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AP CALCULUS AB-BC TARGET PRACTICE

This resource is set of 22 targeted topics for focused

preparation on the AP Exam.

As we approach the AP Calculus AB-BC Exam, many students need a topical approach to the types of
questions they will be asked to complete on the AP Calculus AB-BC Exam. In this resource, you will find
the following 22 concepts for students to “aim for success.”
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Know Your Limits

This Seems So Derivative To Me

How Extrema Can You Get?¢

Extrema Applied

Implicitly Derived, No Problem!
Connecting F, F', and F'’ Together
Who Is Riemann, What Does He Sum?2
| Am Anfi-Derivatives!

Are You Differential About Equationse
The Volume Of It Alll

How Much Did You Accumulate?
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Did You Say Volume with a Shape?

A Parficle is Moving . .. ¢

I'm Growing Exponentially!

L'Hospital’s Rule

Sigma Notation and Riemann Sums

Convergence Tests (BC Topic)

Advanced Integration (BC Topic)

Arc Length and Improper Integrals (BC Topic)
Parametric and Vector-Valued Functions (BC Topic)
Maclaurin and Taylor Polynomials (BC Topic)

Power Series and Intervals of Convergence (BC Topic)

AP® is a registered trademark of the College Board® which was not involved in the creation of: and does not
endorse this product.
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4. Find the x-coordinate of the point ¢, that is guaranteed by the Mean Value Theerem en
the interval [1, 5] for fix)

=4 4.5—1

5. IFfix)

=5 —x* — 2%, on [-1, 7] determine whether Rolle’s Thearem can be applied. If
it can, find all valuwes of ¢ that satisfy the conclusion of the theorem.

Find the intervals for which the functions are increasing or decreasing. Justify your
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At a cement plant, sand is stored in a container
called a hopper. The shape of the container is
an inverted cone. The height is 18 feet and the
radius is 12 feet. If the hopper is full and sand
is emptied at the rate of 4 ft*/min, how fast is
the level of sand dropping when the sand level

is 6 feet high? V = inrzh

6. Air is pumped into a spherical balloon at the
rate of 100 cm3/sec. How fast is the diameter

. . . N 4
increasing when the radius is 5 cm? V = gnr3
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IMPLICITLY DERIVED, No PROBLEM |
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Caloulate the derivative with respect to x.
L 3 4x*=10 2 xt4yt=12
3. oyt -dy=dr+x 4 El ?;
r T

7. & = siniy
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2. Iftheposit functionafap. ide

I
. Iftheline =fx+ ki wgenttothe
graphof 3 - 2¢% findt  wvaloe(s) of k.

%(t) :%r‘— 244, findthe elon,
and position of . particle w* it
acreleragon is 0.

4. The mammum zcoeleration attained on the

3. Findthe coo™ g5 of each point on the
¢ —3x + 10 = 0at which

graph -~
© _ugent line i5 vertical. Write an
equation of each vertical tangent line,

interval 0 = ¢ = 3 by the particle whose
velocityis () =7 —3t* + 124+ 4 05

&, Thisis the graph of the derivative, Sketch

5. Thisis the graph of {'(x). Sketch the
derivative.

the graph of y = fix).
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ARE YOU DIFFERENTIAL ABOUT EQUATIONS ?
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2 dy_x*-3
T odx T Iy
13, Yiluvia is a mdicactive substance thathasa 14. The rumber of bacteria in a culture is
half-life of 162 years. Haw long will ittalke 74 increasing accarding to the law of exponential
gram sample to degrade to 22 grams? Round growth. There are 150 bacteria in the culure
your answer to the three decimal places. after twe hours and 380 bacteria after four
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answer to the ne=" whale number.
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AP Galculus Target Practice
How Much Did You Accumulate?

Name:

You are finding the accumulated area under the curve f starting at zero (or some other value)
and going to the value of x. The variable t is called a dummy variable. It is important that you

FG) = | (o) de
l

understand this is a function of x.

