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1. If y = xsinx, then dd = 

x 

(A) sinx + cosx 
I 

(B) sinx + xcosx V =- COS X 
(C) sinx-xcosx 

B 
(D) x(sinx+cosx) xCOS:X i Sinx 
(E) x(sinx-cosx) 

2. 	 Let f be the function gi ven by f( x) = 300x - x3
. On which of the following intervals is the 

function f increasing? 

(A) (-00, -10] and [10,00) Increasing ~ Slope IS Pos'ltlve 
(B) [-10, 1O] 

(C) [0,10] only 
f (X),. 300 X - X 3 

(D) [0,10~] only 

(E) [0,00) 	 S'(X) ~ 300 - 3)(2 
B

3 + -t i 

300 -3)(2 :- 0 100 -.x? , 
I 	 I 

X2-/00 	 8 -10 0 110 f) 

X -:: of 10 
[ 10, IOJ 
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3. fsecx tan xdx = Sec'x tC 	 froperty must be 
(A) sec x + C 

memorized ~ (B ) tan x + C 

2 
(C) sec x + C 

2 	

A2 
(D) 	 tan x + C 


2 


2 2 
(E) 	 sec x tan x + C 


2
 

4. If f(x) = 7x - 3 + In x, then 1'(1) = 
(A) 4 (B) 5 (C) 6 (D) 7 (E) 8 

f (X ) =1)( - 3 t .h (x) 


r (x) :; 1 1 .1. 

X 

f(l) = lt~ 
I 

=8 
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y 

6 

5 

4 

3 

2 

-::-t---t--+--+--t---I--+--X 
o 2 3 4 5 

Graph off 

5. 	 The graph of the function j is shown above. Which of the following statements is false? 

(A) 	 lim j(x) exists. \Im ': 1 III'h :: 'J 

x-?2 ~'r X~ 2T I. 


(B) 	 limj(x) exists. ill')) 
x--?3 )1--\3- 11m ~ 5 


)(~ 3"'

(C) 	 lim j{x) exists. 11m 


x-?4 X4 4 !~tnL\t ~ '4 ~ 11m = DN E 
(D) 	 lim j(x) exists. X--)4

x--?5 

(E) 	The function j is continuous at x = 3. 

6. 	 A particle moves along the x-ax is. The velocity of the particle at time t is 6t - t2 
. What is the total distance 

traveled by the particle from time t = 0 to t = 3 ? 

(A) 	3 (B) 6 (C) 9 (D) 18 (E) 27 

t=O-4S=Ov(t) = bt --t2 D
t: 	3~ S:: i85 	(t):: 3t2 - ~ (~ i C 

(::0 
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(hOlI ule 
7. If y = (x 3 

- cos x)5, then y' = 

(A) 5(x3 
- cos xt 

(B) S(3x2 + sin xt 

(C) 5(3x2 +sinx) 
E 

CD) S(3x2 + sin xt .(6x + cos x) 

(E) S(x3 -cos xf . (3x2 +sinx) 

I (hours) 4 7 12 15 

R(l) 
(literslhour) 

6.5 6.2 5.9 5.6 

8. A tank contains 50 liters of oil at time l = 4 hours . Oil is being pumped into the tank at a rate R(l), where R(l) 
is measured in liters per hour, and l is measured in hours. Selected values of R(l) are given in the table above. 

Using a right Riemann sum with three subintervals and data from the table, what is the approximation of the 
number of liters of oil that are in the tank at time l = 15 hours? 

(A) 	64.9 (B) 68.2 (C) 114.9 (D) 116.6 (E) 118.2 

'} I (, . 2 

50 . 0 <-.1C)ltlQ I 	 3

OI 
-:: 3 (6 .2) = lB . b 	 am un1 

x 

IS .b C18 . {, 
4o ~ 5 (5.q): 2Q .lJ 	 29 ·5 5 . q

2 	 1" . 8 5 
II ~. 9D3=3 (5 . ~)~1&; . 8 	 29,5, 

5.b 
3 

'~.8 
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(2x + I) (x - 2) f 2 
f(x) = x-2 orX7: 

k for x = 21 
9. Let f be the function defined above. For what value of k is f continuous at x = 2 ? 

(A) 0 (B) 1 (C) 2 (D) 3 (E) 5 E 
(1)( t I) 0v1) 1x + t ~ k 

-::. k 
2(2) + I <:. I< ~ 

5=K 


10. What is the area of the region in the first quadrant bounded by the graph of y = eX 
/ 

2 and the line x = 2 ? 

