NEW YORK CITY INTERSCHOLASTIC MATH LEAGUE
SENIOR A DIVISION CONTEST NUMBER ONE

6. 12/195/7

PART I: TIME: 10 MINUTES FALL,1994 --
F9451 How ma%F ordered pairs of integers (x,y) satisfy
e -y = 247
F9452 let [x] be the greatest integer less than or equal to x. In
the rectangular region in the cocordinate plane given
by -5 < x < 5 and =5 < ¥y < 5, compute the number of points
of intersection for the graphs of y = 2[x] and y = 2x - 2.
PART IT1: TIME: 10 MINUTES FALL 1994
An equilateral triangle of perimeter P is qonstructed and
F9453 the midpoints of the sides are joined -to create an interior
. —"__::f_m;jjfiiiiﬁﬁﬁié;;fihé_hiﬁpﬁiﬁts;af”the4inner_triangle;aze;gcinedgte_
" form another triangle and this process is repeated - i::-
- infinitely in each new: triangie:-that is_ﬁbxm&dﬁ%?ﬁﬁ&iﬁqgngux
*the:original“triangle;*expresS%in*simpiegt“fﬁrm?iﬁﬁﬁﬁgggjﬁfj-
P the sum of the lengths of allwthe-1iﬁejsggmentgﬁq:eatgdaby*
this process. B
F9454 Within the set B of S-digit binary numbers. (numbers whose
digits are either 0 or 1 including those with leading 0's)
define d(m,n) to be the number of places in which the digits
of m and n differ. If m = 00000, compute the number of
elements of B so that d(m,n)<4. .
PART III: TIME: 10 MINUTES FALL,1994 ..
F94sSs Compute:
cos?(15°) - sin3(15°) -
cos3(15°) - cos?(15°)sin(15°) - cos(15°)sin?(15°) + sin®>(15°)
F94S6 Let a and b be, respectively, the positive-values-of the x
and y intercepts of the ellipse given by the equation
ox? + 16y° = 144. A circle whose radius is the average of a
and b is drawn with center at the origin and a polygon is’
formed by joining the points of intersection of the ellipse
and the circle with line segments. Compute the ‘area within
the region bounded by the polygon.
ANSWERS )
l. B
2. 0
3. 2P -
4. 26
5. 5¥3/6



NEW YORK CITY INTERSCHOLASTIC MATH LEAGUE
SENIOR A DIVISION CONTEST NUMBER TWO

11. nv3/18

12.

4

PART I: TIME: 10 MINUTES FALL, 1994
F94S57 Find, the set of all integers x that satisfy .3 + 6* = 297.
Fo4S8 A 6" by 8“ rectangular piece of paper is folded so that a-
pair of opposite vertices coincide. Compute the length of
the crease (“folded line segment”).
—
PART II: PIME: 10 MINUTES ~ 7~ 777 7T T TFALL,I9%4 T 0 T
F94S9 Zmong all three digit pdsi'tive integeré; -éom'pﬁte- the
probability of finding a positive integer with exactly three
d:l.sta.nct pDSlth& mteger factors'? _
F94S10 Identify the domain and range of [x]2 + [3,*]z = 9 that has ru;
domain values in common-with the domain.of x% + y@ =9,7 7"
(fa] denoctes the greatest :Lnteger less tha.n or equal to a. )
PART ITI: TIME: 10 MINUTES FALL, 1994
F94511 In tr:.angle ABC, median CD is drawn and a circle is
inscribed in trlangle ACD. If AC = CD = 2 and AB = 4,
compute the ratio of the area of the circle to the area of
triangle ABC. _
F94812 Let the sequence {a,} be defined as follows:
A 2a,, , k even . '
a =1anda, =
1 «~2- 2, , &k odd
Hag — &
Compute the wvalue of 22 3.
dgs — 893
= ) ANSWERS o
7. {3}
3. 7'5
9. 7/900
10. 3 <X < 4and 0 =sy<1



PART T:

F84513

F94514

NEW YORK CLTITY INITEKSUMWLAODLLAN FLALID Lbndds
SENIQOR A DIVISION CONTEST NUMBER THREE

TIME: 10 MINUTES FALL, 1994

If f{xy) = £(x)+f{y) for all x,y >0 and £{2)=1, compute
£(1/4).

