49
‘EXAM 1II -
CALCULUS AB "~ ...
SECTION I PART A
Time~55 minutes
Number of questions-28

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATIbN

Directions: Solve each of the following problems, using the available space for scratchwork. After. eXaﬁﬁnmg
the form of the choices, decide which is the best of the choices given and fill in the box. Do not spend too much
time on any one problem.

In this test:

(1) Unless otherwise specified, the domain of a functlon fis assumed to be the set of all real numbers x for which
_f(x) is a real number.

(2) The inverse of a tngonomemc function f may be 1nd1cated usmg the inverse funcnon notation f or w1th the '

-1
preﬁx “arc” (eg sin_ x = arcsmx)

g/ D 102 ur M ﬂd
1. Whlch of the following is a function with a vertical tangent at x = 0?

@ fW=2 @ f@=3 © f®=1 O fW=sinx ® f(x)=tanx

.p(y)ﬂjf- ' b-P(o):() Lot ‘F)(a)t:c/f %’M@J
)= "4’ |

-{@3:52 | ‘ |
,,PZ@): U,\%;n‘ej.:._. S - SR "'.Ans

z
2. | dr _ _ “
i 1+3x ‘ |
ws+s @ ©|2 R (mw
| , | .
%M-ga[, _{_{. . «:)!E( , :;- 7 A _ EM "
wh 3 T3

wu=(+3x oy
Au L -t / 2 A '/
=3 §a/zj% :§(M>~§ ;)‘l

‘_ 3 | xcnvert founds: = §(L'L)“f;(’) Ans
If X:SJ M“H{gj:/( 3 (4“’)\“ 3_‘)/\ C
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50 : _ EXAM Il Sectiqn I Part A

Multiple-Choice

3.  Which function is NOT cOntinuous-evefywhere?
V@& y=|x | -
v @) y = 523
‘/(C) y= Vx? +1
V' D) y=

* (E)Iy x4_x ;x#*'l

Ans

4. The area of the first quadrant region bounded by the curve y = e™*, the x-axis, the y-axis

and the line x = 2 1sequalto

@ 1 \! : A"e“«:j ) JX

(B) 2 >/7\/777{~\_,

(C) Ine*
©) -1
e

1
i(E);l"?

==X

——

g(x +h)—g(x) _
‘h

[ —
F‘Mi"}' 0{4{;/” Il)V\

dea /Vu‘ltf e

5. If g(x)=x+cos x, then hm

(A) sinx +cosx
(B) sinx —cosx
(C)i 1-sin x

D) 1-cos x /}(’x) - /"' SNPX

 (B) x*-sinx

TN
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‘No Calculators EXAM 111 Section I Part A 51

o f gL Futsd b feede
) 0x2+9 (,(\)(24.? ;& (2 .Z)<
(A) 25 ' B | | Sy
’ 2
(B) 1625 j@"}“ / ,Z\/x-%‘i/]
(C) ln? o /Z)é T

(D) In4 S :/&/25/&/%\/7/

® in3 :J"iapu ’«zu c -

h 7.  Afunction g is defined for all real numbers and has the following property:
gla+b)-g(a) = 4ab+2b*. Find g'(x). ¥ £ = I m L6414 - ‘P(x)

A) 4 A

j(«) /?mj(zw_/,) ()

B) -4
(©) 24° Y P U 6 |
a m Tl +
(D) 4x _ ‘j/) A20 5 24 S jm éﬂ/-ﬂ‘i'?rl)“
(E) does not exist ' /a ) [{u+ o
— Ans
/ 70> T - 5
8. leen the function defined by f(x) = x° - 5x* + 3, ﬁnd all values of x for which the '
" .graphof f is concave up¥ _pb( ) >0 ﬂ \./
&) x>0 , 4 3 — ¥
; ‘F(Y): 5y -ZOX ,L_ j i}
®)]x>3 ) . . ! , ‘z
© 0<x<3 +71x) =9ox~6 0x
_____ (D) x<0or x>3 otgaf[x,g)
(EBE) x<0or x>5 X =0 g
Ans
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52 - EXAM HI Section I Part A Multiple-Choice g;'*f?-‘

-
9. If f(x)=2+|x|, find the average e value of the function f on the interval —1< x <3, @

| wi  ®3 oF o7 ®F [/x" ,m

L
Av., & : o -
goelee s é,mw ;,“-]-& .

