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EXAM VI '
CALCULUS AB

SECTION I 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. o

In this test:

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

(2) The inverse of a trigonometric function f may be indicated using the inverse function notation f ! or with the
prefix “arc” (e.g., sin 'x = arcsinx),

1. What s the x-coordinate of the point of inflection on the graph of y = xe*? :
Af-2 @) -1 © 0 D) 1 ' (E) 2

G A £(x) set £°6) =0, cancM_l;? s bne.

e gg/m‘y%‘(- ruim : / Xz-2

x oKy x ., x| O Y

7 - Xe j - € + ‘-e, + X2 il -
e ’ - X, %

= (eX4xe*] O Z; txe” -2

- O= " (2+x POL o Ams

- _X ,

o=e*(1+x) ) | xS A
2. Thé graph 6f a piééeWise-linear fﬁnction f, for —i <x< 4, is Graph of f | ’
- shown in the ﬁgun;. If the function H is defined by )

= X T '1/ Al @

A H(x)= [ f(t) dt, for -1 < x < 4, then H(4) = JENE

= - ; ¢\/ s

= \ ~i 3 32 = 6;”7
= ' .

(A) -2 B) -1 @ 0 O) 1 ®) 2

Hm}:ﬂ%ut: Atl-3 :'@ -

a
)
@)

i

Ans

Vi)
0
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122 ' EXAM VI Section 1 Part A Multiple-Choice
2 . * o : "

3. [lk-1dx= -"{f‘f"’“_"%dﬂjmfz‘ U:(x-z] -
0 v 2 | 0

A) 0 j Yaldxs 5+d = -

< 2 — -
®)|1 o [ ‘ > «

.

© % Or optdtn2: {:»’ecew;\'f flanction 5 ; ,

D) 2 - N

(D) - et = X~ x> J-(x_,ux 3| x- /obc c.,~

E) 3 3 S{XA) = o -
(1) X< ' A -

=X X - I -
2+XL E'X\] 2-2-(-1)C
’,)i' + v Ans @

{ .

(o <] cﬂ

@

4. The function f is continuous at the pomt (c, f(c)) Which of the following statements could -
be false? — -
V(A) lim f(x) exists Y(B) lim f(x)= £(©) ‘(/C) lim f&)= lim_f(x) -

X—C X"‘)C
\/(D) f(c) is defined X @ f7(c) exists ( coll fe w&{,m? y/ fg)

o +

z‘i}v’ - ‘ .

.
f 2 ¥ = Tdnu
5.. ‘(’;2sec2(2t+§)dt= J5E€<(££+%) oet ¥ Se(,uoeu-“/‘ +c

‘@@@?&‘5‘&“&‘&‘@@@@99&‘

A) 2tan(2x+%) H?—Qt'{- -,7/4 r

(B) 2tan(2x+-})-—2 :e% _ Ssec‘w?u = Fanw y
{ (©) tan(2x +§)—1 A= A’é( = Tan (2t+% ]

D) 2sec(2x+ )tan(2x+ 4)

JSS 4 du < Fan (@ U= Fun 30
e :‘ ’ﬁ’"(ixﬂﬁ/) +dr\[/) L;Z

"
Copyright 2008 Venture Publishing L 7"6(/‘ ( 0,2 Y+ 4 ) - { /

(E) Sec(2x + Z) tan(Zx + Z)

~ i
_ :
\ocxi
@z
O
A2
.
A2/
P

.
OO OO
e Lo

o
P
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6. Ifxy+x =6, thenthevalueof——atx——lls %C’)J"'(O é, "'j ti= ( j“"b

(A) —7 ®B) -2

¥ I/YI/J//LH“ %%ﬂbﬁ\
\ro‘}uc

j'f)(o,

© 0 ) 1 E®) 3 /’“*‘L(" "5)

s (Y& vage)zo

| sods 2o

—
—

! £'x2x+ldx=
(A) llni (B) %m% @%mz D) 21n2 ® W2
ot |
Ku :ué begt 3 2w SR~ gﬁ\/)f_“d
U=X +]| >
ol _ Xzi By =3 A[55]- 14 )]
Ay ~oox 7N J)( - “‘f L0 e ,. Ans
| o545 = i A(%)/ 4h] [Cl

8. Suppose the function f is defined so that f(0)=1 and its-derivative, f’, is given by
F/(x)=€"™* . Which of the following statement are TRUE?

