: | Practice. for

3 f(4x3—6x) dx = AP Test
7]
(A) 2
(B) 4
© 6
(D) 36
(E) 42
C  x*-3x]
= (b-12)-(1-3)
4 +2 =6

: Ilf f(x) = xV2x = 3, then f(x) =

3x - 3
V2x -3
X
V2x -3
1
V2x -3
-x + 3
2x -3
S5x - 6
2V2x = 3

3
A flx)= x(2x-3) % .
= Fin" X% (2x-3) 27 + (2x-3)".
£'0) = (2x-3)% (x+2x-3)

£z 3x-3

Vax-3



b b
If J( f(x)dx =a + 2b, then J{ (f(x) + 5)dx =

a a

(A)a+2b+5 (B)Shb—-5a (C)7b—-4a (D) 7b—-5a (E) 7b — 6,4

"gf(x)a&x & +2b ' £00 +5 ax‘

F(x)+5x ]
(F(b) +55) (F(a;+54)

F(X)] +2b
F(b)- F( a) =(a + 2b)

AU () ==+ x4 1 then f1-1) =

(A) 3 (B) 1 © -1 ® -3 E)-5

D W= xtexex”

Fx)z -3+ -1x "2
= =3x7+ | -t
XZ



5. The graph of y = 3x* — 16x* + 24x? + 48 is concave down for

(A) x <0
(B) x>0

(C) x < -2 orx>—%

(D)x<%or x> 2

(E)—<x<2

£ y = nxi- 4xx +48X 12 (3%-2)(x-2)=0
y"= 3bx* - 9px + 48 3X-2=0 X-2=0

3bX2 - X +48=0 X=5% X=2
12 (3x2-8x +4) =0 & g = g A
X-'-‘O% xs1 ~ X=3

A) e’ 4+ C B)e’+C (CQe+C (D)2 +C (E) e 4
§] &
.-9 zSQ%d‘t 4=zt
! ét du:idt
3 {e¥at
2 %t.l.
2.30e
(e w it
€ duw = € =€



% cos*(x?) =

(A) 6x% sin(x¥)cos(x?)
(B) 6x2 cos(x?)

(C) sin’(x?)

(D) ¥6x3 sin(x*)cos(x?)

(E) -2 sin(x¥)cos(x?)

([ fg

A P AW |
L Jeos (x*))?
ax L

1 ]

o4
2 [¢os )] Csin (x2))- 3x
- 6x? cos(x?) sin (x3)

8. At what value of t does

the bug change direction?

A bug begins to crawl up a vertical wire at time = 0. The velocity v of
0 <1 <8, is given by the function whose graph

the bug at time ¢,
1s shown above.

(A) 2 (B) 4

3_

2_-

A
vy

|
|
it

[
|
|
|
|
|
T

!

|
A

I

|

|

|

|
R

O

—14

|
|
|

R H A I E R
e T B e R

4

|
B

|

!

(D) 7

4 miw
3 mun "
4 minw o

C At 1 min velocity g’i

|
I

At S min velscity

(E) 8

142
O step- -4
- Ehﬂ»ﬂ:ﬂh

|
I R DR SR
| | |
| | |
| | |
T T T T r T 1
| |
} |
JERR ). NSRS | S
| | | |
| | | |
| | i
SN 7 /%
| ?\\¥//<
=A== ——q -

& [



| | | | |
SRS U D U

| | | !
| | | | |

! ! ! ! !
B R W A D R

9. What is the total distance the bug traveled from =0 to t = 8 ?

(A) 14 (B) 13 (€) 11

(D) 8 (E) 6

Distance =

Find Area.

oo

10. An equation of the line tangent to the graph of y = cos(2x) at x = T i
, C)y= 2()( - E)
@y-1=(x-T)

4
®y -1 =2 - ) ot

4
Slope of tangent = ms= y'= - sin (2x)-2 Y= cos (2x)
£ Mz ¥'2 - 2pin (3x) Y=cos(2- %
- me ¥'r -2¢inC2-%) Y:cos %
m- YP -2sin(%) §=0 x:=04



I'l. The graph of the derivative of f is shown in the figure above. Which of the following
could be the graph of f7

