sory | ~ Number Theory

TE

Maone

. 'n‘ '+5 (P‘J 8¢ CJD’ oL &)
® which 06? the Fo%o-rw&'ﬁ\;in &im@rm o e

is represen

Ma@d‘?Asz(‘mZ *************** x

(shadeql) B= (RVY)VZ

gortion} ¢ = (xnY)NZ
only Dz (XVY)NZ
E=s (XNY)UZ




CATEGORY 2 - Geomeﬁcﬂ_
Moanch, 1996 — Meet F5

O IF the rainfall en T was cQ"" inches , +hen find the
number of cubic inches of raun -l-em.:l' Fell cm-fv oo eetam
préce 0'6_ %qouncL which measores a5 feet wide andl 100 Feet

Hma
@ A 8068— baﬂﬂ. |+ inehes ' ALomeler) has 2.34 d_tun:glel

It c,\r\ one. hemispherical indenfotions cach o
LU 05., O. IPS on inch . \S-('em. .S,U\Aéﬁ
L

adl n s mciaﬂ,a Nounded. o
w sﬁmnw Use T = 3.14 .
@ For omn wrigachon project, o lindAcal Fonnel was
d.rilled -femo%@; o rﬁoﬁﬁl—w@ %"’N_ cavmetrns

tunnel was Mine feet amd its lem was [1od feot
How ma/ré( cobic yands 05- had o be

Juwmoved Y ! osur 3 .

ANSWERS
® ¢v. In.
@ S%'in'
c.u.cgjd...




CATEGORY 3 - M %
March , 1996 - %ee 45

M Usin -fa.a. Mﬁm W\“I’Qtﬂ; Dime apl/t loelow_, Ihow Pna%
m CONS  LeNe cold. inn 1990 -k@x_am in 1480 ¢ ?

nombars Qi 80 : A

cafls Sol G0 ya —

(i thovsands) 4o <~/ -
zo —

1860 1965 19770 19115 1980 1485 1910 1995
Year

minte . The evenin J\aie; lootuyeand e soumne +wo cihes
s $0.24% *Fm-l-&ﬁfﬁas—l-mmu%& ond. ¥ 0.3l for eacho
oddihenald mindte - ww«ﬁjtol\ms ong. saved laa;..
ma,K.ma o 38~ minvte Fha-no, | ol.umrg-&-&o; eve_nmg_

@ Fue himes swend wnd.«.scwm*\’\m@ 40nee
Adibc;\g&ae,ami i+ will be |




LATEGORY 4 - Arithmetc
NIGAQL\J 109k - Neet # 5

D The probabily Hat Betly ured g0 sud withe Archie is 407
wPuls +Q\,o_ Pﬁgbabl[ftr EJ‘ \feJ’lng wld ao oaﬁ:’ ‘5}:&@.0 g
i 15 5% Hhat is e probabildy hat ool Belly

ard. Jersnico. Wil go out” Arclin 7 Express

Your amiwer as o eommen ( simplified.) fraction).

@ Recont Jest scoso o Me. Yoelid’s cass ane diapl
! e s, - Laplagec

X %
X AXxX X
% p 3 X AX XK X X
12 °i8 o4 15 T 1T T8 79 o 8l £a 83 84 BS 86 8T

Two studorits mwwm&a%«t&a-mf—msalm.
whor Abrose. +wo shudonts tabe e Slest, whod muast
the anerage Ahose fwo scoun e so Hat He
class awverage is 3 7

@) A bex. contauns m\% 51 M&mla}ﬁsjsw% m,l.O.ﬂL.a

chowladzs), ande +0e widi choeolates. T he_ sefects
+wo chocoladte $rom 4o bex |, ot nawdem ( witbout
looKing 1Y, what is he P/\Dloa.bili‘lg -lrﬁai‘-iaaa ane_
batb. donk. chocolates ? EXPAESS YA ameuler) aad a.
Commen fractiond .




