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Category 1 - Mystery
Meet *2 - December, 1999

1}  “What is the smallest positive whole number which, when divided by
1, leaves a remainder of 1, but when divided by either 3 or 4,
leaves a remainder of 2 ?

2) If seyen diagonals can be drawn from the vertex of a regular
polygon, then how many sides does the polygon have ?
{Hote: A diagonal is a line segment which connects any bwo
non-consecutive vertices (corner points) of a polygon.)

3}  All of the shirts in Yeronica’s closet are either T-shirts or blouses.
Two-fifths of her shirts are blouses. If she were to buy another

blouse, then % of her shirts would be blouses. How many T-shirts

are there in Yeronica’'s closet ?

ANSWERS
n__
2)

3)




SOLUTIONS - Meet #2 - Category 1

AN SWERS

CATEGORY 1
MTSTERY 1)

1) 50
2) 10

3y 12

2)

3

We are looking for the simallest positive number
which is b more than a muliple of 12, bub ohe more
than a mulkiple of 7. Searching numbers which ars
b miore than mulkiples of 12 until we reach one
tore than a multiple of 72 14 26 38 50

Answet 0

aince a diagonal cannol be dravwn from a vertex o
eithet adjacent vertey, of b kself, then the numbset of
Sides must b three more than the numbser of
diagonals. Since there are 7 diagonals, thers must
e 743, or 10 sides. Hete is a drawing:

suggestion: Create a set of fractions which are
eduivalent bo g Then add 1 b baoth the numerator
and denominator until one of the fractions reduces to
3.

5
2 4 & B
5 10 15 20
22 13
& 11 16 Z21

Q 3
— reduces o —.
21 7

IFyeronica had 8 blouses and 12 T-shits, then % f
the shirts in her closet would be blouses. Buyving one
mare blouse would maks % af het shirts be blouses,

and E reduces i E.
21 7

Answer: 12 T-shirts.
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Category 2 - Geometry
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1)

2)

3)

The length and width of a rectangle are positive whole numbers. How
many different rectangles are there which have a perimeter of 36 ?
{Hote: IFthe length of a rectangle is L, and its width is W, then the LW
rectangle is considered to be the same as the WxL rectangle.)

The yard behind Bobby’'s house is shaped like a rapezoid as pictured
below. He has hired someone to seed the yard for a lawn at the rate of
8¢ per ten square feet. How many doellars will Boebby pay? Round
your answer to the nearest whole dollar.

ad feet
L]

80 feet

120 feet

A square, a regular hexagon, and a regular octagoen haye equal
perimeters. If T = the perimeter of the octagon, and H = half of the
perimeter of the hexagon, and the area of the square is 169 square
meters, then find the value of T - H.

ANSWERS

2) %
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M-S WERS

CATEGORY 2
GEOMETRY 1)

13 9
2) 655

3) 26 2)

3

Rectangles with the following dimensions have a
frerirneber of 36

1417 2416 315 414 5x13 Bx12
fH11 Bx10  Sx9

Answer There are 9 rectangles,

IF Bobkyy pays 786 perben square feel, then he pays
LA persquare fool His otal payrmesnt must be
(# of square feel) (# of & per Squane ook

- [SuBnI(78)

= ;—{ED}{IED + 9007 &)

= ANCZ100(7 .30

= 62,520 ¢

To convett cents i dollars, divide by 100
6% %20 < 100=§ B55.2.

Found ko the nearest whole dollar § 655,

IF the area of the square is 169 square meters, then

ohe side is 69, of 13 meters, and its frerirneter is
4(13), of 22 mekers.
T = the perimetser of the octagon = 2 mebers.

H = half the perimeter of the hexagon = ;—{52} = 26.
T-H=52-26 = 26.
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Category 3 - Number Theory
Meet *2 - December, 1999

n o 24.38.5C_720,

then find the value of Az +5B-4C

2y AE10:15 AM., Jared took a sip of water, a sip of orange juice, and
a sip of coffee simultaneously (at the same time). IF he sips water
every 12 minutes, and he sips orange juice every 18 minutes, and
coffee every 20 minutes, then at what time of day will he next sip all
three drinks simultanecusly? (Hobte: Tou masfinclude A M. or P.M.
with your answrer.)

3}  The GCF {greatest common Factor) of Mand Pis 8. The LCM
{lowest common multiple) of M and P is 120. IF M = 40, then what
is the value of P ?