(D) e - 1(A) 2e - 2 (B) 2e (C) ~ - I (E) e - 1 
2 2 

v='/Z X ~ llel<l
I 

x~o~u-:::O
dv :: 1(2 dx 'X:: 1~ U ~ I A- 2fe' - ~ ]

ldu: dx 
le - 2 

Unauthorized copying or reuse of 
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11. Let j be the function defined by j(x) = ~ for all x. Which of the following statements is true? 

(A) j is continuous but not differentiable at x ::::: 2. x Y 
(B) f is differentiable at x ::::: 2. 

·'1 -Z 
(C) f is not continuous at x = 2. 

o f1(D) lim j(x) :t:. 0 
x....., 2 2 0 

(E) x = 2 is a vertical asymptote of the graph of f. 
~ Z 

A 

(4 JX 
12. Using the substitution u =.JX, JI Jx dx is equal to which of the following? 

J
I6 

(A) 2 1 e" du (C) 2re" du (D) '21 J2
1 e" du (E) re" du 

lt~-rx X=/-4 U~ I 
dlJ~ _I dx 


X~1-\.u=2
z-fx 1 

1Jt U d\.J1du:= ~ dx 
ix 

Unauthorized copying or reuse of 
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13. The function j is defined by j(x) = { 
2 

x -I 
for x < 3 

for x :2: 3. 
What is the value of 

fS 
I 

j(x) dx ? 

(A) 2 (B) 6 (C) 8 CD) 10 (E) 12 o 
:3 

J.ld)( 

3":: 2x II 
________

t 

i 
__

5f. X-I d~ 

I 1 ] 5[2 ~ -x. 3 
___________

= 

____

[b 

___

-2J1 [( <] -5) 

(
75 _ ~) _ 
2 Z ____________

- (~ -3)] 

(2 _b) 
'2:Z ________ 

-= 

~

15 

yof z -f 
~ "!§ - d 
2__ 1 2 

-=10 
14. If f(x) = Jx 2 

- 4 and g( x) = 3x - 2, then the derivative of f(g( x)) at x = 3 is 

(A) 2. (B) l! (C) ~ (D) ~ (E) ~ 
.J5 .J5 .J5 m m 

(3x-2)(3~-2) 

~ Q)(7.-12x ~~ A
9x -~ 

YX 2~ - 12>< 

1.7- ~ 11 
:: 

3{5~81- 3~ 

1 

Unauthorized copying or reuse of 
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2 

o 1 234 5 6 7 8 9 
-1 

-2 


-3 


-4 


Graph of f 


15. The graph of a differentiable function f is shown above. If h(x) = f; f(t) ell, which of the following is true? 

(A) h(6) < h'(6) < h"(6) 	 b 
h(fo)~ t f(t)dt~ ne9Qi,ve(B) h(6) < h"(6) < h'(6) 

(C) h'(6) < h(6) < h"(6 ) 

(D) h"(6) < h(6) < h'(6) 

(E) h"(6) < h'(6) < h(6) 

h" (b )-4 	h.(X) = f (X ) 

h"();): f(xJ 
POSIII ve

h b) ~ f I (~)II ( 

/:-. 

(SI0Pt CIt 	 A 

Unauthorized copying Or reuse of 
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16. A particle moves along the x-axis with its position at time t given by x(t) = (t - a) (t - b), where a and bare 

constants and a 7:. h. For which of the following values of I is the particle at rest? 

(A) I = ab J 
(B) t=a+b \leloclt~ ~O 

2 

(C) t = a + b >dt ) ~ (t -q) ( t -b) 
(D)t=2(a+h) IJ= t -Q UI :: 

,(E) t = a and I = h 
V" t -b V = \ 

B 
(t -q) -t (t -b) -:. 0 

Zt -q -b=O 

2t = a t b 
t:: Qtb 

1 

UnauthorIzed copying or reuse of 
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y 

-+-----::-..c:......--_x o 

Graph of f 

17. The figure above shows the graph of f. If f( x) == J; g(t) dt, which of the following could be the graph 

ofy==g(x)? 

(A) y 

-o+-----..x 

(B) y ~ fl (X) =:3 ()c. ) 

T-+-----x01--____ denVQtlVe 
of f

(C) Y A 

---I"''------X f has qo consta hi 
POSit ilve sloPe 

(D) y 

-::+==::::=-"~--xo 

(E) Y 

Unauthorized copying or reuse of 
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de-fItl,T(Qn of , In(4 + h) - In(4) ,
18, I tm h ISh-;O Q denvaifve 

(A) ° (B) 1- (C) 1 (D) e (E) nonexistent
4 B 

- I 
4 

19, The function f is defined by f (x) = ~2' What points (x, y) on the graph of f have the property that the
X+ 


line tangent to fat (x, y) has slope ~? 


