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/R
L. [E;d‘slnxms:r dx =

d
2. 1f x=Intand y = & then = =

(A) 26

(B) 2e™

t
(C) te!
(D) 2™

2:
(E) te
2

(x—2)
x* —8x+7
has a local minimum at x =

1
@ -1
(B) 1
(C) 2
(D) 7

(E) None of the above

3. The function y=

4. %(ax ]Il{-:ns eI}) =

(A) —é~tane”

(B) e’ —+¢'ln (coser)
cose

(C) é**tan é*
(D) —é“tane® + € In (cos ")

(E) e*(etan &' + In (cos &)
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5. 1f £(x) = Z2E then £/(m) =

o
F

(A)

=

The graph of y = fhi(x) is shown above. Which of the following could be the graph

of H'(%)?

(A) (B)

QUESTIONS 7 THROUGH 9 REFER TO THE
FOLLOWING GRAPH AND
INFORMATION.

2__

J2NWA
B 2\:«74 5 6
_2--

7. The point (3,2) is on the graph of y =
fix). An equation for the line tangent
to the graph of fat (3,2) is
(A) y=-2x+ 4.

(B) y=2x— 4.

(C) y+2=-2(x+ 3).
(D) y— 2= -2(x— 3).
(E) y=2
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The function f is defined on the
closed interval [0,6].The graph
of the derivative {" is shown
above.
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8. At what value of x does the absolute
minimum value of foccur?

(A)0 (B)2 (C)3 (D)4 (E)6

9. How many points of inflection does
the graph of fhave?

(A)2 (B)3 (C)4 (D)5 (E)6

10. If 6x° + 3y — 2):}2 = 3, then when

x=10, % =
1 2 4 5
()3 B)5 O1O)7 B

i [° 0% e

342

w3 BEE O

(D)1+In3 (E)ltis divergent

12. IISECE xdx=

1
(A) axtanx — 3 sec’x + C

(B) amanx + In |sec ¥ + C
(C) amanx — In|cos ¥ + C
(D) manx + In|cos & + C
(E) sanx — In [sec x + tan x| + C

. | 'Inx'}z
13. im|—nx |
LI_IH[ x —3x+2]

1

(A) 3 (B)0 (C)2 (D)6 (E)It is nonexistent
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14. What is the approximation of the value
of cos 2 obtained by using the sixth-
degree Taylor polynomial about x =0

for cosx?
(A) 1—2+§_%
(B) 1+z+;+% . {Tjﬁnil}
(©) 1—%+%_% ) {1}
‘= )

(D]z—%+%_% |

3n
(E) 2+g+%+% HL {ﬁ}

3n? 7 3n*
II.{—} II{—
{7n3—1} {n} {7n2}

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

15.Which of the following seguences converges ? .

16. A particle moves on a plane curve so
that at any time > 0 its position is
defined by the parametric equations

x(f) = 3 — 7T and }-{;} = 42;' ! The

acceleration vector of the particle at

t=2is
(A)<6,é> (B)<17,%> (C)<12,g> (D)<12,§> (E)<6,%>
17.
Voo 24 N — Shown above is the slpoe field for

which of the following differential
equation ?

(A) dy/dx=1+x

(B)dy/dx=x-y

(©)dy/dx=(x+y)/2

(

(

1
=T~

/
|
L
S
B
— ~

D) dy/dx=y-x
E)dy/dx=y+1
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(A) l)rz—ih’—t?
2
(B) =x" +3x + C

(C) %r’f + C

(D) %+3[nx+f3

3
E) x+—-+C
(E) x+>

20. If fix) = secx, then f@\
s

(A)g (B)¥ Q)83 (D)443 (E)¥

21. What is the instantaneous rate of
change of the derivative of the func-
tion Ax) = ln ¥ when x = 3?7

2 2 2 2

W-5 B-5 ©F O B

] x{xﬂ +Tx — 9_}
22. Im =55 73)

(A)-7 (B)0 (C)= (D)2 (E)It is nonexistent
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23. % (sec ¥° In EF“";} =

(A) —2xsecx’sinx’

(B) 2xsec x” tan x° cos x°
(€) —1

(D) O

(E) 1

24. What is the approximation of the
area under y = x¥* — 2x + 1 for 0 <
X £ 4 using the trapezoidal rule with
4 subintervals?