Two candles are 35 cm tall. After being 1it, one candle
lasts 5 hours and the other lasts 7 hours. If both candles
are 1it at exactly 7pm, compute the time, to the nearest
minute, that one candle will be twice as tall as the other?

PART II:

F94515

F94516

Each of the 1500 Students at Mathzfun

i

TIME: 10 MINUTES FALL,19%4

Let triangle ABC be drawn in the coordinate ?laﬁe so that

_ the vertices.aze A(0,0), B{6,0),—and €(3;4). Compute the =

~~coordinates*1x;y)*Uf“thé”ﬁﬁiﬁﬁ‘?‘iﬁ_ﬁﬁé_1E£§E16§’of?gpgfw;J

triangle that is equidistant from the three vertices

- wr pmaw i

High School.were .

assigned an integer from 1 to 1500 and were seated &n a~...

single row along the football field in numerical. order.

Over the loudspeaker the principal gave the following . --

sequence of 1500 instructions: A P

a) all students stand.

b) Every second student begining with #2, sit.

c) Every third student beginning with #3, reverse your
position. _

d} Every fourth student beginning with #4, reverse your.
position. ' S

and so on so that the nth instruction requires every nth-

student beginning with #n to reverse the stand/sit position.

after all 1500 instructions were given, prizes were-given to

those students who were standing. Compute the number -of -

prizes given. R '

PART III:

F948517

F94518

TIME: lp MIKUTES FALL:, 1994
Compute the sun of the coefficients of (10x N
Let a,=a,,-a,, with g =1 and a, =-1

and let b =b ,+b_, with B =1 and &=-1.
Compute (Gg; —bigs )+ (Ties —Digs) -

13.
14.
15.

-2
10:53 pm
(3, 7/8 )

ANSWERS
16. 38
17. 161,05
W . = =



NEW YORK CITY INTERSCHOLASTIC ﬂﬁTH LEAGUE:
SENIOR A DIVISION CONTEST NUMBER FCUR

PART I1: TIME: 10 MINUTES FALL, 1994 .

F945819 vou want to distribute 150 items among 13 pecple so that
each person receives a different number of items, but no one.

receives more than 15. Compute the least number of items
that will remain undistributed? ' ) '

F94820 A triangle has sides of lengths Xx+1, x+2, .and x+3 where x is
an integer. The altitude drawn to the side of length x+2
has a length of x. Conmpute the value of X. ' _

_PART II: _ TIME: 10 MINUTES

FALL,1994 - .

F94S821 A dart board is constructed by 5 concentric circles such
that the innermost radius.is-3 inches and the distances__ .
between the circles are all I-inch. ‘From the inside to the”
outside, a dart that lands in sach disjoint region receives
9, T, 5, 3, and 1 point respectively. If Z darts are thrown
and land at random on the dart board, compute the -
probability, as a fraction in simplest form, that the total
point score is less than 7. ' o o

Fg4522 In triangle ABC, the medians to AC and BC are perpendiéular.
If AC = 2x and BC = 2y, express AB® in terms of x and Y.

PART III: TIME: 10 MINUTES ' FALL, 1994

F24523

If the roots of x* + bx + ¢ = 0 are the reciprocals of the
roots of x? + x - 1 = 0, find the ordered pair (b,c}.

F94S24 Five cards are marked differently with the letters a,b,c,d,
and e. Five envelopes are marked differently with the
letters A, B, ¢, D, and E. A card is placed in each
envelope. In how many ways can the cards be-placed in the
envelopes so that no envelope contains a card marked with
its lowercase counterpart?

