1. Find the\minimal value of

ViemOD2+b-124+/(a—1)2+b2+ VaXF (b—1)2+ Va2 + b2

where a, b are arbitrary real numbers,

(a) 2V2 (c) 32

(b) V2 (d) -5v2

2. The numbers 1-4 @re written on a board. At any time, e may
pick three numbers'a, b, and c on the board and replage, them
with (a+b)/2, (b%c)/2 and (c+a)/2. If M and m are the greatest
and smallest sums of the four numbers that can belattained after
doing the epération twice, respectively, then find‘mxM

(a) 80 (c) 100

(b) 95 ()75

3. Evaluate the following:

9
L& :
T

(a) 1/2 (c)1

(b) 1/3 (d)2
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4. McCain and’James are competing in a basketball duel. McCain
has 2/3 ¢hance of winning a match and Jordan has 1/3 chance of
winning/a'match (no ties are allowed). What is the probability that
James.will win in three or fewer matches if they play five
mdtches?

(a) 232/243 (¢) 332/343

(b) 432/443 (d) 532/543

5. How many factors.does 84 have?

(a) 25 (c) 24

(b) 12 (d) 18

6.'A 68-digit number B, when writténiin binary (base 2), is made
up of sixty-eight 1's. Find log,(1 +B).

(a) 69 (c) 62

(b) 68 (d) 64
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7. Petersomptilt a very mathematical snowman. Jhe snowman
consisted.of three spheres whose radii formed an increasing
geomefric sequence with common ratio 3:2(If the volume of the
top $phere was 171xn less than that of thébottom sphere and the
radius of the smallest sphere can be written as

-’*r’iﬁ
1 \. -

(where a, b, and c are posifive integers, b/c is in lowest terms,
and b and ¢ do not contain any perfect cube factors other than 1),
what is a+b+c?

(a) 22 (c) 43

(b) 13 (d) 81

8.*How many integers from 1 to 1000-are multiples of 12 but not
152

(a) 53 (c) 23

(b) 82 (d) 67
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9. A blindfojded Brian is trying to pin the tail onythe donkey. He
knows thaf*the donkey, a circle with radius 2f{,"is on a 5ft x 5ft
poster/beard. It is guaranteed that tail willfand on the poster
board:.Let p be the probability that he pins the tail on the donkey
and.q be the probability that he misses\the donkey.

What is p + q?

(a)1 (c) 3

(b) 2 (d) 4

10. Let f(n) be the_remainder when n® is divided by 7.What is
f(f(f(3)))?

(a) 2 (c) 6

(b)3 (d)5

11. At which point(s) do the pargbsla y = x*- 2x + 1 and the line 2x
+y = lintersect?

(a) (-1,0) (c)(0.1)
(b) (1,0) (d) (0.-1)
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12. Mark, Anderson and Kemp are writing a fantasy book for JP.
Working'at*a constant rate, they can write the entire book in 196
days, 98rdays, and 49 days, respectively. How many days will it
take for them to finish writing the bookif.they work together?

(a) 20 (¢)'38

(b) 28 (d) 40

13. If a circle intersects the x-axis at points (6, 0), (8, 0) and
goes through the point (3, 2), find the radius of the cirtle.

(a) V337 (c)\337 /2

(b) V33744 (d)V337 /3

14. Consider the unit sphere (a sphére-with radius 1) centered at
the origin. Find the shortest possible distance between a point on
the unit sphere and the point (3, 4, 5).

(a) 5vV2-1 (c) 5vV2+1

(b) 4V2-1 (d) 4v2+1
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15. While neading a 123-paged book, Lily decided«to count the
page numbeérs. How many times did the digit,3.show up in the page
numbers?