. , | o E @
[y]:{ﬁtJ:::: v (Q [)(MX = 4[f 2+ -x dx +f;?+xﬂ(¥ ¢5] E c,,

10. A particle starts at (5,0) when ¢ = 0 and moves along the x-axis in such a way that at

i

time ¢ > 0 its velocity is given by v(r) = -l-i—— Determine the position of the particle

-

()

000000 OOV NNEAONOO OO OO

{t

a;t :_73. %‘PIMQ Pa;. 'OV\ = ;m"liue/msnloxs + o@uf/ﬂWﬁ
(A) T - x(é) x&) o+ fv(,é 0‘/)1/_
® 2 |

!4 - (C)% X(.}) 4 X(D) o f "“"‘“&(ﬁ

l? D) 1+In4 x3)= 5 jh/lhf]

“ (E) 5+In4 |

S Ll 4] @ f}g

11. If g(x) =3x—1 and f is the inverse function of g, then f’(x) =

@]sz | j U — f(x)«x +

i “(B) 3(x-1)?

fr

1 2/3
D) z(x-1) )( ":_J -—
3

(E) does not exist

j: x3+(

) (A
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- No Calculators : EXAMIIl Sectionl PartA~ - .. 53

12. Suppose F(x) = J N1+ ¢ dt forall real x, then F’(z)
pix)

o
@—1 - ¥SFTC: *F(*é)eﬂﬁ ‘F(/)(x))~/3/(><)

gf F6)= J@f"'ﬁrz g | 6T (sind)
() 2 | F(%')tmé(‘"fm(%))
%‘) jxjdi‘*t 00{ <Ji+o (..,)
DaTi

13. If the line 3x — y+2 0 is tan tangent mthefirstquadranttothecurvey—x +k

then k = /
(A) 5 ‘]“JX“- Shpeim=3 P"‘H O 5>
- ®- kv k / <’
@4 jl X ) J,x + kK
D1 7" I 5:(’)3"* K
®-1 32302 4 =K - Am
(:)(z Xz ‘ : C‘

14 The slope field for a differential equation - D f(x,y) / 5
' is given in the figure. Which of the followmg '
‘ _statements are true? v . &

LIS VLY NS SIS 1777

IR L4 VI

P A P PN P P P P

N N N RO EONE
\é NN N NN
5( I. A solution curve that contains thepomt(O 2) also B \'H“}t § Q
‘contains the point (=2, 0). TELLLAY LY
VALY

‘/II As y approaches 1, the rate of change of y
' approaches zero.

‘/III All solution curves for the differential equation have
the same slope for a given value of y

(A) Ionly (B) Ionly (C) IandII only( (D);II andMonly . (E) LII, m .
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54 EXAMIII Sectionl PartA 7 Multiple-Choice
b . _w’
15. %[Arctan 3x] = ¥£6M¢+ﬂy\ I G
f (+u
1
A) ———
® 1o 3

Jé Accton (S)X) -

. .

@H%’ (39
3 o

© Vax: -1

3
1+3x

S R R

D)

(E) none of the above

16. lim iz—’“zz—"‘i: 4 5 K C_X*B)C&(O&_ L}

_ x=1 X —l o KD ' " - — , \/
L w2 Gean) Ge ) 2 2’/
@) g

® -1 5 = ..l_'_!;' Aine 2x %2 4

©10 — ol / S = \C 1N

@) 1 / < |

Co

- Ans

[E

17. It f and g are continuous functions such that g’(x) = f(x) forall x, then J. f(x) dx =

OWLORTLE) fj(xux = 7(3)*7(52)

(B) £O)-g'®
[©ls®- 5@
© fO-fO
® fO-1@

i

Ans

g-r;@ggtg'\@@g@@@@@@@@Q@QQQ\@Q@Q@@QQQQQQQQQQQ‘Q\Q@Q‘«

—
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_ | .
18 ‘Let y 2e™, Both x and y vary with time in such a way that y increases at the constant g
= \\‘ ¢~ rateof 5 units per second. The rate at which x is changing when x = 5 is —P; ._5 -

ERY SO AR R T
}-{, (A) 10 umts/sec (Q Cosx .

