March 31, 1999 Wocomal Varsity Meet

ROUND I Number theory

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Explore powers of 3. Determine the units digit of 3%,

2. 11.11, +101.101, = 7,

3. The greatest common divisor of a pair of numbersis 315 and the least common multiple of
the pairis 3> *5° *7”. Find both pairs of whole numbers which satisfy these conditions

ANSWERS
(1pt) 1.

(2 pts) 2. 1o

(3 pts) 3 and m

Assabet Valley, St. John’s, Shrewsbury l




March 31, 1999 Wocomal Varsity Meet
ROUND II: Algebra 1 - open

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Evaluate this expressionif a=-9,g=—;i =8,0=-6;p = —;r =-0.8;5 = J121:;t=-12:

W

1
2 2
go-patriots

2. Inthe equation 2x + 3y = 24, the variables x and y are non-negative integers. Find the
number of ordered pairs (x,y) which satsify this equation.

3. A bank teller was to change a $20 bill into quarters and dimes. She made an error and
interchanged the number of quarters and the number of dimes, thereby paying out $9 more
than she should have. How many dimes should she have paid out?

ANSWERS
(1pt) 1.

(2 pts) 2.

(3 pts) 3.

Bromfield, Tahanto, Westborough



March 31, 1999 Wocomal Varsity Meet
ROUND III: Geometry - open

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Find the value of c:

(C+23 015“7 )a

2. In the squares shown, the vertices A, B, and C
lie in a striaght line. Find the value of length x.

3. The vertices of an equilateral triangle are the midpoints of the sides of a larger equilateral
triangle. A circle is inscribed in the smaller triangle. Find the exact ratio of the area of the
circle to the area of the larger triangle. Do not approximate # or any radicals involved.

ANSWERS
(1pt) 1

(2 pts) 2.

(3 pts) 3.

Hudson, Shrewsbury, Tahanto
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ROUND IV: Logs, exponents, radicals

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

-1
2

. = (2\T
1. Express in simplest form: 3 ¢83 ¢ (-—8—> ’

2. Solve the radical equation Jx+6 +x=14

3. Solve for x: log, x* log, x* log,x = log, x *log, x +log, x * log, x +log, x *log, x

ANSWERS
(1pt) 1

(2 pts) 2.

3 pts) 3.

Bromfield, Tahanto, Westborough
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ROUND V: Trigonometry - open

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM, EXCEPT NUMBER 1

1. An airplane leaves the runway climbing at 18° on a straight path with a constant speed of
285 feet per second. Find the altitude of the plane after one minute, to the nearest foot.

2 A sector of a circle has area 25 sq cm and central angle 0.5 radian. Find the radius and
arc length Include units!

3. Solve for x: sin[( arc cos x) - 30°] = x. (arccos X is the same as cos™ x oOr inverse cos X)

ANSWERS

(1pt) 1. ft

(2 pts) 2. (edivs arc length
(3 pts) 3.

Holy Name, Shrewsbury, Westborough
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TEAM ROUND Topics of previous rounds and open

ALL ANWERS MUST BE IN SIMPLEST EXACT FORM UNLESS SPECIFIED
OTHERWISE IN THE PROBLEM
2 POINTS EACH

1 The three digit number 2A3 is added to the number 326 to give the three digit number
5B9 If 5B9is divisible by 9, then A+B must equal what?

2 At the present time, the sum of the ages of a father and his son is 33 years Find the smallest
whole number of years until the father’s age is 4 times the son’s age

3 A circle, containing point A and tangent to the x-axis, rolls without slipping along the x-axis,
starting with point A at the origin If after 3.5 revolutions point A is at (,y), find y

4 1If x>y >0, list by letter those conclusions which are always true “a” may be any real
number

A x+ta>y+ta D x> 1y

B log,x>log, v E a>a
2 2

C  x(log,0.1) > ylog,, 0.1) F x>y

5 For O=x =<, athow many points do the graphs of y =sin(60x) and y = tan(30x)
intersect?

6 Write the next term 1n this geometric sequence v, 32, 8k,

7 If the arithmetic mean of z and y 1s 6 and their geometric mean is 5, write a quadratic
equation in  x” + bx + ¢ = O form that has z and y as its roots

8 How long, to the nearest day, is 10! seconds?

9 How many points (x,y) on or inside the circle x* + y* =50 have nothing but integer
coordinates?

Bancroft, Bromfield, Hudson, South, Worcester Academy



March 31, 1999

Wocomal Varsity Meet Answers

Round | 1. 1pt 9
# thry 3
2.2pts 4,375 e 9g
3/5, 55126  order
does not
3. 3pts ¢ 2205, 7875 matter
Roundll 1. 1 pt 2'73) '7//.2
alg 1
2. 2pts 5
3. 3pts /00 _
Round Il 1. 1pt Q5 or 95°
geom ! . 49
2 2pts 12,25 0c (22 o0 2
vy
Tz :
3. 3 pts or or In
P 12v3 36 a: 4
form
Round IV 1. 1pt b4
logs
exp 2. 2 pts IO
rad 3 both
need he
3. 3pts [ o 48 a:zjmmr:f ok
RoundV 1. 1pt 522‘;‘
trig _ 3 Zpt = IOCM ~arc = S(m
need beth and uUnits
3.3pts <L or .6

