Review Limits name Kou

(A) -5 (B) -2 © 1

(E) nonexistent

2
2.If the function fis continuous for all real numbers and if f (x)=x — when x #-2,then f(-2)= "
x+2
o
(=D (x48)
C® 4> ®) -2 © -1 X 7o
D) o (B) 2
— /
§ i = S08C 5 o e ® 97 lieohl
i ————— t
o0 280 2()-cpa’®)  2(lwfie)(14cee®) s

1 1 1t
(A) 0. (B) 3 @Z P

D) 1 (E) nonexistent

4.If f'is a differentiable function, then f'(a) is given by which of the following?

L @£

h—0 h

L i f®-@

=a x—a

}{ Li—lz;lf(x"'hz_f(x)

(A) Tonly (B) Ilonly @ I and Il only
(D) 1and Il only (E) 1,11, and Il




The graph of the function fis shown in the figure above. Which of the following statements about fis true?

yd lim £(x) = lim /(x) ygg fx)=2

© limf(x)=2 D) lim f(x)=1

(E) lim f(x)does not exist.

6. Let f be the function defined by the following. For what values of x is £ NOT continuous?

B P (A) 0 only
sinx, x<0 R~ O = i (B) 1 only
2 7 4 (C) 2 onl
f(x)= ¥, 0sx<l (D) 0and 2 only
2-x, 1<sx<2 A X (E) 0,1, and 2
x-3 x=22 7=
7. 1 £(x) Inx forO<x<2 then lim f(x) i Lna ¥ 42
’ =% 2 for 2<x <4, e B
(A) In2 (B) In8 (C) In16
8. If f(x)=sin(e™), then f'(x)= chau ke
- aen C) coa
(A) —cos(e™) (B) cos(e™)+e™ (©) cos(e™)—e™ ;3 )
e c
D) e~ cos(e"‘) (E) -e~ cos(e") - -




' T

X 0 2 A t —p—
Ax) 1 k 2

o

9.The function fis continuous on the closed interval [0, 2] and has values that are given in the table above. The

equation f(x) =% must have at least two solutions in the interval [0, 2] if k=

D) 2 (E) 3

-3 f .
z__ .3 X = -
*10. a0 =

If a#0, then lim s 5 = 2 z
x—a x4 —a‘ ' C%&l)éx1+a ) x e
1 1 ) |
A ey C pr———— = cennll
@) — © = TP
D) 0 (E) nonexistent
11, Find g(x),that will make the function continuous at x =1. a) Lume FGO) = | Lo T = o
f(x)={2x2 +3 ifx21 Sty ES = 6\(.) X200~ x20"
g(x) ifx<l £ix) = |
i ¢ e X
a. cos(x+4) x %LO =5 7 xs0
b. x x )=
-=5v ;, £ (o) = 1R penio)”
d. 2x*-3 * )
e x*+2 \ Flo) X0
..' ‘Ptx_) Yy OQ'YWM

1-2sinx forx<0

Question 6 \ @x=0
|
Let f be a function defined by f(x) = { '

L0 7\-2ex  xto
—4x J
e for x > 0. s

; ; ~d e X
. (a) Show that f is continuous at x = 0. 1e / 70

(b) For x = 0, express f'(x) as a piecewise-defined function. Find the value of x for which f*(x) = 3.
(c) Find the average value of f on the interval [-1, 1]. £ =-3 (@ A:__;«L_fﬂ < 3
jo(l-amx\d.x +f! i » e .3
- 0 = 2 ; < b 5/‘{

2



AP Review Derivatives name K.w —

_1If f(x)=x2, then f'(4)= -,0'= _g_x“'i
(]
(A) -6 B) 3
@ 'PIL"O = -3?—_ .
D 6 (E) 8

T
3% 3xdy 4.3 +loy 4 -0
2.Ifx3+3Ty1+2y3=17,thenintennsofxandy,%= 3%.4- J ax
3X‘f-_‘.j_--£°§jzi‘?_, :-3)(1.3?_
ax

@- 535 ® -5 © -53 L
x’+y -x %(5x+ Lmjl) :_F3X 3%
® ® Ty R e
3.An equation of the line tangent to the graph of y = 253 at the point (1, 5) is = YY)
3x-2 m)

(A) 13x—y=8 ) 13x+y=18 (C) x-13y=64

(D) x+13y=66 (B) —2x+3y=13 %*.- (3x-2)(2) = (2x43)(3)

y -5 13 Lx1) {Bx=2)"
g = 3x 418 Yo bx-uzbx-9 13
e —— 2 — W
4. If y=tanx—cotx, then %: (3x '2)1 (2x-2)
v Y = =1
(A) secxcscx (B) secx—cscx (C) secx+cscx e
r
(D) sec’x—csc’x @seczxﬂasczx 'jlf peeix v Lol TX

5. If f(x)=(x—1)"sinx, then f'(0)=

A -2 (B) -1 © 0

E) 2 (,)(-Hl-wﬁ-x + ANX 2 (x=1)"|

(—!\l-c&lo +Q (oY o= |



D) 2 (E) nonexistent

7. If f(x)=(x2—2x—l)%,then £1(0) is

(D) —% E) -2
d (oo
8. —(2)=
(A) 2.\'—! (B) (zx-l )x
x-1 2_'x
@) (2*')in2 ®
9. If f(x)=&" then f'(x)=
(A) e“"(‘z’ (B) _§2_831n[.r2}
X