W3 BB D016

25. Let f be the function given by the
first four nonzero terms of the Ma-
claurin polynomial used to approxi-
mate the value of ¢'. Determine the
area bounded by the graph and the
x-axis for 0 £ x < 2.

64 20

(©)> (D)é (E)

(M) (B) 2 e

26.

W
The graph of a twice-differentiable
function fis shown in the above fig-
ure. Which of the following is true?

(A) F(2) = fi2) < £(2)
(B) fi2) < F(2) = f(2)
(C) (2) = £(2) < 2)
(D) (2) < 2) < (2
(E) i2) = (2) = £(2)
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.\_"x
27. Jg € 7 d_‘,[’ =
1 -\."x
3 —e . 3

(8)=~ (B)e’~e (O)2e(e’ D) (D)2e° (E)%

28. The length of the path described by
the parametric equations x = —‘%tz
and y =1t where0<¢<2, is

(A) _[; \IIII% t*+1 dt

. ——
S
(B) _[lezz +1 dt

(C) E\."I%tﬂ +%¢4 di

(D) 1 E‘Jﬁrg - gr*‘ dt

2y 9
2 e . 1 -
(E) %Jﬂ wﬂ%ﬁ* + étf’ dt

29. For what integer Kk = 1 will both

o {_l}ku s k Tl 5
z — and Z[EJ converge?
iy n=1

n=1

(A)2 (B)3 (C)4 (D)5 (E)6
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30. The volume of the solid formed when

the region bounded by y=~4-x".
X =0, and y = 0 is rotated about the
line y = —2 is given by which of
these definite integrals?

I
(A) zzrj' xv4— x2dx
1]
»2 ,
(4—:‘]{1’1
1]
S 2
©€) r (\,-4_;(2)&;(
J0
a7 — 2
(D) « |:(\-'4—x‘+2) _4}5&
Jo

(E) 21 [:(n:ﬁfﬂrx

(B) =

31. If Ff is a wvector-valued function
defined by f{r)=<21’f—c052r>, then
) =

32, Iexsinxdx =

(A) %E’{sinx —cos X)+ C

(B) %E’{sinﬁ+2cusx}+c
(C) —e*cosx+ C

(D) e*(sin x — cos x) + C
(E) e*sinx+ & cos x+ C
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33. The graph of the function repre-

sented by the Maclaurin series

4 o4 (~1" (2 (=)
+||.- I-.}—.I

sects the graph of y=3x — 2x¥ + 7

1-2x24+ = inter-

at x =
(A)-1.248 (B)-1.180 (C0-1.109 (D)-1.063 (E)-1.056

34. The acceleration of a particle is de-
scribed b},f the parametric equations

x"(t)=4-+tand y'(t)=+. If the
velocity vector of the particle when
t = 2is (4.1n2), what is the velocity
vector of the particle when ¢ = 17

™ (53) ® {%%} (©) (23 ‘1‘2} (D) G %]nz} (E) {— Eln.?)

35. What is the average rate of change of

2
flx)=2 =3 over [2,5]7

x_
9 _.3 9 .11
(A)g B @D B

36. Let fbe defined as the function fix) =
X + 4x — 8. The tangent line to the
graph of fat x = 2 is used to approxi-
mate values of £ Using this tangent
line, which of the following best ap-
proximates a zero of /7

(A)-5.464 (B)-1.500 (C)0 (D)1.464 (E)1.500
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37. jﬂlx —3:r+3
x+ 2x — 3

(A) 4x—12In x+ 3| + In x — 1]
+ C

(B) 4x — 12In x+ 3 — In x — 1]
+ C

(C) 4x+ 12In(x+3)(x— 1) + C
M) In ¥+2x—3 +C

( } 81‘ —9:\: +18x

c
9x° + 62 — 18x

38. The revenue from the sale of the wid-
gets is 108x + 1,000 dollars, and the
total production cost is 3x* + 16x —
500 dollars, where x is the number of
widgets produced. How many wid-
gets should be made in order to
maximize profits?

(A)0 (B)10 (C)15 (D)20 (E)24

39. What are all the values of x for which
the series zix%ﬁ converges?
(A) 2=x= -1
(B) 2=x=-1
(C) -2<x<-1
D) 2=x< -1

(E) —2<x<1
e, x<In2

40.1f f(x)= then lim f(x)=
2,x>In2 x—In2

(A) % (B)In 2 (C)2 (D)e?(E)It is nonexistent
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(A)-1 (B)0 (C)1 (D)e (E) It is nonexistent
42. At which point in the graph f(x)=x4-2x3-2x2-7 decreasing and concave

down ?
(A)(1,-10) (B)(2,-15) (O)(3,2) (D)(-1,-6) (E)(-2,17)

43. A population, F{f) where fis in years,
increases at a rate proportional to its
size. If P(0) = 40 and F(1) = 48.856,
how many years will it take the
population to be double its original
size?

