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Category 1
Mystery
Meet #1 - October, 2014

1) Bill created a story intended to be kept secret. He shared it with six
of hisfriends. Each of hisfriends shared that secret with nine other
friends. How many people now know this secret?

2) What isthevalueof C inthissequence? 66 34 18 C 6 ...

3) Thereare 400 peopleinthecafeteria. If thereare 40 more adults
than children and 40 more adult men than adult women, then how
many adult men arein the cafeteria?

Answers

1)
2)

3)




Solutionsto Category 1
Mystery
Meet #1 - October, 2014

1)

2)

3)

Bill + 6friends + (9)(6) morefriends
1+6+54
61

Each term isone more than half the previousterm.
For example, 34 isone morethan half of 66.

So, C isonemorethan half of 18,so C=10. To
check, 6 should be one morethan half of 10. .. and
itis!

Answers
1) 61
2) 10

3) 130

M any students may opt for using the strategy of " guess and check"
and should be able to solve rather quickly. For those with some

algebraic expertise:
L et X = the number of adult women

X + 40 = the number of adult men
2X + 40 = thetotal number of adults
2X + 40 - 40 = the number of children
Then (the number of children) + (the number of adults) = 400

(2X +40-40) + (2X +40) = 400

4X + 40 = 400

4X = 360

X =90

So, thereare 90 women, 130 men, and 180 children, for atotal of

400 people.




Category 2 For all problems below, angles

Geometry aremarked in degrees as shown.
Meet #1 - October, 2014 Figures are not necessarily drawn
to scale.

1) Inthefigureat theright, how 72

many degreesarein the

complement of angle W ? W 127

: : 115 23

2) Thetwo horizontal linesare

parallel. How many degrees

areinangle A ifitisless .

than 180 degrees?

3) All three horizontal linesare parallel. How many degreesarein the
supplement of angle N ?

Answers
81
1)

)
2) )




Solutionsto Category 2
Geometry
Meet #1 - October, 2014

1) The supplement of the 127-degree angleis Answers
(180 - 127), or 53 degrees and liesin theinterior
of thetriangle. Theremaining angle, W is 1) 35
(180 - (72 + 53)), or 55 degrees, asthe sum of the
anglesof atriangleis 180 degrees. The question, 2) 92
however, asks for the complement of angle W.
So, 90-55 = 35 degrees. 3) 143

2) Strategy: Extend theparallel linesto theright, creating angles with
the far-right slanted line segment that serves asa transversal.
Thetrianglein the upper-right of thefigure
has three angles: B, C, and 23. 115
Angle B isthe supplement of 115
and measur es 65 degrees. Angle C
= 180- (65 + 23), or 92 degrees.
Angle A isequal toangle C ~ T »
(corresponding angles). Therefore, angle A = 92 degrees.

3) Strategy: draw alinethrough the vertex of the 81 degree angle that
isparallel tothethree horizontal parallel lines. The 81 degree
angleis now subdivided into two angles. A =34 (corresponding
anglesare equal) and B =47 (81 - 34 = 47).

B =C =47 (alternateinterior). D =65 because 180 - (47 + 68).
E correspondsto /
< —»

D =65. Gisthe
supplement of 102,
so G=78. “« - <. .\, o P >
F correspondsto G = 78.
N+ E + F =180. Therefore,

N = 180 - (65 + 78) N

= 180 - 143 p E F

= 37.
Finally, the supplement c \&8 5 G \ 102
of Nis(180- 37) =143. ¢




Category 3
Number Theory
Meet #1 - October, 2014

1) What isthe sum of all the prime numbers between 40 and 60 ?

£

2) %‘, has an odd number of factors.
isdivisible by 3.

> 20.

e

< 70.

v
What isthe value of @ ?

3) How many of thethree-digit numbersthat can be made using the
digits 1, 3, and 5 are not multiples of three ? Each digit can be
used mor e than once.

Answers

1)

2)

3)




Solutionsto Category 3
Number Theory
Meet #1 - October, 2014

1) 41+43+47+53+59 = 243

Answers
C
2) Qﬁ isa perfect squareif it has an odd number 1) 243
of factors. If that squareisbetween 20 and 70, 2) 36
then it could be any of these: 25, 36, 49, or 64.
The only onedivisible by 3is 36. 3) 18

3) Thefull list of three-digit numbersis: 111, 113,
115, 131, 133, 135, 151, 153, 155, 311, 313, 315, 331, 333, 335,
351, 353, 355, 511, 513, 515, 531, 533, 535, 551, 553, and 555.
Checking that there should be twenty-seven numbers. 3x3x3 = 27.

The numbersthat aredivisible by 3 are those whose digit-sum isa
multiple of 3: 111, 135, 153, 315, 333, 351, 513, 531, and 555.

That isnine numbers. Therefore, thereare 27-9, or 18 numbers,
that are not multiples of three.



Category 4
Arithmetic

M

1)

2)

3)

ect #1 - October, 2014

Using the standar d or der of operations, find the value of

2[2[2+2x2)]2

The arithmetic mean (average) of 17, 26, 42, and 59 isequal to
the arithmetic mean of 19 and N. What isthevalueof N ?

In preparation for handing out candy at Halloween, Frank bought
forty 30-cent candy bars, X 50-cent candy bars, and fifteen
75-cent candy bars. If the median cost of all the candy barsis

50 cents, and X isawhole number, then what isthe smallest
possible value of X ?