(A) (0,0) on ly 

(B) (±,t) only 

(C) (0,0) and (-4,2) 

(D) (0,0) and (4,t) 
(E) There are no such points, 

U I = Iu= X 
y I ;; IV :: Xt 1 

2 Cro~ mul1lpl~ 

(XtZ) 
'2 

= 4 
xt2 ~!1 

X:: 0 
x~ -4 

Unauthorized copying or reuse of 
any part of this page is Illegal. 
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20. 	Let f(x) = (2x + 1)3 and let g be the inverse function of f. Given that f(O) = 1, what is the value of g'(!) ? 

1
(A) -22 (B) 5~ (C) 27 (D) i (E) 6 1(oJ: I ~ (0,1) ~ (I/O) ~ 5(1)=0

7 

(1): I = I 	 f (x ) = (L X i I) 391 


f' (3 (I)) fl(o) b f()(J'" 3 (1x il ) 

'l 
*2 

fl(o): 

:; "
3(1)*1 

21 . The line y = 5 is a horizontal asymptote to the graph of which of the following functions? 

sin(5x) I 5x 20x2 
- x

(A) y = -'---' (B) y =5x 	 (D) y =-(C) y = x - 5 	 (E) y = 1+ 4x2x 	 I-x 

r 
",, : 10>.! 

1-~z =- 5 

Unauthorized copying or reuse of 
any parlor Ihis page Is illegal. GO ON TO THE NEXT PAGE. 

-15



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


22. Let f be the function defined by f (x) = In x. What is the absolute maximum value of f? 
x 

(A) 1 u=ln{x) 
(B) l 

e V= X 
(C) 0 \ 
(D) -e 

X~ -Jtn (X))
(E) f does not have an abso lute maximum value. 

1- Ih ()t.) =0 
Ih (X J =I 

x=e 

o e 
+ 

max tV 
x=e 

y~_lhec::1 
e. e 

23. If P(t) is the size of a population at time t, which of the following differential equations describes linear growth 

in the size of the population? 

(A) dP 
dt 

= 200 -ihe on l~ functlof\ 1nat Co n 
(B) ~ =200t be ihiegraied 10 Q linear 
(C) dP 

dt 
= 10012 funct\On IS G c\)Y\stont. 

(D) dP 
dt 

= 200P 

(E) dP 
dt 

= 100P2 

Unauthorized copying or reuse of 
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24. Let 	g be the function gi ven by g( x) = x2e'<.x , where k is a constant. For what value of k does g have a critical 

. 2 ?
powt at x = '3 . 

3 1(A) -3 (B) -- (C) -- (D) 0 (E) There is no such k. 
2 3 

Qr f (X )= DNG: 

u'= 2x 
V'= ke tx 

I\x 	 ~ Z/3
Xe =0 	 '2-t 1/3e -= 0 

Z(3 e k Z13 = -2 

2/3 K e =-0 

2{3 k = ~O) I 

Unauthorized copying or reuse of 
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25. Which of the following js the solution to the differential equation ~~ = 2 sin x with the initial 

condition y(lZ') = 1 ') 

(A) y =2cos x + 3 

(B) y = 2 cos x - 1 

(C) y = -2cosx + 3 

(D) y = -2cos x + I y :. -7coS X i C (-1,0) 
(E) Y = -2cos x - I 

I ~ -7 c~ (11) t C 
-\ 

J":. LtC 

(=-\ 

'{ ~ -Lcos'x - \ 

Unauthorized copying or reuse of 
any part of this page is illegal. GO ON TO THE NEXT PAGE. 
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26. Let g be a function with first derivative given by g'(x) == f: e-,2 dt. Which of the following must be true on the 

interval 0 < x < 2 ? 

(A) g is increasing, and the graph of g is concave up. 

(B) g is increasing, and the graph of g is concave down. 

(C) g is decreasing, and the graph of g is concave up. 

(D) g is decreasing , and the graph of g is concave down . 

(E) g is decreasing, and the graph of g has a point of inflection on 0 < x < 2. 

)( IS -t ~ IncreaSiV'l9

5
t 2!i (x):: 0 e - di 

I 
o 2 

+ ~ conCQve upgll(X) ~ d J,\ 

- t2 
d~ e 

o 2o 

Unauthorized copying or reuse 01 
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2 

27. If (x + 2y)· ~ = 2x - y, what is the value of d ~ at the point (3,0)? 
dx 

(B) 0 (C) 2 (D) .!Q (E) Undefined 
3 

u::; 2x-y 
V ~ Xt 2y 

dy 1x -'1 

dx. Xt 2'1 (31 0)=2 

- :' 
(X t 2'1) ( '2 -~) - (b -Y)( I q d%.l I 

lX+Zy)l 
(3,0 ) 

o 
(~ - (~- 0) ( I T 2(2)) 

( 3 to) Z 

=-30 -10 
': 

CJ 3 

Unauthorized copying or reuse of 
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28. For t 2: 0, the position of a particle moving along the x-axis is given by x(t) = sin t - cos t. What is the 
acceleration of the particle at the point where the velocity is first equal to °? 