INE /Mb

.plt [_o)(b

6. . The slope of the 1i the graph of y =2In(secx) at x =% is

1
(2 i

(€) 6(Inx)e™™



10. Iffis a differentiable function, then f’(@) is given by which of the following?

L lilllf(a+h)_f(a)

h—-0 h

IL lim f(x) — f(a)

Xl xXxX—a

)PI./ limf(x'i'h}:_f(x)

X—*a

(A) Ionly (B) IIonly @

(D) 1and III only (E) 1,11, and III
11. Iff(x)=xv2x-3,then f'(x)= _F”, s J.?: (2,(-3).'}?2_4. 12x-3 - |
B X 1 I Zx-3
% ®) N2x-3 © V2x-3 i v {;—:3+ |
-x+3 Sx-6
o) g (E) : (2% -3)
T3 23 f= wx _tznt)
. {zx-3
3 ]- ]
12. Iff(x)=—x +x+;,thenf(—1)= B _3){?-_,.;—;'__;
A) 3 ®B) 1 © -1 P(a) = -3+ |-
2
13. %cosz(x3)= [ coa )]
(A) 6x*sin(x*) cos(x*) (B) 6x? cos(x’) 2C m{,ﬁ)] L2
(©) sin® (Jc3 ) (D) -6x*sin(x*)cos(x’) _loxttes xa,cumx?’

(E) -2sin(x*)cos(x*)



14.

An equation of the line tangent to the graph of y = cos(2x) at x = % is

Kél:—z arn X
(A) y—-1=—[x—-z—] (B) y—1=-2[x—-§—) _ -
VAN = "'.;I Al 1D
'-j (q) 2
=0
© y=2[x—£) (D) y=—[x—£]
4 4 B :L( _'I'I")
y=- TR
@4t E
Y ) e (2) 70
15. At what point on the graph of y = %xz is the tangent line parallel to the line 2% = 4‘5 =3
2x— 4y =32 ‘ -ty : -2x+3
ER 9 75p 2
ol (@D o .
2’72 2°8 " 4 wed Eil
1 Aok Y de
dz.
16.  If x* + y* =25, what is the value of o at the point (4, 3)?
,2)( + ?-\j =0
7 7 [o B
ax a
- s 3
® 5 ® =z dry L oyen-Ca
Ax” y*
Y
_dj_‘_j_ - _23+4(73
17.  If f(x)=In|x*-1|, then f'(x)= cuz\{m e T
2x 2x 2|4 < -3 =)L
I (B) 1] © = C 3.J) 9
q .
—~ 2x 1 = Tam a2l
xz—l (E) x* =1
= =25



elx

*18. If f(x)=%—,then f'(x)= o
2x _p'.:_ 2x-1e - -
o ~x*
@A) 1 (B) %—fz—x) © o | e B
X f= dxe -2e
e (2x+1) e (2x-1) .l
o ZE @ S £ aenan

*19. Letfbe a function such that }Im& J@+ h}z —f@) = 5. Which of the following must be true? ‘_j_»* :

YI.  fis continuous at x = 2.
VII.  fis differentiable at x = 2.
III.  The derivative of fis continuous at x = 2.
(A) Ionly (B) Ilonly (C) IandIIonly
(D) IandIIl only (E) IlandIIl only
*20. Let fbe the function given by f (x)=2e"x2 . For what value of x is the slope of the line tangent to the
aph of fat (x, f(x ual to 3? yx?
graph of fat (x, f(x)) eq £'s ne . 8x
-
@A) 0.168 B) 0276 ©) 0318 £ uxe
D) 0.342 (E) 0.551 _F' =3 @
*21. Let f(x) =+/x . Ifthe rate of change of fat x = ¢ is twice its rate of change at
= = L Lt c_rh' = Al
x=1,thenc ze = _L‘QQ» TALS £ %
o L
B 1 . <€ 4 )= 2
G = L
‘(“CC-B = QLLJ-)
1 1
D —_ E — ' o
D) 5 (E) ~ P =)
22. If x> +xy=10, then when x=2, %=
2
o 2 ® I 2x+ xody 4y <O
2 2 e i
- X - -
H+2uw=10 ds e % 2x -
=3 el P dy | -2%-Y
ax - T



2
23.  What is the instantaneous rate of change at x = 2 of the function f givenby f(x)= i 12 ?
x —

{ ; I Cx-f)'Zx-(xz—z).L
(A -2 ® < © 3 (%-1)"
% ® 6 P
Ay s _l?_

¥

24.The graph of the function fshown in the figure above has a vertical tangent at the point (2, 0) and horizontal
tangents at the points (1, —1) and (3, 1). For what values of x, -2 < x < 4, is f'not differentiable?

