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. lim A(x) = lim2 =2 . 3
1 xljler (X) xgrzlr 7. ,CIE)IDIQ T =
The answer is B. 3 3
lim =——=3
xo—e | — 4F 1-0
. . ‘x + 4‘
2. hrﬂf g(x) = hrﬂf 4 = -1 The answer is C.
) ) ‘ X+ 4‘ 8. Evaluate each statement.
XEEL glx) = XESIL + 4 ! I. Because linzl_ g(x) = land 1i1;1+ glx) =1,
Because lim g(x) # lim , the limit is nonexistent. lim g(x) =1.
x——4" x—o—4t x—2
The answer is D. The statement is true.
. ) I limg(x) =1#g(2)=3
3 5 s1nx_s1n7z'_0_0 x—2
- m x T or The statement is false.
The answer is A. III. gis continuous at x = 3.
The statement is true.
4. lim 32 + 5x +7 Because I and III are true, the answer is B.
x—-2 x -4
3(=2)" +5(-2) + 7 Joxt =5
= e n
(-2)-4 9. lim Voxt -5 _ lim — X
x> 5x — 3x? xoe 5x — 3x2
9 M
-6
_ 3 9_ 14
T2 = lim 2
X —>oo é _ 3
The answer is B. X
5. lim [Sf(x) - g(x)] = lim 5f(x) — lim g(x) 90
x—5 x5 x5 0 — 3
= 51in§ f(x) - 11m5 g(x) =-1
— 5(10) _ (1) = 49 The answer is C.
The answer is D. . -1 . -1
10. Because lim s =2 and lim s =2,
5 x—)lf'\/;—l x—>l+‘\/;—1
2 = +16 . x =1
6. lim X100y x lim ——— =
yoe 4x2 — 3 Hm4_i wldx -1
g The answer is C.
_0+16
4-0

The answer is C.

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



2 AP® Exam Practice Questions for Chapter 1

11. (a) s(7)is

s(1) =

continuous on [1, 2].

393.1and 5(2) = 378.4

Because 382 is between s(1) and s(2), by the

Intermediate Value Theorem there exists

at least one value of ¢ in [1, 2] such that s(r) = 382.

(b)

n

—
-~ o
o Il

-4.912 + 398

—-4.9¢% + 398
+9.012

So, the object hits the ground after
approximately 9.012 seconds.

© tm

s(1) = 5(3)

(-3
(~4.9¢ + 398) = [ ~4.9(3)" + 398]
lim
t—3 t—3
4.9 + 4.
[ =49+ 49(9)
-3 t—3
—-4.9(* -9
e G|
t—3 t -3
—-4.9(t t+3
t—=3 !/4

lir% —4.9(t +3)
t—

—4.9(3 + 3)
—29.4 m/sec

2 pts: shows 5(2) < 382 < s(1) (places 382 in this
3 pis: interval)
1 pt: justification (appeals to the continuity of s or the
Intermediate Value Theorem)
Note: Merely saying “because s is differentiable” or
“because s is decreasing” would not earn the justification
point.

2 pts: answer with units

2 pts: justification (uses factoring or L'Hopital's Rule
4 pts: to evaluate the limit)
2 pts: answer with units
Note: If applying L’Hopital’s Rule, be sure to first

establish the indeterminate form %
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12. (a) lim f(x) = lim 10
x—0 x—0 1 _x
1+ —¢™
4
10
1+ —
4
_10
I
4
=8

(b) lim [f(x) +

(¢) lim f (x)

X—>00

lim f(x) =

x—>—co

So, the horizontal asymptotes are y = 0

and y = 10.

4] = lim f(x) + lim 4

x—0
=8+4
=12

lim 10
x—>e0 1 _
1+ —e™”
4
lim 101
T+
4e*
10
.
4e~
10
1+0
10
lim 10
X =0 1 _
1+ e
4
10
1+ le‘”
Q
0

AP® Exam Practice Questions for Chapter I 3

1 pt: answer

1 pt: answer

2 pts: examines both lim f(x) and lim f(x)
X—>0 X—>—0

7 pts: <3 pts: computes each limit (answers with justification)

2 pts: writes equations of the horizontal asymptotes
(must be equations)
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2
13. (@) f(x) = X+ 5x+6 = (x + 2)M 2 pts: answers
2x% + 7x + 3 (2x+l)w
_ X + 2 x £ -3
2x + 1
/() has discontinuities at x = —%
and x = -3.
(®) lim f(x) = lim m 1 pt: justification by factoring or L’Hopital’s Rule
x—-3 x>-32x% + 7x + 3 2 pts: {1 pt'J Y £ P
pt: answer
_ (x+2)(x+73)
= lim ————~
x=-3 (2x + l)()x/ﬁ/3)
x+2
= lim
x—=-32x + 1
o =3+2
2(=3) +1
1
5
(¢) f(x) has a vertical asymptote at x = —%. 1 pt: answer
Note: Including x = —3 in the answer (a removable
discontinuity) would lose the answer point.
(d) lim f(x) = lim X +5x+6 1 pt: examines both lim f(x)and lim f(x)
x—>e0 w0 2x% + Tx + 3 xo® X =0
1+ 5 N 6 4 pts: )2 pts: computes each limit (correct answer for each)
= lim x X’ 1 pt: writes equation of the horizontal asymptote
AR, ST % (must be an equation)
X x
1+0+0 Note: Examining only one of the limits would earn
= — 0-1-1 at most.
2+0+0
-1
2
X2 +5x+6
lim f(x) = lim ————
x>0 /%) w0 2x2 + Tx + 3
1+ 3 + %
= lim XX
Xo—eo 3
2+ =+ =
X x
_1+0+0
2+0+0
_ !
2
/() has a horizontal asymptote at y = %
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14. (a)