(@) 20 (c).22

(b) 21 (d) 23

16. If f(x) = x® +ax® +bx+e, (1) = 34, and f(4) = 100, find f(3) -
f(2).

(a) 18 (c) 20

(b) 19 (d) 21

17.%En Zhuland, quarters have radius 5-¢m and dimes have radius 1
¢n. If I drop a dime onto a quarter'such that its center lies in
the interior of the quarter (with every point in the interior having
equal probability of being chosen), find the probability that the
dime lies entirely within the quarter.

(a) 9/25 (c) 11/25

(b) 16/25 (d) 13/25



www.onlinemath4all.com

18. Find theynumber of positive integer solutionsdo the equation
2x + 3y, =101,

(a)45 (c) 18

(b) 17 (d)12

19. When evaluated, the difference 2'°-2° can be expressed in
the form a®, where a and bare integers and a is a prime humber,
If iis the square root of -1, then find the value of

Y
;b

(a) -i (c)1

(b)st (d)i

20. Find the integer x that satisfies x*-3x*+3x +124=0.

(a) 4 (c) -4

(b) 2 (d) -2
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21. SupposeP(x) = x(x+1)(x+2)(x+3)(x+4)(x+5)(X*6). Find the
greatesticommon factor of P(1), P(2), P(3), ...x

(a)5038 (c) 5040

(b) 5039 (d)5041

22. If the perimeter of a rectangle is 28 and the length of its
diagonal is 10, find its area:

(a) 64 (c) 81

(b) 72 (d) 48

23. Mr(Bush has two red balls, three blue.balls, and four white
balls. All balls of the same color are indistinguishable. How many
ways are there of arranging the nine balls in a circle?

(a) 190 (©) 160

(b) 140 (d) 170
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24. If a mile.is 5280 feet, what is the areq, in Sguare feet, of a
0.0625 square miles?

(aY4742400 (c) 1742402

(b) 1742401 (d) 1742403

25. Let A = (3, 4) and B =<1, 10). Rotate B 30° counterclockwise
around A to get C. What is the area of triangle ABC?

(a) 14 (c) 25

(b) 29 (d) 18

26. How many different ways are there to'arrange the
chdracters of the word "Puffball"?

(a) 10077 (€) 10079

(b) 10078 (d) 10080
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27. Johnson.likes to shop and is about to buy a'pdir of pants
when he'realizes that he has 12 dollars shoriof the price. He
asks herrfriend Janet, who started out with’25 times the amount
of money he did, to lend her 12 dollars. Jack, who has not spent
any/roney, agrees and is left with 20 ddllars. How much money
did the fwo have in the beginning of.their shopping trip
combined?

(a) 200 (c) 160

(b) 180 (d) 140

28. What is the equation of the line formed when<theline x + 2y =
5 is reflectediacross the x-axis and then the y-axis? Write your
answer in_the form Ax + By = C, where A, B, and € are integers
and A is.positive.

(@) $k+2y+5=0 (c) x+2y+5=0

(b) x+2y-5=0 (d) x-2y+5=0
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29. Henry Yuns around the track. He ran the first-lap at 30 yards
per minute.”How fast must he run the next lgp.to increase his
average'speed to 45 yards per minute?

(@ 90 (c).30

(b) 40 (d) 60

30. Suppose A® + B® + C> = 4 and AB + BC + CA = 3. Find the value
of (A +B+C).

(a) 50 (c)20

(b) 40 (d) 10

31.Zf one side of a triangle is 50 cm lotig'and the another side is
60 cm long, how many possible integer-side lengths are there for
the last side?

(a) 77 (c) 88

(b) 66 (d) 99
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32. Richardjyrandomly picks two numbers (not negessarily distinct)
out of theset {n, 2,2, 3.5}. Let p be the probability that the
sum of the two numbers is an integer, and let-q be the probability
that(the product of the two numbers is dninteger. Find p + q.

(a) 3/8 (€)2/7

(b) 176 (d) 3/5

33. Mr. John got an iPod touch and wanted fo measure its battery
life. After five rung he recorded the following times inChours:
22.7,19.125, 14 3,23, and 20.875. What was the average battery

life in hours?

