December 5, 2001 WOCOMAL VARSITY MEET

ROUND I: Parallel lines and polygons

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM vy
1. Lines 1and m are parallel.
Find angle measure x. |
, 93 ™
~®

12

M e T e lain ™ L34 #1 - PR T
Given regular octagon ABCDEFGH, find the measure of angle ABD.

. Triangle ABC has sides AC=5, AB=12,and BC =8. The bisector of the exterior angles
at B intersects line AC at point D. A line through C parallel to line BD intersects segment
AB at point E. Find length AE.

(O8]

ANSWERS

1.(1pt)

2. (2 pts)

3.(3 pts)

Bromfield, Hudson, St.Peter-Marian




1. The letters M, A, T, H represent digits, not necessarily distinet. What digit does A represent

I

if JMATH = 2°, where MATH represents a 4-digit number?

2. An apple orchard has 40 trees and the average yield is 360 apples per tree. For each
. warnca viald mar traa ta radiead b amalan e trees
addi ‘mon;h tree planted, the average yield per tree is reduced by 15 apples, forall the troes.
If v is the number of new trees planted, write a formula for the total number of apples

produwd

3. In the magic square shown, the sums of the numbers in —
each row, column, and both diagonals are the same. Vv a4 | w
Five of these numbers are represented by the letters
shown. Find the numerical value of v.
(31 x | Y
A5 | £ | 2|
ANSWERS

1.(1pt)

2.2pts) T=

3. (3 pts)

Auburn, Burncoat, Shrewsbury



December 5, 2001 WOLOMAL VARSITY MEET
ROUND III: Circles
ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Pind the radius of a circle in which a central angle of 20”intercepts an arc of tength 27 cm.

2 Se 5‘ ment AF is a lange ent AE=EF The measure of

arc FD = 100", Find the measure of angle FAE. £ D

A
F'

3. Segment AB is tangent to circle O at point A. A

Point D is inside the circle-and segment DB

intersects the circle at C. If BC=DC=3,

OD =2, and AB = 6, find the radius of the circle. o 2
ANSWERS
1. (1 pt) Cm
2. (2 pts)
3. (3 pts)

Shepherd Hill, Tahanto, Tantasqua



December 5, 2001 WGCOM
ROUND 1V: Sequences and seri
NO CALCULATOR USE

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. An auditorium has 15 rows with 20 seats in the first eowand 2 more seat

thereafter. How many seats are there in the last row?

38
-
-
]

3. Consider the sum S=12+14+16 +18+ ... +N.
What is the first value of N that mekes S a perfect square?

ANSWERS

1.(1 pH

2. (2 pts) feet

3. (3 pts)

Mass. Academy, Shrewsbury, Southbridge

ball traveled if it is dropped fromn a height of 8 feet

-
sin

each row

and it bounces 6 tin

a
of its height each time and is caught at the top of that last bounce?



December 5, 2001 WOCOMAL VARSITY MEET
ROUND V: Matrices and systems of equations

NO CALCULATOR USE

v=x+2
1. Find the solutions of the system { .. Answer in ordered pair (x.y) form.

2. Find hesum x+y +z if

fxa+vy] [2 a 37[1
X ={-1 3 0|2
va + 7 i 1 2i{la

3. There are four unequal positive integers a, b, ¢, and N such that N =5a+3b+ 5c.
Tt is also true that N = 4a+ 5b+4c and N is between 131 and 150. What is the
value of a+b+c?

ANSWERS

1.(1pt)

2. (2 pts)

3. (3 pts)

Doherty, Hudson, Worcester Academy



December 5, 2001 WOCOMAL VARSITY MEET

TEAM ROUND: Topics of previous reunds and epen

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM and ON THE SEPARATE TEAM
ROUND ANSWER SHEET 2 points each

L.

12

GI

L

. The number h is called the harmonic mean of aand b if

. If mm=3:4 and r:s=1:3, find the value of

P

ABCD is a trapezoid with diagonals AC and BD A K\

intersecting at X. RS is parallel to DC. If AB =35 R x/\K S
and DC =15, find length RS. \
D C

rad is 24 years old. Brad is twice as old as Erin was when Brad was as old as Erin is now.
How old is Erin?

i
L &

ints of division.

o+
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Py

teger. then appiles the appropiiate

positive integers by following three rules. She starts with a
positive in rule to the result, and continues in this fashion.
Rule 1: If the integer is less than 10, multiply it by 9.

Rule 2: If it is even and greater than 9, divide it by 2.

Rule 3: Ifit is odd and greater than 9, subtract 5 from it.

A sample sequence: 23,18, 9,81, 76, . ..

Find the 98th term of the sequence that begins with 98.

=

) 347 +1
If -i+ B + < J;+ , determine the numerical value of B.
x x+1 x-1 Xx -ux

a-h a
h-b b
Solve this equation for h.

. How many sets of 3 consecutive odd integers have a sum between 26 and 527

CTIf 45— £ =48, find (2x)F.

4dmr - ns
. 2ns —mr

Auburn, Bancroft, Doherty, Hudson, St.John’s, Worcester Academy



December 5, 2001 WOCOMAL Varsity Meet ANSWERS

!