ANSWERS

19. 33

%y, 12

21. 810/2401
22. 4(x® + y')/5
23. (-1,~1)

24. 44



= NEW YOHRKKR UllY LNLILOEROWLOWLASLLL L] Lonevo
SENIOR A DIVISION CONTEST NUMBER FIVE

PART I: TIME: 10 MINUTES FaLL,1994
F94525 vaen the equations - o
- VZ 2 +VE x + V5 =0 and V5 x® - Vi5 x + V2 =

write a quadratic equation in the form x* + bx + ¢ = 0
whose roots have a sum equal to the sum of the four-roots of

these equations and whose product is equal to the product of
the four roots of these equations.

F94S526 For x > 0, express cot(Arcsin x + Arccos X) as a rational
expression in terms of x.

b L

v et - e

PART II: TIME: 10 MINUTES FALL, 1994
__Feasz27 mmCompl_e_the,sum_mfwthn digits of ET I T 1. A R
F24528 _ In square ABCD point P is located in the 1nter10r =14 that
' ‘m/PAB = m<PBA = 30*. If PD = 1, compute the area: of the'
square. : e f i o SR
PART III: TIME: 10 MINUTES FALL,19394
F94529 Let £(x} = Vx? - 6x + 9 and g(x) = 6 - £(x). Compute the

number of sguare units in the area of the reglon enclosed by
the graphs of y = f(x) and y = g{X).

F94S30 In trlangig ABC, AB = 5, BC = &, and AC = 7. Let' D be a
point on AB and E be a point on BC so that segment. DE .
divides the perimeter of trlangle ABC in half and creates

interior regicns equal in area. Compute the smallest
possible length of DE.

ANSWERS
25. ¥* +1 =20
26. 0
2% L6
28. (12 + 3V3)/13
29. 18

30. 9 - ¥21)/2



NEW YORK CITY INTERSCHOLASTIC MATHEMATICS LEAGUE
SENIOR DIVISION A — SOLUTIOQNS

CONTEST NUMBER ONE - FALL, 1994
F94S1
x* - yz = (x+y) (x-y) and both of these factors must be integers if x and
y are both integers. They must also be of the same sign.
This leads to 16 possible pairs of simultanecus equations to solve of the
form- :
X+ y=a
X -y = b where a and b are cofactors of 24, including negative integers.
only 8 of these (those with the factor pairs of 12,%2 and *6,%4 in all
possible configurations) will yield integer solutions: _
(7.5), (=7,-5). {7,-5), (~7,5), (5.1}, (-5,-1), {(5,-1), and (fstlj'

Fo482 .

The range of ¥ = 2[x] in this region is the set of integers {-4,-2,0,2,4}.
The graph of y = 2x - 2 passes through the points (-1,-4), (0,-2), (1,0},

(2.2), and _(3,4) none of which are on the.graph of y =.2{x}.— —— . --—

F2433

The perimeter of each created inner triangle is 1/2 of its.predeceéscr.
Therefore, the sum is P+ P/2 + P/4 + P/8 + ... = P{1 + 1/2 + 1/4 +...)

This infinite geometric series has a sum of 2, giving the sum of the line
segqments to be 2P. '

Fo454

There is only one 5-digit binary number,n, so that 4{00000,n)=5. Namely,
11111. For 4(00000,n) = 4, there are C, = 5 numbers containing four 1’'s
and one 0. Of the entire set of 32 elements of B, the remaining 26 will
have at most three 1's making 4(00000,n) = 3.

F94S5
Factoring the numerator and denominator yields:
(cos(15°) - sin(15°)) (cos?(15°) + cos (15°)sin(15°) + sin?(15°))
(cos(15°) — sin(15°)) (cos?(15°) ~ sin?*(15°)) -

Ccancelling the common factor and applying the standard trig identities for
the double angle, we get: ‘X

3'.+—;:sj.n(at:v“,n_.1+'-§'= -2 _ 10 _ 553
cos(30°%) 3 3 4./3 6
2 2
F24S56

The intercepts of the ellipse are a = 4 and b = 3. The radius of the
circle is 7/2. The symmetry of the graphs fcrces this polygon to be a
rectangle and we can compute the area by finding the area of the rectangle
lying in quadrant I and multiplying by 4. For this we need the coordinates
of the point of intersection of the circle and the ellipse in guadrant I.
The area We seek is the product of these_ coordinates.

