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JUNIOR DIVISION CONIEST NUMBER ONE FALL 1994
PARTI: 10 Minutes 'NYCIML Contest One ~ Fall 1994 |
Feall. If the least common multiple of two positive

integers, a and b, is 18 and the greatest common
factor of a and _b is 3, compute the product-ab:*

Fe4J2. A rectanglular region is drawn by connecting
‘the four points A(0,0), B(6,0), C(6,3) and D(0,3). A

solid formed.

“solid is formed by rotating this .rec;a_n_'_g_giaﬁ;r@gion; o RIS
3600-about the x axis: Compute the: volume:ofitheyn: v = -a

~ e

FARTI. 10 Mingies — NYCIML Confest One -

~Fall 1994

|F94J3. D:is. the midpoint of “BC “in eqifititeral *AKBES
of circle O is 16n, compute the length et
nearest tenth. oy o
Fo4J4. Bill can do a job warking alone.ir ‘four hours.
Hillary can do the same job alone in two hours. if the
two work together undistracted, in how many

‘Circle O with diameter Ac:is constractetiif thecareay
FUSLE LIS

minutes will the job be done?

PARTIL 10 Minutes NYCIM Contest One ~ Foil 1994

the sequence 7, 11, 15, 19,

o is s (19930(1995D ~ (199402 Lt g ol
r -‘I:JO. Y¥lienl (1994'){T995‘] R R cduuu{},;.-the
simplest A B

F94J5. Compute_the sum of the first thirty terms of |-

way to express the: |-

result is 2 where a and. - b-are relatively prime

positive _integers. compute the valueofa. " i

Answers

1. 54
2. 54xn




NEW YORK CITY INTERSCHOLASTIC MATHEMATICS LEAGUE
JUNIORDIVISION ~ CONTESTNUMBERTWO FALL 1994

PARTT, TOMnuies  NYCIMLContestTwo Fal1994 |

Fe4J7. If the product of two positive integers is 2883
and their least common multiple is 93, compute| = - ~ -

. R T R
R Far B < LS Py

their least common’ divisor. B e

F94J8. Compute the value of y(7012344)(7012346)+1.

e e P P TR W Yy W - 1 e g P s T YA

PARTU: 10 Minutes NYCIML ContestTwo . - - Falld9¢
B I .l e e
F94J9. A triangwlar region is dra

vn=by - connecting-the
three points A(0,0), B(3,6), and C(6,0). A solid:is{ -
formed by rotating this region 3600 about the
x-axis. Compute the volume of the solid formed. . |
F94J10. A number reading the same from left to right|
as right to left is called a “palindromic number.” For
example, 1135311 is a palindromic number. An
“integer x is randomly chosen so that 0 < x < 10000,
The probability that x is a palindromic _number is
where a and b are relatively. prime .integers.!
Compute the valueofa+b. -~ -~ ~ -~~~ -~

PART IIl: - 10 Minutes NYCIML ContéstTwo ... ... __,._ﬁ_v,=_z,=quﬁ__,1_;.994___

DA 3 , 5"
Fo4J11. \fé, \E , and \164 form an arithmetic sequence. |
Compute the value of x. L

+2)0 — () (1)

Foagt2, if WD GLEHD 456, compute. the valug:.

of x.

Answers
7. 31 9. 72n 11, 27
8. 7012345 10. 103 | 12.12

NEW YORK CITY INTERSCHOLASTIC MATHEMATICS LEAGUE




NEW YORK CITY INTERSCHOLASTIC MATHEMATICS LEAGUE

JUNICR DIVISION CONTEST NUMBER THREE FALL 1994
TPARTT, 10 Mnutes . NYCIML Contest Three Fall 1994
20 3l 4l 100!
F94J13. Compute the value of-]—]- ot T -

£94J14. The product of two positive integers is 3600. Their
greatest commeon divisor Is 20 and their least common
multipie is cdefgh, where ¢<e<g, If ¢, d, e, f, g, and h are
positive integers and ¢, e, and g are prime numbers
compute the ordered triple(d.f.h). | '

PARTI: 10 Minules - NYCIML Contesi Three ~ Fall 1994

I Ee 4115 Gelng 16 work,-Ms: Zhdng-averaged -38-mphil-

b= B

" and from work that day.

Fo4J16. A triangular region is drawn by co’nnecting? the
three cimint_s A{0,0), B(6,3) and C%O,B). A solid is
formed by rotating this region 3609 about the Xx-
axis. Compute the volume of the solid generated .

Returning home: over the same rouie, she averaged 60|
| . mph. Compute:her-gverage speed for the total frip 1o |

PARTI: 10 Minutes NYCIML Contest Three Fall 1994

F94417. Roslyn began driving when the mileage.on her
car's odometer was 75802. If the final mileage on
her car's odometer was five miles past the
fourth patindromic number she passed that ‘day,

compute the number ‘of miles in her trip.

bl s W 1 o v o D . /\

F94J18. AC, BC, and AB are
diameters of the three circles
in the diagram. if AC = 8 and
BC = 6, compute the shaded
area.

Answers

13. 51 15. 40
14. (2.2.1) 16. 36n 18. 24




NEW YORK CITY INTERSCHOLASTIC MATHEMATICS LEAGUE
JUNIOR DIVISION CONTESTNUMBER ONE ~ FALL1994

Solutions

F94J41. Method One: Obviously, the two numbers satisfying these
conditions are 18 and 3 or 9 and 6. In either case, the product of the
two numbers is 54.