° g '

ROUND I 1, 1 pt 3/ 'x;rﬁf,' cymbol | TZAM ROUND 2 nts each
I lines /]2 5’ /24 ok ! /S
polygons 2, 2 pts ' 2 1. 7.5 & 77 ok Z

3. 3 pts 4
2. |8 yeas

ROUND IT 1. 1 »t O o A=0 K\S(W],é\

ale 1 (40 +¢)(300-/5 %) . 24 +12V¢
= oR
2. 2 nts T 0/2 000 - 3004 _/5_51 e /2[2“@.)
°® /5 (800 -20y - 42)
.3 s 23
b A7
ROUND III 1. 1 ot [¥ em
circles .
2. 2 ots 25 5. 2
3. 3 ots V22
. 2ab
" a+b

ROUND IV 1. 1 »t 42
seq S
series 2. 2 nts 23'{ or 23, 625 f+

7 5
3. 3 nts 60
8 216
Py
ne

ROUND ¥ 1, 1 ot (-1, 1) , (2,‘-/) both
mat
sys 2. 2 ~*“s /O 9. O




December 5, 2001

WOCOmaL  Varsity Meet

BRIEF SoLuTIoN s

Roung TL  cont.

Round I 4 ext. Lo O -
/ ),/w“ X447 =93" 3, A Extend OD and BD
| x =30" ¢ ¢ 65 shown 4 F G anlE

4 43° ol is e = 8C-BE = BA®
X/ l m 15 jrrelevaat A 3(@‘*1)5) =42
gets DE = ¢,
= 135° lgor — 360°
Do omLC=13 z Next DE€-0¢ = DF.-D¢
€ Othes twe L's ia 1505 > BCH 63 = (r—Q)((’*2)
e 452211 each 18 =04 aw v =22
’ mLﬂBD:[gg“'zzé": /,ZIL'
D Rounn TV
3. L7 | The bisected £ 3 [ Arrih seg- {15 - {I t14d
) e ! and the [ /ines and =0+ /142 = 4y
. Cl, . N Araosversals make OR covnt by 05 om. 20
A \Q_' LBCE = [LBEC. ) .
A 512 ? \‘:‘-:\i'. BE =8 = % . Six "downs 5“}0;—/7‘/)7 witl g aned
J' and AE = (2-3 -,-l/ Six Uf‘f 5’*0(4‘)‘0\7 b/ffZ ‘f
Bty +2 4044 4%‘
Round IL fq+2+(4%$é4;:23§€ﬁ
[, NMAT™ = 2° 2 macy =2°- (624 3 Lt N be the ntC derm
L A=0 N=12+2(n-1)
- - +1242(n-
2, T= (nc'u: #+reef)(new ave yu‘e(dX S = (( ‘2;"’> n= ('3 : (n /)) n
T= (#0+y N300 -r5y) = o= (ha)N 75 e be

3. Since Vv appears in [ rao (st caluma,
and  eme d/'aywa(, 294w =1(3+425 = X421/,
W= AT aod X =27, Then L5,22,
and (9 ore gn a diagonal apd e ‘magjc

A /Oc‘rﬁ’cf $quare Try/‘n7 “:4,9)14‘2.5
or Maype Samfﬁinj mece clever Fods n=18
as the smallest Pésitive n making a ,oe.rfcc{
$quare | 3625 Then N = 2+224 = 60.

s s 6. V43 =¢4 = y-23
Rouwd 1T
= 20 - "
[am = 22 (ame) > r=13c

L. AE=EF makes mlf =mlEEA = x|
Xz g (w8 EF) = 5 (10- 25

X=8E0-X = x=wl(Fpe =25°

RouNnD Y
{, Eqvahng the Y5, x'=x+2 .
X'-X -2 =0
(x-2)(x+1) =0
x=2 0 —|
Usring y:xz we get The ()c, y) pairs

(2,4) @ (-1,1)
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BRIEF soLuTioNSs Comt,

Rovnp M
2. Q a 3 I A+ 5a xa +j
-1 3 0||2]= 5 =1 X
( / 2 O 342& ij

gebs x =5, Y=27-3

and  X44Yy+zZ = (O
3, N=5a43b+t5¢ it byy
N= Ya 454 +t4C <« mujt by 5

Uy = 206+ (264 20¢C
SN = 20c + 255 +20C

“N = —I3b & N=(3b . Al [31<n<tzn
2o 031< 13b< (S0 and b s e pes inf.
4Bl ad N= 43

43 = 5a+33+5¢
and  a+¢ = J7 .

33

} Thea subtract

From 2114 ina/ eg,
(10 = S5a+5¢

Fioally  asbic =

TEAM Rouw D

(. AAXE ~pexp
side rato 1:3
[y ARX ~ /) ADC
side (‘A‘HO [ 4

RX = DC‘

OXSC ~BABC | side rho 3y
XS =3 m =2

RX+xs = 15
2

5
%
Rs =

now
8rad 24

Erin X

3 T

AT

T '+ 157 75"
\L /l/ gels 5:3\/2—

Fx+9y = 24 + 12J6

+£\Cﬂ ;}q-y -
X ¢

(2 =y

x-/2

x4 457757
Gets x=6

7 28,%, 97,22,;/,6,57,27,221/ g, et

st . re;ﬁah
st qgy (0%
5. if'/‘n(e x (xt1) (x-1) = x3-r, mult by
th 1o get
A(?Hl)/?"/) +8x(v- l) +(x (xu) =3x° 4/
x (A+B+() 1x(-84¢) + (-p) = 324y
A4B+¢ = 3 -
{—B+C- g(—% Af’l(\B:Q,C:Q
6 f;é\:g. > ab-bh = ah —ab
4 b
Qab = chibly opd h= Qfé
7. Sum = 3 bimes mviddle One  sa pomla/c
middle opes e 700,13 15,17
Ans : 5
T Ry oy
47y —1) = 43
4" =16 > x-1=7 aw X=3