(b)

(©)

15. (a)

(b)

©

(d)

fim, f(x) = Jim e = ™ = 5

x—=-1 e

£(0) is defined as f(0) = & = 1.
lim f(x) = land lim f(x) =1,
x—=0" x—0t

S0 liII(l) f(x) = 1. Also,

im /() = £(0) = 1

So, f is continuous at x = 0.

lim f(x) = lim e*
_ =)
-
o
_ L
=0
}_1311 [f(x) + 4] = lYILI} f(x) + }_15}4

=2+4

i x) (-2x + 6)
im = lim
x—3 g(x) -1 x—3 (x — 2) -1
. —2x+6
=1

AP® Exam Practice Questions for Chapter I 5

1 pt: answer

1 pt: finds //(0)
2 pts: finds each one-sided limit

6 pts: 41 pt: finds the limit (equates the values of the
one-sided limits)

2 pts: indicates f(0) = lin}) S (x) to reach conclusion
X—

2 pts: answer

1 pt: answer

1 pt: answer

1 pt: justification [indicates the values of both f(2)
2 pts: and g(2); writing 2 - 0 is sufficient]

1 pt: answer

2 pts: finds linear equations for f and g on [2, 3]
2 pts: justification of limit by factoring or
L’Hépital’s Rule

1 pt: answer

5 pts:

Note: The equations for f and g must both be correct
to be eligible for the last three points (i.e., the limit
must yield the indeterminant form 0/0).
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6 AP® Exam Practice Questions for Chapter I

16. (a) Because T'(x) is continuous on [0, 10), 2 pis: {1 pt: answer

lin}t T( x) — T(4) =172. 1 pt: justification (appeals to the continuity of T)
xX—

T(8) - T(3) _ 164 — 174

(b) = 1 pt: justification (evidence of a difference quotient)
8§-3 8 -3 2 pts: ) ]
~10 1 pt: answer with units
T s
=-2

The average rate of change is —2°F per minute.

(c) T(x) is continuous and when x = 6, 1 pt: shows T'(8) < 166.5 < T(6)
T(x) > 166.5° and when x = 8 (places 166.5 in this interval)
T(x) < 166.5° 3 pts: 1 pt: answer (an open or closed interval would

generally be accepted here)

So, the shortest interval is (6’ 8)' 1 pt: justification (appeals to the continuity of 7'

or the Intermediate Value Theorem)

Note: Merely stating “because T is differentiable”
or “because 7 is decreasing” would not earn the
justification point.

(d) Because T' (x) is continuous, the average 1 pt: justification (evidence of a difference quotient
rate of change for 6 < x < 9 is 2 pts: on [6, 9])
T(9) - T(6) 162 — 168 1 pt: answer
9-6  9-6
_ =6
E)
= -2
So, the tangent line at x = 8 has a slope
of about —2.
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17. (@) f(x) =ax* +x-b

S(x)=ax+b
a2} +(2) - b f(2) = a(2) + 0
4a+2-b =2a+b

/)

fis continuousat x = 2 when 4a + 2 — b = 2a + b.

f(x)=ax+b f(x) = 2ax -7
f(5) =a(5)+b f(5) = 2a(5) - 7
=5a+5b =10a - 7

fis continuous at x = 5 when 5a + b = 10a — 7.

4da+2-b=2a+b = 2a-2b=-2
Sa+b=10a-7 = -5Sa+b=-7
Multiply both sides of the second equation by 2.

2a — 2b = -2
—10a + 2b = -14
-8a = -16

a=72

When a = 2,b = 5(2) =7 =10-7 = 3.

So, f is continuous when ¢ = 2 and b = 3.

(b) lim f(x) = lim (2x +3) = 2(3) +3 =9

(c) lirr} g(x) = limM

=l x —1

2x* +x -3
m=_- -
x—1 x -1
m(2x+3)(x—l)
x—1 x -1

= lim (2x + 3)

x—1

=2(1)+3

AP® Exam Practice Questions for Chapter I 7

5 pts:

2 pts:

2 pts:

3 pts: equates 4a + 2 — band 2a + b
(equates the one-sided limits at x = 2)
and equates Sa + b and 10a — 7
(equates the one-sided limits at x = 5)

2 pts: answers (solves the system of equations

to determine @ and b)

answer from using values of @ and b from part (a)
and the correct piece of f

Note: Incorrect values of @ and b may be imported
from part (a) as long as a is nonzero (i.e., an answer
consistent with values for part (a) can generally earn
these two points).

1 pt: justification (by factoring or L’Hopital’s Rule)
1 pt: answer
Note: To be eligible for these points, the limit must

yield the indeterminant form % using the values of

a and b from part (a) (i.e., incorrect values of @ and b
generally cannot be imported here).

© 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


