December 6, 2000 WOCOMAL Varsity Meet
ROUND I: Definitions

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Define s(n) as the sum of the digits of integer n. Let s*(n)= s(s(n)) and s*(n) = s(s(.s(n)))
and so on. What is the value of s'"°(1776)?

2. A 5-digit positive integer is a mountain number if the first three digits are in ascending order
and the last three digits are in descending order. For example, 35761 is a mountain number,
but 32323 and 33420 are not. How many 5-digit numbers greater than 70000 are mountain
numbers?

3

3. The symbol [ J(expression) means the product of the values of the expression when n has

n=1

3
integral values from 1 to 3. For example, HZn =2(1)x2(2) x 2(3) = 48.

n=1

50 25" .
If H W)=5 , find x.

n=1

ANSWERS
(1pt) 1.

(2 pts) 2.

(3pts) 3. W

Algonquin, Bancroft, Burncoat



December 6, 2000 WOCOMAL Varsity Meet
ROUND II: Algebra 1 - open
ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Jack paddled 15miles downstream in 2 hours and returned in 3 hours. What was his average
rate of speed for the round trip?

2. If 3* =5, find the value of 3",

3. Find the sum of the integers that satisfy both 3x=4-x and x’-1=x+35 simultaneously.

ANSWERS
(Ipt) 1.

{2 pts) 2.

(3pts) 3.

Assabet Valley, Quaboag, St..John’s, South



December 6, 2000 WOCOMAL Varsity Meet
ROUND III: Circles and polygons

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

e N

/N
\__/

2. Given circle O and degree measures: angle BED = 100, arc AC = 4x; arc CD =x;
angle CPD =x: Find the number of degrees in arc ABED.

N\

1. Let a regular hexagon be inscribed in a circle of radius 10.
Find the area of the shaded region. In your answer keep =
as 7 and simplify any radicals that occur.

D agrams
3. A ABC is equilateral with sides of length 16. The circle not to scale

and the triangle intersect in 6 points. HB =1, DH =13,
EJ=17. Find JC.

ANSWERS
(Ipt) 1.

(2 pts) 2.

(3 pts) 3.

Bartlett, Hudson



December 6, 2000 WOCOMAL Varsity Meet

ROUND IV: Sequences and series

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Find the value of 1+ i@

n=1

2. What is the least number of aluminum cans needed to build a triangular display 120 cm tall?
Each can is 12 c¢m tall. The base of the triangle is a single row of cans and each can in the
rows above it rests on two cans below it , and so on to one can on top.

3. A set of seven books was published at 9-year intervals. When the 7th book was published,
the sum of the publication years was 13,601. In what year was the 4th book published?

ANSWERS
(1pt) 1.

(2 pts) 2.

(3 pts) 3.

Bancroft, Doherty, Tantasqua



December 6, 2000 WOCOMAL Varsity Meet

ROUND V: Matrices and systems of equations

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM EXCEPT WHEN THE PROBLEM
STATEMENT CALLS FOR SOMETHING ELSE

2J3c_+4ﬁ=10

1. Find all (x,y) such that:
{ 2Jx -3y =3

1 0
94 -34
2. Mulﬁplying[;. 4 O} by [ 34 .04 ] rotates the triangle with vertices (2,2); (1,4); (0,0)

20 degrees counterclockwise about the origin. One of the vertices of the new triangle is in
the second quadrant. Give its coordinates to 2 decimal places.

xt—xy=28

2

3. Solve this system for all ordered pairs (X,y):
y —xy=21

ANSWERS
(1pt) 1.

(2 pts) 2. ( ‘ )

(3 pts) 3.

Algonquin, Bromfield, Worcester Academy



December 6, 2000 WOCOMAL Varsity Meet
TEAM ROUND: Topics of previous rounds and open

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM EXCEPT WHEN THE PROBLEM
STATEMENT CALLS FOR SOMETHING ELSE 2 points each

1. Let D=a’+b" +¢* where a and b are consecutive integers and ¢ = ab. Then JD is:
a) always an even integer
b) sometimes an odd integer, sometimes not
¢) always an odd integer
d) sometimes a rational number, sometimes not
¢) none of the above

3
2. The sum of two numbers is 50 and the positive difference of their reciprocals is e

10 and 40 are two such numbers. There is another pair also, one positive and one negative.
Find the positive one.

3. Acircle is inscribed in a regular pentagon of perimeter 32.5 inches. Find the radius of the
circle to the nearest tenth.