Answers
1)
2)

3)




Solutionsto Category 4
Arithmetic
Meet #1 - October, 2014

1)

2)

3)

: Answers
2[2[2+2:«:2]]2 -
E 1) 288
= 2[2[2+4U2 )
D 2) 53
= 2[2(6)]
> 3) 26
- 2[12]
= 2[144]
= 288

Theaverageof 17, 26, 42, and 59 istheir sum divided by 4. The
sumis 144. Dividing 144 by 4 yields 36. Then 36 isthe average
of 19 and N. 19 is 17 lessthan 36,s0 N is 17 morethan 36.
So, N =53,

Sincethereare 40 of the least expensive candy bars, and only 15
of the most expensive, then we have to compensate by having at least
26 of themid-priced candy barsin order for the 50-cent bar to be
the median price.



Category 5
Algebra
Meet #1 - October, 2014

1) If 3W+7 =34 and 5A -9 = -39, then what isthe value of
-2WA ?

2) Theletters of the alphabet, {A, B, C, ..., Z}, correspond to the
consecutive integers {-8, -7, -6, ..., 17}. For example, A =-8, B =-7,
N = 5, and soon. The number, zero, isincluded among the integers.
Find the sum of the numbers corresponding to thelettersin

the following word:
HALLOWEEN

3) Find thevalue of N if

2(N + 1) + 3(4N - 5) - 6(7N + 8) - 9(10N - 11) = 12(13 - 14N) + 32

Answers

1)
2)

3)




Solutionsto Category 5
Algebra
Meet #1 - October, 2014

1)

W+7 =34 5A -9 = -39 Answers
3W = 27 5A = -30
W =29 A=-6 1) 108
So, -2WA = (-2)(9)(-6) = 108 2) 14
3) 3
ABCDEFGHIJKLMNOPQRST
8 -76-54-3-2-101234 56 7 8 91011
u VvV W X Y Z
12 13 14 15 16 17
HALLOWEEN (-1)+ (-8 +(3) +(3) +(6) + (14) + (-4) + (-4) + (B)

14

3) 2(N+1)+3(4N -5)-6(7N +8) - 9(10N - 11) = 12(13 - 14N) + 32
2N +2+ 12N - 15- 42N - 48 - 90N + 99 = 156 - 168N + 32

- 118N + 38 = 188 - 168N
50N = 150
N =3



Category 6
Team
Meet #1 - October, 2014

1) In 1492, Columbus sailed the ocean blue. How many yearslater did
M agellan completethe very first trip around the world in a year that
isthefirst perfect squareinteger that is greater than 14927

2) C isan "abundant" number if the sum of itsfactors (excluding C) is
greater than C. What isthe sum of all abundant numbers greater
than 40 but lessthan 50 ?

3) How many of the smallest cubes
aretherein thisfigure? All holes
extend completely through the figure.

LinesMA and TH intersect at point X.
Angles 1 and 4 arecomplementary.
Angles 2 and 6 aresupplementary.

Angle 3 measures 18 degrees. How

many degreesarein angle 5?

5) A number isdivisibleby 18 if it isdivisibleby 9 and by 2. How
many numbers between 2300 and 2600 aredivisible by 18 ?

ANSWERS 6) Using the answers from questions #1-5,

add the number of factorsof B tothe

1) =A number of primefactorsof (D - C).
Then multiply the answer by the

2) =B number of composite factors of (A - E).
What isthe sum of all of the factors of

3) =C the final answer ?

49 =D

5 = =E

6




Solutionsto Category 6
Team
Meet #1 - October, 2014

ANSWERS
1) Thesguare number is 1521, which isthe
1) 29 =A squareof 39. 1521 - 1492 = 29.
2) 90 =B 2) Theabundant numbersbetween 40 and 50
are 42 and 48. Their sumis 90.
3) 4=C
3) Any way you count the cubes, thetotal is 44.
4 72=D
4) #1 + #2 + #3 + #4 + #5 + #6 = 360
5 17 =E #L + #4 + #2 + #6 + #3 + #5 = 360
90 + 180 + #3 + #5 = 360
6) 96 270 + #3 + #5 = 360
#3 + #5 = 90
18 + #5 = 90
#5 = 72

5) Thefirst number larger than 2300 that isdivisibleby 18 is 2304,

6)

becauseit iseven and the sum of itsdigitsis 9. The difference
2600 - 2300, or 300, will accommodate 300/ 18, or 16 more
multiplesof 18, with 12 (the remainder of that division) left over.
So, thereare 17 multiplesof 18 between 2300 and 2600.

There aretwelve factorsof 90, namely: 1, 2, 3,5, 6, 9, 10, 15, 18,
30, 45, and 90.

Therearetwo primefactorsof (D-C, or 72-44, or 28),
namely: 2 and 7.

Thissumis 12+ 2, or 14.

There are three composite factorsof (A-E, or 29-17, or 12,
namely: 4, 6, and 12.

Multiplying the previous sum of 14 by 3 (the number of composite
factorsof 12) givesus 42.

Thefactorsof 42 are: 1,2,3,6,7, 14,21, and 42.

Theirsumis: 1 +2 +3+6+ 7+ 14 + 21 + 42 = 96.