The system of equations to solve is: 9x% + 16y’ = 144 and x: + y° = 49/4.
Multipiying the second eguation by 16 and subtracting the first we find
that 7x* = 52 or x° = 52/7 - :
Using this in the second equation we find that y* = 49/4 - 52/7 = 135/28.

Therefore, x?y? = (52/7)(135/28) = 1755/49 and the area is
xy = Y1785/7 = 3¥i85/7 and the area of the entire region is 12V¥1s85/7.

J'LJ - T on § ol o



NEW YORK CITY INTERSCHOLASTIC MATHEMATICS LEAGUE
SENIOR DIVISION A — SOLUTIONS

CONTEST NUMBER TwWO - FALL, 1994
FRAST .
3”1 + 8% = ® 3. 2° 3. if x is an integer, then both of these factors are integers. 297 has the following possible pairs
of cofactars: 1,297 ; 3,99 ; 9,13 ; 27,11 Clearly, if x = 3, then 3% = 27 and 3+2° = 11, Ho other value of x wouid produce
a pair of cofactors. . : - - .- Tl
ﬂ.lternati!g Solgtian:
fix3 =3 + &° is clearly an increasing furction. With this ia mind, should an integer value of x yield 297, it must be
the only such wvatue. By checking f{x) over the integers srarting from x = 0, we see that
£00) = &, (1) = 15, f(2) = &3, and (3} = 2%7.

F94s8

call the rectangle ABCD So that A8 = LD = 8 and BC = DA = 6. Fold the rectangle so that B coincides with D, Let £-and F be: -
che endpoints of the fold line on RB and 0, respectively.

Segment EF is the perpendicular bisector of diaganal 8D, Call the point of intersection of 80 and €F, F. Also, draw DE. By
the symmetry produced by the iine of reflectian £F, triengle EOF {s isosceles with DE = OF.

How, let x = PF and y = DE = DF. Again, by symmetry, AE = B-y. Ve also know that OP = 5 (% the diagenal)}.

uiing the ?tha orean theorem on right triangle DAE, we have P - = &
& + (8-y)° = y! piving y = 100714 = 2574 _ & )4. i -3
Uging: tEe--Fﬁhﬁﬁ“aﬁ- Theorem on Tight triangle DPF, we have ~-— 7 ' - S 3

— 5 - {2514) . g.iv.‘i,ng X _-=,:1m'.. P LA S D S prp— op— oyl o e —
The satire fold line is 2x = 15/2 = 7.5
e | Ses B wggbap o S SO REER Inrer
F?qu‘? = - - o e s 2 - . . a- .'._.‘_..:- TR ] t&, = - -— - e =
The only, rs with exactly 3 distinct factors are squares of prime numbers. That is, for a prime p, p° has the “fattors 1,

, and p°.% The intzgers whase squares have three digits are in the set
10,11, ..., 313. 0Of these, the primes are 11, 13, 17, 19, 23, 2%, and 31.
Since there are 900 three digit numbers, the probability is 7/900.

* The rumber of factors of an integer is found by locking at the prime power factorization af the integer and forming the
product of the integers formed by adding 1 to each poder, That is, it K = p1a,p2a;..“ pka .

then the nurber of factors is (a1+1}{az+11...{a +1) 3

Since 3 is z prime rumber, the onty way to havel% distinct factors is to have p-.

F94310

As in the circle xa + yz = 9, the smallest domiin value of [xlz * l:y]z =¢ is x = -3. {(For x < -3, the equation would yield
ty}* < 0.) The largest possible value for [x3° is 9 which can occur for 3 % X < 4. Since 3 is alsoe in the domain of the
circle, we have as our domain 3 < x < 4. The range corresponding to this domain must satisfy [yl = .