10 i j = 2e"(C1Y &

(B) —10 units/sec A<

@ ~2.5 units/sec w;)( S T - o? c‘é’(
-\ (o))
t

(D) 2.5 units/sec
-5 _dx

t:of(/z 2 J s -
oo ~(—wm)( ) [Bmas) €
&‘{)Ower e | moue vanisby. A, ﬂwﬂ&w&*ﬁ» ‘

2

~3 .

R LET
-

(E) —0.4 units/sec

-2

*20. The maximum distance, measured horizontally, between the graphs of f(x) = x gnd
g(x)-x for0<x<l is

@1 ®) 3 ©3 (D)}l . ®

Ao AT L e
.O’(X)t 2x —| . l(/z/) (j’(‘

O 25— |

- | 4 .y
X://z, | ¢ 2 4

| o : Copyright 2008 Venture Publishing )
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56 . EXAM Il Section I Part A Multiple-Choice %JT
21 Let 7 be the function definedby f( =4~ " T men (pwar= 7
’ J be the function :3 nec by fx) = 1+sinmx forx 2 0 en J.lf(x) - TER DS (j ‘

0 =i

o . e -,

Velx = | X+ | X < 4_ ) J, i o

) Z, sin(wx el dxsdd @

B >-= - g

2 = l i @

o l esir d

o 1.2 2 \ EETN.L] -

( ) 2 T i ~| . - Lo

> x| X + :,;cos(nx) L @

2+ = \ o

@ 2 * n - ) ° o E

1, 2 @’

® 3+ -— O+o- “~I> + f-—-—wsrr (0~--¢oso> o

= E”*l*?*%‘:/m @

L T — T

22. Let f be adifferentiable function with f(3)=4 and f’(3) =8, and let g be the function G’

defined by g(x) = x+/f(x). Which of the following is an equation of the line tangent to the @ T

graph of g at the point where x =37 @ %;

@ y-4=8c-3 | q(3)=3Jfcs) =34 = é pot:(3¢) :‘f

(B) y-3=8(x-6)

(©O]-6=8-3 | J Y= |- ./?ZF) VS 2(@&)) 4 1) | pedetbic

CAWV\ 14

-CZx)“- ?)21/3.(5*5&)*% )(2/3("2) o l o
o %) 3 /’nmai,v’?; A 5“‘7%’"‘“%

DLxXel sine fx)>o Ens

= «‘Z—‘ -1—7 (5‘-1?) +-2x

D) y—6=12(x—3) Cz

(B) y-6=-14(x~3) 3(3)— & J“:(a) + 3(,/)[)?(3):\ £ (3) c

aiv\“\’ . (3 é) g-lg e:m’-g .3 G ]}

‘j ~ T—— g (3) : & C c
23. Let f be the function defined by f(x) = x**(5—-2x). f is increasing on the interyal g
ol ® x<-3 B x>0 (O x<l () 0<x<3 i(E)’0<x<1 c;
w Cicst Devurtve Test [ o< 20580 Yoo | -
Yy N X "3 J c

fie x5-25) =
c

g‘ 3

G

&

.u
'<
w\‘
_“\
T~
\ﬁ
VQ
X
\._}
03

b
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 No Calculators EXAMIII Section I PartA - - : 57

24. Let R be'the region i the first quadrant bounded by the x-axis and the curve y = 2x — x2.

The volume produced when R is revolved about the ¥-axisis = - I ff =¥ /2 -x)
16n 8x 4 ' '
@)\ 35" ®) 5 © 7 (D) 16n ® 8

