
MATH DAY 2008 at FAUCompetition A{IndividualNOTE:1. Enter your name on the answer sheet. Deta
h the answer sheet from the rest of the test before handing it in. You maykeep the test as su
h.2. Starred Problems Twenty of the problems are multiple 
hoi
e. For the other �ve problems (identi�ed with a starbeside their number) the answer is in every 
ase a positive integer whi
h you enter dire
tly beside the problem numberon the answer sheet. Make sure you write 
learly.3. In the multiple 
hoi
e questions, the option NA stands for \None of the previous answers is 
orre
t."4. In all questions, i stands for the imaginary unit; i2 = �1.5. logb a denotes the logarithm in base b of a; logb a = 
 if and only if b
 = a.6. Do NOT assume that pi
tures are drawn to s
ale. They are merely intended as a guide.THE QUESTIONS(25 problems; 4 pages not 
ounting the 
over sheet nor the answer sheet)1. One of the fa
tors of x4 + 4 is(A) x2 + 2 (B) x+ 1 (C) x2 � 2x+ 2 (D) x2 � 4 (E) NA2. The degree of (x4 + x+ 2)5 � (x4 + x� 3)5 as a polynomial in x is(A) 20 (B) 19 (C) 18 (D) 17 (E) 16 (F) NA3. What is the 
oeÆ
ient of x in the polynomial (1 + x) + (1 + x)2 + (1 + x)3 + � � �+ (1 + x)n?(A) n(n+ 1) (B) n(n+ 1)=2 (C) n (D) n+ 1 (E) NA4. The symbol jxj means x if x is not negative and �x if x is not positive. The number of solutions of the equationjxj2 + jxj � 6 = 0is (A) 0 (B) 1 (C) 2 (D) 3 (E) 45. If x+ y = 10; and xy = 20, then 1x + 1y is:(A) 110 (B) 12 (C) 1 (D) 2 (E) 46. If the points (2;�3), (4; 3), and (5; k=2) are on the same straight line, then k equals:(A) 12 (B) � 12 (C) � 12 (D) 6 (E) � 67. The arithmeti
 mean (average) of a set of 50 numbers is 38. If two numbers, namely 45 and 55, are dis
arded, themean of the remaining set of numbers is:(A) 36:5 (B) 37 (C) 37:2 (D) 37:5 (E) 37:521



8. How many positive integers, in
luding 1 and 756, are there that exa
tly divide 756?(A) 6 (B) 18 (C) 24 (D) 36 (E) NA9.� Determine the smallest positive number that has a remainder of 1 when divided by 3, of 3 when divided by 4, and of 4when divided by 5. Enter your answer dire
tly on the answer sheet.10.� The sum of three numbers is 98. The ratio of the �rst to the se
ond is 2=3, and the ratio of the se
ond to the third is5=8. Determine the value of the se
ond number. Enter your answer dire
tly on the answer sheet.11. The expression 2 +p2 + 12 +p2 + 1p2� 2 is equal to:(A) 2 (B) 2�p2 (C) 2 +p2 (D) 2p2 (E) NA12. By adding the same 
onstant to ea
h of 20, 50, 100 a geometri
 progression results. The 
ommon ratio is:(A) 5=3 (B) 4=3 (C) 3=2 (D) 1=2 (E) 1=3 (F) NA13. Charles has 5q + 1 quarters and Ri
hard has q + 5 quarters. The di�eren
e in their money in dimes is:(A) 10(q � 1) (B) 2(4q � 4)=5 (C) 5(q � 1)=2 (D) 2(q � 1)=5 (E) NA14. Peter takes 4 hours to paint a wall of a 
ertain length. Paul takes 6 hours to do the same job. If both are to paint awall twi
e as long, Paul beginning at one end, Peter at the other, how mu
h time would it take them to 
omplete thejob? (A) 5 hours (B) 5 12 hours (C) 4 12 hours (D) 4 hours 48 minutes (E) 5 hours 12 minutes15. A wheel with a rubber tire has an outside diameter of 25 in
hes. When the radius has been de
reased a quarter ofan in
h, the number of revolutions of the wheel in one mile will:(A) be in
reased about 2% (B) be in
reased about 1% (C) be in
reased about 20%(D) be in
reased about 0.5% (E) remain the same16. In the puzzle sudoku, one �lls in a 9 by 9 square grid with numbers from the set 1,2,3,4,5,6,7,8,9, with exa
tly oneo

