o : 73
EXAM IV
CALCULUS AB
SECTION 1 PART A
‘Time-55 minutes
Number of questions-28

A CALCULATOR MAY NOT BE USED 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 problem.

In this test:

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

(2) The inverse of a trigonometric function fmay be indicated using the inverse function notation f ~! or with the
prefix “arc” (e.g., sin_'x = arcsinx),
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| Ans
1 ! -
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4. If F(x) = [(cos6t +1) dt, then F'(x) = o

! |

(A) sin6x +x )(B) _lcos 6x+1 (C) gsin6x+x o
(D) ——sm6x+1 (E) sin6x +1 : - 2

.f(x) ,jxj(wséu)o{t - coséx 4 ( o s
\‘STC./ ,. @

5. Cons1der the curve x + xy + 2y = 6. The slope of the line tangent to the curve at the
pomt 2,1)is
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(D) the limit does not exist |
(E) the limit can not be determined

7. If p(x) (x-1D(x+ Iq) and if the line tangent to the graph of p at the pomt (4, p(4)) is
th 6= = ~
parallel to the line 5 Ty.+ O,then k = —_ G, 4=

) 2 \\‘ J =S+
® 1 s pe =5
(C) 0 Se 0 ()(> 5 m} )(,.

©) -1 ! J} P (x)‘- I(y+l<)~r(x~:‘>[ ) ‘
_2 = X4 Ktx~1" = 2 x4k~
\ . Ixtk-l = &5 ‘ 2
F3 -~
,F(X)t s ~[x +K¥-k a?(l'l)""k‘[ - D .
| .

f‘l’k-ltg | | o [e

’ ) . ] ;
8. Ifcosx= e and0< x < 12!, what is % in terms of x ? ¥ Implreir Q’%,ﬁd¥/ﬂh

[(@]-un cosx e F

(B) —cotx J)
(©) cotx S ~SinX = < (af-)i

(D) tan x ’
(E) cscx i{ﬁ = -3inX = ~3inX ..—Ll ,
el Ccosx o
~_ 7 Ans
»Su!g"”ﬁ-{‘u’{']ﬁ% JS""“‘C 1 /4
oS X=€ .
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76 EXAM IV SectionI Part A Multiple-Choice

9. At ¢ =0,a particle starts at the origin with a velocity of 6 feet per second and moves along

the x-axis in such a way that at time 7 its acceleration is 12¢” feet per second per second.
G vea Through how many feet does the particle move during the first 2 seconds?

W()=6  wisn  alt)= I [ vO4ee MY f‘“ Za
X(O) =0 (B) 201t V("(;_) - \fﬂ;(’acﬂt | V(O): 4(0‘){*& X("t) 4"6 ,.h[-t—fc; G

(©) 241t 6= c ( t‘f 1t 1
9 | X Htt 9-’“
L jfawlt V()= 47+ L ot):: 6 40 +< »

® 32t gt x(t)= Mt

v(t) T te x(¢)= V(é}Xt x(;z) Q“J(Q)

j
J’

O ’D

10. When the area of an expanding square, in square units, is 1W

-~ side 1ncreas1ng in linear units, the side is

L, ) 3 @2 © 3 D)2 E) 1
& Re{%{'er m;‘éz 3 A - xz

\ 'e /4:’64"- X
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= 3(;&)

-
p————

3()- ﬂxfﬁ =

11. The average (mean) value of — overtheinterval 1 < x < e is
X

1 1+e : 1
w1 ® 1 © -1 o2 Jfol L
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32 41 ), o ¥ compirt fﬂﬁj:zejf/ /’”’Wﬁl’