(A) Oonly (B) 0Oand2onl (C) 1and3 only

(D) 0,1,and 3 only (E) 0,1,2,and3
2. If f(x)=sin(e™), then f'(x)= toale™): —e’
(A) —cos(e™) (B) cos(e™)+e™ (©) cos(e™)-e™

(D) e*cos (e"‘) m

26. An equation of the line tangenf o the graph of y = x+cosx at the point (0, 1) is

(A) y=2x+1 C B) y=x+1 ) ©C y=x

(D) y=x-1 (B) »=0 .
'{JI: [ = ALNX
5'C°)= |- A O = |
l.:)"‘l = l.(_)("O)

Yy = x|



27. The graph of fis shown in the figure below. Which of the following could be the graph of the derivative of f?

35.

*36.

© 3 ®) Y M o v *-"

If f(x)=tan(2x), then f'(%): 2 enB By =~ £
p
! T
A) V3 ®) 23 ©) 4 PUEY- Q[ et ]

(D) 43 ~ & ()

Let f be the function given by f(x)=3¢* andlet g be the function given by g(x)=6x". At what value
of x do the graphs of f and g have parallel tangent lines?

(A) —0.701 (B) -0.567 m

(D) -0.302 (E) —0.258 L'z pe®* g9'* /$x*

(_oe,zx = /Bx*



*37.

B) 5= © —

(E) nonexistent

*38. Which of the following is an equation of the line tangent to the graph of f(x) = x* +2x? at the point where
f(x)=12

(A) y=8x-5 B) y=x+7 (C) y=x+0.763

L= 4Py x

| = I-f)(_% +4 X



Derivative Applications

AP Practice K—bgf

—.2003 AB 4 and BC 4

Let fbe a function defined on the closed interval -3<x <4 21
with f(0)=3. The graph of f', the derivative of f; consists of

one line segment and a semicircle, as shown above. I

-3,1)

(a) On what intervals, if any, is fincreasing? Justify your 3 T

answet. (-3,-2) £'50 on “ha

nterval .

(b) Find the x-coordinate of each point of inflection of the Grghed f

graph of fon the open interval -3 < x <4. Justify your answer.

TOoI @x =0, 2 “he slope I ! whek
~a ”) changee e
at wheie X -yolurs.
(c) Find an equation for the line tangent to the graph of fat the point (0,3). £ 'l o)=-2
Y-3= -2(x-0)

2002 AB 5

A container has the shape of an open right circular cone, as shown in the figure
below. The height of the container is 10 cm and the diameter of the opening is 10
cm. Water in the container is evaporating so that its depth 4 is changing at the

3
constant rate of —— cm/hr

(Note: the volume of a cone of height 4 and radius r is given by V = %n‘ r’h.)

(@)

10 )

Find the volume ¥ in the container when 2 =15 cm i its of measure.

Indicate umts?of measure. %t\i - -f{--rr h*dh [=3Y -
_ L
V= pmn °F = L

Show that the rate of change of the volume of water in the container due to evaporation is directly
proportional to the exposed surface area of the water. What is the constant of proportionality?

Qv g r®

| ey h .
ﬁ'whl%&: (5N K= A bk 4o

GrRtdn e gwh 2
AL \



1984 AB 4 and BC 3
A function f'is continuous on the closed interval [-3,3] such that f(-3)=4 and f(3)=1. The function f”

— and f"’ have the properties given in the table below.

x -3I<x<~-1 x=-1 -l<x<1 x=1 1<x<3
f'(x) Positive | Fails to exist | Negative 0 Negative
S (x) Positive | Fails to exits [ Positive 0 Negative
(a) What are the x-coordinates of all absolutf maximum and absolute minimum points of fon the interval
[-3,3]? Justify your answer. Ety Absolute May @ x = -1
3 %%%ch% Abslut Mun @ x = 3
(b) What are the x-coordinates of all points of inflection of fon the interval [-3,3]? Justify your answer.
PoIZ@Px=| £ Chargpa pCG@ x = |
(c) Sketch a graph that satisfies the given properties of f.

1.What is the x-coordinate of the point of inflection on the graph of y = %x’ +5x%+24 7

(A) 5

2.A particle moves along the x-axis so that its position at time ¢ is given by x(¢)=¢>—6¢+5. For what value
of ¢ is the velocity of the particle zero?

@A 1

(D) 4

B) 0

(E) -10

(B) 2

B 5

10

(€} =3

©

Lo, 2 . 1bx
"j = X

N 2Zx+10

PPoT @ X = -5
s

v

— t
-5

vit) = x'(t)
x' ()= Rt b

O = ax-b

3.The maximum acceleration attained on the interval 0 <¢ <3 by the particle whose velocity is given by
v(t)=£ =32 +12t+4 is

(A) 9

Aal3) =3(2)-18 +12
= 277 -1%HZ

B) 12
(E) 40

(C) 14

£ ald)

o | 1%

3 |2

alt) = V')
gLy Bttt Is



* 4. The graph of a function f is shown below. Which of the following statements about f is false?

f is continuous at x = a. s

(B) f has arelative maximum at x = a.

(C) x=a isinthe domainof f
A
(D) lim, /(x) is equal to lim f(x). 9

(E) Iirr; f(x) exists

* 5. Theradius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the
circumference C, what is the rate of change of the area of the circle, in square centimeters per second?