(A) -Ii (B) -1 (C) ° (D) 1 (£) Ii 

vlt) :: Cost +Sint COsi -tSlnt ::: 0 cos t ::: - 51n t 

-I - I 
{1 ~ fLa li ):: -Sin i. t cos t 

- I 

_ i 

- -IT 

END OF PART A OF SECTION I 

IF YOU FINISH BEFORE TIIIIIE IS CALLED, YOU MAY 

CHECK YOUR WORK ON PART A ONLY. 


DO NOT GO ON TO PART B UNTIL YOU ARE TOLD TO DO SO. 


Unauthorized copying or reuse of 
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CALCULUS AB 

SECTION I, Part B 


Time-50 minutes 


Number of 

A GRAPHING CALCULATOR IS FOR SOME QUESTIONS ON 

THIS PART OF THE EXAM. 


Directions: Solve each of the following problems, the available space for scratch work. After the 
form of the decide which is the best of the choices given and fill in the circle on the answer 
sheet. No credit will be for anything written in the exam book. Do not 

BE SURE YOU ARE USING PAGE 3 OF THE ANSWER SHEET TO RECORD YOUR ANSWERS TO 
QUESTIONS NUMBERED 76-92. 

YOU MAY NOT RETURN TO PAGE 2 OF THE ANSWER SHEET. 

In this exam: 

(l) 	 The exact numerical value of the correct answer does not always appear among the choices When this 
select from among the choices the number that best 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 
is a real number. 

The inverse of a trigonometric function f may be indicated the inverse function notation I-lor with the 

prefix "arc" x arcsin x). 

GO ON TO THE NEXT PAGE. 
-24
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~--~--+-~---r~x 

abc d e 

Graph of f 

76. The graph of the function f is shown in the figure above. For which of the following values of x is f'(x) 
positive and increasing? 

(A) a (B) b (C) c (D) d (E) e 

f' (X) POSlilve 


J'()() -

Increaslhg -4 f '(x) PO~ITI Ve 

Unauthorized copying or reuse of 
any part of th is page Is Illegal. GO ON TO THE NEXT PAGE. 
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77. Let j be a function that is continuous on the closed interval [2, 4] with j(2) = 10 and j(4 ) = 20. Which of the 
following is guaranteed by the Intermediate Value Theorem? 

(A) j(x ) = 13 has at least one solution in the open interval (2, 4) . 
20 

(C) j attains a maximum on the open interval (2, 4). 

(D) f'(x) = 5 has at least one solution in the open interval (2, 4). 10 /
(E) 1'(x) > 0 for all x in the open interval (2, 4). 

if -the fUncl/oh IS contltlu aus 

ihere has to be Q i-value- betNeen 

(II). 'L 0] . 

78. The graph of y = elan x - 2 crosses the x-axis at one point in the interval [0, 1]. What is the slope of the graph 

at this point? 

(A) 0.606 (B) 2 (C) 2.242 (D) 2.961 (E) 3.747 

m= 1.9~1 

Unauthorized copying or reuse of 
any part of this page is Illegal. GO ON TO THE NEXT PAGE. 
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79. A particle moves along the x-axis. The velocity of the particle at time t is given by v(t), and the acceleration of 

the particle at time t is gi ven by a(t). Which of the following gives the average velocity of the particle from 

time t ::: 0 to time t ::: 8 ? 

(A) 	 a(8) - a(O) 

8 b 


1 r8 
(B) "8 J v(t) dt 	 b-Clo I~ 

I r8 
(C) sJolv(t)1 dt 	 IhlS ect..u crfi On wllJ be +he 

1 r8 	 fUnctl6n(D) "2 Jo v( t) dt 	 ~Du Qre irYID9 +0 
(E) v(O) + v(8) 	 &,nd ihe 

2 	 q~erQge f. 

Unauthorized copying or reuse 01 
any part 01 this page is illegal. GO ON TO THE NEXT PAGE. 
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y 

-+--+--+--+-~--4-~~+--+-'X 

Graph of /' 

80. 	The graph of /', the derivative of the function j, is shown above. Which of the following statements must be 

true? 