2

Team Round 2 pts each

1. G

2. |

2
7
a. A, F

. x2l2x+25 =0

N eecded

o

42

0. 161



March 31 (999

WOCOMAL NARS(TY MEET

BRIEF solutions

Reond L
. 3o:| f’xP()ncAf
3'-3 0.4,2,345¢7 27
3t-4g vaits digit
25227 1,347, 1,397, -9,
3=l
pe 2414 Ly L =327
2 R L"_Z Sun ~ qé—
L =5Z
Hies st =53 )
3 GChD =345 7 3257
tem = 3752 7°
Paics are of the fom

3267 x and 3257y WLhee x
and y have ne commm facle > 1
and x°Y < 527

Twe possibilctres

5

)

, Y=

=/

.y

x =52
r=5°
One pair '
325.7-5%7 = 55015 and 355742315

f
[axild M4
/

325.7-5% = 7,875 @d 3457 7% 7,105

ReuND T

[. Ext anqle sum = 360"
3¢ 75 =30 D C =95

2. 5/0/)@ <F /7‘% = s[apc «\7[ 8—[

3 x=7 o~ _ i
4 T = X =2

0R Use Similar 7l77b/>7fer

3 (et Crrefe

Rounp IT

(- () - (5 - Yo sy e)-¢) o)1)

= TH A Q293,715.2 = 973,711.2

2. Possibley |0 1 2 3 45 ¢ 7 %

FeSulhn‘]\(‘lZN G N (¢~ 3 NO

N = not ('n(‘cjcr

3 Rght : 2s@ 40D = 2000
Error ° [OG + 25D 2900
SQQ + (25 D= (4500
so0Q + 120 D 4000
105 D - (6500

D=1v100

5 />a ks

W oW

Wi

m(j(qg :(. Qe ‘; ~
P Q)
36,¢0,90 L5
2
Tl _ Tr iA
“y3)y3 1203
L/
Rouwnn TV
EAr 3)1 _ 3— -
f 3% 27 3-4 3 s
o] lcu.
\ ¢ /__ [ A

Tl T (9 -28% b
0= x=29x +(90
= (¥-10)(7-19)
A=1(0 «  Sipee =L-10
’X‘:y sinee & I4-(9
3 Express all logs in tems o the
L@ is ¢oovenrent
box Lx D _ b dox
Ld Ld L6 T 4R 4y
box dox | bx Ao
Y /N A LAY 4O
Mult 6y L by 4 &6 To get
Un) = GxV (bt Ly142)
(f bdx =0, x= |

Otherwis e ] )
Lo = LnllH?) cnd XHE

Same base ,




-
=

LT
= r=[(0m

L os
2ol0 217

L:SC"\

hre lengtt,

s (A-8) = sin N s *LUAAE/HB)
SIﬂ(d(‘( cor x):\ﬂ:(_{)
, ; | R

o \/l—-?‘ = R X - = X

¢cos (arc cos x] = X

TEAM

/.

‘A

ROONTD

W) ﬁ_(__~7 np A /Lfl"’R r <

]
Ly 2 [
! J

589 -84 f =D and AR ¢

(.clt F-= w(\a}fmr‘sdga’,

FY = 4 (33-F+Y)
5F-(32 =3Y >0

Se SF>(32 and F> 264

£ F=2

"=
/)
cst

Y: yt"‘k’“f 50\/3“’

27 =4. 7 cnd we et

Yy =

SWV((/

® ®
A md  amd ,
—__ -~ "
w =(3.9) (¢irtumference)
Y= diem o Crecde

3507y =T =2 9°

2
5

3
}

4 A Yes  add 3
B no 7(:2’3:/ j?cff -1 20
C o heomes xS -y
Do X227 b Ly
L e T, xm 3 Y=1 gts (>
- e« Since Pos1tive

9 USI()—/J' 1N j!’apfnnﬁ Ca(cala(‘cu, 0°<€8<«(g°

0 3 &

B

’ [ ¢
3 intersection pre =™ JE8 L

3-480. 90 oty fn 0°28<iy0"

ond Gl o )< << T

S N
“ > > T ) B A s
L 2° K3
L
2z
Lo -1L
TAL’J\ 2 €2 t: ,? - [
- o+ 4 ! — - F
X - (roct Su,\\BX + (i oot ,’)TC()\J"‘B =0
x' —2x 425 =0
457 453 2| Sec
-9.8- 74 | _se = 4) (/ﬁjj
b s fBmin | 1Y he
meeD hf‘ A"‘j
uw 33 in cach
q
B—T\ \ quadraat 4o~ 132
e e N axes Ma{unf)
' o * ' ‘ ) 0\\ ‘é{
3 v * . (4 L4 d \b',\