12. Whatis }lﬂm ‘;m /?M'élﬂ/
(A) -9 (B).l -3 o1 (D)/ (E) The limit does not exist.
- = . . — m— — D]
Xas Tomo E T, = -—d‘J

f

2 .
13. I [(x" +k) dx =16, then k =
-2 A\

(A) -12
(B) 12 /'g y\%%)Ly\] ? +'2k C{(/ﬂ oZk) [é

© -4 -3
(@) ng;/:f /ZM

® 0 -
e - Ans
O
. SR e, 30 . tan x .
- 14. Consider the function f defined on 2 S = by f(x) = —— forall x # T, If fis
sin x
continuous at x = 7, then f(x) = M / ’O
a4V A)z'\
)2 W Since Ao, o5 o hole = TW“ f

(B) 1 - Can ire Wﬁ{/ /n ﬂw& ﬁ m&j@ Ce)m')l/hbwl/lj
O 0 jm/o[;\ 5

e
| o)1 > X gs ,,35
//m tanx % Q = —_— = ]

(B -2 Ea5X, CosT

amem—

-
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15. The function f(x) = x* —18x? has arelative minimumat x =
D e T I N

(A) 0 and 3 only ¥ [ﬁ for:\/ﬁ’/’r% Tes éJ Slj,f’\ ﬂhe,
(B) 0 and -3 only \/ / }_/ /

" o\ =~ 3 / ] - RGN
@—3and3only ~F(/x>"4¥”34>< J +: [

/

(D) 0 only O=tx(x"~ Cf) > © 3 SR
(E) -3, 0,3 O = “x (X’t‘.g)é(‘“3) W,mf"‘ A X= Q‘?JX"B siee
X:QJ%—=3 £7x) 'OQAC/U S“:'j’h -’Pro;m ~ 7"0 + :

. ’ An

©

16. The graph of y =3x° —10x* has an inflection pointat ¥ Find /x) (/.MZZ/

(A) (0,0) and (2,-64) . Concanrt, siin Yine .
LIt dox® 7
(B) (0,0) and (3, 81) ‘J = m ﬂ U
3, (N .
(©) (0,0) only v 60X - [ 20X _ ;'. . -+
(D) (-3,81) only j o ( él) / 2
®|@ -6 oty O FOOX(X= PoT gj x=

'~ .

R

17. The composite function h is defined by A(x) = flg(x)], where f and g are functlons
whose graphs are shown below 6

foon

[ o

, ‘ 2 2 y g i.....
A\ / 1 )
N .

4 -3 2 -1 4 1 2 3 4 -4 -3 2 -1 3 1 2 3 4

2 -2

-3 -3

The number of points on the graph of h where there are horizontal tangent lines is
A3 (B) 4 ©s5 (D)6 B 7

) , , R Ans
K6 =ATge0]- g6 | Fged=o [ g®=e 5
x=(35 -2 | X122 C

o= 1017&‘)} =<J/(/x>
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18. The region in the first quadrant bounded by the graph of y = Arcsin x, y=—= and the
y-axls, is rotated about the y-axis. The volume of the solid generated is given by

T w2 n/2
(A) E j ¥ dy (B) nj (Arcsin x)? dx © = [ (Arcsinx)* dx
0 0

n2 - / )y )
| ‘ .[ (siny)* dy B nI (sin y) dy \ =~ [s,'nj ] a{

LA ; ¥ Disc /"fe-/hoa(’ Aboat 9 ~axis : o éZ
'%/;7
' r / Y= é;ﬂ} O‘Z) - gilly - o.‘ |

qﬁ’ V:Tfﬁ(ﬂ')zvf} - B

19. Find the coordmates of the absolute maximum point for the curve y = xe k where k is a

fixed positive number.
@A) (’E’E _k_l_’—Te_ © (1, lk) D) (0, 0) (E) therensr;omaxnmum-{‘ X/

’ 1 kx X<’ N N
¥ Fiest Den\/whw Test O = = T — K . _“‘f”*‘*
#’(/4/)/;// onjuc‘f'zﬂMhruZz . ' j(lic); kTZ. ,.;