(A) | v (B) ’ (C) v

(D) v

-0t 0 445 e \-'STZT:"' W
INCV?‘S"‘J DCCYCQS;“J Con tave up cg cb\gg_ deww
NCa bad



14. Let f be a differentiable function such that f(3) = 2 and f'(3) = 5. If the tangent line
to the graph of f at x =3 is used to find an approximation to a zero of f,

that approximation is

(A) 04 (B) 0.5 (©) 26 (D) 34 (®) 55

,.(,;_ £(3) =5 means slope at x=3 is S
" tangeat line” at pt (3.2) m=5
y-2:5(x-3) .
"1o a zero of £* means x-wnfercept
where y=0

Y-2:=5(x-3)
0-2:=5(x-3)
27 Bx-IS
/3 = §x
2. = X

I5. The graph of the function / is shown in the figure above. Which of the following

statements about f istruc? i
/ A Jim S = Tim-
Byl fe) = 2
) L‘_’; fx) =2
‘D) )'('_';; J) =1
') l'"j; f(x) does not exist.
2 R(membpr I,M mMeams “M = “M -

x»a xeat X »a



16. The area of the region enclosed by the graph of y = x2 + 1 and the line y=151is

' 28 32 T\ Qe
RN © 3 D) % ®) &
—
D (284, BP0 Area: 2 (Vv dx = 2(g- %)
= 4 :2(!&’)
2 3
= - dx
(Xuﬁ = 2 :‘5‘ (x "") _ §_2_
’ 2, 3
=2 { 4-x"dx
o 72
=2 ‘}X")g){ Ay
[7.1f x? + y> =25, what is the value of j—]{% at the point (4, 3) ?
7 3 25
() -2 B) - © o o3 ®E
2 2 _
A XlayP=2s aY | yln- x4
T 2X+ 2y céz =0 dx? ;
X b4

.41 - "._)5. q
dx Yy ® :3~£§5.
2Nd Derivative = __?__ g
C@uo‘heut Yalo) | = “’.:?35. . -é.

LY



¢

fctau

W tan x
dus sec®x

X
. gecxdx

u )

ff du

(A)

2x

x2 -1

e
2 | x|

x? -1

(©)

2x
x? =1

(D)

(E)

x? -1

19.1f f(x) = In|x? = 1], then f'(x) =

D

&)= In | x%]
Fild: 1 ax
X3
. 2X

L

K-



20. The average value of cos x on the interval [-3, 5] is

sin 5 — sin 3

(A)

8
(B) sin 5 ; sin 3
(©) sin 3 —2— sin 5
(D) sin 3 -; sin 5
. sin3 4+ sin 5
(=) 3

E sﬁrea Under Gowe = ,Qwa-th . width
{cosx dx = (5--3). §(2)
-3 g . 8.0
SIN X ] = 8 J(Z”)

sius-s;z(-sl = 8-1(2) v

ffecall : Sin(-x) = -svi;ugg

S5+ sin3 . f(z)

8
21 lim —— |
x—1 X
(A) 0 B 1
(B) - (C) 1 (D) e (E) nonexisten

i X . L
:g xl-‘)N:\ Inx o

Nonexistent




f(x) = (x?> = 3)e™ is increasing?

(A) There are no such values of x.
(Byx < -1 and x > 3

22. What are all values of x for which the function f defined by

(C) -3 <x<l
(D)—-1 <x<3 ,
. (E) All values of x
D Fi(x)=(x -3) (¢ )+ e”‘ (2x) -~ o+ R 3
= -e [ x*3-2x] W B
: -e"*[x"2x-3] 2 xee ¢ xey
..._éx £0 (x-3)(x+1)=0 M!dadmj (-1,3)
Ksd Xs-|
23. If the region enclosed by the y-axis, the line y = 2, and the curve y = Vx s
revolved about the  V-axis, the volume of the solid generated is
8
(a) 32 ) 19 o o35 @
Q: a)")y =2
st)
-,: oo
DisK Methed Chell Methsd
frrr dy 1‘§2I'Tr £ w
g
”Kx dy . ‘flﬁ‘x (2-v)dx
Ar g
~(ytdy = ™ 5‘75], e (x(2- \F)dx
0 2 fZX X /’dx
= 32m %1% - 3m
5 e xt-%x" ] =



