
1.6693678
= [—xz + Sx] - [—x cos x] ;’6693678
1.6693678
I —cos x dx
0
B . 1.6693678
= [—x + 5x + x cos x — s1nx]
=~ 4.401
1.6693678 . .
(©) JO (-2x + 5 — x sinx) dx 3ot 1 pt: integrand
s:
B . 2 pts: limits of integration within correct equation
= 2.[0 (-2x + 5 — x sinx) dx
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13. (a) s(r) =2+ IOZ v(t) dt 3 pts: finds antiderivative (using parts)

5 pts: <1 pt: uses initial condition
24 [~ La
+.|.0 € ) d 1 pt: answer

Reminders: Be sure to justify the antiderivative by
explicitly showing integration by parts—as per the
given directions. (Merely writing down the definite
integral and numerically approximating the area on
ePdt = v=-37"7 your calculator will not receive full credit here because

the directions say to use integration by parts.)
2
=2+ [—3!@"/3J2 +3[ e ar - l[t]2
0 0 2t10

2+ joz te™P dt — %J‘Oz dt

u=_t = du = dt
dv

Be sure to round your answer to at least three decimal

2 laces to receive credit on the exam.
=2+ -3 - 9] — 1 P

L+ [(-32)e ™ = 9e7) = (0 - 9)]

15
= 2.299
2 1 .
(b) IO (te”/ - E) dt 2 pts: integral
1
) at) =e"P + t[—ge"“j -0 = e“/{l - éj - 1 pt: computes a(3) = v/(3) (no work)
s:
P 1 pt: answer (“neither”) with reason

Because a(3) = e’m[l - ﬂ = 0, the particle’s

speed is not changing at ¢ = 3.
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x(In x)3

4. (a) [(x)=

1 1 .
+ = —, the equation
e(ln ¢) e

of the tangent line at (e, 4) is

Because f7(e) =

y—4= l(x -e)
e
y = l)c +3
e
b) f(x) = —— = L)
x(In x X
77 7[—3(1n A l} + (‘Tj(‘“ x)
X X X
_ 3
x*(In x)4 x*(In x)3
f7(e) = - 3 L 0541 <0

e*(In 6‘)4 - ¢*(In e)3
So, the graph of f is concave downward on (1, 5)

because f”(x) < 0on (1, 5).

Use (e, 4) to find C.

fle) = - S +C=4
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2 pts: {1 pt: finds the slope of the tangent line [f /(e)]

1 pt: writes an equation of the tangent line

2 pts: finds /()
4 pts: <2 pts: answer (concave down) with reason [examines

sign of f"(x) on this interval]

Notes: After finding f"(x), you could simply state that

f"(x) is negative for all x-values on (1, 5); a sign chart

may not be necessary.

If using a sign chart as part of the justification, the
functions f”(x) and f must be explicitly labeled in
your chart. Unlabeled sign charts may not receive

credit on the exam.

A sign chart alone is generally not sufficient for the
explanation. To receive full credit on the exam,
explain the information contained in the sign chart.
For example, state “f is concave down on (1, 5)

because f”(x) is negative on this interval.”

2 pts: antiderivative (shows substitution)

3 pts: 41 pt: uses f(e) = 4 to find constant of
integration and particular solution
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3+ 4(0) . .
15. (a) f(0) = ——* =3 1 pt: considers each one-sided
1+0 limit to find lim /(%)
3+ 4x =
; - 1 - 2 pts:
XIL“& S(x) xlfélf 1+ x2 P 1 pt: answer with reason
Xl_ig{r f(x) = Xl_if?a, (tan® x + 3) = 3 [showsf(O) = 11_1}}) f(x):|
So, lirr}) f(x) =3.
Because f(0) = lirr(l) f(x), f(x) is continuous at x = 0.
X—
3+ 4x
<
(b) f(x) =41+ ¥ for x <0 2 pts: antiderivatives for each piece
tan> x +3, for x >0 Reminder: You do not need to

simplify these derivatives.