#D's¢ Mi#w? /= ﬁTf );?xvxzj ?06( :qu ~ [fx3+xl*cj)(
/= 'nf [feodfa&( b | |
¢

7

L'L_XB_, 4xt x5 (32 . R
e dr o TEEE (TS
(R{x)= X=X — 0 0  e ‘AnSA

25. What are all values of k for which the graph of y = 2x® + 3x? + k will have three distinct
x-intercepts?

J 3 ;
= éX + U(—1\= ~ = A
(A) all k<0 j ~ £ ]C J=m243=1
. _/ —
®alk>-1  O=6e(x+1) 7(0)" O /.,,; Y
©) all k X=o | | | | 9
[ol-1<k<0 2N cf' | Ds Sl k<o el .,
— 7] ' éﬂf%‘}/te Ya[ w‘//
®0<k<t o T Sl e graph P
l > R 3 s ,',.Cf an‘}fz)rzﬁo T,
D
26. Usethe Tfapezoid Rule with n = 4 to © - graphof y=f(x)
: 5 -
approximate the integral .f f(x) dxforthe . [ b
1
function S whose graph is shown at the 3
right. L 2
w
(A) 7 Aw Z[A'+2l,a+2l,3+ll,,ﬁ45:l

1
@8 “% 12 5 4 s
()

5 | :
D) 10 f«%ﬂxﬁ 3[/* 2(3)+2(1) 12(.2)43J
t |

® 11 o
5 =[3]
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EXAM III Section1 Part A Multiple-Choice

27. A point moves so that x, its distance from the origin at time #, £ > 0 is given by:
x(t) = cos’ ¢. The first time interval in which the point is moving to the right is 'X,('é) S0

(A) 0<1<Z x(t) ‘=(@5Q}
B) 5 <t<m x&)t 3[5»5 éjz.ig;,‘t

©) f<t<3E

2

OF Beost . -gint

(E) none of these st Ty 3t =D

(D)—32E<:<21c

}; 2 -6:0_) W)QW

=1 =1 + — X‘Z‘t) >0 in 1’07’?’”\’”}

I ] 1
. 2.
T “TTdt 430
o [, T 3%7’ 27 3

&

28.  Which of the following is the solution to the differential equation ix—y = %, where y(-2)=-1?

(A)  y=+vVx*-3  for —B<x<+3

B) y=—Vx’-3 for x>+3

© y=vVx*-3  for x>+3

(D) y=m for x<-43 ’

@ y==x*=3  for x<—3 Xlol‘? o (wo?a"

A 2 2
T X ~= =
db(h} %‘i < < f 4—2—:
L 2
jo?‘:xix 253 t¢C 2 -
-—E:(/ j
2 j»:_ij;’i’fg—
g3 ||

Copyright 2008 Venture Publishing

e

b [

CONOONNNN0NNNNOOONOANOOOOOO OO

.
L

0O
AR

Vo

P

{




, : 59
EXAM I
CALCULUS AB
SECTION I PART B

Time-50 -minutes: -
Number of questions-17

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON
| THIS PART OF THE EXAMINATION

Directions: Solve each of the following problems, using the available space for scratchwork. After examining
the form of the choices, decide which is the best of the choices given and fill in the box. Do not spend too much
time on any one problém.

In this test: , ‘ .
(1)  The gxact numerical value of the correct answer does not always appear among the choices given. When this

happens, select from among the choices the number that best approximates the exact numerical value.

(2)  Unless otherwise specified, the domain of a function S is assumed to be the set of all real numbers x for
which f(x) is a real number.

(3  The inverse of a trigonometric function Jmay be indicated using the inverse function notation f 1 or with

. P | .
the prefix “arc” (e.g., sin ' x = arcsin x),

1. The deﬁvaﬁve of the function & is g’(x) = cos(sin x). At the point where x = 0 the
- graph of g S S s ’
L 'is increasing, II. is concave down, III. attains a relative maximum point.

| C (A)] I only (B) II only (C) III only (D) Iand III only E) LII I
7’(0)*: Cos[g,'ﬂo]
| 7/(a) Ss0= | Zo 0 s jva/ol\‘ Jpj (X) s ';”M&'S/IW}

Ans

Al

2.  The approximate average rate of change of the function f(x) = I sin(t?) dt overthe
. e y o . ) N . i

Y

interval [1, 3] is | ’ o |
- (A)0.19 (B)[0.23 (C) 0.27 (D)031  (B)035
AU‘RA& »( c/ﬁaam ’< M o QFF-0316 o.U35¢
J— 1 3~ 1 = >

(1= 0310 | = Jozsm]