24. The expression = (\/ \/ \/ + \3p )
1s a Riemann sum approximation for
50

1
[x ' 1
X (C) == J dx (E) ——f Vx dx
(A)f V5 X 50 00,

1
]
(mf@m (DEJ&M
. ;
0.
. Area lst rect = w - 4
| = L. IT
[ F!rca 2nd rect = 55- %
TR A O AT~
width=3 | 4 & & & » f VX dx
0 9 .width
25. [X sin(2x) dy = '
' X () %cos(lx‘) - }lsin(2x) + C
X cosey L :
(A) 7 COS20) + 7 Sm2x) + C (D) =2x cos(2x) + sin(2x) + C
X s ! |
B) 7 COs(2x) - 7 5IN(2x) + € (E) -2x cos(2x) — 4 sin(2x) + C
A [ x sin(zx)dx
= )
~ 3 C0S 2X

U= X :
du= dx dv: SiN2Xdx

Integration By Farls

Sudy uv - Jvdu

I

“7Xcos2X - f .zcostdx Uus=2x
~2XC0S 2% + zfcos 2% dx ¢~ {du= X24x
= 5 xcosaxt Y siNIxdx te



) e2X h )
2b, If f¥) = 5 then f(x) = ) ox

(A o) CM2x + 1)
XZ
| (B) —5— (E) L_(%i;ﬁ
- 2
E £'(x): GN(2e™) - (e *)(2)
ax 4x?
= 2e¥*(2x-1)
yx?
= .2X/ev_1\
< VLA 7§
2X*
27, The graph of the function y = x® + 6x> + 7x — 2 cos x changes concavity at x =
* |
(A) —1.58 (B) —1.63 (C) —-1.67 (D) —1.89 (E) —2.3-

y'=3X?+nnx +T+2sinx  Zeros are Max or Min Pts

Y" = X +12 + 2coSx Leres ore inflecion Pis.
|  where concavitv chanqes

uw

Gmph " on Calculalor .
and lsoK where it crosses x-axis

-1.199



{
ZJB' The graph of f is shown in the figure above.
F
3
If f S(x)dx =23 and F'(x) = f(x), then
|
F(3) - F(0) =
(A) 0.3 (B) 1.3 (C) 3.3 (D) 4.3 (E) 5.3
D g !
- N & . \
= -S' r(x) =23 iifi'xiix 32 2 (Trom ician\i
- / $5 %
Area under curve 1, * 2. ( - f+f h
FG) = Integral o 5 "
F'(X) < Oligilva? ﬁwrt‘wu;?(x) =2+273 0 1
S F6)dy = F) -
..ff'(x)dx = F(3)-F() =2.3




29, »

Let f be a function such that }llirrg)f(2 i hh) — 1@ _ 5. Which of the following must be true
-0 .

I. f is continuous at x = 2.
II. f is differentiable at x = 2.
III. The derivative of f is continuous at x = 2.

(A) T only

(B) Il only

(C) I and II only

(D) I and III only
~ (E) I and IIT only

C. Means slo e of 5
i oS P '{I‘:;gf:i line T'2):=5 -/\:}\_
x32 x%2 cfaes nat have - 14
'foln. CoN tiniu dus 2

‘P 134 " For a Junction +o be
fferen fiablt at a ﬂ The $umetion
nusf be continusus +heve.

. Let f be the function given by f(x) = 2¢4¥°. For what value of x is the slope

of the line tangent to the graph of f at (x, f(x)) equal to 39

&
|

(A) 0.168 (B) 0.276 (C) 0.318 (D) 0.342 (E) 0.551

A £(x)= 2e ¥, rx | lee Cebealator

F'(x) = beexz =.1875

m= lbxeé 4 Y Xé

3= kX c Fivd Intersection

> 168 . 1875

% ° xe"" (108, )

| gxt



3¢ A railroad track and a road cross at right angles. An observer stands on the road

* 70 meters south of the crossing and watches an eastbound train traveling at 60 meters
per second. At how many meters per second is the train moving away from the

observer 4 seconds after it passes through the intersection?