. k"’kx, ’ O: J~kx
j-: e N  ekx Aﬁr/’?;xd(kt_zzma

’ ‘ Yy (s aefwayp jnotgags n x(k

y'= [& e xe (k) lbxme ke | 7 i

; e . A and c{?uﬁy}
— : _ el X>l’
20. The slope field for a differential equation Zx = f(x,y) '\\\ NANAAAPRNA AL AN

is given in the figure. The slope field corresponds to SNNSSSSSNNSSSS S SSS

which of the following differential equations? IYYYYYY rrIYyy

: = =2 el ttrlrnettlrrld
o g M i
(B)%?Z-—e" - tyrrrrr i Nt
d
© L=y-2y )@J/r/,,,m va/LL?fd"-Z <onstelll o “ay 1 g
| @ ' ~value
)| ZL=2-y , s

AE) %=“x2 . _ ¥ "fe' (s (u :o) uﬁ?n\j?l

L%
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~ 21. If y is a function of x such that y’ > 0 forall x and y” < 0 for all x, which of the o
following could be part of the graph of y = f(x)? o , m

J o @ | (B) '<C)
(/,,)W"'Vl S ijc) M /'/ I \ X :7 !

(E)

l

\”\
>
b
Wig
€« 99

22. Usethe Trapezbid Rule with n = 3 to approximate the area under y= x2 from ?” '
x=1tox=4. - [)ﬁ 4o | o

45 : L\}MQ# = ? - l h;_ﬂ !

A 5 ' o
Traperad Rl = = [ -+ L

43

© % = 3[3(()'19;23(:1)*#',23(3)1*j(‘f)J | Ow

(D) 43 M
firawran v

| = § [ /+5f+/y+/d {43 ’ Ans .

% 23, If f(x)= x:;"l , then the graph of £ is decreasing and concave down on the interval Z
_ A) (=00 ® O " [© (1, 3) @) @, 4) E) 4,) ,, s
5“12«0 ¥ find £, "/’fﬂ} f, 1% Q,a,,wmél?”’ ] ,xf—l;x t3=0 o
& XEind 10, epp f@”‘””a},, ¥y (x=3)x=1)=0 u
i ' DA » _\_,.' ) oS v ﬂ o
‘Iz "[‘ (X) - QX(?"X) (X’ 'H) €3¥ i' NS / X (, 3 ,,_"l._'_:__‘__t
35 (s éx ).7. > : AN (d- i'x') x_ '&_*a_l)/x Ans | =2 ‘f
| O = & {a-1] :ix->;~', €y _lemy v ()
Loe™ (x ‘)z_ga ) ': z [Q-ﬁx -»?X-rx +J z%‘) v N U/ W

Ivodl= o | XD LS (gzx) S T hE—t—

2 X=1 P 3 o
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24. The number of bacteria in a culture is growing at a rate of 1500¢*/* per unit of time ¢.

‘ At t = 0, the number of bacteria present was 2,000. Find the number present at ¢ = 4.
j@ =dooe |

L@ 2000¢* 3 3': /SOO;% { 3y
(4) — (B) 6000 |

= L000@, + Q
3% L 3(5% ‘
3, j( ) 02000

(D) 1500¢° , - u |
: et 3
(E) 1500€° + 500 oéz J/bOUe- j—é, A W

d\‘,; %a&«

(C) 2000¢° (/J s(500¢e

Ans

P e v R

25. A region in the plane is bounded by the graph of y = l, the x-axis, the line x = m and
x c

the line x = 3m, m > 0. The area of this region
is independent of m

~ (B) increases as m increases ' . , -

(C).decreasés asm i_hcrease’s

(D) decreases for all m <%

(E)' increases for all m <% .