These types of problems are usually associated with particle motion. They go hand-in-hand with
finding absolute max/min problems. When f represents velocity, the accumulation function will
represent the displacement (or distance) of the particle fromt =0tot = x

Use the graph for y = f(x), shown atright,
to answer questions 1 - 12. The graph of

If [} fG)dx= =7, [° f(x)dx =3 and [{ f(x)dx = 6, find the following:

13. [ f(x)dx

16. A graph of f is made up of lines and a semi-circle as shown

atright. Let f(x) = j*i £(t) dt.

A) Find F(5)

B.) Find F(-5)

f consists of 1

2
1. f(x) dx
l
5
3. f(x) dx
l
6
5. f(x) dx
l

2

7. fx)dx
/
-1

)
4

“Ndx

0
[1re
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Did You Say Volume with a Shape?

J Name:

»e region boun

d by the

1. The base of a solid is the region bounded by the se of a solid 1.
graphs of x = y? and x = 4. Each cross ser*’ gt L fx=y?and. =4. Eachcro section
perpendicular to the x-axis is a squar~ Cale pei n  ulartothex-. :isatriangl faltitude
volume of the solid. 2.F 1t volumeofthe lid.

3. Ti haseofasolidisthere, bounded by the 4. Thebt =ofac’ we i ionbounded by ti
gra sofx=y?andx =4. k. cross section graphs x”andx =+ Zach cross section
per} dicular to the x-axisisase.  circle. Find perpenaicular to the x-axis . n equilateral
thev  'me of the solid. triangle. Find the volume of > solid.

© 2019 Flamingo Math™
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hown at right, repr]
in falling over tim|
hart below.

x

F(x)

Fix)

[what intervals of [|

ere in the interval

ere in the interv

14. [* f(x)dx 15.

8, (<4 f@) + 5)dx

-2

NN

5. The base of ¢
-aphs of x =
~pendicular
L vht2. Find t

lid is the region bounded by

*and x = 4. Each cross sectio.

the x-axis is a rectangle of
volume of the solid.

6. Finc  evc me of the solid w base is bou
bythe -l 2+ y?>=9.Each sssection
perpenc 1 - to the x-axis is an isusceles right

triangle, v ‘he hypotenuse on the base.

ed

ingo Math

7~ _aseofasolid is the region bounded by the
graphs of y = Vx and y = 4. Each cross section
perpendicular to the y-axis is a rectangle whose
height is 3 times the length of its base. Find the
volume of the solid.

8. The base of a solid is the region bounded by the
graphs of y = /x and y = 2. Each cross section
perpendicular to the y-axis is a square. Find the
volume of the solid.

© 2019 Fla
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AP Galculus Target Practice
A Particle is Moving .. . ?

Name:

Position (Di:

Velocity, A

Average Velocity: mg, = w
)

Instantaneous Velocity: v(t) = s'(t) = Z_:

decreasing.

i ’ dv " d?s
Acceleration: a(t) =v'(t) = ora(t) =s"(0) = 7=

Instantaneous speed: |v(t)|

Position Function: s(t) or x(t) motion along the x-axis or y(t) motion along the y-axis.

* Motion to the right or up is considered positive — , then v(t) > 0 and distance s is increasing

* Motion to the left or down is considered negative « , then v(t) < 0 and distance s is

o If a(t) and v(t) have same signs, then speed of P is increasing or speeding up
o If a(t) and v(t) have opposite signs, then speed of P is decreasing or slowing down.

o If sis a continuous function of ¢, then P reverses direction whenever v is zero and a is different
from zero. NOTE: zero velocity does not necessarily imply a reversal in direction.

= AP Galculus Target Practice
T'm Growing Exponentially!

Name:

“The rate of change of some quantity y is directly proportior
can be translated in three ways:

1) Lojy

L 2) y=cekt 3) y=yoe*t

k is sometimes called #-~ “h or decay co. ant.