4. 14223 If this pattern is continued, what will be the last number
4+5+6=T7+8 in the 40th row?
9+10+11+12=13+14+15

5. Find all the ordered triples of real numbers (x,y,z) which satisfy:
(x+y)(x+y+2)=120

(y+2)(x+y+2)=96
(x+z)lx+y+2)=72

6. Find the sum of the x-intercepts of the following:

y=h-4, kl+bl=10 ,  y=]d-5

g
7. Darts thrown at a board are equally likely to hit anywhere within - G
the region on the board. If 75% of the darts hit inside the small T y |2
square, what is the value of y to the nearest tenth?
Y
| s

8. Let a, b and c be positive integers whose square roots are the lengths of the sides of a right
triangle. Find the least possible value of the sum a+b+c.

9. If 6 boys can build 6 houses in 6 days and 12 girls can build 12 houses in 12 days, how many
houses can 12 boys and 12 girls build in 12 days?

Auburn, Bartlett, Burncoat, Hudson, North, St. John’s, Tahanto, unspecified



December 6, 2000 WOCOMAL Varsity Meet ANSWERS

ROUND I 1. 1 pt 3 TEAM ROUND 2 pts each
def
e 2. 2 pts 36 1. C
3. 3 pts 50 200 ééi
2. 3 663
need wnits o 667
ROUND II 1. 1 pt A "'""/“,. (meh oK)
lg 1 3. ‘/,5 n
o 2. 2ots 2025
3. 3 ots -9
. (680

factored

ROUND 71T 1. 1 ot 00T = 1503 ok

circles

polyeons 2. 2 nts 235° Just 235 ok 5. (‘/, 6,2) , (—4’-6’-2)
need bofh
3. 3 nts é
6. 4
ROUND IV 1. 1 pt 3
seq
ries 2. 2 nts D9
gserie s ; . 7

33 1943

ROUND V. 1. 1 ot (9,/) or 7":7, 'j=/
2;:{‘,ems 2. 2 nts ("". Y2, ‘f, IO) 9. 3é
e (4,-3), (-4,3) &

W
D




December &, 2000

WOCcOMAL VARsITY MEET

BRIEF SOLUTIONS

ROUND T
/. $0178) =2/
s(2/) = , _
s(3) =3 ,ctc 350 5” ‘(1774 -3

A. We must start 7739 — .
For 7895 % thee arc § possitle 7

7897 X 7
—¢41 X |
F+1+64 5144342+ = 36

3. \Nm‘c the Fmﬂwf as
smu =T’. 540-10(

Rounn TIL  Conf.
2 Mm = 200"
A. {rom LBED
P
)
} b mlP= t@aﬁ—’

n = ”————%‘X gm%?f)”)(

—— N\ ¢
MBACD = 3x44Yx +Xx =200 D x:zs)mﬁﬁ"?b'

m BED =360 -200 = 150’“\ .
m ABED = mA’E4 mBED =75+ 1L =235

3%;*“‘\—\ (et AE = 4.

. From the abovt sc(anfs

\Y
i o> / \ 15(2) =(7+9) 4
- S 17-93-89-- 491 195199 H Uy 6= Yy +79y-30
0 = -
The ex/wnent is a SO0 tem 4/1'71/“7 8 FN\___“¢ ¢ . ?(‘j+ 10Xy g)
with sum 69'7___*_?_?)(50) =90 ¥ = (6-(347) =
S, 5‘0 -
5 5% and x = SO Rouny TV
Rounp TL I. [+ infinte geom scries with a= 2';“(2 %‘
[ _ tetal distance _30m _ / mi 2 _
Ave speed = L e She éhr (+ T T =(+2 = F
AX 4 2 2 4 be 22 = (0 cans tall.
40377 (383" - g7 g1= 205 4 Mt be 57 (O €

3. x%3x -4 20 AND x-X-620
(x+4)(x-1) %0 (x -3)(x+2) 20

—— e =

fn+egers in intersechion are -4,-3,-2,

Thejr sum is -9

Rounp I
[, Circle arar= 100T

hdxagmarea 6 cwakt
B's wHh side (0, is

é- “’ V3 = (503
Ans. loofr-/goﬁ

One can on ‘fbp,?%zn 2,3, .10
.. -l -
(42434 0 = (_j%oylcj = 55

3 [Ef X = jea:' 4t lgwk /)u“/.rﬂed,
(?(—17)+(7~:t) + ('xﬂ-‘/) + X% +('x4‘7)

+ (xrg) + (x+27) = (360/
7Y=I3é0/ and )(:[(1‘-/3
Rouny L
(. subtract 4o gt T1JY =7 964 =1

Then 20X +4 210 gebs [ =3 awix =9
b y) = 4,0






