College of Charleston
Math Meet 2006
Written Test — Level 3

Find the number of distinct real solutions to 42> + 328 — 722 = 1.
(A) 8 B) 6 C) 4 (D) 2 (E) O

Find the period of the function sin(2z) sin(6x) sin(8x).
A /3 B) /4 ©) m/2 D) (E) 2m

The number of solutions 2 to the equation

ol + [z = 1|+ o = 20 + -+ |2 — 99] = m

depends on m. For example, there are no solutions if m = —1. By choosing m
correctly, what's the greatest number of solutions possible?
A 1
(B) 2
€ 3
(D) 4
(E) For the right m, there are infinitely many solutions.
When 2% — 1 is divided by 2 — 2, the constant term in the quotient is
A 2% ®) 210 _1 ©) 1
O —1 € 0
What is the range of f () = (1 +sec ' )(1 + cos™ ' z)?
2 2
A (—o0,0) ® [1,7] © {17}
2 2
©®) [0, (14 m)7] € {1,(1+n)"}
f(x) is the nonnegative function defined on
[0, 00) whose graph is shown in the figure.
The shaded area trapped between the graph y=F(x)
of f(x) and the x-axis is 4. What's the area
trapped between the Z-axis and the graph of
2f(2x)?
(A) 16 (B) 8 ) 4 (D) 2 (E) 1

The lengths of the sides of a triangle are consecutive integers, and the largest
angle is twice the smallest angle. The cosine of the smallest angle must equal

NE:o®S O e ®
()3 ()4 ()14 ()10 ()13



+1
8. Find the graph of the inequality Y < L—I—l (Assume, as usual, that the x-axis
T T

is horizontal and the y-axis is vertical.)

figure a figure b figure c figure d figure e
(A) figurea (B) figureb (C) figurec (D) figured (E) figuree

9. Ifp(z)isapolynomial, andif p(z)4ip(1—x) = v/22°, what's the coefficient of
2° when p() is written in the standard power form p(z) = a+bx +ca®+- - -2

(Here, 7 denotes v/ —1.)
@ 1—i ® V2(1—1) © V2(1+1)
1—2 141

D) —— E
(D) NG (E) NG

10. A tank in the shape of an inverted cone is partially filled with
water. When more water is added, the height of the water in
the tank increases by 10 cm, and the volume of water in the
tank doubles. Find the original height (in cm) of water in the

tank.
n 20 @ L0
V2 -1 V2
5
C 5\%1 D) —
(©) (D) Bl

(E) Not enough information.

11. A coin is to be tossed repeatedly until heads occurs on 2 consecutive tosses.
What's the probability that at least 5 tosses will be necessary?

(A) 12 (B) 3/16 (C) 3/32 (D) 5/32 (E) 5/64
_ 2rx+3 PN
12. If f(z) = o then f(x) =
A 3T+ 5 ®) 20— 7 © or + 2
Tx — 2 5T + 3 3r—7
Tx + 3 or — 7

(E)
Sr — 2 2x+ 3



13.

14.

15.

16.

17.

18.

19.

Everyone in the city of Qs drinks either coffee or tea, but not both. Every day, 10%
of the coffee drinkers switch to tea, and 30% of the tea drinkers switch to coffee, and
yet the total number of coffee drinkers remains the same, and the total number of
tea drinkers remains the same. What is the ratio of coffee drinkers to tea drinkers?

(A) 2:1 (B) 3:1 (C) 3:2 D) 11 (E) 4:3

Find the union of all intervals of the form [1 +—,n+ —] where 1 is a positive
n n

integer.

@ (0,00) ® [0,00) © (2.3) © (Loo) ©& [2,3]
The function f(z) = secx — tanx is undefined at * = g Which best

T
describes the graph of f (x) near r = E? (“VA” stands for “Vertical Asymptote.”)

7 ™
(A) VAatx = 5 Y approaches +00 as T nears §
7 ™
(B) VAatx = E Y approaches —0O as & nears 5
7
(C) NoVAatx = 5; instead graph has a hole at height O there.
7
(D) NoVAatx = 5; instead graph has a hole at height 1 there.
™
(E) NoVAatx = 5; instead graph has a hole at height —1 there.
Solve for x in the equation e’ = 2.
(A x==xIn2 B) = =In(2)
©€) = =2In(2) 0O) z = In(2)In(2)

() = = In(In(2))
Find the sum of all solution(s) = to |22 — 1| — |z — 5| = 3.
A —4 ® —1
©) 1 D) 3
(E) The equation has no solutions.
Let ﬂaz]] denote the greatest integer less than or equal to . How large must = be

T
to ensure that — is less than .001 unit away from 1?

[«]

(A x> 100 B) x > 500 (C) x> 999
(D) x > 1000 (E) x > 1001.

The 12th derivative of f(z) = e”sinx is

(A) —064e” sinx (B) 64e” cosx (C) 64e”sinx

(D) —12e"sinx (E) 12e”cosz



20.

21.

22.

23.

24,

25.

The accompanying figure shows the graph of
y = f'(x) (not f(x)). Atwhich z-value does
f () take its absolute minimum on the interval
a, e]? ab

A x=a B x=b (C) xr=c¢ D) xz=d (E) x=-¢e

Let f(z) = 32 — 2. 1f fi(z) = f(z) and for1(z) = f(fu(z)), find
lim f,(z).
A 4 ®) —4
©) 1 o) —1
(E) Limit does not exist.

Find the ternary (base 3) expansion of 5

A) 0.222222 ... ® 0.111111... © 0.112112. ..
©) 0.110110. .. € 0.211211...

Which of the four statements below is not equivalent to the other three?
(A) You can't go to the fireworks if you don’t clean your room

(B) If you clean your room, then you can go to the fireworks.
(C) Clean your room or you can't go to the fireworks.
(D) If you can go to the fireworks, then you clean your room.

For every nonnegative integer x, let S(x) be the sequence of finitely many
(possible zero) integers defined as follows.

S(0) = {}, andifz > 0, then S(x) = {7“, S (x 5 T) } where 7 is the
remainder when x is divided by 2. Thatis, when z is 0, the sequence S(:U) has
no terms, and when x is positive, the first term in the sequence S(x) is 7, and the
remaining terms are those of S (5(z — r)).

For instance, S(0) = {}, S(1) = {1},and S(2) = {0, 1}.

it S(x) = {1,1,0,0,0, 1,1}, whatis 2

(A) 25 (B) 51 C) 75 (D) 99 (E) 121
Suppose that p(z) and ¢(z) are polynomials and that 7(z) = p(x)/q(x)
satisfies limr(z) = oo, lim r(x) = —oo, lim r(z) = oo, and

x—0 x—3~ x—3T
r(4) = r(5) = 0. If the degree of p is 2, what's the smallest possible degree of
q?
(A 2 B) 3 (c) 4 (D) 5 (E) 6
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