The process to follow .solving such prc. ™msisa ays the sal

_
a=ky
L ke 1. Separate *- Hles.
de’ =[ka Integrate L "1 sides.
Inlyl =kt+C 3. erformthe egration. ace +Con =ri¢ side.
t—ekttC 4. itethisexp entially.
y=e *€ .D. »theabsol 'valu .seraisedt anypo r=>0.
y=ek oF Spi he right sic - two factors.
= Cek e®is mply a constant.
= Y Wheri =0, y=C.Wecall . constant y,

where t > 0.

(A) Find all t for which the velocity is increasing.

(B) Find where the speed of the particle is increasing.

(C) Find the speed whent = 1.5

(D) Find the total distance traveled betweent =0 andt = 4.

t=1landt =27

6.7 _aphofthe position fu ‘ion
of a moving particle is showr. right.

(A) What is the pa>" positionatt =

4. A particle moves along a straight line is given by the position function s(t) = 2t — 9t? + 12t — 4,

5. A particle moves in a straight line with velocity v(t) = 4t2. How far does the particle ove betwee imes

KNOW THIS BACKWARDS AND FORWARDS _‘

1. The nountofbacteriainacultur .tanytimel -easesatarate proportion. the amount bacteria
pres *.There are 500 bacteria - rthe firstday 1d 800 bacteria after the thit  ’ay. Approxi  tely how
many cteria were presentir’ ly? Roundyour swertothe ~rest whole num.

2. The population ‘acountry: Towing ata rate proportione population. If the growth rate per
yearis 2.3% of t  currentpc lation, how long will it take tor the population to double?

© 2019 Flamingo Math™ lean Adams

article when

,x(1

3. e concentration of ame’ cuinjec  1into the ble  Istream drops at a rate propor. 1al to the exis.  »
ncentration. If the fact  of proportio. ity is 20% p hour,in how many hours will th  oncentration
¢ -tenth -~ heinitial cor  ntration?

4. 1e change of rate of w -esNinapc lationisdire v proportior to 650 _vuei ‘is the time in years.

1en = 0, the populatic 's320,andv >nt = 2,the  vulation has

sed to 438.F. ' the wolf
| Hulation after 5 years.

5. Radiu 226 has a half-life of 1612 years. How long, to the nearest year, will it take 64 grams to decay
i _-ams?

6. Suppose P(t) denotes the size of an animal population at time ¢ and its growth is described by the differential
equation Z—i =0.002P(1000 — P). When is the population growing the fastest?

© 2019 Flamingo Math™

seconds




= AP Galculus Target Practice
L'Hospital's Rule
// O~ Name:

= AP Galculus Target Practice
Sigma. Notation and Riemann Sums

J Name:

0 0 i !
L’Hospital’s Rule states that if lim [ = —or— then lim /&) = lim [
x=c g(x) 0 © x=cg(x) x-cg'(x)

NOTE: Repeat as needed until you can assign a definite value to the expression such
as, any real number, or that limit does not exist because there is unbounded
behavior toward +oo .

Calculating Area with a Riemann Sum
NOTE: i or k, either way, this is just a variable

D @ And or Y I£Ge) - axi]

Find each limit or state the reason why the limit does not exist.

. x+2 x3 —2x% = 3x
1. lim ——— 2 i
x>-2+x2+5 —3 x=3 x3+4x2 —17x — 12
3 In x2 —3x+3 4 . x%sinx —5cosx + %
=51 e¥ —e R v?
4 —x? et —x —
S lim——— £ um .
x=2 sinmx x=0 cosx — 1
2 _ i e
70 gy x-S 8 a4
x—w 3 —4- x » ebx
5% ¢ X3 dx
9. lin = 10 | 2
oo -2 +3t

Qu tons -12

closedit rve -3<x< Letft the

Acont. ‘ous unctiong definec nthe }
functiong =n

x
x) = f DY 6
]
Iso, initial ~ f(0) 2. } j 2l j ;
Grapt fa '
Usethe ¢ phtoeve ate each limit. : :
f(x) L 20)
" m 2w
017 Flamingo Math™ Jean Adams

to indicate the individual rectangle= | =1 =
- T
Calculate the width of ona ~aygle Ax = b-a
n
Identifv* . . ries of the interval [a,c =[aa ]
Write th _t begi th=1 N
rite the sumc te ns, beginni atk=1,
all the way to k = Z[AX ot An)
=
n
Now, add . >m togethel  find the ai 1between . N !
he functior  nd the x-ax. ,%5&‘ [Ax - f(a- eAx)]
L 1 k=

E resstheal underthe aph asa limit using summ. fon notation. Do tevaluate.

