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§97J1. A farmer has pigs and chickens. There are sixty animals
in all. If there is a total of 172 legs among these animals, and
no animal is missing a leg, compute the number of chickens

~ the farmer has.

x
§97J2. Compute the value of x if (T = 719!
(where n! represents n factorial)
PARTIi: 10 Minutes NYCIML Contest One Spring 1997

§97J3. Mrs. Jones has three children. You see her on the sireet
one day with a little girl. She infroduces you to this child and
tells you that she is het middle child. Compute the probability
that her two other children are also girls.

§97J4. Someone sliced a spherical melon perpendicular to a
diameter, 8 cm from the top. The circle resulting from the cut
had a digmeter of 24 cm. Computfe the number of
centimeters in the lengih of the diameter of the melon.

#

PARTIN: 10 Minutes NYCIML Contest One Spring 1997
$97J5. Compute 19972 - 19962 + 19952 — 19942+ + s+ — 42 + 32 - 22 + 12

$97J6. Four marred couples formed a reading club, Compute the
number of committees that contaln three people from this clud,
no two of whom are matried. :

‘#
Answers

1.34 3. ¢ 5. 1995003

2.4 4, 26 6. 32
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child is a boy,

§$97J7. Mr. Smith has two children. You see him on the street ane day and he
introduces you to his son, Stephen. Compute the probability that his other

5$97.J8. Adam rode home from callege on vacation using a bus that averaged
40 mph. He returned along the same route with a friend who drove an
average of 60 mph. The total time traveling back and forth was 10 hours.
Compute the number of miles Adam's college is from his home.

PARTIE 10 Minutes

(S
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§97J9. Compute the product of all real roots of (x* -7x+ 13 5wl

g

$97J10. For the diagram on the left,
compute the total number of
common tangents that may be
drawn, taken two clrcles at a time.
(Note that circles S and P are
tangent to one another.)

PART lll: 10 Minutes
$27J11. Compute the
largest of flfty
consecutive Integers
whose sum is 2075.

SQ7J12. The first four
*pentagonal” numbers,
1,5,12, and 22. are
shown geomedrically on
the right. What is the
twentleth pentagonal

-inumber?
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Answers
9.-300 11. 66
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$97J13. A town is built on a grld systemn of two—way streets. North-South
blocks are numbered as Streets and East-West blocks are numbered as
Avenues. John lives on the corner ¢of 75ih Street and 83rd Avenue. Mary
llves on the corner of 92nd Street and 65th Avenue. Compute the
minimum number of blocks John can drive from home to Maiy's house,
assuming no illegal maneuvers like driving through backyards.

$97J14. Carol rode her bike to Susan‘s house, fen miles away. After she
ailved, it-began fo rain, so Susan’s mother drove her hame, using the
same route Carcl used coming. The mofher's speed was five times as
fast as Carol’s speed, on average. The total time Carol tiaveled both
ways was 1 hour 12 minutes. How fast did Susan’s mother average?

PARTIl: 10 Minutes NYCIML Contest Three

$97J15. The sum of sixty consecutive odd integers is 9720. Compute the
fifth of these odd integers.

Spring 1997

$97J16. Compute the sum of the integer roots of (x2+2x+1)(x2+2x-2) = -2.

PARTIIl: 10 Minutes NYCIML Contest Three

Spring 1997

§97J17. A pisce of 8% x 14 inch paper Is dropped

onto a plece of 8% x 11 Inch paper. The

overlapping part (shaded) Is cut out from the two
orlginal sheeis of paper. Compute the dlfference
in the areas remalning on the sheets of paper.

$97J18. What is the maximum number of non-
ovetlapplng reglons that can be cbilained using
ten chords In a circle?

e e e e e S E]

Answers

13. 35 15. 111 17, 255sq.In.
Qf equivalent,

14. 50mph 16, -2 18.56
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Solutions

§$97J1. Let p = the number of pigs and ¢ = the number of chickens:
c+p =460

2¢ + 4p = 172 This givesp=26and c = 34. Answer: 34
x)! xl)ye(xi-1)!

so7J2. G GNCGAI_ 0y 1y 5o (a1)1= 7190 and xI - 1 = 719,

- This means that x!= 720 sox =6. Answer: &

$97J3. The sample space for Mrs. Jones’ children is {(6GG., GGB, BGG,
BGB}, where B stands for 'boy” and G stonds for “girl.” Note that the
middle child is definltely a girl Thus P(GGG) =+ Answer; -

4

$97J4. Let r = the Iength of the radius. The

A Pythagorean Theorem gives 122 + (--8)2 = 12, This is

———>)  equivalent to 144 — 141 + 64 = 0. 50 that 1 = 13. Thus
the diameter has length 26.

Answer; 26

$97J5. Factoring pair-wise, gives:

19972 ~ 19962 + 19952 — 19942 4 e+ —42 + 32 -22 + 12=

(1997 1996)(1997+1996) + (1995-1 994)(1995+1994)+ eoe + (3-DB+2) + 1
Answer: 1995003

$9736. M

First choose thiee of the couples, then choose one peison from eqch
couple, Thisgives 4C3+2+2+2=4+8=32 :

Method Two:

Theie are gCa committees in all (without considernng marriage). subtiact
off all committees containing a married couple. There are 4+6 = 24 such
commilttees. Thus the desired number of committeesis 56 —24 = 32.

