TR0=2089%

JHLER

You may use a
calculator today!

Category 1 - Mystlery
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1)

2)

3)

Jessica's hair is tied at her neckline with an elastic band. Below
the band is the rest of her halr which consiata of three parts:

a French brald, a straight section, and a regular braid. The French
braid |s three times as long as the straight sectlon, and the stralght
sactlon Is half as long as the regular brald. If the regular braid Is
6 Inches long, then how many inches long I8 the hair below the
eiastic band 7

In a loat of multli-grain bread, i of the grains are dark rye, % are
-

5
light rye, 10% are oat, T are ¢cracked wheat, and the rest are

whole wheat. I there are 19,980 grains Iin the loaf, then how many
grains are whole wheat 7

N -II}Y is the product 123-515".II written In sclentific notation,
where 1 =N<10, and Y is an integer.
What Is the value of N+Y 7 Express your answer as a decimal.
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ANSWERS

CATEGORY 1
MYSTERY 1)

1 18

2) 3441

3) 21.8

2)

Regular braid = & inches.
Straight saction = % of the ragular braid
1
= = (b6
3 (€)
= 3 inches
Franch brald = 3 timas the straight section
= 3 (3)
= 9inches.
Total length = 6+4+3+9 = 18 inches,

The fraction of the loaf, represented by whole wheat,
1]

| 5
1—{4+ +10% + _SJ

[ 45 ’iﬁ+1ﬂ+5u\|
LIE[J 180 180 180

| (45436 +18+50)

I

| 180 )
- 1—{3‘-15‘:i
180 )
_ 3L
180
2ot 19980 = 3441
180 '

(Next page)
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Category 1, continued . ..

54519 (19

24‘[2t9_5|9}

ir

24.{215]]9

i

24 (10)'?

16-(101+

((16)-10 j-u 0)'?

1.6y 10" (10)'?

(l.ﬁj-[mm]

Sa, N=186, and ¥ =20,
Therafore, MN+Y
16+ 20
21.6.
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Category 2 - Geomeltry
Meet #5 - March, 2000

1} How many of the smalleat cubes are requiraed to build the figure
below ? (Note: If you see a "hole” then assume that It passes
through completely.)

—

2} A pyramid and & rectangular solid have equal volumes. Both
shapes have equal bases. The altitude (height) of the pyramid is
72 teet. How many feet are in the altitude of the rectangular solid 7

3} An lce cream cone holds a scoop of vanilla lce eream In the shape
of a sphere, as pictured below, so that half of the scoop Is inside
the cone, and half Ia outside. The Ice cream is allowed to melt.
When It Is completely melted, It fllis the cone. If the cone has an
altitude of 7 inches, then how many inches are in the dlameter of
the original lce cream sphere ? Express your answer as an
Improper fraction in lowast terms.

-
ANSWERS
1) . __ cubes I
2y ___  centimeters

3) ______ Inches J
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CATEGORY 2
GEOMETRY 1

1) 48
2) 24 2)

7
3} 3

If the figure were solid, it would contain 4xBx3 of
the smallest cubas, or 72 There are 24 cubes
missing. so the total is 72 - 24, or 48,

Since the two figures have aqual bases, the
rectangular solid anly needs to be one-third of the

haight of the pyramid in order 1o have a volume
equal to that of the pyramid. One-third of 72 is 24,

Another way to show this is as follows;
Lat H = the haight of the rectangular solid,
* Usa the formulas for the volumes of the two
figuras,
* sat the two formulas egual to each other,
* substitute known valuas,
* then solve for H;

volume of recl. solid = volume of pyramid
LWH = lil:area of base){height)

LWH =3(LW ) (height)

LWH =5{LW)(72)

Dividing both sides by the product LW yields the
following statement:

H

. Y (-

(72)

H 4.

(Next page)
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Category 2, continued . . .

3

This solution is similar to &2

volume of sphere = volume of cone
4 rd =1 R?
3 Rk = 3 nR=H

Since the radius of the sphere 15 the same as the
radius of the circular rim of the cone, wa can divide

both sides by %'ERI, giving the following equation:

4K =H
Substituting 7 for the height of the cone:
AR =7
AR + 4 =T +4
R =175

if tha radius of the sphere 15 1.75 inches, then its
diameter is twice 1.75, or 3.5 inches.