1 F0)=1
VIl . Theline y=x+1 is tangent to the graph of fatx = 0.
VI If h(x)= f(x3 -1, then'h is inqreasing for all rea_l numbers x.
(A) Ionly (B)Ionly (C) Monly (D) I and IT only (E)II IL, III
" sinX Lurpent Rina = pointizo)y) s/ope:m=)
"F (X) - €  -Lo5R J _
\/'F“() 5in O . 7 l“()(-—p) ( i"X-{-(Z
A 20 scos0 :[:
' 6 ] hx)s £(x=1) |
) Sin
e )= 40 - 32 =5
_F)(D) = 6)‘1.« 0: l \fDJ ‘7‘}'44_’\ /o.r»ﬁ/e KJ\’ 4,@6 - V’AﬂMQJ'
_F C 0) - , Copyright 2008 Venture Publishing I ‘F (’() S o N M
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K 124 . EXAM VI Section I Part A Multiple-Choice
9. Water flows into a tank at a rate shown in the 40 -
. . : 30}~ =
figure. Of the following, which best flowrate - A
approximates the total number of gallons in the (gals/minute) o _
tank after 6 minutes? A4 _
‘ 1 2 3 4 5
time (minutes)
(A) 75 (B) 95 ©) 115 @ 135 (E) 155

+"‘/’”"’ P W[A FIRV/RS A(J

fm At = |
L[ 10+320)+2(25) +z(ea)+z(,,),3bj =121

Ans

D

10. What is the instantaneous rate of change at x = 0 of the function f given by

o =e¥ -3sinx? ¥ Find £ 7x)
(A) -2 !(B)l—l © o D) 4 - ® 5
’, 3%
"P ()<>‘: e &~ 3@5)4
rd o . .
FU0)=de® - 3050 = 2-34 1] Ans
11. Suppose f is a function with continuous first and second derivatives on the closed interval
[a,c]. If the graph of its derivative f’ is given in the figure, which of the following is true?

¥ (A) fis increasing on the interval (g, b) /
X (B) f has a relative maximum at x = b. gaphof  * j pos s o

X (C) / has an inflection point at x =b.
'-4 Mo

al-------

X (D) The graph of fis concave down on the interval (a,b).
c fes, / ),
@] [r0d=re- f@ J T

3 g+ ~
i ; o

Ans o

-- -w
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12. Suppose F(x)= | Zl—? dt forall real x, then F'(~1) =
0 b -~

A) 2
d [
A}j{({)ﬂtme(f(x))-//[x)
X
F &) ,ijwa+t Zodt

o]

B)1

D) -2

13. The graph of the function fi
values of x, 2 <x<4,is f

(A) 0 only

(B) 0 and 2 only

(C) 2 and 3 only
@"0 and 3 only
(E) 0,1 and 3 only

is shown in the figure. For what .
not differentiable?

pot smortl (X = 0)
not (/on'ﬁMNJ(X 3)

X Aol mens shpe exstylified s gooph

14. A partlcle moves along the x-axis so that its posmon at any time >0 is gwen by

x(t) =- . The particle i
Zia 0

Jot  @ayo (B) l

(¢ -Mf)

is at rest when t=

O 1 D)/2

- Y- - 242

(*ézﬂw) @ 44)

Yo 2 2
0= r 4-¢"= 0 @ >
[’é J-df) 62-‘6)(74-{,);0 \ t t o
‘(‘_:% -2

Copyrigh't 2008 Venture Publishing
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126 EXAM VI Section ] Part A Multiple-Choice Q-*g.!;
v ~VA|I% G \\’TL,:
15. Find the rﬂlaximum value of f(x)= 2x> +3x% -~ 12x + 4 on the closed interval [0,2]. &
4‘—“—_—ﬁ
A)-3 ¥ Af,o{& EVT: fest erdpts ol o H] /WZA‘ : @
B) 2
© 4 £G4 Gt 2| f 0)= Zf
T = 2y v~
,L(_D’)‘s O'f((x *;&l)) FC()=2+3-1244 =-
o= x 42 -~
(E) 24 e *C(z):g 4-3(4)-244.9. :g‘/
=l -2
- ’\ om‘}'g%(b. Ans
wteend | DB