(m? |
1 cosx ¢ J 3Vx dx
1

3 L x) dx |4 [3”

Letnbea} sitiveinteg write each it as an integral.

1 1 1

i z[ 1
S oms= Tmtiram U TE7 )

' 2m
6. lim [sm (z) + sir / + - +sin (ﬂ)]
n—co n n) n

Write each area represented by the limit as a definite integral. Evaluate each integral.

7. ,llllT;) i(%k)%:os(%k).(%)
k=1

n

lim Z 2+ ik ’ i
8. n—co n n

k=1

© 2017 Flamingo Math™ Jean Adams




© AP Galculus BG Target Practice

Gonvergence Tests
- J .
Name:
Summary of Tests for Sequences and Series
Test Series Converges Diverges Comments
Nth Term Z an lim a, = 0 NOT for
el convergence
n=0
GeometricSeries -
(GsT) Darn Il <1 I > 1
a0, Do the following diverge, converge, or can't be determined? If they converge, find the sum.
p-Series Test ZL p>1 0<p=1 o @
— P 1. n 2. 5
2.(E7) 2w
2n+3. n
= n=1 =1
2(71) g, 0<anyy S0,
Alternating =
Series Test nm L~ - B W
fasx} 1)+, ,}l}“l; a,=0 —
n=1 3. = 4+l a an ete the foll ing series for convergenc. or divergence You ay use any fes want. If it
o = e I e oetric, find '« sum.
Integral Test
: s Flx)dx Flx)dx
fis positive, 1 3 o @
En“ﬁ“""u‘s'a“d converges, then diverges, then 9. Z ‘:l; Z w
decreasing ay = f(n) series converges series diverges = =1 ¥
L . |Gn1
. n+1] lim |—| > 1
Ratio Test Z a, Jim <1 n | ay,
= or= oo i \ —
— When u. g > Ordinary ¢ mparison st (OCT), :usually use eiti ~
= e Lm  uy| >1 seriesfor ... fermine whe ~rthe se s converg or diverge.
Root Test S im Y <1 | e gt s o Y
h A £ Z arctann
a.
v<a,=h, 0<b, ‘a, 143" n? —
Direct - > " 3n® b - 1
Comparison Test Z a, and Z by, a - 2 =i Z e
(ocT) = = = = &y nin(m)
c Div  1es
a,
kW lim 2= >
”llm b T L>0 =
Limit Comparison X "
Test . Z and § |
LCT ant n
( L n=1 "
converg dive 2s —
L\ . -
% 8 [ w” 13 i E 14 i 3y
- 23 2n
n=1 n=1
2. n
15 _n? 16
ne nf+1
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J = Name:

AP Galculus BG Target Practice
Advanced Integration

‘ Use the integration rules to evaluate each integral

1. x dx
J(x+5)(x—3)

2.

J x2cos(2x) dx

Arc Length and Improper Integrals

Name:

AP Galculus BG Target Practice

‘ Write an expression for the definite integral that could represent the arc length on the given interval

1.y =4/x overtheinterval [0,3] 2.

Find the arc length of the graph on the given interval.

2(x-8)%7
3

3.

flx) =

onthe interval [8,16]

¥ = sin(2x) over one period of the curve.

g(x) =- x*5 V¥/Zontheir -val[1,4]

7
h(cosx) on E]

Eva e the followi~n improper inf. -als.