4(3) =0.773( |

Ans
1§
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60 : EXAM Il Section 1 Part B Multiple-Choice

5 _
3.  When I Nx* —x +1 dx is approximated by using the mid-points of 3 rectangles of equal

-1

width, then the approximation is nearest to
(A) 226 EB)‘ 229 (©) 232 D) 235 (E) 23.8

w=b=4 () ¢

s
—— -_—

Py 7 y o 3 3= |
| VZ%%/ZJ—— Vot = 2 40y» 282y 1220
|

3 5 |

#(22,?1[ | @-

4.  Find the total area of the regions between the graph of the curve y = x* - 5x + 4x and the
x-axis.

(A) 11.74
(B) 11.77
©) 11.80
(D) 11.83
(E) 11.86

5. Thegraphof y = 0T has
x

I. a vertical asymptote at x = 0
II. ahorizontal asymptote at y = 0
III. an infinite number of zeros

(A) Ionly

(B) II only

(O III only

(D) Iand III only

(E) II and III only

Copyright 2008 Venture Publishing
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6.  The graph of the function. f is shown at R - L% )
the right. The graphs of the five S e /[\ / : :
functions: .

| ! N PR
y=fx+1), 3 shfd rMeAum""') lo £t (-’Bﬂ o l[ / I \J &(') ;_
y=f(x)+1, .s_/«’f’fr_'qwﬁ unit up (z) . L

y.;'f (=x); = reflectin (*-axr’s) ar - thegraphof f Va K

y={'(x) and? Z (MJ;’ Sgn—i;’we) I; \ n 1 Il.m / __1
y=[fwa T - - q
» 1 3 v L ; v

are shown in the wrong order.

The correct order is ' \ / L. Iv. / .
(A) I, IV, 1L, V, 1 \V4 \ / I\/
o B)YIV,ILIL L, V .
O(IV, I, IILV, 1 L S :
~ “\ ]

(D).1Iv, III, 11, .V, I

B)IL IV, 1L, I, V I\/

Ans

C

7. Theregion in the first quadrant bounded above by the graph of y = +/x and below by the x-
axis on the interval [0, 4] is revolved about the x-axis. If a plane perpendicular to the x-axis
at the point where x = k divides tﬁd into parts of equal volume, then k =

©

- (A) 2.77 (B) 2.80 12.83 (D) 2.86 (E) 2.89
‘g ‘ L+ ‘ -
| %7 «Zf:’iz{ijifxb o] b k. g
L - e | ., 2
A 4 .
7 X=k "f(\/;)ﬂx = b

‘ ) L2
[
Xz]k K? 4. =5 Ans
- = -0 < ' .
24, ‘sz n i(":\fg; . C .

‘Copyright 2008 Veriture Publishing i k . z 928 /
A . ;




62 v EXAM I Section I Part B Multiple-Choice

8. The graph of the derivative of a function f - graph of the derivative of f

is shown to the right. If the graph of f’ has Lo _ . 4
horizontal tangents at x =-2 and 1, which of \ f : /
the following is true about the function f? - _ VN
I. f isincreasing on the interval (-2, 1). _A_ 4 . z\\ -
. fis continuous at x = 0. ‘ z' : - X
\/ III. The graph of f hasan mﬂectlon point at 3
x = -2.
_ (A) Ionly (B) lfonly (C) Il only ._II and Illonly (E) L IL I
S'/of)e s'j" YN ConW“l‘ ‘ _ \:{_ C\
P ;
Ay ST -
L \" ’ ) v - -4 2 4

a -
3 -1 3
? PoT a7(’)<':‘:2 , Ans

9. The area of the region completely bounded by the curve y = —x? 4 2x + 4 and the line
y=1is

®= -l .

(A) 87 \ /& Arew= J\( ><+:2x+4)- | dx

(B% 9.7

©)110.7

D) 11.7 | ' - }

(E) 12.7 ' o o »/Oéé /‘/D?‘

Ans

Same S/’ope quufp% - & C

10. -If functions f and g are defined so that f’(x) = g'(x) Ifor all real numbers x with f(1) =
and g(1) = 3, then the graph of f and the graph of g » 7

(A) intersect exactly once;
(B) intersect no more than once;
@ do not intersect;
(D) could intersect more than once;
(E) have a common tangent at each point of tangency.