A more interasting outcoma is found In the step
above which says that 4R =H| In other words, the
nzight of the cone is the same as four tmes the
radius of its circular base, or twice its damater!
Knowing that, the diamter of the circular base {same

as the diameter of the sphere) s half of 7, or %
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Category 3 - Number Theory
Meet #5 - March, 2000

1) Ten students in a class of 23 at the Wellesley Middle School like
Pepsl, while 18 like Coke. What is the greatest (most) possible
number of studenis who may not like elther Coke or Pepsi| ?

2) Set A = {all composite numbers between 29 and 43}
Set B = {all whole numbers between 25 and 44 which are divisible
by 3}
Set C = {all 2-digit whole numbers, the sum of whose digits Is less
than 7}

Find the sum of all numbers in the set [A(B)NC.

3) There ara 360 students at the Brown Middle School in Newton.
* 50% like to watch TV.

* % like to go to the movias,

* 60% like to listen to the radio.

. i lika to watch TV and go to the movies,

* 20% like to go to the movies and listen to the radio.
* g- llke to watch TV and listen to the radlo.

* 10% like 1o do all three activities.
How many students al the Brown Middie School da not like any of

the three actlvities ?

ANSWERS
L) I

2)
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CATEGORY 3
NUMBER THEQRY 1)
1) 5

2) 105 2)

i) 26

3

The greatest number who may not like either drink is
23 -18, or 5, accounting for the fact that of ali

of the ten students who like Pepsi, it does not matter
how many of them may not like Coke.

Set A= {30, 32, 33, 34, 35,36, 38, 39, 40, 41, 47}
Set B = (27, 30, 33, 36, 39, 42)

Set C={10, 11,12, 13, 14,15, 20, 24, 22 23, 24, 30,
31, 32, 33, 40, 41, 42, 50, 51, 60}

(ANB)NC = {(30, 33, 39, 42)} [ {SetC)

= {30, 33, 42}

The sum of 30, 33, and 42, is

30 + 33 + 42
= 10§

Watch TV = 50% of 360 = 180
Go to movies = % of 360 = 144
Listen to radio = B0% of 360 = 218
Al three = 10% of 360 = 36

TV & movies ={dlutsam-3ﬁ - 90-36
= 54

Movies & radio = (20% of 360) - 36= 72 - 36
= 36

2

TV & radio = (; of360)-36 = 80-36

= 44

The Venn diagram an the naxt page helps to
organize all of this information:

(Next page)
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Category 3, continued . . .

180 like to 144 like to go
watch TV.. to the mowvies.

54

46 only v 18 like to
like to & only go to
watch TV. mMovies. the movies.

44 radio
& TV

7 do not
like any of the
activities.

100 like to just
listen to the

radio.

216 like to listen
to the radio.

Tha total number of students who like any of the actvities is the sum of
all the numbars inside the triple-circle part of the diagram:

46+54+18+36+44+36+100
= 334,

Therefore, the number of studants who da nat like any of the activities is

360 - 334
= 26
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Category 4 - Arithmetic
Meet #5 - March, 2000

1)

2)

3)

Thera are cans of lce-cald soda in the coalar, ag follows:

creme soda

ginger ale
cala

root beer
dr. peppah

l.dl.l"l'ﬂ'll'.d;*d

Carolyn llkes only creme soda and dr. peppah. If she selacts a
soda at random from the cocler, then what Is the probability that
she selects one that she likes ? Express your anawer as a fraction
In lowest terms.

Two cublcal dice, each with six faces numbered 1,2,3,4,5,6, are
rolled. The numbers on the top faces are then multiplied. What is
the probabliity that the product |ls greater than 10 ? Expreas your
answer as a percent, rounded to the nearest whole percent.

In his pocket, Justin has four dimes, one nickel, and seven
guarters. If he takes two colns from his pocket at random, then
what {e the probability that their total value is exactly 35¢ 7
Express your answer as a fraction in lowest terms. {(Note: A dime
is worth 10¢, a quarter 18 worth 25¢, and a nickel is worth 5¢.)

