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1. If f is a polynomial function whose 24" derivative has degree 3, what is the degree of the 15
derivative?

Ay 0 B) 15 C) 45 D) 12 E) 9
3. 2 2
2. IfJ; (ax” +2x+c¢)dx =20 and fl(ax +2x+c¢)dx=5 ,then2a+c=

A) -4 B) O C) 2 D) 4 E) 6
3. Which function has an x value for which f is continuous, but the derivative f' does not exist?

. 2 1
A) f(x)=x* B) f(x)=sinx ©) f(x)=tanx D) f(x)=x3 E) f(x)=e*

4. If f is a polynomial function of degree n, then f has
A) n critical numbers C) no more than n — 1 critical numbers E) n - 2 critical numbers

B)n — 1 critical numbers D) at least one critical number

5. Find the rate of change of f(x) = (x* —4x +3)(x ~2) with respect to x at the point (4,6).

A) 4 B) 8 C) 11 D) 3 E) 0
T . 3x
6. Evaluate the following limit. lim
x4yt — x
3 .
A) — B) O Cy -3 D) 3 E) Does not exist

7. The equation of the line tangent to the graph of y = x* + x+ 2 at the point (1, 4) is
Ay y=2x+1 B) y=3x+1 C) y=4x D) y=3 E) y=x+2
8. How many different values of » make the following function continuous on the entire real line?

Ix+4,x>r
f(X)={

—x? ,XZr

Ay O B) 1 ) 2 D) 3 E) 4



9. The value of \8++/8+8+... is
8121 20/8 1 33

= D) =2 E) —+1=
2500 17 2 2

A) 3 B) 4 C)
10. The following four statements and only these are found on a note card.
I. On this card exactly one statement is false.
II. On this card exactly two statements are false.

HI. On this card exactly three statements are false.
IV. On this card exactly four statements are false.

Assuming each statement is true or false, the exact number of false statements among the four is

A) 0 B) 1 C) 2 Dy 3 E) 4
11. Assume that the function f is continuous on [0, 5. If f J(x)dx =—-4 and f f(x)dx=7
what is the value of J;Z fx)dx ?
Ay ~ 11 B) 11 C) -3 D) 3 E) impossible to determine
12. The absolute minimum value for f(x) = 3x* —4x® on [~ 1, 2] is
A) O B) 7 C) 1 D) -1 E) does not exist
13. The average value of f(x)=3x> —2x on [0, 4] is

A) 12 B) 10 C) 8 D) 40 E) 48

14, An antiderivative for the function defined by f(x) = e

+e
A) In(l+e*) B) 2In(e™+1) C) 2In(e* +1) D) In(l+e¢™*) E) ~—12-1n(ex +1)

15. I log(log(log(log(x)))) =0 and log represents the base 10 logarithm, what is the value of x?

A) 10 B) 10]00 C) 1010,000 D) 1010,000,000 E) 1010,000,000,000



16. A substance is 99% water. Some water evaporates, leaving a substance that is 98% water. How
much of the water has evaporated?

A) An amount of water equivalent to 2% of the total original amount of the substance.
B) An amount of water equivalent to 1% of the total original amount of the substance.
C) An amount of water equivalent to 2.98% of the total original amount of the substance,
D) Half the original amount of water evaporated.

E) An amount of water equivalent to 50% of the total original amount of the substance.

17. Determine the points at which the graph of f(x) = ~x* 4+ 3x% —1 has a horizontal tangent line.

A O, [ii 2] | [,.@ 5} Dy O, [J@. ,5,,] | [_@ z]

2 74 24 2 4 24
B) (0, - 1), (Zﬁ—ﬁJ [—‘/—5—,5] E) (0, - 1), (—"1*—/_95—15—] [l@-ﬂ
2 4 2 4 2 4 2 4
C) (0, - 1), {—_\/_g_,_s..J, [_@,EJ
2 4 2 4

18. f(x)=|x| at x=0

A) is not continuous C) has no tangent line E) none of the above
B) has a vertical tangent line D) has a horizontal tangent line
. ox—1
19. lim—
-1y’ —1

1 1
Ayequals 0 B) equals 1 C)doesnotexist D) equals ~§ E) equals Z

2959
20. What is W (—sinx) ?