H = Trrl
() -(0.2)zC (©) _% 0= BT
A X
@) (0.1)°cC ® (0.1)zC g\ & - ra’I
k="
k-1
At

* 6. The graphs of the derivatives of the functions f, g, and & are shown below. Which of the functions
/. g or h have a relative maximum on the open interval a<x<b?

y=f) y=8'x) y=Hh'(x)
o . 2 v {

? qofw’-'bx Z ’;N"’bx a 0 b
®) g only © h only

(D) f and g only (E) f g and A




—

7. The graph of a twice-differentiable function f is

shown in the figure above. Which of the following is true? /

A fO<SW<fO) ®) f(1)<s"(1)<s() pUN =0

© rO<s0<sr0)  CoDroH<r0<r ® f(1)<s1)<sQ)

8.If f"(x)=x(x+1)(x-2)’, then the graph of f has inflection points when x =

(A) -1 only (B) 2 only @

(D) —1and 2 only (E) —1,0,and?2 only Sl N +r
(v 2

9. The function fis given by f(x)=x*+x*—2. On which of the following intervals is fincreasing?

=~
~

e dx’+ X
@ (-3-) ® (7%) CAR %20 iy

s Bait2eirt)

(D) (—00,0) (E) (—%—712-) 4—:__5__1-__9
1/
=8'0) -
iad |
3 (o) b % a

*¥10. THe graphs of the derivatives of the functions f} g, and 4 are Shown above. ich of the functions

(B) g only (C) h only

" ®) fadgonly | (B) fg dnd h

%5%«'

= i
//‘ COnMQ\L L%

ANLNLARANE £'20

X



2
il % . How many critical values does f

11. The first derivative of the function f is given by f'(x)=
-+ have on the open interval (0, 10)?

(A) One @ (C) Four

(D) Five (E) Seven @m _

-

5X =0

cha?x—x =0

12.If g is a differentiable function such that g(x) <0 for all real numbers x and if f'(x)= (x2 - 4) g(x),
which of the following is true?

)}({ S has a relative maximum at x =-2 and a relative minimum at x = 2.

@ S has a relative minimum at x =-2 and a relative maximum at x = 2.

(C) f has relative minima at x=—2 and at x = 2. env@x=2,-2
(D) f hasrelative maxima at x=-2 and at x=2, glxd #0
g(x) <0
(E) It cannot be determined if fhas any relative extrema. . N _
< ! >
S Py
o - aal

13.  The graph of f”, the derivative of the function f, is shown above. Which of the following

statements is true about f ? =p

a——
/(ﬂ(}/f is decreasing for —-1<x<1. <l

(B)) f isincreasing for 2<x<0. +'>© ”
f g : + "‘-\PA' + : X

(C) f isincreasing for 1<x<2.

ED\"'\CM\L d_ﬂ,U ConCM r
(D) f hasalocal minimum at x=0. \

(E) f isaiot differentiableat x=—~1 and x=1.
1 4




14.  The function f has the property that f(x),f"(x), and f"(x) are negative for all real values x.
Which of the following could be the graph of f?

, _alowo x ~asguns

i Arersacins
(A) @ et

o

© (D) i (E)

/ \o . T

15.  Let fbe the function with derivative given by f*(x)=x’ w2 On which of the following intervals is
x

f decreasing?
(A) (-e,-1] only (B) (—0,0) (©) [-1,0) only
\ )
o 0a) o [ ' g
X =0
CN@ x:())z‘(&
+— o — o
™ e Em o

16. Let f be the function given by f(x)=2xe*. The graph of fis concave down when
A x<-2 (B) x>-2 ©) x<-1
D) x>-1 (E) x<0

_F“!: Qx-e,x"ex'z

PY - axef+et 2t 2
{’“: axe*+ He*
= 2e%(x+2)
— %
A ' >

T2



s [ a a2 a]o |1 [[2) 3]4
g@ | 2 |3 ]lof|s3]|2]a]lo)] 3]:>
Nl ‘.7
17.  The derivative g’ of a function g is continuous and has exactly two zeros. Selected values of g’ are

given in the table above. If the domain of g is the set of all real numbers, then g is decreasing on
which of the following intervals?

-2<x<2 only (B) -1<x<1 only

(D) x=2 only

(E) x<-2o0orx=2

C) x=-2

9140

18.  The second derivative of the function f is given by f"(x)=x(x-a)(x- b)2 . The graph of f"is
shown below. For what values of x does the graph of f have a point of inflection?

(A) Oand aonly )

(D) 0,a,and b

(B) 0and monly

(E) b,jand k

(C) band jonly

\

y

j

*19. Let fbe the function with derivative given by f*(x)=sin (Jur2 + 1) . How many relative extrema does
S have on the interval 2<x<4?

(A) One

(B) Two

(E) Five

(C) Three

*20  Forall xin the closed interval [2, 5] , the function f has a positive first derivative and a negative
second derivative. Which of the following could be a table of values for f ?