ATEGoRY 5~ Alacbra.
NARCH, 1986 - eet #5

0 Mmmov&u@)%—l\l uﬂna&/ﬂaﬂw-{&z_eﬁmﬁwb
NY+ 1IN = 44, a_—PuLa,s-{-aie,m&n‘ll"., whﬁm%m

fwo valugad aG N7

@ An o[o&éd‘ u.)’eu.c& 1S 4‘9«Aﬂum, \nli", - g¥ cﬁamu)[se_ "Hams'i' |
\Jen,{%calw o 4Pe. @ ) feblow o patie a‘ Ly
doudid by d=rt-st?, whawe d s 4R height
Noched + seconds | howing koo neloased
ot an indil velecity (sped) o "
Mo Houw o badl shaight up o o ur am
inthal vpward velocity Dﬁ— 65 feet por second,
ond. Q&LL&Q\JI' i+ whon Vit came back. doum. what

i® e it height, in feet, +Bat e bald
(r%ﬁ&é‘%mmi‘p Mo naloased 1+ from e feet above
OfA,cwd. caught 1t albo of five {eat

Q,IOOUQ—‘l‘eLﬂ. oufd‘ ? |
3 Joe, who %}S\oﬂwaaa) “l”'&i“ 1o outdo Mo, Hoaw hio
badl s up Huom oo _ G feot alseve ta
gpovnd. af” oun initial vpwad vellocity oF- Thelo feet pe0

Second.. When ball waa om ‘tcﬁ\m
ha HOnaro .




 GATEGORY & - Team Queshons
Monch . 1996 - Meet # 5

O W eontone 75 o same nomben oZ himes that 1509, b
Contoung) i of 80% of 340. Tr %VQ'Q“L%'W

@ A cyclist rode from Rockpod to Glovessiew 1n 1S minutes

wr-i&-{-h wind o hen bock. , ond. ntowvrad. 4o Rockport
In 80 minvkes along tha 2ame roote witb Ha ifmd.

o hor face mgﬁhre 4—)\40 C,mund.%«#) waa)
8 Km. Find the seeed m. Km p.ﬂfl)
h.ous* i e woind. M ot bix
Movie. -'l"]cKe‘f" prces ong ;. #4.38 F d/uﬂm{) omd_
#1.50 i adulz. F 324 aﬂm%mwe amd—
paid e otad a5. $ 1859.05 , 4fan how ma/ré_ wene

@.&M‘s ?
m&kl- rFClsa.- &4—3‘#‘ 3.1.
CM amd. CP one Jadi . “em=18.

® Ono leﬂ og- a mgﬁd’ nge. s saen inches !
huiee as lanj as +Ha shovies le.g Tha huyf
-Fnuf‘-i-mﬂ inch, [onger +Han Hea Vo '
'- inches o in Hha onga o

- eva,lua:i‘e,% \Collow:rlj e,xpm&:m
C+D+5




SOL.DTION KEY — maReH, 1990

d"m UAEUL:E% +HLO %m—&&ua’? |

CATEEORY |
— m Nictoongle . WDnca, omawer D
D’ @ N = {6,12,18,24, 3
@ Qo M= il&3‘-}68qr2.53‘3‘43b'7‘2}
B 124 SoNNM = §6,12,18, 24,36, '72.}
| L (NAM)NP = 12,18, 24,363 | -
T'm,sum bé,-{-&_g,e_dwd?, W = 12 +I18+34+3L= Q0.
| @ Smw—“few%ls{‘—}e\ms@b mmlab,maﬁw,m -
| a,‘oiuxop)\mit enn ou.ag/urro Sneakens -
To find the value H
, wm-k.
. M%&mfﬁf
(s, (083
X+ a8 - (B3+A) + 42 - (n%—ﬂ
4+ 18+ 35+ 84 + 2327 = 633 "\5-';3(0""'
fx-\-a% 53~ x-\-»l-ua-nq - Xt 364 = = 633 8”‘-_ |
- | 8sa.- X 2 683 |
| WW o Verm di 'wmwaM cludea)
boys &QM ud not wads (s e
sw.o.d;fm,ﬁwn o\.megylm~._~, TS
= 412 - (nz..q+35‘+34)
= 42 - .88
= 124
CATEGORY 2' @ Conuﬂﬂ" &5' ‘Feﬁ-'l' ‘{'; l;-d\ﬂ;:_ aAsxia = STOO m-:hu
| omd. 100 feet 4o inchea) @ 100X 13 = 1300 inched).
© 810,000 || Velume = (lemgi) . (..UM) (m%}
"la.oo « 300 - _
. 13- | ' = 8&0_‘ ooo
@ 2530.5 || @ Finds :ﬁ:&nmwls o
| | bit K maL—kQu,su a.s—{-@»ou
\+wm m