urren
e of ea
h of these numbers in ea
h row, one in ea
h 
olumn, and one in ea
h of the nine 3 by 3 boxes. Supposethat you are 
onstru
ting su
h a puzzle, and have �lled in the upper left 3 by 3 box 
ompletely. How many possiblearrangements of numbers remain for the upper right 3 by 3 box?(A) 1; 082 (B) 12; 096 (C) 40; 324 (D) 362; 880 (E) NA17. 10 boys and 10 girls are to be seated in a row. What is the probability that no two boys or two girls seat next to ea
hother? (A) 10!20! (B) 10! � 10!20! (C) 10! + 10!20! (D) 2 � 10! � 10!20! (E) NA18. If 4x � 4x�1 = 24, then (2x)x equals:(A) 5p5 (B)p5 (C) 25p5 (D) 125 (E) 25 (F) NA19.� If � is an a
ute angle and tan� = 4, then sin(2�) 
an be written in the form a=b, where a; b are positive integers withno 
ommon divisor other than 1. Enter the value of a+ b in the answer sheet.20.� What is the last digit (unit digit) of 22008? Enter your answer dire
tly on the answer sheet.21.� The sum of the roots of the equation xlog5 x = 625 
an be written as a fra
tion a=b where a and b have no 
ommondivisor other than 1. Enter the numerator a dire
tly on the answer sheet.2



22. The area of a 
ir
le ins
ribed in a regular hexagon is 100�. The area of the hexagon is:(A) 600 (B) 300 (C) 200p2 (D) 200p3 (E) 200p523. The base of an isos
eles triangle is 6 in
hes and one of the equal sides is 12 in
hes. The radius of the 
ir
le through theverti
es of the triangle is: (A) 8p15=5 (B) 4p3 (C) 3p5 (D) 6p3 (E) NA24. Three lines are drawn from a point P . Two of them are tangent to a 
ir
le at A and at B, respe
tively; the third oneinterse
ts the 
ir
le at C and at D. If the lengths of the segments AC, CB, DB are jACj = 6, jBCj = 3, jBDj = 4,determine jADj.

bB
b

A
b

C bDPHints: Two useful theorems are: The measure in radians of an angle with its vertex on a 
ir
le and sides formed bya tangent and a se
ant is one half the length of the inter
epted ar
. The measure in radians of an ins
ribed angle ina 
ir
le is one half the measure of the inter
epted ar
. One immediate 
onsequen
e of these theorems is, for example,\PAC = \PDA. There are more equal angles 
oating about.(A) 6 (B) 8 (C) 10 (D) 12 (E) NA
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25. Three 
ir
les are pla
ed between two lines as in the diagram. The 
ir
les are tangent to the lines, and the middle 
ir
leis tangent to the two other 
ir
les. If OP = 12 and the radius of the largest 
ir
le is 5, determine the radius of thesmallest 
ir
le.
b

P
O

(A) 8081 (B) 8180 (C) 9p80 (D) p8081 (E) NA
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ANSWER SHEETNAME: (Please print 
learly)NAME OF YOUR SCHOOL: (Please print 
learly)1 A B C D E F 15 A B C D E F2 A B C D E F 16 A B C D E F3 A B C D E F 17 A B C D E F4 A B C D E F 18 A B C D E F5 A B C D E F 196 A B C D E F 207 A B C D E F 218 A B C D E F 22 A B C D E F9 23 A B C D E F10 24 A B C D E F11 A B C D E F 25 A B C D E F12 A B C D E F13 A B C D E F14 A B C D E F
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