Ans
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2 ' .
26. The formula x(¢) = Int + _;E + 1 gives the position of an object moving along the x-axis

§¢ during the time interval 1 < ¢ < 5. At the instant when the acceleration of the object is zero,
the velocity is

Y é:l‘ 4§ €
3 =

Lo ) § y )
[ O SR st .
e W W W W TN

(A) 0 ®) 3 © 2 (D) 1 (E) undefined @

{ . l - I § ' . Gpi
X)(_é)-;v(.e): :E+ %TO“:“(:'—} lé’ '(‘,;h":f‘ .V/?]: ‘§ rg‘l _% @q
X'Z{)"“C‘f) = -/{_24 Z 3-24 J A Gy}‘
= v(3) = 7 (5"> - e

O = =*z Gm

27. ] 6sinxcos’ x dx = s (e K ti-subst fution @
. I sin x cos” x é % .(st> DQX
(A) 2sin®x +C , | C”P
(B)‘—25in3x+C U= CosXK é s}/’/{' ul\gpd g
(C(:){ZCOS3x+C &:‘S;’\X w @y}‘
D) -2cos®* x+ C du -§ 2 s g,f,

(E) 3sin® xcos’x+C ”{X :“S;Ax f“ JUL = é ‘? t C., Qé:)

3 it

| -2 (cosx\ + ‘5 Ans ()

{2e9e .

@ |

28. Ifforall x>0, G(x)= Isin(ln 21) dt, then the value of G(%) is _ gz
! X 7

@

A) 0 A\ = A1 o 2
EB;% 6 (X OLXJSM(‘KD?‘(,} = gm(.ﬂ« ix) o g;

\ i 78

©1  G'le) = cos (}4@5) L2 o cos(hfgo) G

: A 2x ” @

o)|2 | > o
\(E) undefined G "( L) - CoS(,p,\Ci)) j | - '

2 /2 — =

o 'J,

Ans -
D -
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EXAM IV
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

Direcﬁons: Solve each of the following problems, using the available space for scratchwork. After ekamining'
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. o

In this test: : : _
(1) - The gxdct 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 J 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 Jfmay be indicated using the inverse function notation f ! or with
the prefix “arc” (e.g., sin_'x = arcsin x). '

1. The graph of the second derivative of a ) the graph of f” }
5-‘;. fun;:tlon f is shown at the right. Wl‘nc‘hrof | TR ) T (/\
o the following is true? A N\ ) / ‘
” ' \/ I. The gritph of f has an inflection point at ' —— _2%1 B ca & 'P&) l_o -
U X =-1, ' N -/ 4o~ ‘
l \/II. The graph of f is concave down on the : AN \ﬂ/ :
b | interval (1, 3). :
| X' III. The graph of the derivative function fis
H = | . increasingat x = 1. false snce H(x) /s concans “/ awn ot x =
I wno'ﬁj’ (A) Tonly  (B) lonly  (C) Monly andllonly  (E) L IL Il
: 2 Y0V |