SoLLTION R%:s - Mok, 9%

Cm—hnued;.

@ SA = 4T - - A34 T+ s (a’rl“'r*")
| | AT - a3 T2 + He8Tr>
H’Tr“ + as*-MT‘rs_

4(3.14)(0 Y+ 234 (3.14)(o. oa)*

zz:z ea popon

G.ISH4 + 5.9451556

% 12.105456
2.1 ( reanat tenttl)

® Velome = AL o L is o Sl o,
"e‘-"—‘l‘w"‘”"’o— ;ﬂi ~is e Jadlud g{ﬁ 36-‘
= 3.4 (4.5)° (1100)
= 6%,343.5S culoxc:.Qrz,

T g oo

 CATEGORY 3

& ‘?43 S‘ > a7 = 2590.5 cubtcam

® ’[}\o.\leJ\hca.Q SCG..Q_& S m—l—exousamnks o—é_cars‘ |
o 36. 000 9o, ooo—— 60,000 = 30, 000 |
T @ during d.aa 27(0.43)+ 0.9 = .50
@ £.39 domné—%eoemg 37(0.21)+0.34= 8.11
@ 18 | | '-Du{l(-’awfxca. $e.29
- ® a(d-'x-'mﬂagamw
s(MN+ 1@+ x = ax -~ ao+é.C¢h+4
B8 ¢+ A1+ X = ax - ao + 84 +4
SL+ % = &x + 38
_ . ig= x
cATEGORY 4 2 4?:71&225‘7 = ‘:QZ .as = '.14;—‘ e
I sovendeon s 3
0} |l<> be 82, wm-\—u-lﬁﬂ weuld e ¥2x17, WI'?’?i
The dotald ot 0o first fifdean seorso 1S 1205
,0,4,'5 ~ oubhor "?@13%4—19.05‘ oV |89 whads 15 o2
@ + m of e +wo male

- up Scen, (89 £ 2. = Q4.5 .



SoLUTION KEy - MmdA 199

con'hnoed, ' | |
" ©) Tlrwo P)tolol&m s . +o -l'e\.a., vrn @AOlalé‘/m)
I T}\O_ er\ai'-lﬁ\mqrs-l- clhoeolate cfaosen s
' = .‘-% F m-{w&d—-l@w_ SQCUY\GL, ang. cinosord
\S e g gg:-

' ' | V | l‘s a% ; "'5;_" » P I e pumy jumncdSE Y lﬁuﬂwmwér
| - - e i 1B @ 13;5 N

_E\TE.GO!?;\JS 0] N 1—nN J-I?_. con Ia.a,solvea{.b .Fm,m, ‘
- @) C_m?lehng%szmm o (S
© -1 MA'! 3 --meul : .
__ (ong \) | ® N d—IlN--Ha | N +-|1N .u.&
b3S N“-i-llN-‘-l&'-’O | Na-i-llN‘i‘('L 43@
. aTe.3 C(NTH)(N-3)30 CONHUNE R g0
-Nf:l:-?qa:mNj;g - (Nt )‘1’ el 120
| : ' | ' | (N_i_n)a agq
alb.a‘S . @ N&-!"“N 24& | : "laaq
' i -
= NArIIN-42=0 '\f@r;)* =\ &
eIl | nrg)= 4
=oAs N+ =3
> _,
N— —Lt\iba o Nz oLl
S Y
= —il:i:'\flla—q-(a)(-q:t) -N-T"'......--------.‘;:''m7 oy —M=iT
=3
alh ‘
= G -ag
» ~uzNImrieg, 2 & %Y 7
| = .' = 3 ovu -4
= -’.Hi\fg’g'{ - L
2
= =117
a -
= -7 ey =07
& o