16. If f(x)=In(cos2x), then f'(x)= ,
Jx IZ\L{ - :L_’ i (A) ‘ —2tan2x (B) cot2x (C) tan2x (D) —2cot2x (E) 2tan2x

_F( ) ’3/"(2’() A ez \fs/v\(?,x)

A,

Cos( 22) - eril(2x J = " . (2

AR AR AR ALY

)@\ss..v@\@\%wg\@1@\@\@\@1@@@O@@@@Q@@QQ@O

17. The slope field for a differential equation % = f(x,y)

is given in the figure. The slope field corresponds to
which of the following differential equations?

d
A F=x+y

B) L=_y
© Z=y-1y
D) ﬂ—x2+y2
® L=y

Copyright 2008 Venture Publishing (
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18. The y-intercept of the tangent line to the curve y =+/x+3 at the point (1,2) is -
@) 5 ®) 1 © 2 ®) 3 )7
' . {
. % Y - - ! - .
= 1y= P T Yy=2 = 5
j —(x+3) -, fj() 2Ji+3 2y 4 ] Zf{X*——))
. L, ‘
3 :3()(-&3) ([) Pom+; (/Jg) j«-) :z;’)(* !

g slope: m= 5 S
ST M Jaged
+

19. The function defined by f(x)=(x-1) +2)2 has inflection points at x = K J
x)=(x x flection x -Pmp( “F &] o
/ 2 |
| (A)~-2 only -(»A (XJ :( / )(x+z)+(x‘,).a’((x+2) ( ,)
(B)|-1 only -
C, ‘<¥+2}[X12+2[X~QJ

(C) Oonly
(D) -2 and 0 only = (X*lj[x‘tZt’lx-lJ

(E) -2 and 1 only :Q(-r z)(j"x) = 3% 6x A V
’ ' _ i

C6)s ¢xtd | veey ——

O :’6()( '('I) ' o — 1 Ans .

VOO0l luL wuidae
R
i/
W

b
20. If j(4bx-2x2)¢x= 36, then b =

w-s 5%4 _ j\QXZ |

SN - (B) 3 . ‘

= @@: 4 b
i~ N 2
p— (B) 15 - - ‘%] - "ZA 3

J0000LOCDO0

2

g ;
= £)2 23

= $4=507= 3(
g 3 [
: ( ) Copyright 2008 Venture Publishing




128 EXAM VI Section I Part A ~ Multiple-Choice

- AR N Ly
E R SRR QPRI %o

21. If %=—10y andif y=>50 when x=0, then y= | : _ '
(A) 50¢* JJ:"OULL”QX A(;//:“/OX‘*Z\SO Q
(B) 50e _ 10X ﬂ\ £0 Qr‘
( (©)( 50e7% / /CL/ =e g P
(D) 50-10x o
(E) 50-5x2

Lfso|= =1o(o)t < ezfoso

| — | €60 Fp)<o :
22. If f(x)=x’ —5x° +3x, then the graph of f is decreasing and concave down on the interval

wh)  ®h) [OE) o) ®es

OO ®Q§:‘ €O Q

/ 2 N 4 . '
L) =3x=10x+3 t )= £x~10 -
O=(3u-1Dx-3D | | O=d(3x-5) :
i \' /' D= 57:; )
X= Ié X= 3 —F;-s{a-t- | A{-_i_% Ans ;
O oL ¥ .
Y3 3 3 i
23. The figure shows the graph of f’, the derivative of 2 function f. The domain of fis the 7
closed interval [-3,4]. Which of the following is true? 4
.. . . Graph of f” '
I. fis increasing on the interval 2,4). 3 . 5 /
L _ 2 i 205, $1PE- G
II. fhas arelative minimum at x = —2. P 77
III. The f-graph has an inflection point at x = 1. 1 7 b
" (A) Tonl ‘ 32N ) 2 i3 4 ne / LEJ
; . S/ope =
(B) Il only — — L .
-~3 ; 3 ' ) |
(C) I only 1 -
(D) Tand Monly h
(E) LIL I é)
[[i ' !’_,)
i Ans .
it v
| C w
Copyright 2008 Venture Publishing ;/ Y:‘”