This will oceur for 0.5 ¥ < 3 _

Note the graph of DA° + {yl1” = 9 consists of four disjoint semi-open square regiomns:

-3gx<c~2 Q=y<l B Osx<l 3=y<h & Osach =3sy<-2 & Jsu<h  Osy<l

FRA5T1

Triangle ACD is equilaterai since AD = KAB = 2. Also, the area of triamgle ABC is twice the srea of triangle ACD sirce a
median creates two trisngles of equal area. The center of a circle inscribed in a triangle is found at the intersection of
the angle bisectors. [n an equilateral triangle the angle bisectors are also medians which meet 173 slong each median from
the side it is drawn te. Since the median of an equilateral triangle is also an altitude, the radius of the inscribed circle
is 1/3 the tength of the altitude or 3/3. The area of the circle isTr/3. The area of triangle ACD is V3. The ratic we see
isT/3 7 &3 or W33, -

-

F94512

The beginning of the sequence is
1, 2. 9,0, 2, 4, -2, -4, &, 12, -16, -20, 22, 44, -42 ...
The odd terms form the sequence:
1, 0, 2, -2, &, -10, 22, -42, ...

The differences of consecutive odd terms farm the sequence: .
a3—a.l__=—1, Bg — 3y = 2, a7—a5=-ﬂ, ag = a7 = 8 etc. H
k 2k-1

fn general Ay, q 854 = (-1

49,48

o B s - LA
Therefore, agg = 3g7 = (-137°2 and agc = g3 -1 e

and the quotient is 22 =k



NEW YORK CITY INTERSCHOLASTIC MATHEMATICS LEAGUE
SENIOR DIVISION A - SOLUTIONS

CONTEST NUMBER THREE - FALL, 1924

Fo4513

f(x) = £(xs1) = E{x)+£(1) —» £(1) = 0.

£(1) = £(x*1/x) = £(x) + £(1/x} =0 —> fl(l/x) = —-E{(%).
F(1/4) = —-f(4) = -£(2+2) = =2£({2) = -271 = ~2.

Note that f£({x) is in reality log, X.

¥94514 '

The “"fast" candle burns at a rate of 7 cm/hr -and the "slow!". candle burns at
a rate of 5 cm/hr. After h hours, the fast candle is 35 -~ 7h cm-tall-and
the slow candle is 35 - 5h cm tall. The equation to solve is 2(35 -~ 7h) =
35 - 5h giving h = 35/9 = 3.89 hrs = 3 hrs 53 min. The time at which this

occurs is, therefore, 10:53 pm.

RS T o s W T L L e
Triangle ABC is isosceles with AC = BC =5+ ‘Point P-will lie on the
altitude CD to AB. Let d = AP = BP = CP. : :
Iet © be the measure of angle ACD. From right triangle AD%,'cose =" 4/5.

From triangle APC, the law of cosines gives (3
@ = 5% + d¢ -2(5) (d) (4/5) o '

0 = 25 - 8d giving d = 25/8. 5; 5
Therefore, x = AD = 3 t Fé P 4
andy=CD-CP=4—d=4-25/8='?;'8. '

iz /
F34S16 Fi {350} %_f:_
The final position of student #n depends upon the number of divisors of the
integer n. For the student to be standing at the end of the exercise, the
number of divisors must be odd. Only the perfect squares have exactly an
odd number of divisors. 1444 = 38% is.the largest perfect square less than
1500. Therefore, there are 38 winners. .- . - -

F94S17 | o
Using the binomial expansion we have that (10x+y)® =

5(:|:j 1D5 xs yg + 5G4 1ﬂ£+ xé y1' + SC2 103 x3 yz * g0 iﬁz xa y'3 + gLy 151'i1 ’Y" + O 18 % ¥
The sum of the coefficients are therefore:
1x100,000 + 5x10,000 + 10%1,000 + 1l0x100 +5x10 + ixl = 161,051.
Alternative Solution: '

In any expansion (ax + by)", the sum of the coefficients can easily be
found by substituting x=y=1 and evaluating.