@A) | x| f(x)

2] Ts

3] 9.,

4| 1277

50 167"
of [ [7(

2] 16

3] 14

4] 11 >

501 7

P

5

|
3

#

x| f(x)
21 T«
3] 11/7]
4| 143F
51 167
x| f(x)
2] 16

3] 13

4] 10

51 7

P

*| f(x)
2| 16
3| 12
4] 9
50 7




o

*21.  Arailroad 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? |
| LDmpar
(B) 57.88 et © 5920 ey 240
. B 5 =
D)  60.00 ® 6740 V=2 ‘°%

xdx _ z24dz hi
4t a4
24dolue) = 25002

fud dz
ok

ax

22. The top of a 25-foot ladder is sliding down a vertical wall at a constant rate of 3 feet per minute.
When the top of the ladder is 7 feet from the ground, what is the rate of change of the distance
between the bottom of the ladder and the wall?

T 7
— — feet per minute ~ — feet per minute
YT feetp _By= 5, feetp

©) % feet per minute (D) Y feet per minute (E) % feet per minute

\ . z 25
; 2 2 2
224

X +Yy =25

Xd_'i‘+§jd_‘ﬁé =0 au=—5
Ak axt

olidx i 1¢(-3)=0
ax



-

AP Practice — Integration name K-Uj/

1. The graph of a piecewise linear function f; for —1< x <4, is shown below. What is the value of

[ f(x)ax 2
AY
@) 1 © 4 :
(D) 5.5 (E) 8 /r@ ,"g X
I T i
T bR
2 1
2 [ = 2
1 7 2
@) -+ ® @ j‘x"‘as«
{
(D) 1 E) 2In2 _,_r__\l _ -
x
3 Ixsinrdt=
(1] ]
— eoa X A O
(A) sinx (B) —cosx (C) cosx C&/

§ e
1 &2 1 _3_(__ - A X
(A) e—— (C) ?—e+5 2 L
2 2 .
D) &-2 & e ~ 5 =e)
e’ 2
5. If f is a linear function and 0 <a <b, then [ f"(x)dx = & &
@ 0 ®) 1 © 2
2_ 2
(D) b-a @ 2=

.p'(b) - PY&)
£ sh a conedant,
MNB)*?'(@



. 6. K F(x)=[ Ve +1dt, then F'(2)=
0

A) -3

(B) -2

(E) 18

7. What are all values of & for which [ x*dc=0 2

(D) —3and3

dy

8. If =—
dt

(A) 2eF7

(D) kty+5

®B) 0
(E) -3,0,and3

= ky and k is a nonzero constant, then y could be

1, 1
(E) Eky+5

©

©

©

" 9. What is the average value of y = x*+/x* +1 on the interval [0, 2]?

52
D) =

52
(B) 3

(E) 24

©

*¥10. If f is a continuous function and if F'(x)= f(x) for all real numbers x, then I : f(2x) dx=

(A) 2F(3)-2F(1)

@) F(6)-F(2)

1

(B) -2-F(3)—%F(1)

(®)37O-570)

©

2F (6)-2F (2)

!

= 4



x 2 5 7 8
Ax) 10 30 40 20

~— *11. The function f is continuous on the closed interval [2, 8] and has values that are given in the table

above. Using the subintervals [2, 5], [5, 7], [7, 8], what is the trapezoidal approximation of

I:f(x)dx [0+30 5, 30THO 5 , dot20,
a -~ Ca °
(A) 110 (B) 130 Lo+ 16 +30
(D) 190 (E) 210
3
*12.  Let F(x) be an antiderivative of (13) If F(1) = 0, then F(9) = Bt
. du = L olx
A) 0.048 0.144
(A) (B) i = 5 2t
(D) 23.308 (E) 1,640.250
: y U3
13 J-I —4xdx (}Z/ﬂq ) X
¥ e = S
— 0 U _#U___,_q +C F’(u)
e K
e - ~_
w = (B) e © et (), o= O
Ok ® 4-4t L o
@ 4 4 7€ |, =0
A -4 + -
14. [ %sinxdr= A1
0
 Jd
— LeQX
(A) ——-‘/22 (B) % © —%—1 ’
cega ™ 4 b O
\E \E 2z 4|
—'T'i-l (E) T-l .
15 j'xz cos(x’)dx=
W=
| 3 _ 2 |
- A) “—SIH(I’)+C Esm(x’]+C (©) —-—sm(x’)-i-C‘ Aw = 3x X
4]
X, < . (x 4 oA W Adw
(D) ?sm(x’)+C (E) ?sm[z ]+c 3 5



16. ~ Using the substitution u =2x+1, I: V2x+1 dx is equivalent to

17.

18.

19.

(4) _;'.[ -.I:fzz J;du

®) [ Vu du

®) [, du

® [ Vudu

(Dl e

\ + J
'5_5 lxtlldu-u
|

W= 2x-|
cdu =24ax

The graph of f*, the derivative of f, is the line shown in the figure above. If f(0)=35, then
1)=
f() y Co,w.}
A 0 (B) 3 € 6 N Cro)d
/\;’=f(x)
L a
L= -3x*+lbx+s f( lo v Jox Y= -lox+l
—lox* +
Pl =-316+S 5+ 5 TR
-3yl t &2 £
&= 5-
xz
i[‘[o sin(t’)dt):
dx AAm XU r L X
(A) —cos(xs) (B) sin(x3) C) sin(x“)
Fri
—

(D) 2xsin (xS)

The regions 4,Band C in the figure above are bounded by the graph of the function f and the x-

axis. If the area of each region is 2, what is the value of I_Z( f(x)+1)dx?

