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PART I 10 Minutes NYCIML Contest One ‘Fall 1996

F96J1. A pyramid has a regular polygon as its base. The
pyramid has a total of 160 edges. Compute the number
of sides in the base of the pyramid.

(1996!)2 - (1995!)2
(1996)? -

F96J2. Compute the value of xif (x1)2 =

PARTI: 10 Minutes NYCIML Contest One Fall 19946
F26J3. Compute the units digif of (1997)199¢

F96J4. The roots of x2 + bx + ¢ = 0 (where b.cx0) are b and c.
Compute the ordered pair (b,cC).

PART . 10 Minutes NYCIML Contest One Fall 1996

22-13(3B-1)(43-] 1081
F26J5. When reduced 1o simpiest form, ((23+”](( 3“)&3”)) EIO?JH))

can be wiitten as = 5 Compute the value of a+b

F@6J6. Last summer, a circuiar table
was damaged in Rurricane Bertha. In
order to calculate the length of the AT

diameter of the original fable, a 12 [ R
inch ruler was placed forming chord
AB. The midpeint of the ruler was
found o be one inch from the

circumference of the iable. Compute A
fhe number of inches that were
confained in the diameter of the table.
Answers
1. 80 3 5 92

21995 4. (1-2) 6.37
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19941+ !
159411995 i 2

FQ6J7. When written in simplest form, the fraction ~== 22 -

Compute the value of a+h.
FO6J8. In AABC, mzA=45, msABC=105, and the length of

altitude gD is 20. Compute the length of the longest side of
AABC to the nearest tenth.

PARTIl: 10 Minutes NYCIML Contfesi Two - Fali 1994
F96J9. In AABC, AB= 13 and 8C = 15, Aliifude BD and median AE are
drawn and BD =12, find the area of AABE. '
F94J10. Computs the ordered pair (x,y) that safisiies the following
pair of equations:  2x! - Syt = 120 (where n! represents
Ixl = 10y! = 120, n faciorial)
—————e ——— e —— — = ————————
PART lIl: 10 Minutes NYCIML Contest Two Fall 1996
FR68J11. Thige circles e
muiually tangent externally. All .
three are tangent to the same » .
ine and lie on the same side of ° . *
the line. The iwo bigger circles e & ” %
are congruent and the smailer

circle has ragius 1. Compute ihe
radius of the twe larger circles.

F96J12. The first four "tiangular”
numbers are 1.3.6 and 10, (They "

are shown geometiically on the & ¥ El
right.) If the ki triangular numoe/
is 4950, compute the value of k. . . . "
|
W‘ r——— -
Answers
7. 1996 9.42 11. 4

8.54.6  10. (5.4) 12.99
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2
FOJ13.1f x = 5 , compute the value of x to the
2 + >
+ 2 + wee
nearest hundredth.. -

e 1001 991 98t 20
ryoJ 14, Lomputg tne vaile o7 the sum W + @ -i-ﬁ F ek b '"I

PART Il 10 Minutes NYCIML Contest Three Fall 1994

F96J15. In AABC, medians AD, BE and CF infersect at G. If the
area of AABC is 24, find the area of quadrilateral BFGD.

FO6J16. Compute the value of x2 + y2 if (X.y) is a solution of the
systemn of equations: xy=5 and x2y +2x = xy2+ 2y + 77,

PARTIIE 10 Minutes NYCIML Contest Three Fall 1996
1 1 it ] e}

and b are relatively prime integers, compuie the value of b — q.

F26J18. Two different squares can e inscribed in any isosceles
right triangle. Compute the ratio of the area of the larger square
1o the area of the smaller square in iowest ferms.

Answers
13. 0.73 15. 8 17.9%¢
14,5050 16, 131 18.9:8
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FROJ1. After drawing diagrams for a few such pyramids, one should see thar
ihe number of edges in the pyramid is twice the number of sides in the base.

Thus the bass has 80 sides. . Answer: 80
(19960)-(19950 (19950 (1996)%1)
N2 = = - 12 =
F96J2. (x1) T e (19951)2. So x =1995
Answer 1995
F@6J3. A number x _ending in "7” has the fallowing units digit:
Power of x | Units Digit Power of x | Units Digit
xo ] };6 9
x! 7 x7 2
x2 g X8 1
X3 3 X7 g
3 ] <10 o]
xs ? + 0w

The paifernindicates that cll one needs to do is reduce the exponent
modulo 4 and use the beginning of the table. Thus(1997)199¢ will have

the same units digitas QP or, 1 Answer: ]
FR6J4., sSince o and ¢ are roofs of the equation, we have
(x-b)(x—C) = ¥2+ DX +C. This means that be = ¢ so that b =1, Also, b+c =-b so
that 1+Cc = -1 giving ¢ = 2. Answer: (1,-2)