1. f 	has a relative minimum at x = -3. 1 R \J E 

II. The graph of j has a point of inflection at x = -2. fALSe


nI. The graph of j is concave down for 0 < x < 4. 1 ~IJ E 


(A) Ionly (B) II only (C) III only (D) I and II only (E) I and III only 

I I 
42 

f " -t
I 

() 

Unauthorized copying or reuse ot 
any part ot this page Is illegal. GO ON TO THE NEXT PAGE. 
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OI6181. Water is pumped into a tank at a~of r(t) = 30(1 - e- ) gallons per minute, where t is the number of 

minutes since the pump was turned on. If the tank contained 800 gallons of water when the pump was turned 

.Q!1. how much water, to the nearest gallon, is in the tank after 20 minutes? 

(A) 380 gallons 20 
(B) 420 gallons I r(t)ctt T 800 - 1120 gallons(C) 829 gallons 0 

(D) 1220 gallons 

(E) ] 376 gallons 

382. If l'{x) = ,f;4";} + x - 3x, then f has a loca l maximum al x = 

(A) -2.3]4 (B) -1.332 (C) 0.350 (D) 0.829 (E) 1.234 

where 
X -:: .350 

( be\o~ ~ above) 

Unauthorized copying or reuse of 
any part of this page Is Illegal. GO ON TO THE NEXT PAGE. 
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vet) 

50 i' 40 ~ "'
30 

......... ~ 
"l 

20 ~ 

'" ~ 10 
~ ~ 

0 1 2 3 4 5 678 
Time (seconds) 

83. The graph above gives the velocity, v, in ftlsec, of a car for 0 ~ t ~ 8, where t is the time in seconds. Of the 
following, which is the best estimate of the distance traveled by the car from I =0 until the car comes to a 
complete stop? 

(A) 21 ft (B) 26 ft (C) 180 ft (D) 210 ft (E) 260 ft 

~ (8)(50) 

~ (50) ~100ft. 


(X4-2 x2 +1 )
84. For -1.5 < x < 1.5, let f be a function with first derivative given by f'(x) ::: e - 2. Which of the 

following are all intervals on which the graph of f is concave down? 

(A) (-OAI8, 0.418) only 

(B) (-1,1) 

(C) (-1.354, -0.409) and (0.409, 1.354) 

(D) (-1.5, -1) and (0, J) 

(E) (-1.5, -1.354), (-0.409,0), and (1.354,1.5) beioUJ )(- aXIs 

Unauthorized copying or reuse of 
any part or this page Is illegal. GO ON TO THE NEXT PAGE. 
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y 

Graph of f' 

85. The graph of /', the derivative of f, is shown in the figure above. The funcrion f has a local maximum at x = 

(A) -3 (B) -1 (C) (D) 3 (E) 4 

f' (X) ::: 0 ~ ~ X ~ -:3, I 

max ~ (above to below) )(-=-I 

mill ~ (below to above) X; -3 

Unaulhorlzed copying or reuse of 

any part 01 this page Is Illegal. GO ON TO THE NEXT PAGE. 
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86. If f' (x) > 0 for all real numbers x and s: f (t) dt = 0, which of the following could be a table of values for the 

function f? 

slope IS positive
(A) 

Q reo fro m 4 -l I ~ 1: ero 
x f(x) 

4 -4 
5 -3 
7 0 

(B) x f(x) 

4 -4 
5 -2 
7 5 

(C) x f(x) 
4 -4 
5 6 
7 3 

I""
/ 

(D) x f(x) 

4 0 
5 0 
7 0 

(E) x . f(x) 
4 0 
5 4 
7 6 

Unauthorized copying or reuse of 
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y 

~---+--~--;---~~~-+--.x 

Graph of1" 

87. The graph of IN, the second derivative of I, is shown above for -2:::; x :::; 4. What are all intervals on which 

the graph of the function I is concave down? 

(A) -1 < x < 1 ~\OW X- Q'Xf.s. 
(B) 0 < x < 2 

(C) 1 < x < 3 only 

(D) -2 < x < -I only 

(E) -2 < x < -I and 1 < x < 3 

Unauthorized copying or reuse of 
any part of this page is illegal. . GO ON TO THE NEXT PAGE. 
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/5 b 
= 5'1..1 5 

bXi 65 = 15s 

~X :: q~ 

~ d,x/dt ~ 9
d~
Idt 

88. A person whose height is 6 feet is walking away from the base of a streetlight along a straight path at a rate 
of 4 feet per second . If the height of the streetlight is 15 feet. what is the rate at which the person's shadow is 
lengthening? 

(A) ].5 ftlsec (B) 2.667 ft/sec (C) 3.75 ftlsec (D) 6 ftlsec (E) 10 ftlsec 

IS 


89. A particle moves along a line so that its acceleration for t ~ 0 is given by a(t) = J-!---!-I. If the particle's 
3t + 1 


velocity at t = 0 is 5, what is the velocity of the particle at t = 3 ? 