- | - No Calculators EXAM VI Section I Part A L 129
< . . J
—2 24. How many critical values does the function f(x) = arctan(2x — x°) have? ‘iﬂ am‘ﬁm us __L
) @wo  fUx) = 2-2x 2(1-) | (e
e B)|1 [+,Q L\ 2 ;3
3 : X = X |+ 4x = +x
= C(C) ‘2 (4x-x)
e (D) 3
o (E) 4 _
- X=]
) Ans
= B

=) 25. Which of the following is continuous at x =17
jaw ' : v/
= ‘/1. f@)=j-1 [of =0
e o v
- VL fm=e" e = | |
X L fx)=lnE"!-1) —f(,):ﬂ(@_i/):ﬂ/.;) X
(A) Ionly
‘ II only
(C).)I and II only
(D) II and III only
(B) LIL III

. - - - a o o o o 2 & ) i o ) %
NN T 3 P i R ; ) I P SN A
% S 1 ! 3 a 7 ;
fic ¢ ¥ 8

Ans

Cl

26. The number of motels per mile along a 5 mile stretch of highway approaching a city is

modeled by the function m(x)=11- e0:2* , where x is the distance from the city in"miles.
The approximate number of motels along that stretch of highway is

(A) 16 g o — =
(B) 26 J\m(x)o& =55 -be “(0'*5&9

(©) 36 ¢ =$5-5¢ 45
(D) 46 . 75 Ny T
o J”'@é% = [lx -5 o o @
v 0 N |
Ans

(D)

Copyright 2008 Venture Publishing




130 ' EXAM VI Section I Part A Multiple-Choice

27. The diagonal z of the rectangle at the right is increasing

at the rate of 2 cm/sec and % =3 % At what rate is

the length x increasing when x=3cm and y=4cm?

(A) 1cm/sec 002: o
®) Jomsec K ofcm/; Y= 3 ,
cm/sec | 0# . ‘—ié‘:

(e lg‘ ™ Ra3 %f; 92

D) 3 cm/sec

— cm/sec . W) ;

B) 5 om Z@)Qf)’ro@)(ﬁ(fé)): 2(5)(2)

){24172:7'-22 (:Qiz *”?L/L/j%(): 70

Z C

—— T

j)‘(j’i) +‘?] (;%) “372 j%%) 36% 20 F&T/ .
T2 3;‘

28. If f(x)=sin(2x)+In(x+1), then f'(0)=

A) -1 (B) 0 ©) 1 ©) 2 EE){?:
-F//x)’: Cos(2x)-2 + -

X4

‘PZD_): cos(0) -2+ L

O+ )

..: (Q+l@

Copyright 2008 Venture Publishing
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- EXAM VI -,
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 exammmg
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)  The exact 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 f 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 f may be indicated using the inverse function notation f 1 or with

. =1 .
the prefix “arc” (e.g., sin ‘x = arcsinx),

1. The graph of a function f is shown to the right. :
Which of the following statements about f is false? y

‘/(A) f has arelative minimum at x = a.

v B) lim f@= lim_f(x) / \',\_/

x-a”

v () lim f()# (@ | V4 : *

\/(D) f(@)>0
X@ fla)<0 ¥ rA;/»e Hoesn 4 ex»)"’/l/ <) F X = sa

)

2.  The function fdefined by f(x)= €>* +6x? +1 has a horizontal tangent at x =
~(A) -0.144 (B) -0.150 (C)-0.156 (D) -0.162 (E)-0.168

£6)= em3 4ty
O = 34125

Ans

Copyright 2008 Venture Publishing
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132 . EXAM VI Section I Part B Multiple-Choice

e ——
3. Boyle's Law states that if the temperature of a gas remains constant, then the pressure P and =