1+ x%)(4) — (3 + 4x)(2x
, ( )() (2 )( ), for x <0
f(x) = (1 + xz)
2 tan x sec? x, for x>0
_ _ 2
Ao e 20
= (1 + xz)
2tanxsec’x, for x >0
(¢) Average value = ! [ I O3 s jl (tan® x + 3) dx:l 2 pts: sets up both definite
-2 21+ 0 5 o i togral
pts: integrals as a sum
_1 J‘O 3 dx + J‘O 4x d + J‘l (se02 Y —1+ 3) dx 3 pts: antiderivatives, answer

321+ 22 21+ 22 0

0 1 2 ¢0 2x 1 ¢t
j—zl+x2 dx+§J._21+x2 dx+§.f0(seczx+2)dx

0 2 0 1 1
= [arctan x] Lt E[ln(l + xzﬂ Lt g[tan X+ 2x]0
= arctan 0 — arctan(-2) + %(ln 1-1n5)

+%(tanl+2—tan0—0)
1

—arctan(-2) — % In5+ 3 tan 1 + %

© 2017 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.



16. (a) dT =

1 1V B}
- == —
2R(5-R) 2[R 5-R

A@—M+BR=1:A=§MMB:%

1 1

dl = — | ————dR
J ZIR@—M
1o(1 1
T==||—=+———|dR
2I(5R+5(5—R)]
T:iﬂqm—mﬁ—RD+c
10
" w
T=—In +C
10 [5-R
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3 pts: antiderivative (shows partial fraction decomposition)

5 pts: 41 pt: uses initial value

1 pt: answer

Use T = 0and R = 3 to find C.

Oziln 3 + C

10 |5-3
0:iln§+C

10 2

A3

10 2
So,Tziln‘ R —iné,

10 |5—-R| 10 2

dT 1 1

(b)

dR ~ 2R(5-R) 10R - 2R

a1 (10R = 2R?)(0) - 1(10 — 4R)
dR’ (108 - 2R?)’
__4rR-10
(108 - 2R?)’
0 - 4R-10
(108 - 2R?)’
R=2
2
For R = . Q — LIOZ — _i
/o) -2022)] 7
Because dlz changes signat R = %, the

graph of 7 has a point of inflection at R = %

4 pts:

dT
1 pt: finds —
P dR?

2
1 pt: finds where ar =0
dR?

2
. . . T
2 pts: answer with reason [examlnes sign of R on both

sides of R = % to confirm T changes concavityj

’T
Reminder: In such an explanation, reason using R

(explain using a derivative). Merely reasoning with T’
(appealing to where 7 changes concavity) may not receive
credit on the exam.

Notes: If using a sign chart as part of the justification, the
2

functions Z’RZ; and 7' must be explicitly labeled in your

chart. Unlabeled sign charts may not receive credit on the
exam.

A sign chart alone is generally not sufficient for the
explanation. To receive full credit on the exam, explain

the information contained in the sign chart. For example,
. . . 5 d’T
state “T has an inflection point at R = 5 because s

2

. 5
changes signat R = >
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17. (a) Because lim % = i, apply L’Hopital’s Rule.
X—e @ )

(b)

(©

. . _ . X . 1
lim g(x) = lim xe™ = lim — = lim — =0
X—>+oo X—>+oo xX—+oo ¥ x—teo oF

Because lim —— = %, L’Hopital’s Rule does

X—>—c @
not apply.
T g(x) = lim xe " = (-e)(e) =

So, the graph of g(x) has a horizontal asymptote

at y = 0.
g(x) = xe™™
g'(x) = x(—e’)‘) +e(1)
=e*(-x+1)
_1-x
eX
0= 1 —vx
o
x =1
So, g(1) = (1)e® = L,
e
For x = O,g'(x) = 1_00 =1
e
For x = 2, ¢'(x) = 1_22 = 12
e e

Because g'(x) changes signat x = 1, the graph has

. 1
a maximum at | 1, — |
e

- b
A= I xe ¥ dx = lim xe " dx
1 b—eo
u=x = du = dx
dv=e¢e"dx = v=-e*
. ) b
A=blgll([—xe }1 —L —e dx)

i [ - )

Il
5
—
|
S
®,

o>

3 pts:

3 pts:

3 pts:

1 pt: considers both lim g(x) and lim g(x)
X—>-©

X—>®
2 pts: applies L’Hopital’s Rule to evaluate the first

limit (x — + o) but not the second limit

(x > —o0), answer
Reminder: Be sure to establish an indeterminant

form, % or E, to justify the use of L’Hopital’s Rule.
o]

1 pt: finds where g'(x) = 0

2 pts: answer [ﬁnds g(l)] with reason [examines
sign of g'(x) on both sides of x = 1to
establish a relative maximum at the only
critical value, x = 1]

Reminder: In such an explanation, reason using

g'(x) (explain using a derivative). Merely reasoning
with g (appealing to where g changes from increasing
to decreasing) may not receive credit on the exam.
Notes: If using a sign chart as part of the justification,
the function g'(x) and g must be explicitly labeled

in your chart. Unlabeled sign charts may not receive
credit on the exam.

A sign chart alone is generally not sufficient for the
explanation. To receive full credit on the exam,
explain the information contained in the sign chart.
For example, state “g has a relative maximum at

x = 1 because g'(x) changes from positive to

negative at x = 1.”

1 pt: sets up and rewrites improper integral
1 pt: antiderivative (shows parts)

1 pt: answer (evaluates limit using L’Hopital’s Rule)
Reminder: Be sure to establish an indeterminant

form, % or f, to justify the use of L’Hopital’s Rule.
0
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AP® Exam Practice Questions for Chapter 7 9

3 2 3
18. (a) '[0 g'(x)dx = IO g'(x) dx + Jz g'(x) dx 2 pts: splits improper integral into two pieces
, , R , (accounts for discontinuity atx = 2)
= lim J (x=2) "dx+ lim | (x—-2) dx with correct one-sided limits
b2~ 70 b2t b 5 ots:
. b . BRE pts: 1 pt: antiderivative
= lim [—(x—Z) } + lim [—(x -2) }
b=27 R acH b 2 pts: shows each one-sided limit goes to
- lim (_ Uy gim [_1 L1 infinity, answer
b2~ \ b — 2 b2t b-2
= oo + oo
So IS g'(x) dx diverges
9 0 .
(b) Because there is a discontinuity in [0, 3] at x = 2, 1 pt: reason [identiﬁes g’(x) has a discontinuity in
the Fundamental Theorem of Calculus does not apply. [0, 3] atx = 2]
©) J.: g(x)dx = ;im f g'(x) dx 1 pt: rewrites improper integral with limit
—oo
i » 2 g 3 pts: 41 pt: antiderivative
ol (x=2)" dr 1 pt: answer (evaluates limit)
. -1t
= fim [-(- 2]
= lim [—7 l}
boe| b — 2
—o+ti=1
2 2
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+ 2
19. (a) Because lim & = 9, apply L’Hopital’s Rule.
x>0 tan x 0
[ _ 10 2
lim 2 = =2 = (<2)°[4(0) + 1] = 4
50 sec? x 1 (-2) [ (0) ]

(b) f‘(lj -2+t =0

4 4
1 1 1
f3)=-1+30-
1 1
SO, f(aj = —5.
(c) % = »*(4x + 1)
%dy = (4x + 1) dx
y

1 =2x*+x+C
Use f(0) = -2 to find C.

——:2(0)2+0+C:>C:%

1 1
Because —— = 2x? + x + —,
y 2

f(x) = —[sz +x+ ;)_1.

5 ot {1 pt: applies L’Hopital’s Rule
s:

1 pt: answer
Reminder: Be sure to establish an indeterminant
0 L .
form, ° or 2, to justify the use of L’Hopital’s
0

Rule.

) {1 pt: Euler’s Method with two steps
pts:

5 pts:

1 pt: answer [approximation of f (0.5)]

Reminder: Be sure to write “(0.5) ~” rather than
“f (0.5) =.” Because this is an approximation, a

point may be deducted if an equal sign is used.
In general, equating two quantities that are not
truly equal will result in a one point deduction on
a free-response question.

1 pt: separation of variables

1 pt: antiderivatives

1 pt: constant of integration

1 pt: uses intitial condition

1 pt: particular solution (solves for )

Notes: 2 points max if no constant of integration
present

0 points if no separation of variables

© 2017 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