ANSWERS

1)
2)

3)
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AN SMWERS
CATEGORY 3

HUMBER THEORY 17 F 24 -3B-5C=?ED, the n working backwards,

prirme fackor the number 720:
1) 22 720 = 2% 360
=2%2x 180
2} 1153PM. =2x2¥2x90
=2H 2K 2K 2045
3} 24 =2X2K2u 2K 315
=2H2H2N 23K 3NS5

= 2Fx 3 g5l
Therefors, AE +5B-4C

4% +52y -4l

16+10-4
22

2] Find the LCM [ lowest common multiple) of 12, 18,
and 20
12 = 2°x3
15 = 2x3°
20 = 2%x5
LOM12,18 200 = 27 x3%%5 = 4u0x5 = 180
1280 minubes = 3 hours,
Three hours affer 10015 AM. i 115 P.M.

3] Use the pringiple thak

GEF (M P) - LCM (M P = BP:
S(1200 = 40(F)
960 = 40P
960 =40 = 40F =40
24 = P
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Category 4 - Arithmetic
Meet *2 - December, 1999

1)

2)

3)

Express the following as a mixed numeral in the simplest form

& g where A, B, and C are whole numbers, and % i5 in lowest
terms: = +L
) £

6+ _
&
S+2

A bag of M&Ms contains 720 pieces of candy. One-fourth of them

1 1 1
are red, - are yellow, = are blue, o are tan, and the rest are

orange. How many pieces are orange ?

Simplify. Write your answer as an improper fraction in lowest

051+02
051-02

terms:

ANSWERS
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A N-SWER-S
CATEGORY 4
5 3]
ARITHMETIC 1 t—
.
no6g - e —2 - 52
B+ — =
51 °+3
2y 308 _ & _ &
- 5+5§ = '5"'%
7 7
]
By O
1 43
= 5-+f%§
45
= 5+E
g
- 62
8

2] The fraction of Mé&Ms which are orangs:

[1 1 1 1)
1-|1—-+—+—+—
4 & 15 10

[QD &0 20 35)
= - + + +

360 360 380 360
e

360
154
360

L or720=2 50 2 or 72005 154(2), or 308.
360 360

3 Convetting the repealing decimals b frachions may

b lp:
081 +0Z
051 -02
=21 2 21 22
_ 93 g _ 939 99
I STz
99 9 99 99
73
= 99
EE
99
73 29 73 99

3|3
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Category 5 - Algebra
Meet *2 - December, 1999

1)

2)

3)

The formula for the total surface area of a ¢one is :I'I:I'2 + Tirh

Find the number of inches in the height, h, of a cone whose total

surface area is 7 /7 square inches, and whose radius, I, is
7 inches.

iF 3V =L, and 6- =9, and Q)+ #’=0, then find the value
of V.

Together, Peter and Gordon have 80 goldfish. IF Peter gives 20 of
his goldfish to Gordon, then Gordon will haye 16 more goldfish than

Peter. How many goldfish did Gordon haye originally ?

ANSWERS

1)
2)

3)
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NS WERS
CATEGORY %
ALGEBRA

13 4

2y 1

3) 28

1)

z)

3)

Surface Area = m‘z + mith

77T = *n'{r2 + rh]

2

. ﬂ{r + rh]

i i

'I-"I-'=r2+r]1

77={7F +(7h

¥ =49+7h

77 +{ =49 = 49 +{ =493 + Th

25 = Th
d=h

b - =9, 50 f=-3.

Do+ gf=0, 50 D+(-H=0, and D=3 .
¥ =50, 50 3 =3 and ¥=1.

The fallewwing chart organizes informmaticon.
Let # = the # of Peter's original goldfish
80 - A = the # of Gordon's original goldfizh

# of Peter’'s
ariginal
goldfish

bt

# of Gordon's
arignal
goldfish

o0 - X

# of Peter’'s goldfish
after he gives 20
to Gordon

A= 20

# of Gordon’s goldfish
gfter he gets 20
from peter

(80 - X))+ 20




SOLUTIONS - Meet #2 - Category 5

Category 5 - continued . _ .

LIsing the informmakion in the lask by frames, and that
Gordon will have 16 more goldfish than Peber, solve
this edquakion:

Bl-¥+20 = ¥-20+16
100-¥ = ¥-4
100-X+¥ = H+¥-4
100 = 2% -4
100 +4 = 25-4+4
104 = 2%
104 + 2 = 26+ 2
od = K

since B0 - X represents the numbet of goldfish
which Gordon had originally,

a0 -
80 - %2
28
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Category 6 - Team Questions
Meet *2 - December, 1999

1)

2)

3)

4)

>)

6)

How many three-digit positive prime numbers bebween 300 and 350 have
exactly bwo digits which are the same ?