\Jﬁ- the volume V of the gas satisfy the equation PV =c where c is a constant. If the volume is
¥ bt o/ Iud’ ’ decreasing at the rate of 10 in3 per second, how fast is the pressure increasing when the _
" fe ] & tes pressure is 100 Ib/in2 and the volume is 20 in3? |

{
Ib/in? Ib/in2 lb/m 1b/in? Ib/in2
A) 5—— sec (B) 10 sec ©) 50 (D) 200 Soc (E) 500 Sec

4P = | = |
(J'c )V+ T(”“J o %(QD>+(/003(-)0):D

6!;‘/- ‘a3 d'"D P .2
ae=Tongs ek jt = = gop% Ans

CCOCCCOOO 000

20
2, 1/./ - 2
Proolbfiz V=203 |\ C
4.  The graph of the second derivative of a function g is shown in the figure. Use the graph to ';
determine which of the following are true. @
@7
Y I.  The g-graph has points of inflection at x = 1 and x = 3. Graph of g” G
7
II. The g-graph is concave down on the interval (3, 4). :R o il =
III. If g’(0) =0, g is increasing at x = 2. ) u U n . '/w G
(A) Ionly £76¢) L“ + =" — > = )=v g,
-1
(B) I only 2 4 » LR 3
(C) T and II only o ' | ; o C
(D) L and II only POI! X=3 Gr
(E) L, 11, 1T @
Ans ?’
C e/
. : @
5. A panicle moves along a straight line with its position at any time ¢ > 0 given by w
-s(t) = j(x —2x2 + x) dx, where s is measured in meters and ¢ in seco w
0 12 w
=5 maximum velocity attained by the partic:}z on the interval 0 <t <3 is -

v (A) 0.333 m/sec 4, .,
a Cé):o (B) 0.148 m/sec V[é) S| X - 2 Ay

. e

OR (C) 1m/sec i _30 N / | -
T ¢ (D) 3 misec V&)“— -2+ | ;
G v sec _— -
v( ) ,Pu:m'h"’ L ®2mw £=0.333 | N :
,yugtm og'ﬂw %EVT,-}‘:@;“ C/,Jlo{is | E Z

W/M'ﬁ ' V(J) = O ' )
+ £ JZ v(0353)= 0.1% | &2
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6. If % =+/2x +1, then the average rate of change y with respect to x on the closed
interval [0, 4] is

wB -~ ®3 © 2 o2 ® 3
b »
%‘*47 e MJ Zx+1 Ax
“
Poph

=@:dexxgwwwtdﬁ£:g

7. If f/ 1s a continuous function on the closed interval [0, 2] and fO®)= f(2),

e [0 - jpgx I = P(2)- n%)

L (Ai 0|

¥
®) 1 = Gince YR = FCo),
©) 2
©) 3 Hen £(2) -~ 4‘\(0)
E) 4 -

e

——— T

OV

) . . Copyright 2008 Venture Publishing
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2,2 , 2 kR Ty g
8. If k#0,then lim s ';x = f"‘fg k-—-_.. - O L/ﬁ/’”l”(’ R o
: x—k x° — SK 2 T — ™Sy
et o T | )
| (B2 D dx -0 2K 25 @
; (D) 4k X~ Lok Ik G|
s (E) nonexistent @m}
G
L &
il
| &
=
W dw B &
A€ —
9. Suppose that, during thez{ust year after its hatching, the weight of a.duck increases at a rate C.
, @al to its weight. The duckling weighed 2 pounds when it was hatched and 3.5 s’
pounds at age 4 months. How many pounds wiil the bird weigh at age 6 months?
w
(A) 4.2 Ibs ) € At
W 7]
B)14.6 Ibs ‘ ( f'me') 6’0 )
' g »
© 48ts |y o (o0, 2) )
(D) 56 Its W ' ( 4, 3.5) | B ¢
(E) 6.5 Ibs ) W= p? e ‘¢
(€

L., tée —) .
wewet | bl Kete e 2. )

