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Round 1

2
From the figure below: (\/7) +(7- X)2 = x*. Simplifying gives 7+49—14x+X> =X* and then
56=14x and x=4.

Round 2
All x, y, Z are nonnegative real numbers. Using change of base, rewrite the system as:

logx+ logy N logz
log2 2log2 2log2
logy+ logz N log x _
log3 2log3 2log3
logz+ log X N logy 5
log4 2log4 2log4

Thus, getting common denominators and clearing fractions gives:
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2logx+logy+logz=4log2 Q)]

2logy+logz+logx=4log3 (2)

2logz+logx+logy=4log4 3)
Adding all three equations we get: 4log X+4logy+4logz=4(log2+log3+log4).
This simplifies to: 410g(XyZ) = 4log(2-3~4) and then x'y*z* =2%3%4* (4).

Z
Equation (3) — (1) gives: logz—logx=4log4—4log2. Hence, —=2"and — =
X

24
. : z 4 3%z
Equation (3) — (2) gives: logz—logy =4log4—4log3. Hence, — =3—4 and v =y
y
74 316 44
Substituting into (4), we get: (2 j( P j(z“) =2%3%4* . Hence, (212)(316)( —48) (212)( )
32 3 32
5 S TS 3
Thus, 2> =2%37"*. Hence, z _2 32 Hence, x:%:_ and y= 43 —3—3 27
3 3 2 4 2> 8
This gives the ordered triplet (% % %)

Round 4

Triangle AED and triangle AGB are congruent because ZAED = ZAGB =90°, AE = AG =3, and

ZEAD = ZGAB, because they both equal 90° — Z/DAG . So they have the same area. Thus the area of
ABCD (shaded region) is the same as the area of AECG which is one quarter of the area of the small

square (%(6 6)= %(36) = 9). The area is 9 square units.
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Round 5

The sum of interior angles of a regular n-sided polygon is 180°(n—2). So 180(n—2)=1800.
Simplifying gives N—2=10 and n=12.

The area of a regular n-sided polygon with side length Sis A=—F—= 1 s’ncot (%j .
T
4 tan ( )

2
1 1( 1 V4 11 4 . p
In this case s=—= and n=12,s0 A=—| — | (12)cot| — |=—-—-12cot| — |. Simplifying further
S 4(ﬁ]( ) (lzj 43 (12) P
gives:
I+t zt z
T T oz MW 1430 1443 B+ B+143+43 4+243
A=cot| — |=cot| ——— |= = = . = = —2+3
3 04) i _wn®  V3-1 B-143+1 3-1 2
3 4
Round 6

If more than 24 people show up, there will not be enough seats since there are only 24 seats. So
X>240r X=25and X~ Bin(25,0.92).

Hence, P(x=25)= @2}(0.92)” (1-0.92)" =(1)(0.92)” (0.08)" ~ 0.1244 =12.44%

Round 7

From the first equation: x*y*(x+y)=810. From the second equation: X'y’ (x3 + y3) =945 .

Now 2x’ +(xy)3 +2y° :2(x3 + y3)+(xy)3 :2(3j;j+x3y3.

Cubing both sides of the first equation gives:
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X+ Yy +3xy(x+ y)):8103

(
x?y" (x3 +y’ +3xy-—841(31 j =810’
X'y

X7y 93453 +3- 83103j:8103
X’y X’y
X'y’ (945+3-810) =810’
810
Xy =—— =54
y 15
So (from above) 2x3+(xy)3+2y3 =2 93453 +x3y3 =@+54=89.
Xy 54
Round 8

From the picture, & = B— A, where B and A are the measures in degrees of
the minute hand and hour hand with respect to the 12 o’clock position.

To find B, note that 1'= % =6°, hence the minute hand creates

(with 12 o’clock) angle B=42'=6-42=252°.

To find A, note that 1 hour = % =30°. The hour hand rotates 30°in one

hour (60 minutes) and 0.5°in one minute. Since A corresponds to the time
4:42 or 4 hours and 42 minutes, A= (4-30°) +(42-O.5°) =120°+21°=141°.
Thus, §=B—-A=252°-141°=111°.

Round 9

The sides increase by 20%, so each side increases by a factor of 1.2. The height of the triangle will
increase by the same factor. Thus the area would increase by a factor of (1 .2)2 =1.44 which is an

increase of 44%.
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Round 10

The angle @ locates the center C of the smaller cylinder with respect to a fixed vertical reference. The
point A, which is on the rolling cylinder, and point D, which is on the stationary cylinder, are
coincident when @ =0. The distance DB = BA where these are arc lengths on the larger and smaller
cylinders respectively.

R
So R«9=r(¢—0). Simplifying gives (R+r)0:r¢ and ¢:(?+1)9. When R=3 and r =1, we

have ¢:G+1 @ =460 =4(1 rotation) = 4 rotations .
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