(C) 5920 (D) 60.00 ~ (E) 67.40

(A) 57.60  (B) 57.88 0
A i Given: 4F = b0 m/s
o X, ¢ Find: % whew X=240m
10./3 | (60w /sec * 1)
S s@s ’( + '103 = 2 b ¢ 70242‘.'0;-?2
A % = 7 é L -
w0 <4 2= 2
2(140) (60) = 2650 )%%
576 = 9F

34s If y = 2x — 8, what is the minimum value of the product xy ?

%

(A) =16 (B) -8 (C) -4 (D) 0 (E) 2

B Mivimize Hroduct xy

= )= x | PN S
F(x) = (Zx 8) X0 2 x:3
f (X)" 2x%-8x Minimum Value occurs at
') *  4x-8 X=2
4X-§ =0 y= 2x-¥ |
x:L U: 2'2"’8
Yz -4

Minimwm Value of xy =
24 - -



33, What is the area of the region in the first quadrant enclosed by the graphs of
¥ y=cosx, y =x, and the y-axis?
(C) 0.400 (D) 0.600 (E) 0.947

(A) 0.127 (B) 0.385
C rea- (L-w ;’;Zc:sx .
T SO g e ar ’afcosx z.6b19
= ~X)d
- {(cosx - x) dx st Browt - go 10 %5

Find iwtersection 51 oroky (X = 26165

using Calculatrr
/ :q? soe @ Q Qébiqé.i' -.;Zéiés: ,QOJZ

3. The base of a solid S is the region enclosed by the graph of y = V In x,
the line x = e, and the X-axis. If the cross sections of § perpendicular to the

x-axis are squares, then the volume of S is

(A) —% (B) % ) 1 (D) 2 (E) 31(@* -1
' | X 74
© | gt —
’ Y
' 2 |3 T 2 __J
3
| R 4
2-D S —
3-b A=v
e
{ Inx dx

S Area of Ceoss Section - dx
€

f Yy dx
f(Tnx) dx

i &
xlnx -x ]

gc lne -¢) - (1 Int-1)
el -e)~ (o-1)
O+ = ]




35. If the derivative of f is given by f'(x) = eX — 3x2, at which of the following

have a relative maximum value?
* values of x does f

(A) —0.46 (B) 0.20 (C) 091 (D) 0.95 (E) 3.73

¢ f'(x) = e*-3x? From (alculator
* Max Value ocours F'(x) looks like this

med

! &0 |
e Y

W’
3b, Let f(x) = Vx. If the rate of change of f at x = ¢ is twice its rate of change at x = 1,
# I |
then ¢ = (A) ~ B) 1 D) L i
4 (B) ©) 4 (D) NG (E) NG
Rflx)s % x® R
= T = T
file): L 2Ve = |
, e Ve =%
o — = | !
2Je - 2° —= C = =
s, 20T 4

3’1, Attime ¢ > 0, the acceleration of a particle moving on the x-axis is a(t) =t + sint.
. . p . g
i# At 1= 0. the velocity of the particle is —2. For what value of r will the velocity of

the particle be zero?

(A) 1.02 (B) 1.48 (C) 1.85 (D) 2.81 (E) 3.14

alt)= tf SINT v(4)= ';Tt'—cost ~
V()= 'zt‘z-cost +C Use caleulator tzo
"2 2 (0 -cos(0) *C¢  Zepp - 1478
-2= 0 ~I[ +C

- = ¢

{Te>)



.

38.
N

t t———X
a O B¢

Let f(x) = j h(t) dt, where h has the graph shown above. Which of the following could
graph of f?