@7@\@@%‘%‘@%‘@@@@3

\ .o ke wk |
67'(’:: K.W Q‘Cek(9 ‘,ﬁ/,?gc ﬂ\,tgu’k W/’\:»L"égféj '
J W= k Wc/('é/ 2:=C ///-7;;, ;1"/( ,;f’ %

[ o > ' L]
3 = IS | v
ﬂgw ; W= 47,26/ 7( Ans %‘?i
i ! @;7

Copyright 2008 Venture Publishing
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10. LetR be the region in the first quadrant eggl)seﬂ'g the x-axis and the graph of y = Inx
from x = 1 to x = 4. If the Trapezoid Rulé'with 3 subdivisions is used to approximate the

area of R, the approximation is

(A) 4.970 (B) 2.510 (C) 2.497 @2.485 (B) 2473 )=t
4

3 fﬂ‘x o é[ﬁff)*ﬂ(a)mﬁzﬁ%q)] |
)

- éP“ + 242 +2/~?*Wgc:2, 495

ﬁ

11. A solid has as its base the region enclosed by the graph of y =cosx and the x-axis between

x= —g andx = g . If every cross section perpendicular to the x-axis is a square, the

volume of the solid is
®» =z f [ 2 2
4 Aren édse:} =
‘ S
(B) _’ﬁ Sgwu [M J
7 _
©1= - ﬂ/ 2 2
Gzz V5J\[ca$x_u>f = E/
T ol
D) 2 5456 = *Lpf “!"’4‘}””\ : ._17/
® 2 [ - ) it
Use T CpsX ~ O =Cosx
Ve [ f
Ans

) . .+ venure Publishing
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136 EXAM VI Section 1 Part B Multiple-Choice

12. If the function fis differentiable at the point (a, f (a)), then which of the following are true?

- TN  CLl)bd iG]
/1 fsa)_},% .

o ey f@= fa=h)
II. f@= ,llg)r(l)—————h {
v L @)= f(a+h) fla=h)
2h
(A) Ionly

(B) Iand II only

(C©) Iand III only
(D) Il and III only

@ LI I

13. The level of air pollution at a distance x miles from a tire factory is given by
L(x)=e®¥ +—13.
x

The average level of pollution between 15 and 25 miles from the factory is

(A) 0.144
(B) 0.250
(C) 0.156
(D) 0.162
" (E) 0.168
Aj vnﬁ«u f/eavem . Z fZ-(X)JX
e |
| -oux L )
ds-15 | € +‘>’<‘zd& = \o , )‘37/] )O/L}B?;
15

Copyright 2008 Venture Publishing
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14.  Suppose the continuous function f is defined on the closed interval [0, 3] such that its

derivative f” is defined by f'(x)=e sm(x )~ 1. Which of the following are true about the
graph of f?

I. f has exactly one relative maximum point.
V/IL. ¥ Hhas two relative minimum points.

X 11 B f has two inflection points. (3 POTs) "('\ ( X)
R I@J y
d) II only , ’
(C) M only £69
| )]t and T only V7 _5_, \ﬁ
() L 1L, I %——-—#————1-—*—(
0; . 523
@"Z y Unu N
>(_ { P - -+ -
o .38 12 > Ans
. Dl

15. 1If the average value of y = x2 over the interval [1, b] is g, then the value of b could be

@) 3 ®)3 © 3 (D) 4 ® =

b b~
(3 f .QQ
= - X ,
3T T sy
a1 st | o=tk
37 b 3

: | J&::()g
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16. If the function f is deﬁned on the closed mterval [0, 3] by f(x)— e |
=X e |
followmg is true? u ) € |
V4 f | Qx €|
II.  f has arelative maximum at x = 1. ‘/ 2 €
s 1 I Lo
0. =5 | J\ j ny / / E
(A) Tonly | A e +,J ,ﬂ/!oj ,ﬂ./F
(B) I only c

(C) Iand I only _ |
(D) 1I and III only . y "‘p / / O/

(B LILII

YOO OO

17. The area of the region bounded by the graphs of y=arctanx and y=4 - x? is
approximately

(A) 10.80
(B) 10.97
©) 11.14
(D) 11.31
(E) 1148
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