1—4\-—_4____4 C am
4 -1 3 4 | | D

: - : L .. o - xhnx

2. Ifthe function f is continuous for all positive real numbers and if f(x) = -y
when x # 2, then f(2) = . . o

A) -1 B -2  (© -e (D)|~In2 (E) undefined

Lo e fi
/m« Inx = ¢ fx Mo hx~xhy
XXy L > -2 _)(‘?2 x\l o

 Mm ~Ax(s ) | A
g D 2] B
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D
@
3. The graph of the function f is shown at the the graph of f @"?
right. At which point on the graph of f are 2 : L "
all the following true? . : : @
: \M 1f B~ R G
fx)>0,and f(x)<0and f"(x)<0 | P \ o
2 . _ / / KR SR . 1 12 i3 \i4 G’,E
A ﬂéoVC ¥-Axs /s WW 2 g TE
. a'f' Ve wav\ 4 |
lﬂ g j 3 Gﬂ "75
& M ®) N © P ® 0 ®)[R gz?
_—
6’)
Ans &
E 2
4. When using the substitution u = J1+ x, an antiderivative of f(x)=60x+1+x is (o
(A) 204° - 60u + C | us e = (14 x) -
. o 6Ox Ji+x dx Ju N ( G
B) 154" -30u” +C " J;x,:‘ J “B() é l') A - — T
(©) 30u*—60u?+ C e A Jrex Cg |
. 2 . » : — _’:7'
(D)ﬁ 24’ - 40u® + C bo(u*i)u Jix du < x 'Qﬁﬂ w . G
L2 - — :
®) 12u° - 204" +C w' = l+x  x= U=l @
féO[uz-D‘ﬁu'ua?vL (g
4 2 ( &
:S‘o’ZOu- 120u du = 2007 I020‘4+ @
5. ‘At x = 0, which of the following statements is TRUE of the function f defined by gjl _
. . :
Fo) =V +.0001. = (x%+o. buol> 2 @’
X 1. f is discontinuous '/II. f has a horizontal tangent >(Iil. f’ is undefined @;—
(A) Ionly (B) II only (C) Il only (D) Iand III only () LIL I @ ‘
~Y. . .
) '/ a < S / af X \/ (-
fF&):E(x 40.0001) (ﬁx) X Hag b““'f*! 7 o Q’
‘ ) 2! " ,
¥ £7(0) = L o
/§.
‘(:\ Z)() J____-—— Vo, o0 { Ans Q,;,f
X2+, 0001 ! E T
7
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o 6. Functlons Jfand g are defined by Jf(x)=—; and g(x) = arctanx. What is the approximate

,-C(Y)“ >Z;’ 'X value of x for which f” (x)=g'(x)?

A) _3_36 (B) —2.86 @—2 36 (D) 1.36 (E) 2.36 v
-2 I .

()C) j{ X) -.arc(’/dn)( ' w )’(‘; EIE?MM“L—?
-z - J° ) '”l-t xZ, o |

2,34

3 X236 g
C
7.  The area of the region bounded below by f(x) = x* — 7x + 10 and above by
g(x) = In(x — 1) is closest to 54337 A
(A) 7.35 { ’ 2 \
736 Jnlx- D-G -Fx+ip) d X
(C) 7.38 5
(D) 7.40
® 7.42 ' /l/m 7 3¢ |
|1 | |
Ans
K
Fink AU 5-/‘, '
8. The average rate of change of the function f(x) = I 1 + cos(’ ) dt over the
interval [1, 3] is nearest to N (3} ‘F % ) ‘f( 3) J\\)""é@st‘ Jﬁ“‘f ‘ﬁ
. : {
A) 0.85 Aﬁf% T ,) .
@ 036 " Sl ~ '5‘1)1«,*%{3}'(, <13
g o = 201-1377  l7s —
: = ~—— A CL27 |y /
(E) 0.89 . 3 -1 5 =Q.557¢ 0‘26/
Ans
%

Copyright 2008 Venture Publishing




86

EXAM IV Section] PartB

Multiple-Choice

9.  The graph of the derivative of f is shown at the

"/III. The graph of f is concaveupat x = ~1. ; , ~1

graph of the derivative of f

right. If the graph of f’ has horizontal tangents N

at x = -2 and 0, which of the following is true
about the function f? ' i’ 7

WA

: f}/

S

X 1. fisdecreasingat x = 0. ——t—

-4 =2 2 L

v : _
II. f hasalocal maximum at x = 2. f\ /')

-4 4

(A) Tonly (B) Honly (C) IandIIonly - Iland Monly (E) I,IL III

Ans

D

10. Let f be the function defined by f(x)=3 +J‘ ThZ —=Y_d¢. Which of the following is an

poimt (2,2) shpe: > 1t Gﬁ

equation of the line tangent to the graph of f at the point where x = 27
(A) y=4(x-2) ’ JJ‘X",&D
= “+ —_— -
o remay Y0z 0+ &) el
(©) y-2=4(x-3) (2)._ <20
y—3=4(x—2_) fra®

-5 -
() y-2=T(x-3) ()= 3+ 20, .
£(2)=3 z'*"—aﬁlt =3

U 3=4¢x-2)

Ans

D

4
11. If aleft Riemann sum overapproximates the definite integral j f(x)dx and a trapezoid sum
0

