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Part IT Tire: 11 minutes NICIML - Jr. Contest 1 Fall, 1584
F82J3. 7TFive men can plow a square field whos2 side is 60 feet in 2 kours,

it the 87 2 rate of work, in how many hours cculd 10 men plow a

d% e

Square frz21d whese side is 180 feet?

Fe4J4. 1In sgvare A3ZCD, T is the pia oint of 23. 2C
ihe valuz of ihe ratio u?:?E.

Part IXI Tize: 11 minutes NYCIML = Jr. Contsst 1 Jall, 1924

F8LJS5. Pind the srmallest real numbar x such that
[x-2f -2]x+3] + x4+ 7 0.

TB4J5. In Tight triangle AERC, leg A AC Js-a _1e2 Z2 = 8. Toints T .
are chosen cn lina serﬂents nc 22, and A3 Tespectively such that

12l to i3 and APQR is an equilateral triznzle,

ANSWIRS ¥
1. 5 3. 18 or 13 hours 5. =7
4. 231 6. df? or equivalent
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F34J28. & ;f}e“of penniea. L1“e§. nd hall dollars, 100 coirns in zll, is
Worta 35,00, FHow many diz:s are in <he pile?
II Tize: 11 minuzes NICIML - Jr. Contest 2 Fall, 1634

"~

the s right triangle are all intezers.
The lengihs of tze2 leg and b, and of the nycoteruse is c.
If a is 2 prin ter, find the numerical value of ¢ - b,

w
i1
b

Cirele I and Circle II inter.ect at points M and N, A line through M
intersects Cirzle I a2again at A and Circlz IX aszain at 3, with M detween
A and 3. A line through H intersects Cirzle I azain at € and Cizala I
azain at D, with N between C and D. If myCAZ a 6-.‘.3, fini the
Czirss-measars of X AE3,

t IIX Dimes 11 minsles NYCD4 - Jr. Contest 2 Fall, 1932

-— - - . - -
FeiJll, If x = y° = 2x7 and x and ¥ are both positive, find the ratio B

« Lines Ll and Ly zre rarailel and lie one unii apari, Foin: = is’
fizxed on 2 and veint X varies alenz i Line X¥ 31
1 18 peint X v e Cng Ly. Line XY is perrendicular
to FX, with Y on Ll' Fird the miniwam posgible length of =V,
.
ANSNZRS -
40 cor 490 minutes g. 1 2o 1 42

319 - 209, 95° 12, 2
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valuea of 0

b (1:-.-2) =0

I3 uhat
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Lave two equal roots?
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A straignt metal rod of nezlis

ctangular bsx is § inches lon&, 8 inches vide and 5 inches nizh.
ible thickness lcnger tnan 1C inches

can be £it into the box. %hat is the largest possible inzh-length
of sucn a roi (leave answer in radical form)?

Time: 1l minutes NYCIML - Jr. Conte=t 3 Fall, 1984

b | R ‘2 .

0f two icentical tarrels, one is % full 223 cne is 3 1 11,
Cne quarter of the liguid in the sscond barrel is poured into the
Sirst, Trhe first barrel now contains 25 mers gallicns ol ligquild
tnaa the secend, Find the capacity in gallons ol one of the tarrels,

A sphere whose center is at paint O has radius 2. From point P (outside
th2 sthere), tangent lines are drawn to th2 sphere., The points of
tangency form a circle on the suriace of ta=2 sghers. If°0P = 4,

find the area of this circle.

Tire: 11 minules NYLIMT, - Jx. Ceontest 3

Tre sum of n ccnsescutive integers (some of which may te regaiive)
witn n22. equals 175, For how many vailues ol a I8 ihis poscitle?

Chosd AR of a eirele is extended throusn 2 to roint 3, and tangenat I8
is érawn to the sircle., If 43 = CD and tre avea of iriangle 303 is 245
sguare centimeters, then the area of triangle AST is a + by> =3uare
centimeters., ~Find the ordersd pair (a,bj.

ANSWEES

15, 150 gallons

\/[/
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34J2, I the number we want is N, than N - 2 is a meliizle el 3 e 7,
hence a multiple of 21, Since N =9 = N - 2 « 7 is & =altizie of 11,
&M wve need to find a2 multiple of 21 which is 7 more than & muizipla of 11,
Checking multiples of
rer more general metned

£ 21 shows 84 is the first such, sa X = 73,
3, 32e the Chinese Remainder Th:zorem la any
number theory bteok.