4 In(l
[arcsin(x) dx JM dx
x
8. 5
Ian‘tan(x) dx f;r sin(4x) dx
5 x?
[z
£ i 10
. .
x*+6x+13 J Nerewy
1 % 12.
- | [ 1 & { xIn(x) dx
1—=x?
13. 2 e
. W ~)
I %2 i} x dx
2 e
I 15 2 16 B z
fo—57x2M i J—3xe”‘“dx

7. 1 8. J
xe X
Jeri
2 2
9 ( 1 10. 1
)7 -
xZ+4 Jx(lnx)z
P4
i3 1. 2
1 dx
frot Ik
x Vx—1
o 1
3. 7 IE
“Fdx — = dx
IE J(x—z)z
0 2
15. f 1 16. Im dx
— __dx 1+xZ
—3)22 o
J (x=3)
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Name:

1.

AP Galculus BG Target Practice
Parametric and Vector-Valued Functions

1
r(t]:ti+fri

| Determine the interval(s) on which the vector-valued function is continuous.

2.

3. r=(sin( £),—cos (£)}

r() =vti+Vt—3j

For each of the following, find (a) v'(¢), (b} +"(¢) and (¢} D, [u(t) - v(£)]
5

v(t) =ti+1t%

u(t) = 4ti — 3§

For each of the following, evaluate the integral.
4. () =sin~i(0)i
8.
2t — 3)i— 6t%j] dt i — —ij| dt
JL( )i il f {ms( i T+
L -
For each of the following, find (t) using the giver o I
& Eld=eet [ b eachofth ol luate the partic. mot
) :§i et 9. ()= (-ﬁgz‘z)i+ (3¢9 0. (. =68 cos(8)j ) each o ollowing, evaluate the partic. motion.
t r(0) =9i—j (0, anc (0) = 5j —
13, The positic **7 _.rticle the xy-planeis -enbythe parametric equations below. For hat
alue of t isv.e particleat . ?
O =t3—6tlandy(t) =t -3t —24¢
14 An- o1 vesalongacurvesothat®X ~ S and 2 — 47 4 2cos(r) att = 1, the particle
‘ satthe oii 75,—8).Find the n-
The position vectorr(t)  scribesthe p. inthe xy-plane ofa  oving object. Sk-° .
the path and the velocity d acceleratior. =ctors at the given | int
r(t) =28 r)jatt=1

12, r(t) =

i+tjatt=1

16

15,

_. of the particle at the point whent = 2.

F dx
A particle moves along a curve so that 2%

= sin(e103%) and% = t?+ 7. Find the total distance
traveled by the particle over the time interval 1 < t < 3. Round your answer to three decimal
places.

A particle moves in the xy-plane sothat% = sin(t?) and% = ¢S], Att = 4, the particle is at

the position (—2, 8). Write the equation of the tangent line to the curve at the point where t = 4.
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AP Galculus BG Target Practice
Power Series and Intervals of Gonvergence

For each of the following, find the interval of convergence of the power series. Check for convergence

at the endpoints.

=
1 Z <
k+1

k=0

2. S =
;(—1)* ;

¥k

E

Name:

AP Galculus BG Target Practice
Maclaurin and Taylor Polynomials

Definition of Taylor and Maclaurin Series

If a function f has derivatives of all order at x = ¢ , then the series

o F(c)
n!

n=0

™)
|

G- = fl)+f/ (=) + =t " (x— )"+ -

n

Is called the Taylor series for f(x) ate.

Also, if ¢ = 0, then the series is the Maclaurin series for f.

Find the Maclaurin polynomial of degree 4 for the following functions.
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(2x) For each of the following, write a power series for the function centered at v = ¢. Give the fi ~ four
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f(x)zi Z.CZO

1. f(x) = cos(mx) P
Foreaci fthe foller™  find the Taylor  lynomial of degree n for the given function ntered
atx=c.
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flx)=— ,n=4c= 1 6. flx)=e% 4c=1
FfF(x)=In(1- ) x
7. flx) =xcos(x),n=2,c=m 8.

f(x) =sin(mx),n=4c= zi
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