. .
underapproximates the integral I F(x)dx , which of the following could be a graph of y = f(x) ?
0

A) ¢ B) *
3 3t
2 2
1 1
o 1 2z 3 4 0

D) B
s} 4l
3 3t
2| 2
1F 1r
o 1 2 3 4 0]

/

Ole
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-12. The function V whose graph is sketched v(cummm).
below gives the volume of air, V(z), '
(measured in cubic inches) that a man has o . - A _

* blown into a balloon after # seconds. et
— i 3 4n .
(V =3 ) _
’ 2n

The rate at which the radius is changing %

A after 6 seconds is nearest to T Caonds)

‘ - | ., |

- D (A) 0.05in/sec (B) 0.12in/sec (C) 0.21 in/sec (D) 0.29in/sec  (E) 0.37 in/sec
dt —" : Av 3, 3 ;.
] L Sg-37 : . \ - L
~ /- 4 3 R = L‘*""W‘”" e \/(6),477’
= 2T o P
3 . 1 £74 i . _ b 3
' - 3Tr
A - S
V oy o S oy
— = _._,ﬂ_ v - lfﬁ - >
&Qt )2’ o'(t . 3 Ty
3=p3 =3
Ans

4

13. Athow many points on the inteval —21< x <21 does the.tangent' to the graph of the curve

y = xcos x have slope g? * .[}’,‘J’ j' V(g,y /njuc{ kw&) set (ZMJ +o 77/3

g A) 5 ‘ ' U/t I(TOSX +X'(.‘$/'n)()
(@« 4
© 3 7= @5X~5‘1AX
2 CosR —s/nX = % =0
® 1 : '
\

X =T, 2808, 2500, 617
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EXAM IV Sectionl PartB

Y

é}‘(‘ a’

14.  The graph of y = f’(x), the derivative of a function f, is .
a line and a quarter-circle shown in the diagram. If

f(2)=3, then f(6)=
-P}MQ pos. = ,Ar/uff,oy + A s/,/mwzf e
x(l) = x(s +J (8¢ A

Graphi of f*

(Y]
e

-
=
A}

1

]

(;A) 4 (B) 7 | @3#1: | D) 7~|.-4'1r, E 1
Ye
(€)= f(2 1
F€) = fl2) + | 10k
)= 3+ 4n
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i

) g

1

1

Ans
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15.  Let the base of a solid be the first quadrant region bounded above by the graph of y=+/x and
below by the x-axis on the interval [0, 4]. If every cross section E;;Endlcular to the x-axis is an
isosceles nght triangle with one leg in the base then the volume o the solid is

Q

{

(@A) 2 A '&‘(f""{‘]’e) = Z[Z 45<’—] 2

4
© 8 ,V: J [ Aren 'u{ ¢riss 5&7%«]0&

D) 16
- (E) 32

ot , | | %
= |4 =z S _ K ]«
V= [305he = 3 = 1 -z,-oﬁ].;

\Z
—
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16. Let the function F be defined on the interval [0, 8] by F(x) = J. f@ dt, where the

graph of f is shown below The graph of f cons1sts of four line- segments and a sem1c1rcle

1 !
o L) 2N
2

P
graph of y= f(t) :
_} In which of the foll wing intervals does F havg)a\zero?
4<x<5 . @5<x<6 X ILI6< x<7
(A) Ionly = (B) Honly (C) NI only @{ I and II only (E) Iand III only

ELLLLLLLLLLLLLL

-Ans
Dl
: . .. . . .. dN
17. The change in N, the number of bactena in a culture dish at time ¢, is given by: E— =2N.

@: N) If N =3 when ¢ = 0, the approximate value of # when N = 1210 is

=

E“j‘( ROCE 3. ' «:)4  . o> ® ¢ A/:-i2/u“
4 ‘ V=25 3
-\ Be=lt b3
) d  plig v 02}) \ps-p3=at
B°  Aprtic U A=t

| /n]B}:Q(D)‘f‘C - ,g‘,mzai

o
-
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