(A) 0.7l3 (B) 1.134 (C) 6.134 (D) 6.7]0 (E) 11.710 

'3 
v(3) - V (0) = 1Q (tJdt

T 0 

=5 


3 


V(3) Q{tJdt t '5
0 L 
!: 11 .1\0 

Unauthorized copying or reuse of 
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1
12 

90. Let 1 be a function such that 6 1(2x) dx = 10. Which of the following must be true? 

(A) J 24 1(t) dt = 5 
12 

U=7x x::fo~u~12 
24 

(B) 1(t) dt = 20J12 au ~ 7dx X=17~1.I=1Y 

1
12 

(C) 6 1(1) dt = 5 

1
12 

(D) 6 I(t) dt = 20 24 
6 if fluJdlFIO

CE) L1(t) dt = 5 
12 

VI 

r f(u )dlr: 10
jj2 

91. Let 1 be a polynomial function with values of f'(x) at selected values of x given in the table above. Which of 
the following must be true for - 2 < x < 6 ? 

(A) The graph of 1 is concave up. 

(B) The graph of 1 has at least two points of inflection. 


CC) 1 is increasing. 


CD) 1 has no critical points. 


(E) 1 has at least two relative extrema. 

Unauthorized copying or reuse of 
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92. Let R be the region in the first quadrant bounded below by the graph of y = x 2 and above by the graph of 

y = .JX. R is the base of a solid whose cross sections perpendicular to the x-axis are squares. What is the 

volume of the solid? 

(A) 0.129 (B) 0.300 (C) 0.333 (D) 0.700 (E) 1.271 

I 

J. (-G -!(Z)l dx ~. \19 u3 
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CALCULUSAB 
II, Part A 

Time-30 minutes 

Number of problems-2 

A calculator is required for these problems. 

GO ON TO THE NEXT PAGE. 
-3



1 1 1 1 1 1 1 1 1 1 

t (minutes) 0 4 9 15 20 

W(t) (degrees Fahrenheit) 55 .0 57 .1 61.8 67.9 71.0 

1. 	 The temperature of water in a tub at time t is modeled by a strictly increasing, twice-differentiable function W, 
where W(t) is measured in degrees Fahrenheit and t is measured in minutes. At time t = 0, the temperature of 

the water is 55°F. The water is heated for 30 minutes, beginning at time t = O. Values of W(t) at selected 

times t for the first 20 minutes are given in the table above. 

(a) 	 Use the data in the table to estimate W'(l2). Show the computations that lead to your answer. Using correct 

units, interpret the meaning of your answer in the context of this problem. 

'-V 1(1'2) jC ~l 	q - (,1.8 
':: -

b.t of f 
min/5 - q ~ 

At Q PProx . 1"1 IYlIoutes, 
1he iempe(Qiure of the \'Vater IS; Ihcreasln9 at Qrote of I . Oll of pe r mmuie . 

r20 	 r20 
(b) 	Use the data in the table to evaluate Jo W'(t) dt. Using correct units, interpret the meaning of J W'(t) dt o 


in the context of this problem. 


IZO 

W'(t)dt ~ W(20) - Vv (0) = II -55:: I~ of 

The wnter has ~\Jarmed Ih t~O to t=lO mInutes 

Unauthorized copying or reuse of Continue problem 1 on page 5. 
any part of this page is illegal. -4



1 1 1 1 1 1 1 1 1 1 


(c) 	 For 0 .:;; t .:;; 20, the average temperature of the water in the tub is 2
1
0 S:O W(t) dl. Use a left Riemann sum 

1
with the four subintervals indicated by the data in the table to approximate 20 f:O W(l) dt. Does this 

approximation overestimate or underestimate the average temperature of the water over these 20 minutes? 
Explain your reasoning. 

o 	= 4 (55) : 220I 

o2 ~ 5 (57. I) =285 .5 


03 =b (~1. 8) =310 .8 
w ·(t)Dy = 5 (b7.q) = 33Q .'j I~ aIwa ~s positive 
4 a Left Riemann sum111S. 6 

IS 	 an Uhder approxIYnatloh 

Cd) 	 For 20 ::; t ::; 25, the function W that models the water temperature has first derivative given by 

W'(l) =OAJi cos(0.061). Based on the model, what is the temperature of the water at time I = 25 ? 

25 
W(25) -W(20) :: S W'!t)dt 

---- 20 
: 	11 

(given) 

15 

W{lS) = I \'v ' (t)dit71 -13.0'13 


Z(J 

Unauthorized copying or reuse of GO ON TO THE NEXT PAGE. 
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y 

R 

--r-----~~----_r------~------+_----~---.x 
o 

2. 	 Let R be the region in the first quadrant bounded by the x-axis and the graphs of y = ln x and y = 5 - x , as 

shown in the figure above. 