7

(A) -2 B) -1

(D) 7 (E) 12

-2* & -2 + b




*20. " The rate of change of the altitude of a hot-air balloon is given by r(¢f)=1>—4¢* +6 for 0<z<8.

Which of the following expressions gives the change in altitude of the balloon during the time the
altitude is decreasing?

: I.Zil‘r(r)dr ® [yr(a © [0 _)lﬁ;é
rio
© [, ety ® | f rle) dt

*21.  The velocity, in fi/sec, of a particle moving along the x-axis is given by the function v(¢)=¢' +te'.

What is the average velocity of the particle from time ¢ =0 to time t =32 2
f vit) ok
20.086 fi/sec (B) 26.447 fi/sec (C) 32.809 fi/sec B
(D) 40.671 fi/sec (E) 79.342 ft/sec 3
concowe

*22. If a trapezoidal sum overapproximates * f(x)dx, and a right Riemann sum i
’ duwua.uﬂ%

I: f (x)dx , which of the following could be the graph of y = f(x)?

®) 3 © 1
4t 44
3 3t
2 21
1 14
£ N : . + 4 7 =
. ol 1 5 5 4 o 1 2 3 4
Yy Yy
D) 4 (E) |
4-- o4
3.-
2...
1..
o 1 2 3 a4




*23.  On the closed interval [2,4], which of the following could be the graph of a function f with the

1 4
property that 4—_2-_[2 f(ar=1?

y y
A) | B
( )4_5 (B) ab
31 | 31
2¢ 24
1 1 4I\/
0 1 2 3 47 o 1 2 3 4 \)y}
Y ©) y QQ}‘&
f A
44 44 %
3.. 3-.
21 24 Arzﬂ = |
2 wia+h
11 1 a2 | T =2
Vie
; e
0o 1 0o 1 2 3 4 -
y
(B) 4]
3...
N
24 -2 )




t
(hours)
E(1)
(hundredsof | O 4 13 21 23
entries)

2. A zoo sponsored a one-day contest to name a new baby elephant. Zoo visitors deposited entries in a special box
between noon (f = 0) and 8 P.M. (¢ = 8). The number of entries in the box ¢ hours after noon is modeled by a

differentiable function E for 0 < t < 8. Values of E(t), in hundreds of entries, at various times ¢ are shown in
the table above.

(a) Use the data in the table to approximate the rate, in hundreds of entries per hour, at which entries were being
deposited at time ¢ = 6. Show the computations that lead to your answer.
8
(b) Use a trapezoidal sum with the four subintervals given by the table to approximate the value of %J.o E(t) dt.

8
Using correct units, explain the meaning of %Io E(t) dt in terms of the number of entries.

(c) At 8 P.M., volunteers began to process the entries. They processed the entries at a rate modeled by the
function P, where P(f) = 1> — 301> + 298¢ — 976 hundreds of entries per hour for 8 < ¢ < 12. According
to the model, how many entries had not yet been processed by midnight (t = 12)?

(d) According to the model from part (c), at what time were the entries being processed most quickly? Justify
your answer.

a_) —%%? jwvnabt.zcldog W/W
, P
D) '%"y: gr)de e e aveage F IS

d) erdrets pun Asu hrbsins moon

| ¥ :).H:LE’,
BT B %3'3*%'3 Y ! ﬂmmdw
r
%
L .
) Ple) it = 60O Lrdr
: pt at o olrsigh
2300 - 1600 = 700 endrtd’
l  gll4ad £ | PLED
d) P'yz 0 @ Ars3sest ¥ oo¥ g
P‘C{3=3t1'“°{42qg a.182|5.08%

I llo| Bt

@t =12 ot & 12 |3



AP Integral Applications Practice name___ {4~

J

1. The approximate value of y =+/4+sinx at x=0.12, obtained from the tangent to the graph at x=0, is

| 1 -3
fj = zfq-fnmx) ¢ Lo X

(A) 2.00 (C) 2.06 e
g'cuw‘i'l::: '3

(D) 2.12 (E) 2.24

= D= —i—, (x-0)
Y-2 = G (12

23 per unit of time £. At ¢ = 0, the number of

2. The number of bacteria in a culture is growing at a rate of 3000e
bacteria present was 7,500. Find the number present at ¢ = 5.

(A) 1,200¢ (B) 3,000¢

s 24
(D) 7,50065 (E) @67 71500+ f 2000 € ?GL{'L oo+ 7500¢
[~ 5 f
. 500+ (% 3"""35—)/ ) _:::t
’ 3 The acceleration of a particle moving along the x-axis at time ¢ is given by a(f) = 61 —2 . If the velocity is 25
Qo when ¢ = 3 and the position is 10 when ¢ = 1, then the position x(¢) =
AN Jpa_{-n)= 34%2¢ 4L
= (A) 92 +1 (B) 3:2-2t+4 @ -t +4t+6 Gy wEe -2kt
s y ; 24 = 27 ~Ltl,
D) £-t°+9t-20 (E) 36t —4t°—77t+55 Boe B
fat Beatey s
Y e t +C