Copyright 2008 Venture Publishing
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Calculators " EXAMHI Sectionl PartB - 63

11. The graph of a function f whose domain the graph of the function f .

is the interval [-4, 4] is shown in the | T o . Ro ¢

figure. If the graph of fhas horizontal " AT - :

tangents at x = —1.5 and 2, which of the Ao L(3) D

following statements are true? - L3 AT /, L] —_—

AT -€2)

X' 1. The average rate of change of f overthe H—x— — e e 2-¢)
) _ U | o : —< -2
interval from x = 2to x =3 is <. > , =
5 R d 2 b 5

II. The slope of the tangent line at the point
where x = 2 is 0.

. : 3 '
III. The left-sum approximation of j Sf(2)-dt with 4 equal subdivisions is 4.
-1

A) Ionly (B) Iandllonly (C)IMandlllonly (D) IandMIonly (E) I,II, III

TOd = 1(-) + 10T 1Y 1(3) =~ 4243 (4]

Ans

C.

] ‘“‘N 3 :’ . :: . % % 3 ‘ !
B q Fooid Y ER i B s S o S B 2 N SR R B S T
T 1% i : Vo R : 5o a1 S R % [ ) 1 K 3
P Yor i 54 - B SR o - e N S - . o =
I ) [ ¢ . % S
Y i ] f o qe o » . 3 4 L i i ST ST i s
.

VUYL

12.  One ship traveling west is W(¢) nautical miles west of a lxghthouse and a second ship
traveling south is S(¢) nautical miles south of the lighthouse at time 7 (hours) “The graphs

of W and § are shown below. At what approximate rate is the d1stance between the ships
increasing at ¢ = 1?7 (nautical miles per hour = knots)

W (nautical miles) S (nautical miles)
) e - 6 .
i ‘YQ ‘ ‘ ; . :
Q 4 4 i : &
) : 24 o ] Py
) I
— 1 ~ 2 t(hours) 1 <2 t(hours)

(A) 1knot (B) 4 knots (C) 7 knots (D) 10knots (E) 13 knots

Ans

Copyright 2008 Venture Publishing




s
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R 1

13. Two particles move along the x-axis and their positions at time 0 < ¢ < 27 are given Hy

X, = cos 2t and x, = "2 _0.75. For how many values of ¢ do the two particles have ’%
the same velocity? ' .
A)0
®) 1
© 2
© > |
® 4

Ans
14. Theline x — 2y + 9 = O is tangent to the graph of y = f(x) at (3, 6) and is also parallel to
the line through (1, £(1)) and (5, f(5)). If f is differentiable on the closed interval [1, 5]
and f(1) =2, find f(5). -
A 2 s
B) 3
©) 4
D)5 }
(E) none of these

00000000CQO00EOEIN

O

~

ronoeonoooadle

i
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" Calculators ’ EXAM Il Section I Part B , 65

, . -
If 2 [/(0] = 800 and - [g0)] = £, then [ 7e2)] is

15.
(A)[ 4x* F(3x%) + 2g(x7)
10D D) e 416 .5

® fGx*)

o f‘(x‘.‘)." B a(x[j(x)'ﬁ{] (3)«) M ) + 3()(2) 2

(D) 2xf(3x) +2g(x*) - - fo 10(58")*%6(1)

B 2xf(3x%) o | |

' Ans
A
>16. The poi.nt. (1,»9)_ lies on thé'graphvof an equation y = f(x) for which %=4xﬁ

where x 20 and y > 0. When x = 0 the value of y is - '

A) 6

(B) 4 B

(©) 2

®~N2

®o
Ans
5.

17. x -2 1 7! 7
' g(x) 3. 1. S5 2 ' i

Letg be a continuous, differentiable function defined for all real numbers. Selected values of
g are given in the table above. The graph of g must have

(A) two points of inflection and at least one relative maximum

(B) two zeros and at least one relative minimum

(C) one zero and two points of inflection -,

(D) one point of inflection and at least two relative maxima

(E) atleast one point of inflection and at least one relative minimum

Ans
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