Roger rode his bicycle 15 miles in 42 minutes_ At this rate, how many hours
would it take Roger to ride his bicycle from Boston to Hew York Cilty, if he
takes three 253-minute breaks for meals 7 The distance along Hoger's route
5 190 miles. ExXpress your answer as a mixed numeral in simplest form.

The length of each side of a parallelogram is multiplied by 6 o create a
similar parallelogram whose area is 612 square feet. How many square feet
are in the area of the smaller parallelogram ?

The heights, in inches, of Moe, Larry, Curly, and 5hemp are conseculive odd
integers. Shemp is taller than Larry, while Curly is shorter than Larmry. Moe
is the shortest, and 3hemp is the tallest. If the sum of all their heights is 272
inches, then how many inches tall is Larry ?

Ay is defined to be wi{w - 1). For what value of ¢ does X¢= 22567

Evaluate the following expression, using the answers to questions #1-5 as
values for A,B,C.D, and E, respectively:

B[2D-(C+ 1)]—&— 1]

D-(E-A)]

1)
2)
3)
4)
>)

6)

ANSWERS
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ANSWERS

CATEGORY 6
TEAM QUESTIONS 1] Thete are bwo possible searches o conductk -
(171 prime numbers bebwveen 300 and 400, and
1) 4 (21 three-digit numbers bebween 300 and 400 which
hiave exactly bavo digits which are the same.

2) lu% Even numbers can be guickly eliminated, as
they are all divisible by 2. Mumbers whose
3 17 units digit is 5 can also quickly be eliminaked.
The (2} option may e faster, then test each
4y 69 fossitiline ko see iF LIS prime.
=) 48 203 31 313 323 331 337 339 343
6 49 Adgain, this list easily elimines numbers which are

divisible by 2 or 5.

The fallewing lisk eliminakes (those which are
scrabched oul) mulkiples of 3.

SEE 311 313 323 331 337 338 343
owhich leaves us with this list:

311 M3 323 31 337 343

The multizle of 7 is shown scrabched oul below
311 33 323 33 337 343

owhich leaves us with this list:

a1 33 323 331 337



SOLUTIONS - Meet #2 - Category 6

Category 6 - continued . . _

Mone of the remaining numbers is divisible by 11 or
13, Howeewer, 323=17%19. Allfour of the

remmaining nurmbers fall below &350, or = 18.7.
sihce hohe of them is divisible by 17, we can
conclude thak they are all prims numbers,
Answer There are 4 such numbers.

It helps o convett Boger's speed o miles per hour by
salving this propottion:

15_X
42 6l

15060} = 422
00 = 42X

M0 + 42 = 425 + 42

2118y
42
212 =%

The tokal number of hours it should take for Boger bo
ravel rem Boskon B Mew Tork Ciby s

(190 + 21%) +@

=11
= (1'5"] + E) + L)
7 =1

= (1gn.l) +E
150, &0
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Category 6 - continued . _ .

S
15 &0

- [=).E
a0 a0

07
a0

= 10~
60

Lsing the conceptthal “when an object is enlarged

by & scaling fachor, its area is enlarged by the square
of that scaling Fackor”, we should know thal since the
stnaller parallelogram was scaled by a factor of B, 5o

ks area was scaled by a fackor of 52, o 36. IFthe
area of the larger parallelogram is 612 square feet,
then the smaller one hasanarea of 612 + 36, or
17 square feet,

Let = = the number of inches in Moe's height
#+2 = the number of inches in Curl's height
#+4 = the number of inches in Lamy's height
#+6 = the number of inches in 3hemp’s height

A+ [A+E) + (A+d) + (R+6) = 272

1 +12 = 272
G+ 12 +(-12) = 272 +(-12)
44 = 260
44 +4 = 260 +4
# = B5
#+4 = B9

Thetefore, Lamy's heightis 69 inches.
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Category 6 - continued . _ .

IF e = w10,
then  He = c{o-1),
2258 = ¢(c-1)

Mo knowledge of quadralics is necessany here, as ¢
and (¢- 1) mustbe consecutive integers, whose
values can be found threugh “guessing and
checking”. c¢=48, and [(¢-1)=47.
Therefore, ¢=48.
B[2D -(C+1]]+ (E —1]
&

D -[E - &3]

m%[z(a-aj—(w +1)]+ (44_8 —1]

69 - (45 -4)

10 %[135 - {18)]+ {1z -1
69 -[44)

7
105[120]“[11)
25

%[mnp 11}

£5

1214 +11
£5

1225
£5

= 49