In this problem, we would have (10+1)% = 11° = 161,051.

Fo4518 ;
The seguence a_ is 1, -1, 2, -3, 5, -8, 13, -21, 34, =55, ...
The sequence b  is 1, -1, 0, -1, -1, -2, -3, -5, -8, ~13, ...
The seguence ’

_,a, - b is o, o0, 2, -2, 6, -6, 16, -16, 42, =42, ...
For n even, (a, - b)) + {a,; - b, = 0.

This can be proven by neting that
Fibonacci number and b, = -F, ; for
For n even, f{a, - b)) + (2.4 — bm,)

(~1)™ F, where F, is the n®™
4.
{...

4,
n

Fo +Fpsd + (Foq + Fogd
™ a T ade

ww oy,

= i ry SJ B =
Shet Ype2 T a3t fpal T ek
_Fn-z + (Fn-3_+ Fn--k}

_Fn-z + Fn-z = 0,



NEW YORK CITY LNIEKOLOWLADL LY PO LdL.ass s =
SENIOR DIVISION A - SQLUTIONS

CONTEST NUMBER FOUR - FALL, 1994

F94519
At the very least you could give the following amounts:
1,2,3,...,13. ¥You would have distributed 91 items leaving you with 59.

If you give two more to each person, you would have distributed 91+26=117,
leaving you with 33. Since the thirteenth persaon would now have the maximum
of 15 items, this is the maximum distributilomn.

F94520 )

Heron's Formula for the area of a triangle 1is ys(s-a} (s-b) (5-C) where a, b,
and c are the side lengths and s = i{atb+c}, the semiperimeter.

The perimeter of our triangle is 3x+6 and s = I(x/2 + 1) _ o -
Applying this to our rriangle and equatinq;it,withjthéfusnal'arga;formula;: -
we have: V3(x/2 + l)(x/2 + 2) (x/2 + ) x/72) = Xy (w+2 L ot
For simplicity, let y = _Xx/2 and square both sides. '

Iy (y+1) S (y+2) = ay?(y+1)? or 3(y+2) = 4y giving y = 6 and, hence, x = 12.

'F94S21. .-

The probability of landing in a region is give:mﬁy_fhé'éfgm_afﬂihe disjoint
region divided by the area of the entire board. . _ .- .
Therefore, Prob(l) = (7° = 69)1/7% = 13f49m39r9h43)réi ﬁ§;E_5?)n}7?ﬁh§;ilf§9}:
and Prob(5) = (5 - 4%)n/7°n = 9/49. ) T o T T
The only ways to achieve 2 total score _ _

less than 7 is to throw 1-1, 1-3, 3-1, 1-5, 5-1, ar 3-3,
The total probability is, therefaore,

brob{l)? + 2Prob(1}Prob{3) + 2Prob{1}Prob(3) % Prob(3)°

or (13749)% + 2(13/49)(11/49) + 2(13/49) (9/49) + (11/49)% = 810/2401"

F94522

call the medians AM and BN and their peint of intersection, P.
We have AN = x and BM = y. Let PN = a and PM = b, giving BP = 2a and
AP = 2b. Using the Pythagorean Theorem on right triangles APB, APN, an
BPM, we get the following three equations: ' : M-
ABZ = 4a% + 4ab? , XX = 22 4+ 4bf , y° = 4af + b?

Addin% the latter two eguations X
x2 + y¢ = 5a? + 5p° .
Therefore, ABZ = 4a? + 4b? = 4(x* + e} /5 /
F94523 A< -
The reciprocals are 2 and & and when the denominators are

-1+ .5 -1-.3 _

rationalized, they become L *2’5 and X "23’5' . The sum of the roots is 1 and

the product of the roots is -t. Since a = 1, then b = ~1 and c = =1
giving the gquadratic x® -x - 1 = 0. Note that the positive root of the
original guadratic is the golden mean and that the reciprocals are also the
opposites of the original roots.

