WRITTEN AREA COMPETITION ALGEBRA I
ICTM STATE 2010 DIVISION AA PAGE 1 of 3

1.

From the set {l, 2,3, 4} , one member is selected at random as a value for k. Find the

probability that the solution for x of the equation kx =8 is an integer. Express your
answer as a decimal.

(Multiple Choice) For your answer write the capital letter which corresponds to the
correct choice.

What are all the real values for which |—2x| = —X—X?

A) all x<0 B) all x>0 C)all x<0 D)all x>0 E) x=0

Find the smallest possible positive value for x such that 2x* +9x>5.

Find the integral value of x such that Iogz(logs(log5(x9))) = 2.

If x—3 isa factor of x> —11x+k , find the value of k..

Find the focus of the parabola whose equation is x* +6x+12y—3=0. Express your
answer as an ordered pair of the form (x,y).

A machine contains 9 balls numbered consecutively from 1 through 9. Balls numbered 1,
4,5,6,7,8and 9 are equally likely to drop out. Ball number 2 is four times as likely to
drop out as any of these and three times as likely as ball number 3. The machine is
rotated, and a ball drops out. The ball is replaced, the machine is rotated again, and a ball
drops out. Find the probability that one 2 ball and one 3 ball dropped out. Express your
answer as a decimal rounded to the nearest hundred-thousandth.
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8.

10.

11.

12.

13.

14.

Let w be a positive integer that is a root for x of the cubic equation

1 . . . . .
x> +ax® + bX_E =0. The reciprocal of w is also a root of the given cubic equation. If

b <50, find the largest possible value of w.

At the end of each month, Ernesto invests $125.02 in an annuity that pays an annual
percentage rate of 6.8% and is compounded monthly. After Ernesto has made his 24"
monthly investment of $125.02, find the number of dollars in the value of Ernesto’s
annuity. Round your answer to the nearest dollar, and express your answer as that whole
number.

Let n<57 and let x<n where both x and n are positive integers. Find the value of
the largest possible value of x if the sum of the consecutive positive integers from

(x+1) through n is 186 more than the sum of the consecutive positive integers from 1
through (x-1).

The foci of a hyperbola are (0,3) and (0,-3), and the vertices of this hyperbola are

2 2
(0,@) and (O,—g). This hyperbola can be expressed in the form y?_xW =1. Find

the value of (5k +9w).

Find the sum of the arithmetic series 2+5+8+11+---+302.

A six digit number of the form bcdefa , where b is the hundred thousands digit, ¢ is the
ten thousands digit, etc., is 3.5 times the six digit number of the form abcdef , where a is
the hundred thousands digit, etc. Find the original six digit number bcdefa .

Let a =125. Forevery integer n such that n>1, a, ., =a, + the square of the sum of

the digits of a,. Find the value of a.



WRITTEN AREA COMPETITION ALGEBRA 11
ICTM STATE 2010 DIVISION AA PAGE 3 of 3

15.

16.

17.

18.

19.

20.

If 3xy—39x =12y +9, then the range for y includes all real numbers except one real
number. Find the real number that is not a member of the range for vy .

On 11/14/01, Michael Cameron, 20, from Canada proved that 2****" —1 is prime. How
many digits did that prime number contain?

An ordered pair (b,c) of integers, each of which has absolute value less than or equal to

nine, is chosen at random, with each such ordered pair having an equal likelihood of
being chosen. The individual members of the ordered pair chosen are substituted for b
and ¢ respectively in the equation x*>+bx+2c=0. Find the probability that the two
roots for x are unequal. Express your answer as a common fraction reduced to lowest
terms.

3_
If x5, then LX;20:x2+5x+23+L5. Find the value of k .
X—- X—

If x>1 and if (log,128)(log,,,16)=y, then log,,, 256 = Wyky . where k, w,and p
+
are positive integers. Find the smallest possible value of (k+w+ p).

Let x, y,and z be positive integers such that iz+i2:i2. If x and y are each
X* oyt oz

integral multiples of P, a prime integer greater than 6, find the smallest possible value of
(x+y+2).
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