; o+ &
*4. A puppy weighs 2.0 pounds at birth and 3.5 pounds two months later. If the weight of{ the puppy during its
first 6 months is increasing at a rate proportional to its weight, then how much will the puppy weigh when it
is 3 months old?
aw L w

(A) 4.2 pounds (B) 4.6 pounds (C) 4.8 pounds S
ot

3.5-0e" " wﬁ@b
(D) 5.6 pounds (E) 6.5 pounds { o ew‘y_: 2n 175 w=ae

*5.  Let fbe a differentiable function such that f(3) =2 and f'(3)=5. Ifthe tangent line to the graph of fat x

=3 is used to find an approximatio £, that approximation is

vErS
(A) 0.4 (B) 0.5 Lj_;uscx—a)
A (D) 34 (B) 5.5 -2 -’ x-15
’ B = S-S
13
Xxe L2



*6. Attimef >0, the acceleration of a particle moving on the x-axis is a(¢) = ¢ +sint. At¢=0, the velocity of
the particle is —2. For what value of ¢ will the velocity of the particle be zero?

1.48 © 185

«-2 + fa.(f)d" ENTED

w @ t =0
j({--&ﬂm'b)‘i'f ? s

*7.Population y grows according to the equation % =ky, where k isa constant and ¢ is measured in years. If

the population doubles every 10 years, then the value of k is

2e1e’
(A) 0.069 (B) 0.200 (C) 0.301 en2
70
(D) 3.322 (E) 5.000 /
3 o
*8.Let F(x) be an antiderivative of (I“xx) . IfF(1) =0, then F(9) = jif:‘;_ﬁau =®nx) ¢
o
u
= (A) 0.048 (B) 0.144 exlinl b
(D) 23.308 (E) 1,640.250 G
(Lnd)”
— =

*9. A pizza, heated to a temperature of 350 degrees Fahrenheit ( °F), is taken out of an oven and placed in a

75°F room at time ¢ =0 minutes. The temperature of the pizza is changing at a rate of —110e™*% degrees
Fahrenheit per minute. To the nearest degree, what is the temperature of the pizza at time £ =5 minutes?

-~ e W
(B) 119°F (C) 147°F J-Hoe ehse
=]

(D) 238°F (B) 335°F

*10. The base of a solid is a region in the first quadrant bounded by the x-axis, the y-axis, and the line x+2y =38,

as shown in the figure below. If cross sections of the solid perpendicular to the x-axis are semicircles, what
is the volume of the solid?

(A) 12.566 (B) 14.661

(D) 67.021 (E) 134.041

8 rs
gj’ (32 Y dx




11. The flow of oil, in barrels per hour, through a pipeline on July 9 is given by the graph shown below. Of the
= following, which best approximates the total number of barrels of oil that passed through the pipeline that

day?
(A) 500 (B)600  (C) 2,400 o I AN +
g H 'O H
.‘3,000 E) 4,800 = ; \o(?
D) (E) % ol Vi L. .
0f O D D
0 6 12 18 24
Hours

12. What is the area of the region between the graphs of y = x* and y =—x from x=0to x=2?

2
) 2 ® ° © 4 (x*4x) dx
8 .49 =0
*13. If05k<-;i and the area under the curve y =cosx from x =% to x=% is 0.1, then k= 3
(A) 1471 (B) 1414 © 1277 f Gy = ;
@ (E) 0.436 ek =
5.9

14.  The rate of change of the volume, V', of water in a tank with respect to time, ¢, is directly proportional to
the square root of the volume. Which of the following is a differential equation that describes this
relationship?

(A) V(t)=kt B) V()=k'V (©) ———kJ'

av __k
dt v

= S
aA

®)



*15. The base of a solid is the region in the first quadrant bounded by the y-axis, the graph of y =tan™x, the
horizontal line y =3, and the vertical line x=1. For this solid, each cross section perpendicular to the x-
axis is a square. What is the volume of the solid? '

(A) 2.561 @ (C) 8.046

(D) 8.755 (E) 20.773

Try to do these without a calculator.

1979 AB 5and BC 5

Let R be the region bounded by the graph of y = lx In x, the x-axis, and the line x =e.

e 2 €. S £ I~
(a) Find the area of the region R. f ’EZ—” dx = («%ﬂ__j- ) } ( ‘%
| = 1
2 X
Lome) _@n!) _ (L
1980 AB 1 ey 2 - X

—Tet R be the region enclosed by the graphs of y=x" and y = Jx.

(a) Find the area of R. f l é?__ o 3 ) A o
o]

Z x L __)S.:J / ' |
& q s
(b) Find the volume of the solid generated by revolving R about the x-axis.