(a) Find the area of R . 

.... 
o 
c:: 
o 

Cl 

Unauthorized copying or reuse of Continue probJem 2 on page 7. 
any part of this page is illegal. -6



2 2 2 2 2 2 2 2 2 2 

...; 
(\) 

-0.... 
0 

.D 

£ 
C/l 

"0c:: 
0 
>-. 
(\) 

.D 

.~ .... 
::: 
0 
c:: 
0 
0 

(b) Region 	R is the base of a solid . For the solid, each cross section perpendicular to the x-axis is a square. 
Write, but do not evaluate, an expression involving one or more integrals that gives the volume of the solid. 

o 
o 
::l 
o ..... 

(c) 	 The horizontal line y = k divides R into two regions of equal area. Write, but do not solve, an equation 
inVOlving one or more integrals whose solution gives the value of k . 

1\ 

IS-Y-e Y 
dy - ~-lI 2Q81. 

o 

lunaUlhorized copying or reuse of I GO ON TO THE NEXT PAGE. 
any part 01 this page is Illegal. I -7



CALCULUS 

SECTION II, Part B 

Time-60 minutes 


Number of problems-4 


No calculator is allowed for problems. 

DO NOT BREAK THE SEALS UNTIL YOU TOLD TO DO SO. 
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3 3 3 3 3 3 3 3 3 3 
NO CALCULATOR ALLOWED 

..... 
o c 
o 
o 

(-2,3) 

(-4, I) 
(1,0) 

(3, -I) 

Graph of f 

3. 	 Let / be the continuous function defined on [-4,3] whose graph, consisting of three line segments and a 

semicircle centered at the origin, is given above. Let g be the function given by g(x) =Jlx 
/(1) dl . 

(a) 	 Find the values of g(2) and g(-2). 
1 

9(z) = II f (t ) di ~) (-I) ~ - I u'2 

- 2 I 	 ( Z 
g(-Z); r f(t)dt= f(t)dt= ~(1)(3) - IT 1)

2S-z 

~-[% -iJ 	 or 1T-~IT 
=: 	 1/2 3/2 1

(b) For each of g'( -3) and g"( -3), find the value or state that it does not exist. 

-2g'( X ) = ~ f X 

f(t)dt:: f(x) ~ JI (--g) :: f(-3)= 2 
= -2.. -=. Idx. I 

9 I' (x) :; f' ()() ~ 9 II (-3) :: r J (-3) = r 

unauthorized copying or reuse of I Continue problem 3 on page 15.lany part of 'his page Is Illegal. I -14



3 3 3 3 3 3 3 3 3 3 
NO CALCULATOR ALLOWED 


a 
c 
o 

Cl 

(c) 	 Find the x-coordinate of each point at which the graph of g has a horizontal tangent line. For each of these 
points, determine whether g has a relative minimum, relative maximum, or neither a minimum nor a 
maximum at the point. Justify your answers . 

Horr TOhg eni ~ clenvatlve = 0 9/ (x) '= f (x) 

f(x) =0 

X ~-I -4 SWltcheJ from t to - (m~xlmurn) 
X"'I ~ n~11her SIO?C-> does noi change sisn . 

(d) 	For -4 < x < 3, find all values of x for which the graph of g has a point of inflection . Explain your 
reasoning. 

POI : Lhd d~rlvatlvf -:: 0 

gil ()( J ~ f' (X) =a 9 il (;)c) )o·~ ~f(x) <0 
or 

Unauthorized copying or reuse of GO ON TO THE NEXT PAGE. 
any part 01 this page is illegal. -15



4 4
4 4 4 4 4 4 4 4 

NO CALCULATOR ALLOWED 

4 . The function f is defined by f(x) = h5 - x2 for -5 ::; x::; 5. 

(a) Find f'(x). 

(b) Write an equation for the line tangent to the graph of f at x = -3. 

)(=-3 ---4 y~ ~25-q = 4 

(-3,4) 

m= - (-3) 
= 3 

4 4 

Unauthorized copying or rouse of Continue problem 4 on page 17. 
any part ot this page is illegal. -16



4 4 4 4 4 4 4 4 4 4 

NO CALCULATOR ALLOWED 

o
c:: 
o 
Cl 

f(X) for -5 ::; x ::; -3 
Cc) Let g be the function defined by g(x) = {x + 7 for -3 < x ::; 5. 


Is g continuous at x = -3? Use the definition of continuity to explain your answer. 