-4

Il



J"noN KE.\) - Man& l‘i‘%{a

%agg c.mvhnueal
,) d.=rt-st®* o B
O =65t~ St d=o! Th ball was cavght
0 =5t(12-t) | m*;ef:uim"‘“&”im |
5t=o v 13-t=20 ' |
N t=20 v =13 -
: -‘-WMMmumhezg@i"waama.c!miai‘%
o ha%ug%@om-!“ a»’\_,aﬁla&:ssa.ccsnds
= rt -st™ -

o oL 65 (6.S) 565" .
‘ 4= %22.8 —S(H2.38)
| i 433.S —all.as

st 5% St et

L3S feat |, Now )
e il from S feaf alooue Has Grovn
.mmm%%mu:d, (o-fe.d' wits /

"hrs oint, s6 d=~6 °
d=rt- s-ha | |
6= Mt - S‘t
stl-g.t-bz=0o | |
Using = -
%%Wmﬂcw‘. ﬂai‘a S b= '?tlL. |
-t: ""\oi{b“- “Goc SRR
— <X S .
Ul '.t\r(—jq Do - (S0
aG)
Wb+ 356516 + 120
10

= 4.6 £ 508616
‘ O

z IS o
- —0.08

(eonhinved)

= 4.6+ 154
1O

'-*‘-"'*H‘\SFI op b =N5M

I
e
!

O
00




SoLUTION KEY ~ Mandn, 1996
Cai-%mgs ~ eovhinved. aaam
(’ccn‘\':mueoc’)

The masimom i*{fe\a_baﬂﬂ occnred. o oo
fzofni—hﬁ%mad + =15 M'bf-*-“oyoSJ

v 1S+ (Z0.68) _ .92 - Yyl e

= &
o= rt -t o
d = M6 (.46 - S(140)
d= SS65 16 ~ S (S5.651b)
= SS6.SI6 ~ N8, 288

d.= 218, aS8
d ¥ ang.? feet (aonest Yercths %Q‘C"C’H)

. 3
W _ 1S09. b 04W = 15 (1509
| - 04 W T (13820

T GAAE W = 113330

W 1809. b S04
NS © T Zon W = SS6&

A cuclist’s s u&-\:e.owl” wind = C
W%spm Bé—wl-e\a wid- = Wt

e x Time. = Distonc.

ol e wind  [crw | & 4
%m-i'-}emwiml. C-w | % m
(1S min. = L1.)

(fomen.z % ha)
IEF(C'FW}: 4 -§ - C+W = 1b

£ (c-w) =4 C-W =13
Al =38
C = 14

m%cﬂd‘s smd IS gﬁ Km pen lhour.




@) et C =708 childan)
A = #of adulte
4.5 C + 1.0 A = 1859.N85
C+ A = 338 — AT 359~ C

L 4.35C + 1.50(399~¢) =18549.71S

" H.35C + 4615 = N.S¢C = 185215
-3, A5 + a467.S = 18589.78

-23.25¢C = = LONNS
= = GoONNS

- BeaS
C =187
s A=3a9-C
= 3294 -18"7
= |48

S Thow wene 143 advlts .

Pewmeler = 222 (afrr) + 2.(18)

& 2. (a)(31)(18) + 36

ax-N = +ha lenpll @% lomper l€3

%2+ (ax-1)
x4 HxP- 28+ 49 = @+ |
bx*— a8% W = 4x? + a2 tH -
3 4 SLX = 0O
xX=O v % =S6
(discord)




anch, 199G

Category © - comhnved ...

So, =St
K~ = 105
an-rid = 119

- 14a+(29+S A
3 A4 0 css G®
— g\ e
) 1S =3 J-I.(g
= A6
al
Jaaowm-i
- 7
\S/a\o—a-\réz

= anb /
Haor 6




