Grissom Mathematics Tournament
Algebra Il Test
March 15, 2003

(Note: i= \/—_1)
1. Solve for x if: x+/63 = /28 + /112
A. & B.2 C. @ D. § E. 4
3 9 3

2. If x and y are real numbers, find the (x, y) solution for the equation 3yi + 2i° = 7i + 6i° + 3x.
A (-2,1) B. (-2, 5/3) C.(2,5/3) D. (2,3) E.(3,2)

3. Which of these gives an equation of a line with x-intercept (3, 0) that is perpendicular to the
graph of 3x — 2y =5?

A. 2x+3y=6 B. 2x-3y=6 C. 2x+3y=9 D. 3x+2y=6 E. 3x+2y=9

4. A standard six-sided die is rolled three times, resulting in three ones. What are the odds that
the next roll will be a one?

A. 1:1296 B. 1:1295 C. 1:216 D. 16 E. 15
5. If f(x) is a function whose entire graph is shown 211/
at the right, which of the following is 4 324l 1203 4

the graph of f(x + 1)? .
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E. Cannot be determined with the given information.



10.

11.

12.

13.

A ball is dropped from a height of 2003 feet and bounces to one third its falling height on
every bounce. What is the total distance in feet traveled by the ball?

A. 2003 B. 3004.5 C. 4006 D. 6009 E. «

Let IT, denote the product of the first n terms in a sequence. For example,  for the
sequence {1,2,3,4,...}, 1, =1.2-3=6. Find I for the sequence {log,9, l0gs16,
109425, logs36, ...}.

A. 64 B. 96 C. 192 D. 360 E. 384
Find the value of x that gives the minimum value for y if 3y = 2x* + 36x + 4098.
A.-18 B.-9 C.-3 D.0 E.3

Find the sum of the irrational zeroes of the function f(x) = x> — 3x* — 3x + 1.

A. -3 B.-1 C.3 D.2+4/3 E.4

2 0
Find the multiplicative inverse of the matrix L 1]

-2 0 1 0 1 0 ¥ 0 2 0
A. B. C. D. E.

-4 - -2 % 2 -2 1 4 1
Simplify 28+2_4I into standard form.
A. 2 + 6i B. E+E C 106 _ 18 106

et D.—+6i E.5.6-8i
4 4 17 17 17

In a recent survey at Tri-Pi High, 20 people played ping-pong, 15 people played chess, 8

people played both chess and ping-pong, 14 played “derive the formula”, 6 played ping-pong

and “derive the formula”, 7 played chess and “derive the formula”, 3 people played all of
these, and 17 people played none of these. Find the total number of people surveyed.

A. 25 B.31 C.42 D. 48 E. 66

log 4
Find the sum of all positive integral divisors of 49 Bt

A. 63 B. 255 C. 495 D. 496 E. 511



14.

15.

16.

17.

18.

19.

20.

21.

22.

Find the distance between the two foci in the equation x* + 4y? + 6x — 8y +9 = 0.

A.0 B. V3 C. V5 D.2+3 E.2v5

5¢ 1
Find the sum of the real solutions for x such that — = —.

5 125
A. -4 B.-3 C.1 D.3 E. 4

3 2
Solve for all x if —2X" —4X" +1.6x+3.2 <-04.
X+2

A €o-1Ufxo B. ¢,—2_
c. i1 D. €2, E. none of these

10" -
Which of the following expressions is equivalent to Z log (]mfl,?

m=2

A. nlog,10 B.n C.logn D. 10" E. n?

If A :[ 34 _17} and B :[2 B g} , find the sum of the elements of AB.

A. -3 B. 15 C. 28 D. 35 E. 52

1,2,3,4,1,2,3,4,1,2,3, 4
Evaluates +t 5+ 53ttt s+t ts Tt tar o5 T

A. 5/48 B.1 C.4 D.1200/119 E. «

Find the point of intersection of the asymptotes of the graph of y® +4y = 4x*> —16x + 76.

A. (2, -2) B.(-8,-2) C.(8,-2) D.(-2+4J5,-2) E.(2,4/5-2)

8
. . . 2
Find the constant term in the expansion of (3x3 - —j .
X

A. -28 B. 28 C.576 D. 16128 E. 81648
Using log 7 = 0.845, find the number of digits in 7%,

A. 200384 B. 1692 C. 1693 D. 1703 E. 2003



23. Find the area of the region common to the graphs of y > |x —17| -land y<17.

A. 1445 B. 162 C. 289 D. 306 E. 324

24. Find the product of all real values of x such that log . 9—1log, 3=9+6log ; X.

A. 32 B.3" C.1 D.3" E. 32

25. Let x be the square of some integer k such that x has a units digit of one when written in
bases seven, eight and nine. Calculate the probability that the units digit of x is also one
when x is written in decimal form.

A.1/5040 B. 1/10 C. 173 D. 1/5 E. 2/5

TB1: 1.407 can be written as a fraction a/b where a and b are relatively prime positive
integers. Find the value of a + b.

TB2: How many distinct groups can be made out of a selection of nine people if a group must
have at least one member?

TB3: Find n where 0 < n < 999 and 2% = n mod 999.



Answer Key

1. B
2. D
3. A
4. E
5. B
6. C
7. C
8. B
9. E
10. D
11. A
12. D
13. E
14. D
15. E
16. E
17. B
18. E
19. C
20 A
21. D
22. C
23. E
24, B
25. E
TB1: 65
TB2: 511

TB3: 400