A function \S continuous If /1m 
x~ CIt 

11m 
)\4 -3 

~ t 1 =4 


Tht fun etron IS (ontln uou s. 


2Cd) Find the value of J:x~25 - x dx. 

'x::O~u::.25vi " 25 -x2 

X ~ 5~ \J:: 0du ~ LX ax 

idu =-X dx 


Unauthorized copying or reuse of GO ON TO THE NEXT PAGE. 
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5 5 5 5 5 5 5 5 5 5 
NO CALCULATOR ALLOWED 

S. The rate at which a baby bird gains weight is proportional to the difference between its adult weight and its 

current weight. At time t =0, when the bird is first weighed,~weight is 20 grams. If B(t) is the weight of the 

bird , in grams, at time t days after it is first weighed, then 

~~ = t(100 - B). 

Let 	y = B(t) be the solution to the differenti al equation above with initial condition B(O) = 20. 

(a) 	 Is the bird gaining weight faster when it weighs 40 grams or when it weighs 70 grams? Explain your 
reasoning. 

6-=40 /3 ::; 10 

~B I ( \dt "" ~ 100 -40) 	 dB :: ~ (100 - 70)
dt 

= bO 	 30 -	 :: 125 	 5 =b 

lhe bird 15 gOlnln3 wel9hi wheh d 9ratns 
becQuse th~ _sloPf (denvatvef mie) IS 

2 	 2 
(b) Find d B in terms of B. Use d ~ to explain why the graph of B cannot resemble the following graph. 

dt 2 	 dt 

Za -15 	 100
5 

~ 
V) 

E 
C1idZB '" _I dB 	 ..... 
~ail sdt 	 13 
01) 

"0 
:: 	 ~ ~ 	( 20 - ~ B) 

20 

-- - 4i-t 
25 B 0 

-4-+.1-B==0
lS 

1he l/11d 
denvat\Ve /~ 
negative 

Time (days) 
~ concave down 

rart of the 
9raph IS' 

(on(Q\t\(? vp

l
unaUlhorized copying or reuse of I Continue problem 5 on page 19. 
any part of this page is illegal. -18



5 5 5 5 5 5 5 5 5 5 
NO CALCULATOR ALLOWED 

-0 c 
o 
o 

(c) 	 Use separation of variables to find y = B(t), the particular solution to the differential equation with initial 

condition B(O) = 20. 

dB -=- § (100 -8) 

dt 


f dB -JJ dl
100-8 - 5 

I-In /100 - B I -= 5 t t C - J11 II ~O -Zo j =C 


C:: -JnI8oJ

111 /100 -BI~ -~ t t C 

e e 


100 -6 = e -'(stC 


B = Ce -,Is t t \ Q0 

B-:. - 80 e - 1j5i: t 100 

Unauthorized copying or reuse of GO ON TO THE NEXT PAGE. 
any part of this page Is illegal. -19



6 6 6 6 6 6 6 6 6 6 
NO CALCULATOR ALLOWED 

6. 	 For 0 ~ 1 ~ 12, a particle moves along the x-axis. The velocity of the particle at time 1 is given by 

v(t) = COs(~ I) . The particle is at position x = -2 at time t = O. 

(a) For 0 ~ t ~ 12, when is the particle moving to the left? 

- 4Ye\0C.\1)' IS \\egailve 

(O~ {llil, i J = 0 


1T(tot:: Co -I (0) 


(1,0 ) -t 

3 q 

(b) Write, but do not evaluate, an integral expression that gives the total distance traveled by the particle from 
time t = 0 to time t = 6. 

rICOS ("{wiJi dt 
o 

Unauthorized copying or reuse 01 Continue probJem 6 on page 21 . 
any part 01 this page is illegal. -20
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6 6 6 6 6 6 6 6 6 6 
NO CALCULATOR ALLOWED 


..; 
<!) 

"2 o 
..0 

'" :.5 
c:: " o 
>. 
Q) 

..0 

~ 
·c 
~ 
(5
c:: 
o 

Q 

(c ) Find the acceleration of the particle at time I . Is the speed of the particle increasing, decreasing, or neither at 

time 1 = 4 ? Explain your reasoning. 


v ft) == COS (~-t:) 

q (f.) :: -sin (~) f If 
b 

tl 
o 

(d) Find the position of the particle at time 1 = 4 . 

'1 

J COS ftt)dt -2 
o 	 L\niHC \ YQSl1tQO 


U::lf(lot 

= ;[smlrrl~i)J: -2 

dV~1T16ctt 

l du ~ dt 	 < ; rSin l~) -$10 (0)] -2li 

o;(~_oJ-ZJcos (v)du 

3-G 2n n 


11 1\ 
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