FBAJ3, A side of the second field is three times a side of the firsi, so the
area of the seccnd field is nine times the area of the imrsz. It would
take S men 4 x 9 = 356 nours to plow this second field, so it will take
10 men 18 hours,
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Since AAZFw~n AZFS, IC:AE = FD:

s
48]
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F84J5, If x> 1, we have (x-1) - 2(x+3) + x + T = 0 identicaily,
If v<$) and x> -3, wa have 1 - x = 2(x+3) + x + 7 = €, for waich x = 1
is ike cnly scluticn.

If x<-3, we have 1 =« x + 2(x+43) + x + 7 = 0, or x = =T,

e ° .
34J€. Note that md APR = mX¥CPQ = m4RPA = 60 . Hence, i€
PQ) =x, then PR = PA = x, while PC = x/2 (triangle CPE
is a 30-60-90 triangle). Hence CP + PA = In/2 = CA =
243, and x = 443/3.
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diich are twiz: zo bis 28 thofz of e
25 that of iXs firat, Saenne i+ wilT
SaT S L1gy or AU minuses,
TS '~ N ] - ™Y - ‘ = - .
S the mumber of renniesz, dimes and 118 E2llars s rerresenied Ly
XY, and z respec:ively, we have: L+ Y+ 2z = 100
M iy ~e
x +1C¥+352z = 500,
- -
Subiracting, Oy + 452 = 400, y = 400 - 492 = 44 - 52 + & - dz2 ,

wus 9 must divide 4 - dz. Alsp, z <10, Caly z'= 1 works
Then v = 351 z2nd ¥y = 29, . i -

We have a° = c2 « b = (c+t)(c=-b). Since a is Ybrime, al can facter
cnly 2s l-az, a-2, or a% 1. Sinse ¢=-b<c+d, c¢~b must be 1.

rilaterzal is inserited in a cir -le. inen tg opposite anzles

5 :
ar i
e ‘;e.:en:g!':,'. Zerce if X CAZ = £4° y ZCiM = €57, Then ...D - 84°
and X )¥3) = 957, F1

X - y2 = 2X¥, SO 53 -1
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Tor any pozition of X, FY is the diameter of a circle intlersectinz

Ly at X, ‘W2 wish to fina the fiameter of <he smallest cirele throuzh 2
vwaliza still Invercects L,. Cleasly, %his will de ihe cirele tanzernt

ts L, tarouzh P, waizh ki3 i (see diagran),
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FILJ15. 17 ihe carpacity is x sallens, then 25

= 1lx+12x - 2x-12x
2 4 3 3 &3
=lx+ 1x -2x + 1 x
GI¥L 2 b 3 &
=lx-1x = 1lx,
2 b) 5
Zercs X = 150 zallaons.
FELJ16. Pass a plane ihrouzh C2 to ferm the cress secticn shown.
Then PT = J12 = 2V3, and TX'OP = 0727 (for exzrrle, by calaulaiing
5 ihe 2vea of ACLT? in iwo different ua"s), S0 TX = £4x3 =73,

4
21t TX is the radius of the required cirsle, so ithe area is T

n(:*?\ =
2

T24017.  Supzose the intezars sre  2+4),2+2,...a+n.  Treir sur is nra =

. w4 : - B
r[} + Since tiis product is 175 = 7455, the possible values
ks for n are 1,5,7,25,25,175. Since thess are all 0€d, they each give
2 oerresporncing value Ior a, exzest n =-1, whicl: is exeluvded tr zne
cenditions of the prodien, "'
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D2L333, 1ot A5 = 0D % ¥, 3D = -hen X = yixsy) eor x” - ¥ = xy.
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e can sclve this for tne Tatio x', waiza is alzo she ratio of the ( \\ i//
e ] Yo
. T G i § - X X ~
arca of A A3C to that of 830D, ‘ve havs ~-l== ., If == 7, -

X
- J 1 CY <
thiz is r2 -r-1=20, and 2o rw 1-v3 (@izezzding the nesative root),