- Answer: 32

P&MG woft: Concepts used today will be repeated iater this term.
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§97J7. Normally, the sampie space for a two child family is {&G,BG, GB, BB} The
sample space for Mt, Smith, however, is {BG, GB, BB} since he has at least one
boy. Thus P(BB)= = . Answer' =

$97J8. letd = the dISTCI nce from Adam’s home to college. His two times were - au

coming home and 5 returning to school. Thus we have % + c% = 10. This gives

d = 240 miles. Answer: 240

$97J9. Consider x2-25 =0, Thisgivesx=50ix=-5.

Consider x2-7x+13=1.Thisgivesx=30orx =4,

Consider x2- 7x + 13 = -1, this glves complex rools.

Thus the product of the real rootsis (5)(-5)(3)(4) =-300 ~Answer: -300
$927J10. instead of drawing all the tangents, focus on all pairs of circles:
Clicles S and P have two exteinaol and one inteinal common tangent.

Chicles 5 angd @ have two external common rungen'r:' Ukewise for clicles P and R.

Clicles 3 and R have two external and two Internal commen tangent. Likewlse fo clicles P and .
Clicles @ ond R have twa extenal and two inteinal commen tangent.

This gives a tofal of 19 common tangents. Answer: 19
$97J11. Let the consecutive infegers be a, a+1, a+2..a+49. Their sum is

50a+(1+2+3+..+49)=50a +—-50 = 50a + 1225 = 2075 which leads to
a=17.The largest Integerisa +49 66, Answer: 66

§97J12. The sequence 1, 5, 12, 22, 35+ ++ can be studied more cClosely by
. forming a new sequence called the “sequence of differences”

Term number (n) 1 2 3 4 &
Criginal Sequance values {p) Yy &5 12 22 35
its “Sequence of differences” 4 7 16 13
“Sequence of second differences” 3 3 3

Since the sequence of second differences is constant, we can find a
second degree equation for this situation. We have p=an? + bn + C.
Substituting (1.1) (2.5) and (3.12) flor (n.p) gives three equohons in three

varlables leading to a =2 b = = and ¢ = 0. This gives p = 3(3n-1).
Substituting n=20glvesp = gn Answer 590

Nl B A i
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$97J13. To find the ‘del—distcxnce" from (x).yy) 10 (X2.¥>), we need to calculate
the number of horlzontal blocks plus the number of vertical blocks. This can be

found by computing | x,-x, | +]y,=y, | which gives 17+18 = 35 ~ Answer: 35
$97J14. Let x = Carol's average speed and 5x = Susan’s mother's average
speed. Carol's time was 1§ and the mother's time was -;-xg. This means le + ;—E— = g.
This gives x= 10 and 5x = 50 mph. Answer: 50 or 30mph

$97J15. Let the consecutive odd integers be a, a+2, a+4...., a+118. Their

 SUMis60a + (2 +4 + +ve £ 118) = 60a + 3+120 = 60 + 3540 which must =
- 9720, giving a= 103. The fifth consecutive odd integeris 111.  Answer: 111

$97J16. Let y=x2+2x+1 so that y-3 = x2+2x-2. The original equation becomes
¥(y-3) =2 ory?2 3y +2 =0 giving (y-1)(y-2) = Oso that y = 1 or y =2.
fy=1,wegetx®+2x+ 1 =1and x + 2x = 0 so that x=0 or x=-2.
Hy=2, wegetx2+2x+1=2andx® + 2x -1 = 0 which has no integer roots, Thus
the sum of the Integer roots Is -2, Answer: -2
$97J17. The difference of the areas of
the original sheets is (y+2) - (x+2) = y—x. This Z
means that the difference of the resulting
areas is the same as the difference of the
_original areas. This would be true no
matter what the shapes of the originai
papers, an interesting result Indeed. Thus

the difference is 8;(14-11) = 25,5 square
inches. Answer: 255sg.in. _

§97J18. Build up the following table:

Number of chords (n) 1 2 3 4 5
Maximum # of regions (1) 2 4 7 11 1é
Sequence of diffarences | 2 3 4 5
Sequence of second differences T 1 1

Since the sequence of second differences is constant, we can find a
second degiee equation for this situation. We have r= an2 + bn + c.
Substlituting (1,2), (2,4) and (3.7) for (n.f) gives ﬂ'xree1 equations in three
varlablesleading toa =k b =% and c =1. This glves r = z(n2+n+2), Substituting
n=10gives I = 56. (Note: This resuit could have been obtained by extending
the table until n = 10, by using the difference patten.) Answer: 56



May 10, 1997

Dear Math Team Coach,

Enclosed is your copy of the Spring, 1997 NYCIML contests that you requested on
the application form.
The following questions had different answers than the given one or were eliminated from the
competitions. :
Question Correct answer

2745
4

Senior A 89782 was also accepted
59754 was eliminated. There were no restrictions on a, b, c.
85965822 {325, 324) was also accepted. It should have
included "a <b"
Junior S96)7 was eliminated. The wording led to misinterpretation of

the problem.
Havea great summer?
Sincerely yours,
Richard Geller

Secretary, NYCIML
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