(a) 15 (c) 20

(b) 12 (d) 22

34. There are four pandas being sent of f to four zoos, with each
panda going to a random zoo. What is the probability that one zoo
gets all four pandas?

(a) 2/65 (c) 1/64

(b) 3/64 (d) 4/65



www.onlinemath4all.com

35. Expressy0.1234545454545........... as a fraction:

(a) 578/5500 (c) 678/5500

(6) 579/5500 (d).679/5500

36. Let the number n be your.answer for this problem.
What is 6 - (9/n)?

(a) 3 (c) 2

(b) 4 (d)1

37. When'the elements in the set given below

T T T (?r)ﬁ T
272 3'\3 4

are simplified to lowest terms, what is the maximum value?

(a) ©°/5 (c) i2/7

(b) ©°/6 (d) /8
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38. A six-sided die is rolled four times. What isthe probability
that twgsixes are rolled consecutively?

(a)d727 (c) 3/27

(b) 2/27 (d)4/27

39. Left circle A have radius-R,"'where R is a positive integer
between 1 and 10 inclusive.We also know that R has four distinct
positive integer divisors. Find the sum of all possible areas of A.
(a) 1207 (c) 140m

(b) 180x (d) 200x

40. Alex); Brian, Charles, David, and Ed competed in a race, in
which™no one tied. Given that Alex beat €harles, Brian beat David
and-Ed, and Charles beat David, how many different orders of
finishers could there have been?

(@) 5 (c)9

(b) 12 (d) 8
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41. In triangle ABC, AB =5, AC = 6, and BC = 7.\Kind the area of
triangle;ABC.

(a)6N6 (c) 1246

(b) 1476 (d)'16V6

42. What is the next term inithe following sequence?
1,2-2,4,4,6,-8,8,16, 10

(a) -62 (c) -32

(b) -25 (d) -44

43. The ratio of a to b is b: 1 and the ratio/éf b to c is 3/2. What
IS awC?

(a) 9/2 (&).29/2

(b) 27/2 (d) 15/2
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44, What isythe maximum possible number of intersection points
among three circles and three lines, all arranged in the same
plane?

(@) 47 ()17

(b) 27 (d) 37

45. Let | x| be the greatestiinteger less than or equal to x andx’|
be the least integer greater than or equal to x. Evaluate 10/ -1.7
+3.3]-3.

(a) 10 (c) 15

(b) 17 (d) 22

46.“5uppose I have a standard deck of52 cards. What is the
probability that when I draw a cards.it’is a heart or an ace?

(a) 1/13 (c) 4/13

(b) 3/13 (d) 5/13
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47. Point Bjlies on the same plane as line AC suchthat B is nine
units away. from C and eleven units away from‘A: If the length of
AC is dnjinteger, let L be the longest possible‘length of AC and |
be the shortest possible length of AC. What is L -l +1 ?

(a) 17 ()36

(b) 24 (d) 44

48. David was walking home when he realized that he cotld save

15 minutes of walking time if he walked directly home'instead of
walking first 90 meters o the east and then 120 meters south.

What is his walking speed in meters per minute?

(a) 3 (c)1

(b)5 (d) 4

49. How many positive integersess than 50 have exactly two
prime factors?

(a) 52 (c) 22

(b) 32 (d) 48
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50. Mr. Henry buys a car for $1500 and sells if\for $1650. Find
the profit percentage.

(a)14% (c) 15%

(b) 10% (d)13%
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Answers

1.a

13.b

19.a

25. ¢

31.d

37.b

43.d

49. c

8.d

14. a

20. c

26:d

32.a

38.b

44. b

50.b

3.d

15.d

21. c

27.c

33.¢c

39.d

45.b

10, ¢

16. c

22.d

28. c

34.c

40.c

46. c

5.b

11. c

17.b

23.b

29.a

35.d

41. a

47. a

6.b

12.b

18.b

24. a

30.d

36.a

42 ¢

48.d
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