Method._Two: Theorem: The product of two positive integers equals =
the product of their least common muitiple and their greatest =~
common factor. Thus the desired product is 3¢18 = 54, Answer. 54

"F94J2. As the diagram Indicates the -
l “ T qdius 3 6nd height 6. Thus The volume -

--tesulling solld-s-aciteular cylinder withz oo v v——--
x generated isn_(_._‘j)«_?(é) = BAm. ._.-_.-v - '_"T__": .

Answer 54

>
A

F94J3. The diameter of the circle has length 8.
Since the medlan to a side of an equilateral
triangle is also an altitude, we can use the
Pythagorean Theorem of the fact that AADC s
a 30-60-90 triangte in order to calcutate AD.
Either way, AD= 443 = 4(1.732) or 6.9 to the
neasest tenth. Answer: 49

E9AJ4. Bil works at the rate L of ihe job each hour. Hilary works af the

rate 1501‘ the job each hour. it they work x hours. the portion of the jcb is %x.

The whole job is to be done so we get the equation 3x = 1 or x=3hours

which Is 80 minutes. Answer 80 minutes o g

F94J5. The sum of the first n terms of an arthmetic sequence is %fnﬁ'!)
where 1 is the number of terms, ais the first term and € is the last - -
term. The last term can be found using b = & + (k-)d, where dis the
common difference. Here we have €= 7 + 29(4) = 123 and the sum =

%-(?4— 123) = 15(130) = 1950 Answer: " 1950
Fo415 (19931(19951) — (199412  (19931){19951) (199412
: (19941)(1995hH =119940(1995N ~ {19941)(1995h)
R B 1 —
= . 7994 — 71995 ~ (1994)(1995) ANSWOr

Please unte : Concepts used foday will be repeated iater this year..



JUNIOR DIVISION CONTESTNUMBERTWO = FALL1994

Solutions

F94J7. Use Theorem: The product of two numbers is equal to the
product of their ieast common multiple and their greatest common

factor. Thus the greatest common divisor is — = 31. Answer: 31

F94J8. The radicand is inthe form (x=1)(x+1) +1 -x2—-1 ¢l 2 :x2: Thus The 5 e T
needed resultis merety \x2 = x = 7012345~ Answer; 7012345 iz:T ramman

FQAJ9. Agthe dig

: ngm‘ circular cwns;ﬁ’lﬁﬁ'ﬁﬁ
of one such congis -17(62)3
36m. The needed volume 53
therefore 72x. :

Answer: 721 -

£94310. [ # of digits in integer | # of palindromic numbers
1 Q L
2 1 -
3 9e10+1=90
4 Q+10+11=90

Thus there are a fotal of 198 palindromic integers on the given.iméwal. o

The probability that a number is palindromic is therefore %%-: Tg-;— ;
Answer: a+D =103 o

F94J11. The arithmetic sequence is 2, ¥% . 4. This must be the same as
3.3.4s0that ¥x =3andx =27. Answer: 27

(xD(x+2)t — (xI} (x+1)1 —
Fo4J12. T 1] =156 X(x+2) — x = 156=0

sothat x2 +x-156 =0 and (x+13)(x-12) =0sothatx=12.  Answer. 12




NEW YORK CITY INTERSCHOLASTIC MATHEMATICS LEAGUE

JUNIOR DIVISION ‘CONTEST HUMBER THREE FALL 1994
Solutions
FOANG, & -F e g- o g = 2-344-546-...+100 =
(2+4+6+8+ +2‘l DO) (3+5+?+ 499 = —(102) -—-—(102) = 51(50)-49(51) =
51{50-49) = Answer: 51

F94J14. The least common multiple is %552 = 180 = 22325'  Answer (2.2,1)

F94J15. Let *d” represem her msmnce o work Since she averaged 30
mph. her fime coming o work was . Likewlse, her fime coming home
iotal distance fraveled 2d
wcs& Her overcge speedis equc:i to fotal fime Faveling =~ 4,4
This simpiifies to Tax 3d = 40 miles per hour. Note that in general, ® @

average speed is found by taking the HARMONIC mean of the two

spee;:ls. Answer: 40mph
(G.3) F94J16. The volume is computed by

subtracting the volume of the right clrcular
x cone from the vo!L%me of The fight circular
(6,0) cyllnder: V = 84 - 3n(54) = -{Sdrr) 36:1

Answen 3611,

'F94317. The first four palindromic numbers after 75802 are 75857, 75957,
76067 and 76167. Therefore, her final mileage was 76172, This means that
she diove 76172-75802 = 370 miles. Answer 370

e Ry ARl m o Bty RS Sheclne s Wglest oolmmolRGuo G0 SR Sl URbepieocserssudec gl S L e R e e e e

F?dJ'IB tet X = the area of the semiclicle below BC =4.5m.
Let Y = the area of the semicircie to the left of AC =8m.

Since AABC is a right triangle, (two of its sides are tangents to
circles), AB=10.

LetZ = the area of the semiclicle below A8 = 12.5m.
Note that the sum of the first two semicircular areas is equal to

the third semicircular area. (X+Y=2Z) This is the heart of the solution!
The shaded area =X + Y - (Z - the area of AABC) = the area of AABC
= 24. Thus the shaded area is equal to the area of the trianglel!

Answer: 24



\

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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