(A) 0.347 years
(B) 3.466 years
(C) 3.792 years
(D) 34.657 years

(E) 37.923 years

44. Let f be a continuous and differen-
tiable function on the closed interval
[1,5]. If fi1) = A5), then Rolle's theo-
rem guarantees which of the follow-
ing?

(A) fic) = 0 for some con (1,5)
(B) f'(d = 0 for some c on (1,5)
(C) fis strictly monotonic

(D) If cis on [1.5], then fic) = A1)
(E) F'(3) =0

45. A particle starts from rest at the origin and moves along the x-axis with an

increasing positive velocity. Which of the following could be the graph of the
distance s(f) that the particle travels as a function of time 7

(D) (E)
(A) |/ (B) ‘ (©) V |/ [
1 I/ T 1 1
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1.D
2.D
3.A
4. D
5.C
6. A

29. A
30.D
31.B
32. A

ANS p.631

10.

11.

12.

33.
34.

36.

O mmog

momE®
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13.
14.
15.
16.
17.
18.

3T1.
38.
39.

D> WEEOP >

19.
20.
21.
22.
23.

40.
41.
42.
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1. Let K be the region in the first quad-
rant enclosed by the graphs of

y=e*+4andy=.3x.

(a) Sketch the region K on the axes
provided.

&
E__

1 1 I
T T L

123456 1

v
(b) Determine the area of the
region /.

(c) Find the volume of the solid
generated when R is rotated
about the xaxis.

(d) The region K is the base of a
solid. Each cross section perpen-
dicular to the x-axis is an equi-
lateral triangle. Find the
volume of this solid.

2. The rate at which air is leaking out
of a tire is proportional to the
amount of air in the tire. The tire

originally was filled to capacity with
1,500 cubic inches of air. After one
hour, there were 1,400 cubic inches
of air left in it.

(a) Express the amount of air in
the tire in cubic inches as a
function of time fin hours.

(b) A tire is said to be flat if it is

2
holding 3 of its capacity or less.

After how many hours would
this tire be flat?
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3. Consider the curve defined by 9x* +
4y* — 54x + 16y + 61 = 0.
(@) Verify that %= Ty_f; .
(b) Write the equation for each
vertical tangent line of the
curve.

(c) The points (3.1) and (1,—2) are
on the curve. Write the equa-

tion for the secant line through
these two points.

(d) Write the equation for a line
tangent to the curve and
parallel to the secant line from
part C.

[ ]

*—A&'
12 3 5 6

L

Above is the graph of the velocity of a
bug crawling along the x-axis over a
six-second interval.

(a) At what time(s) £, 0 < £ < 6,
does the bug change directions?
Explain your reasoning.

(b) At what time £, 0 < < 6, is the
bug farthest from its starting
point? Explain your reasoning.

(c) Ower what interval(s) is the
bug slowing down?
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5. The path of a particle from ¢ = 0 to
t = 10 seconds is described by the
parametric equations x(r)= 4-:05{% ;r)
and ¥(f)= 3sin(%r),

(a)

(b)

(c)
(d)

(e)

Write a Cartesian equation for
the curve defined by these
parametric equations.

Find % for the equation in
part A.

Determine the velocity vector
for the particle at any time £.

Demonstrate that your answers
for part A and part B are
equivalent.

Write, but do not evaluate, an
integral expression that would
give the distance the particle
traveled from f = 2 to £ = 6.

6. Let P(x)=In2+(x-1)-

{x—ﬂl‘f N '-rx-sl? _ ir;ﬂ' be the fourth-

degree Taylor polynomial for the
function fabout ¥ = 1. Assume that /
has derivatives of all orders for all
real numbers.

(a) Find f1) and £FY(1).
(b) Write the third-degree Taylor

(c)

polynomial for f* about x = 1,
and use it to approximate

f(1.2).
Write the fifth-degree Taylor

polynomial for

g[:r:] = J-lrf{t}d.‘t about x = 1.
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