F94524

There are 4 possibilities for envelope A. Suppose b is placed in envelope
A. If a is then placed in envelope B, only 2 possible configurations:

2b Ba Ce Dc Ed and Ab Ba Cd De EcC.

If c is placed in envelope B, there are only 3 possible configurations:

Ab Bc Ca De Ed , Ab Bc Cd De Ea , and ‘Ab Bc Ce Da Ed. _
There are also 3 configurations for d: in evelope B and for e in envelope B.
Thus, for b in envelope A, there are 11l configurations.

Therefore, there are 11x4 = 44 configurations for the desired outcome.
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SENICR DIVISION A - SOLUTIONS
CONTEST NUMBER FIVE - FALL, 1994

F94525

The sum of the roots of the first equation is -f61f5-= -/3 and the sum of
+he roots of the second equation is yis / ¥5 = +¥3. The sum of all four
roots is O. = _ -
The product of the raots of the first egggtiog_is ¥5 / v2 and the product
of the roots of the second equation is v2 / J¥§. The product of all four
roots would be 1.

In the derived equation ax? + bx + ¢ = 0, if we let a = 1, then b=0 and c=1
giving the eguation % + 1 = Q.

F94526 . oL T P ST S S o= I
Let o = arcsin ¥ and B = arccos X. - - - T - .

A right triangle with acufe angles & and B _is representative of the given.

Therefore, tan «¢ = x/fl—x and tan 3 = Jl-E?,/ x. Clearly, tanctan = 1.
Since tan (B} = (tan o + tan B)/{1 - tan o tan B},
. A e

- oot (a#f) = (- tan ortan-By/ttan ok gan BR=T00 1T T

F94527 o ¢ g 7 et e
115 ~ 11% = 114 (11-1) = 11* x10 whose sum of digits is the same as 116 M —X

11" = (10 + 1)" = €, 107 + c,10™ + ... + C. 10! + ¢ 10°.
2 & _ P 4 n 3 z pnl { B o
114 = (10 + 1)* = ,c, 10° + ,C10° + ,C, 10° + G 10" + G 109,

="14,641 and the sum of the digits is 16. .
F94528

let s be the length of the side of the square. Draw FPE // AD with F on &I

and E on AB. We get, AE = s/2 and PE = s/2v¥3. 0 2 F
Therefore, FP = s - s/2¥3. Using the Pytﬁﬁgorean Theorem <
on right triangle DFP, we get s2 = 3/(4 - ¥3) = (12 + 3V3)}/13.

}

P.

o
F94529 Az e
f£(x) when simplified is |x - 3j. Therefore, the graphs are piecewise linea:
graphs enclosing a region whose border is a scuare. The area of the sguar
is 1/2 the product of the diagonals each of s 6 The area
of the region is (1/2)(6) (8} = 18. \

¥94330
The perimeter of triangle ABC is 18.
DB+BE = 4(18) = 9.

Let DB = x. Therefore, BE = 8 - X. % (3,0}

The area of triangle ABC is i (AB} (BC)sinB
and the area of triangle DBE is 1(x) (9 - x)sinB (which we also require to
be the area of region ACED.)

Therefore, 30 = 2x(9 - %) or %° - 9x + 15
The solutions are x = (9 % ¥21}/2.

The smaller value is (9 - V21)/2.

0.
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Dear Math Team Coach,

January 25, 1995

Enclosed is your copy of the Fall, 1994 NYCIML contests that you requested on

the application form.

The following are the corrected or alternative answers for the enclosed contests.. The

original answers were inaccurate.

_ Question
Junior F94J]7 was eliminated
Senior A F94S30 was eliminated

Have a great spring term!

only
ovo-

Correct answer )
It should have read "greatest" common
divisor

The answer was impossible for the
given triangle.

Sincerely yours,
Richard Geller
Secretary, NYCIML
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