] . i
'.'T'f (1<) dx - Tl‘f x? by
5 >

)
Tr(..x_z/[——._)ﬁZ/>:
1981 AB 2 & o 7 1

Let R be the region in the first quadrant enclosed by the graphs of y=4—x’, y= 3x, and the

:,}_x_z =3

(a) Find the area of region R. !(Q-xz- 35 dx 0= xZx3x-Y
4"""‘2 -0 o l| (J(_-fd)(}('l'

> 2 4x__}_3-. BXZ/

3 X />

(b) Find the volume of the solid formed by revolving the region R about the x-axis.
' \

| /
‘rrj' (be‘)lclx—‘ﬂ'f (zx)clx = ﬂ'f(;zp—sx1+gq_‘7x )d.x
a a
>

3
= Tr(lw'_g_&z-*__&f*fi‘. )/
5 >




1990 AB 3

~T et R be the region enclosed by the graphs of y =e*, y=(x—1)*, and the linex = 1. \

1 —
(a) Find the area of R. f fej‘__ é;(—!‘)l]a&x =/ 344
o

(b) Find the volume of the solid generated when R is revolved about the x-axis.
! !
‘ﬂ"f( Z.h)oLx - f{x-.’)qaf.x =4 o7
Q (=]

(c) Set up, but do not integrate, an integral expression in terms of a single variable for the volume of the solid
generated when R is revolved about the y-axis. ' © 2
-rrfft"- (-5 Tdy» 7 (% = ny) Dby
, I

1995 AB 4 and BC 2 (Calculator) v

The shaded regions R and R, shown above are enclosed by the

graphs of f(x)=x" and g(x)=2". 4, 1)

) Find the x- and y-coordinates of the three points of
intersection of the graphs of fand g.

/i 0 -
AL 3"-“1"1’ (- 0L, . s8h17)

Note: Figure not drawn 1o scale.

(b) Without using absolute value, set up an expression involving one or more integrals that gives the total area
enclosed by the graphs of fand g. Do not evaluate.

# 4
f sz—xl)ctx%- Y (x1'2x> A x
e (7174 2

(c) Without using absolute value, set up an expression involving one or more integrals that gives the volume of
the solid generated by revolving the region R about the line y=5. Do not evaluate.

2
| ((3-x)" = (5- 29 | dg

kel



0 e

4. Let R be the region in the first quadrant bounded by the graph of y = 2Vx, the horizontal line y = 6, and
the y-axis, as shown in the fi gure above.

(a) Find the area of R. f (lo- Ql—) dx =

(b) Write, but do not evaluate, an integral cxprcssmn that gives the volume of the solid generated when R is
rotated about the horizontal line y = 7. -n-j' - 2&3 - ;] dx

(c) Region R is the base of a solid. For each y, where 0 £ y < 6, the cross section of the solid taken

perpendicular to the y-axis is a rectangle whose height is 3 times the length of its base in region R. Write,
but do not evaluate, an integral expression that gives the volume of the solid.

[“rse) ay A= ()

Question 5

At the beginning of 2010, a landfill contained 1400 tons of solid waste. The increasing function # models
the total amount of solid waste stored at the landfill. Planners estimate that /¥ will satisfy the differential

equation dg %(W —300) for the next 20 years. F¥ is measured in tons, and ¢ is measured in years from

the start of 2010.
(a) Use the line tangent to the graph of W at ¢ = 0 to approximate the amount of solid waste that the landfill
contains at the end of the first 3 months of 2010 (time ¢ = -21‘- ).

2 2
(b) Find dde in terms of W. Use “;TW to determine whether your answer in part (a) is an underestimate or
>

an overestimate of the amount of solid waste that the landfill contains at time ¢

-h]-—

(¢) Find the particular solution W = W(t) to the differential equanou QS
condition #(0) = 1400.

P&

— (W —300) with initial
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Question 5

At the beginning of 2010, a landfill contained 1400 tons of solid waste. The increasing function # models
the total amount of solid waste stored at the landfill. Planners estimate that # will satisfy the differential

dw

equation —— = %(W —300) for the next 20 years. W is measured in tons, and ¢ is measured in years from

dt

the start of 2010.

@

Use the line tangent to the graph of W at ¢ = 0 to approximate the amount of solid waste that the landfill
contains at the end of the first 3 months of 2010 (time £ = 7).

2 2
(b) Find % in terms of W. Use ddgf to determine whether your answer in part (a) is an underestimate or
an overestimate of the amount of solid waste that the landfill contains at time ¢ = %
(c) Find the particular solution = ¥ (¢) to the differential equation % = 2—15(W — 300) with initial
condition #(0) = 1400.
aw _ 1 ~300) = —300) = AW
@ L7 =2507(0) - 300) = 551400 - 300) = 44 ). { FUAPTRY
The tangent line is y = 1400 + 441, 1: answer
W) = 1400 + 44(3) = 1411 tons
dw _1dw _ 1 ., . d*W
®) =2 =55 = g5 (7 ~300) and W > 1400 2:{1.7‘2—
2 < B Wi
Therefore 97 > 0 on the interval 0 < ¢ < . 3 itk

©

dr’ 4
The answer in part (a) is an underestimate.

aw.
dr

I;dW=J‘—l-dt
W =300 75

In| - 300| = 5=t +C

1
= 5( - 300)

In(1400 - 300) = 5(0) + C = In(1100) = C

1
R
W - 300 = 1100675
i
W(f) = 300 +1100e2, 0 < <20

: separation of variables
: antiderivatives

: constant of integration
: uses initial condition

: solves for W

Lh
R S S -y

Note: max 2/5 [1-1-0-0-0] if no constant of
integration
Note: 0/5 if no separation of variables
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