A) sinx B) —-sinx C) cosx D) -cosx E) —-2959sinx



2 .
21. Evaluate rfmdx .
-5 |

41 9
Ay — B) = C) — D) 9 E) 1
) 3 ) 3 ) ) )

22. _‘.x\/S - X dx =
A) m%)cz(\/S-"x)S +c Q) ~5(5—x)+%-(5—x)2 +c
B) %xz(\IS—x)3 +c D) %—(\lsmx)s -~-1—??—(«/5——x)3 +c

E) —%(x/S—x)5 +%9(\/5 ~x) +c

23. A large roll of paper 8.5 inches wide is to be cut into individual sheets 11 inches long, A 500-
sheet ream of this paper is 2.5 inches thick. The outside diameter of the roll is 36 inches and it is
wrapped on a cardboard cylinder whose outside diameter is 6 inches. Approximately how many
sheets of paper can be cut from this roll?

A) 9000 B} 15000 C) 18000 D) 200,000 E) 210,000

24. How many subsets of {n|n >0 and n is a multiple of 3 less than 100} are also subsets of '
{n[n>0and nis a multiple of 4 less than 100}?

A) 64 B) 8 C) 128 D) 512 E) 256

25. If j £ (x)sin xdx =— f(x)cos x + j 3x% cosxdx , then f(x) could be

A) 3x? B) x° C) —-x° D) sinx E) COS X



26. Let f and g have continuous first and second derivatives everywhere. If f(x) < g(x) for all
real x, which of the following must be true?

L f(x)<g'(x) forall real x
L f7(x)< g"(x) forall real x

I, E F(x)dx < E g(x)dx

A) none B) Tonly C) IHonly D) Iand II only E)L I and Il

1 - .
27. A rectangle of length Zfz and height 4 is bisected by the x-axis and is in the first and fourth

quadrants, with the leftmost cdgé on the y-axis. The graph of y =sin(x)+ C divides the area of
the rectangle in half. What is C?

- 1 4 — 242 -
g 22-4 1z by 4=22  22-d
n 2 4 T /s
28. What is the slope of the normal line to the graph of y = x> ~3x% +6x+2004 atits point of
inflection?
1
A) ~1 B 1 C) 6 D) —-— E)

3 3

29. Find an exponential function of the form f(x)=a-b™" + ¢ whose graph has horizontal
asymptote y = 32 and passes through the point (2, 112).

A) f(x)=180(1.5)" —293 D) f(x)=32x+48
B) f(x)}=32(1.5)""+32 E) f(x)=32(1.5)"+40

C) f(x)=180(1.5)* +32

30. Use S = Pe” to find the number of years (accurate to one decimal place) needed for a
continuously compounded investment of $3000 to increase to $4250 at an interest rate of 4%.

A) 0.9 years B) 8.7 years C) 26.1 years D) 2.6 years E) 1.4 years



31. Giventhata, =5, as=8 and @, +a,,, +a,,, =7 forall positive integers n, compute a,,, -

A) 5 B} 8 c -6 Dy 7 E} none of these

32. Of the following five statements, I to V, about the binary operation of averaging (arithmetic mean),
those which are always true are

I. Averaging is associative.

II. Averaging is commutative

III. Averaging distributes over addition
IV. Addition distributes over averaging
V. Averaging has an identity.

A) Honly B) IandIIonly C) HOandIlonly D) HandIVonly E)IlandV only
33. Suppose f(x)=e™ +¢™ . For how many different pairs (a,b) is f*—-2f =15 =0 ?

Ay 0O B) 1 C)y 2 D)y 3 E) 4

34. Evaluate 271(21_") .

n=]

A) 2 B) 4 C)y 6 D) 8 E)y 10
35. Find k so that f(x) = k(x—2)* is a probability density function on [a, b].

3 o 3 B 3
(b—2)° —(a-2) b-2)+(a-2)° (a~2)°-(b-2)°

3 3
v +a’ p-a’

B)

1+
'{;H x> +8 dx
36. Find lim

30

A) 0 B) 1 C) 3 D) 242 E) Does not exist



37. For any real number b, §|2xl dx is

A) -blb| B) b Cy -b? D) blb| E) None of these

38. Letf(x):\/x+\/0+\/x+\/0+\/x+... . If f(a)=4,whatis f'(a) ?

4 31 1
A) — B) — ) 1 D) 0 E) —
) 3 ) 2 ) ) ) 2

39. A person starting with $64 and making 6 bets, wins 3 times and loses 3 times, the wins and losses
occurring in random order. The chance of a win is equal to the chance of a loss. If each wager is
for half the money remaining at the time of the bet, then the final result is

A) Alossof $27 D) Neither a gain or a loss

B) A gainof $27 E) A gain or aloss depending on the order in which the wins and losses
occur
C) Aloss of $37

40. Let ¢ be a binary operation on the set of the positive real numbers that satisfies the following
rules:

(x-y*)0y = x(y01) and (x0D0x =1

If 101=1,whatis x0y ?

A) xy  B) -i'— C)

i
)
pa—
e
N
~2
o
p——
g
(3%