F6J5. Notethat ¥ -1 =x-12+x+1) and@+1 =&+ DE-x+ 1)
(2-1)(2+2+ 1)+ (3-1)(F4341) - (4T} =251} » =(10-1)(1C%: 10+ 1)

(e 1)(B=2+ 130 (3+ 1)(32-341 )~ (4+1){# =3 13+ =+ {10+ Y(1GZ10:1)
1+2:3-4+++9 7-13-21-31-43:57:73-91-111 _ 1.2 111

3¢4-526-+-11  3-7+13+21+31+43+57-73-91 ~ 10-11 3

The desired fractionis

e

Thus a+b = 37+ 55 = 92,
Answer 92

-
ot

(4]

F96J6. Let 1 = the length of the
radius. The Pythagorean Theorem
gives & + (=12 = 2. This is
equivalent 036 + 12 - 21 + 1 = 2
s¢ that 2r = 37. Thus the dicmeter
has lengtn 37.

Answer: 37

Déesse snole: Concepts used today will be repeated later this vear.
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1994K1+1855) 1

Fe6l7.

199¢!

F96J9. Using the Pythagorean Theorem
Q. Thus, the ared

of AABC is § (14)(12) = 84. Median AE 13
cuis the triangle info two triangles of

twice, AD=85and DC =

equal areq. This means that the area of

AABE = 1 (84)= 42

F28J10. The given systemis equwoien’r tor dxl - 10y! =

Answer: 42 A

FALL 1996

= 1995+1995.1994! = 1995- Thus a=1 and b = 1995 and a+h = 19946.

Answer 19956

FO&J8. AC= 20 + 20\a-

2001+V3) ~ 20(2.732) = 54.64.

L1

S

Answer: 54.6

B
E 15
12
C
g
D
240
3xl — 10yl = 120.

Subtraciing gives xl = 120 so x = 5. Substitute in the first equation that was given:
Answer: (5,4}

240 - Byt =

120 which simpli

STUV!:

\_ |/

24 sothat y= 4.
FQOJ11.

The

right

tiangie

shown haslengthsr, -1, and +1
50 that 2 +{-1)2 = (1+1)2 so that

F9é6J12.

24 20+ 1 or

Answer: 4

20 -2t + 1 =
2 —4r=0meaning =4
n Triangular # n Triangular #
1 1 4 10
2 D 15
3 & & 21

derived in several ways). This means 5%*—11 = 4950 giving k = 99.

The n“" triangular number can be represented byﬂu;:ﬂ Aar,,Cy). (This can oe
Answer; ¥
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F26J13. Let x =2—ix.Thus X2 +2x -2 =0 and x =2 “‘" .Since x is positive, we get

=~ 143 =-1+ 1.732. To the nearest hundredth thisis 0.73. Answer: 0.73
1001 9%t 98l 2l Ul | 100

FoaJ14. 391 +0a1 Cl?l +1!+D! = (100+99+98+ v +2+41) =~ *(101) = 5050

Answer: 5050

F26J18. Theorem: The six disjoint friangles
formed when the three medians are drawn
are equatin area. (A median cuis a triangle
info fwo triangies of equal areq, so in the
diagram, we get x+2z = x+2y or zZ=y.
Likewise, we get y + 22 = y + 2X SO 2=X,

Since x =y =z the neseded areq is %{24) = 8.
Answer: 8

A E

FQ6J16. The second equation can be rewritten as xy(x=y) + 20€y) = 77.
Thus (xy+2)(x—y) = 77. Since xy =5, we gef x-y = 11.

squaring gives x2 —2xy + y2= 121 or x2 +y2=131, Ansver: 13)

F2&J17. Tn ssion equals (1 2){1+2}(1 D (140 @(nﬁ (=) (5

2 exple
i} 1324%%%%'98100 99 191&1__19_14101Sommaﬂ]mand
b=2§OTh b-a=

99 ¢% 100 100~ 2 100 ~ 200
Answer: 99
F26J18. Lt x = the length of a leg of ihe
isosceles right A in the first case, using the
smaller isosceles right & created, each 1

sde of the square has length X, Thus the | | |3

area of this square is ’;—2 . In the second 1 b4
case, the hypotenuse of the original Anhas

length xy2. Using the fwo smaller |sosceles right 4s, each side of The squore

has lengfhﬁ!_ This square has areq 2@ The required (atio is ’;—2 +2€ 1nisis

x2
equwcllen‘rto i -2?—1; % Answer: 9:8

H]
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