(A) y (B) y

a O b a O b ¢

(ONS " (D) "

(E) \

a




38. Ruswers

E fd: {nle

h(x) is +he graph of derivative
f(X) is Origiuql funetion
From gmph= f(x) has a zero Slope at b ¥C

b is a max
Cis a MiN

£(x) has on in¥Floction ot
s e s & ‘ arAd AI',. o @® 0
int. pt {%ﬁi@h me ‘iﬁ 52 aud belwees é e

! — uf pt
£(x) ,,/;
A )ﬁiaai 4 b C
$umcties |

§m is t+
f‘(f) meE o

m 5 =




39.
#

x| 0lo5[1.0[15]20
foy 3358113

A table of values for a continuous function f is shown above. If four equal subintervals

of [0, 2] are used, which of the folloWing is the trapezoidal approximation

2
of [ Sfx) dx ?
0

(A) 8 (B) 12 (©) 16 (D) 24 (E) 32
5 f{' A} . - "'g =r - - - = . .=
= )Tl’qu; —b-———L\/oi'Z)','i'ZY’*Zy,*‘/q}

2-0 ' .
37 {3+2=3 +2-5 +2=g+!3}

t[3+6 10 +n +13] =

g

= 1 .y4yg = 12
7
K0. Which of the following are antiderivatives of f(x) = sin x cos x?
* L F(x) = S (A) T only
' 22 | (B) II only
_ cos’x (C) III only
L Fo) == (D) I and T1I only

_D F(xx 1S or.qiml fuwction
= F'lx) = flx) "1s derivative

;E'((x% Ji(smx)’ X F(X) z(cosx)z

2: %+ SiNX COSX F'(d) =32 casx-(-smx)

e = - DINXCOSX
lsmx (0SX F(x): -4 cos (2x)
T41 z -,‘(..s,u (ZX»(Z) '
- 2x- }f zs,NYC“X
only 2 siv - s(mxcasx J



1
l“' f \/)_r(x+ l)d.i‘z
0

(A) 0 (B) | ©1% O 5

L] y |
SXzfX&dx

ue

NV} IN
LN
f"'-\
<
allo
2

- d
2. Fy=e? and y = sin(2t), then 2—; =

21

(A) 4eT cos(21) (B)

2
ey O oSG (g o

E dx 2t dy d :
= F-2C dt "ZCOSZt -2%: % :lcoszztt
| ?& Ze
t [
3, etuncy :
L The f ton f given by f(x) = 3x5 — 4x* — 3x has a relative maximum at x =

(A) - V5 NG

(B) 5 (C) 0 (D) = (E) 1
A 'F'(X) x"'-l -3
= =( 2.3) 5x’+i)
x*= | x = /s
X = ¥ s a"m‘n#
'll + . - a 'f
s -1 M Refative Max at x:-»

X2 Xeo Rs2 /\
e
il |




e

ys.

e

P

d ny —
xem) -
(A) 1 + 2x (B) x + x2 (C) 3x2 (D) x*  (E) x2 + x3
Q;"exz: xz
o d () -
4 (x-x’) : #x () = 3x
If f(x) = (x - l)g + exz-z, then‘f'(2) =
% | ® 3 ©2 ol e
Fld= % ()20 « 1 (*)0)
£'(2)= § (2-0)3() + § (e* ) (1)
‘°'§ (' (l) 4 f‘c |
<3 ey
= 2
The line normal to the curve y = V16 — x at the point (0, 4) has slope
E (B) 4 © g D) -3 (E) -8
%
Y = (lb-x) b
y’= slope tangent = % (16-x) “(-1)
y'(o) = % (16-0)"% (-1)
y'(o) = ! L

Wi o 8
Sf0pe of h‘chnt : "Jg
Slope of normad = + 8



AP Calcuius Review

1.) A rancher wishes to build a
rectangular pen adjacent to a river as
shown in the diagram to the right. If
the rancher has 600 meters of fencing
to use, what is the maximum area that
can be enclosed by the entire pen?

‘/MN\

=~

[a] 100m°[b] 300m°[c] e00n® [d] 10000m* ([e] 30000m’ )
Pz |+ 2w = W T

. ?’\; - e ) ”; . 2
o0 =4 13w / A= wlow -3
T — il 20A 1 Y arh
A = (0U-sw A= 100 - GW Ww=io0

2.) Consider the function
y = f(x) shown in the graph
to the right. Which of the +t
following gives the best
approximation for the value
of ¢ guaranteed by the Mean o
Value Theorem on the
interval [0.5,3.5]?
[a] 0.5
[b] 0.75
el 125
1d] 2
le] 35