ANSWERS

2y

3)




SOLUTIONS - Meet #5 - Category 4

N N Bt rn V1 P R
diEaw E S

CATEGORY 4
ARITHMETIC 1)
a
1) ﬁ
2) 47%
14
3) :]-5

# of creme soda or dr. peppah
total # of sodas

T+3

T+ 346+ 5+3

"

fn

12

The following chart shows the outcomes for the dice
{1,2,3,4,5,6) along the left and top edges, as well as
all possible products, multiplying each number of the
first die with each number of the second die:

First die
T 4 5 8
21 4 5| 5

& B[10 }IZ
911215 [18
12 |16 |20 |24
10 115 {20 |25 |30
12 (18 (24 |30 |36

Second die

o O | I B3 R

[ L ]
3 f LA I f 44§ Ba

(Next page)
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Category 4, continued . ..

Thera ara 17 products out of the 36 which are greater
than 10.
|7

3z * 0472222 = 47 2222 % ~ 47%

MR

3 The only way that Justin can get 35¢ Is d he takes
one dimea and one quarter  Tha number of differant
ways that he can choose one dime and one quarter
can be diagramed as follows:

nickel

guarter
T

12

first coin

quarter

[

11

guarter

!
== e

1t

second coin

quarter
i

F=  —

nickel
i

-

11

{D, Q) (Q, D}
_4 7 =1,.4
BRTRET 12711
_ 28 _ 8
K F 132

{Next page)
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Category 4, continued . ..

Since the order that the dime and quarter are chosen
doas not matter, the probability of choosing a quarter
and a dime, any order, is

® B
32 132

28+ 28
132

)

[ T TrE

132

1

14

3
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Category 5 - Algebra
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1)

2)

3)

Find the two values of C which make the following eguation a true

statement: ~-5C+ Cz =36

A square and a rectangle have squal areas. The length of the
rectangle is B centimeters more than a side of the square. The
width of the rectangle is 4 centimeters less than a side of the
square. How many centimeters are In the perimeter of the square 7
ARound your answer to the nearest tenth,

If an object is launched In a vertical direction, it is affected by
gravity. If H = the Initial position of the ocbject, and R = its initial
velocity {rate of speed), and T = the number of seconds since the
object was released, then

H=RT-5T*

Cagney stepped otf a diving platform which is 20 meters above the
water at the same time that Lacey sprang upward, vertically, from a
board which Is € melers above the water. Lacey's Initlal velocity
was 13 meters per second. Two questions (both must be answered
correctly for you to recelve credit):

A. Who hit the waler firat ?

B. How many seconds saoner did she hit the water than did

the other diver ?

| B. seconds

ANSWERS

n{____ . ____}

2)

a) A.

centimaters
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& LRI B
ST SIS RS

CATEGORY §
ALGEBRA 1) -5C+C% =36
1 -4, 8 C2-C-36=0
(any order)
(C=9)C+4]=0
2) 32
C-9=0 o C+d4=0
3) <Cagney
1 C=9 o C=-4

{Both answears must
be correct for cradit 2)

Lal X = tha langth of a side of the squara
to be given.)

A X+ B8

Area of square

H

Ared of rectangla

(side)e = (length) (width)
X2 = (X +8)(X-4)
X2 = X2 4+ 8X-4X - 32
X2 4 (-%2) = X2 4 (-X2)e BX - 4% - 32
0 = 4X-32
O+ 32 = 4X - 32 + 32
32 = 4X%
d2+4 = 4X = 4
B =X
The penmeter of the square is q (X}
= 48
= 32 om.

{Next page)
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Category 5, continued . ..

Cagney steps off the platform, 5o her initial velocity 1s
0 (zerol) meters per second. The amount of time it
takes for her to hit the water can be found by solving
the tollowing equation for T

H=RT - 5T
20 = (0T 5T 2
20=0-572
20 = -5T2
204 -5==5T% 45
4=T2

2=T o -2=T

Since time in this case 18 positive, it takes Cagney
£ seconds to hit the water.

Lacey's time can be figured as fallows:

H=RT - 572
6= 13T-5T2
ST2 13T-6=0

(BT+2)(T-3) =0

(Next page)



79899-200%

AMJLIER)

You may use a
calculator today!

Category 6 - Team Questions
Meet #5 - March, 2000

1}

2)

3)

4)

A plumb bob, whose front view is pictured below, is the union of a
cylinder, a cone, and a hemlsphere. It Is made of Iron whose
density is 212 grams per cubic centimeter. How many grams is the
welght of the plumb bob 7 Use n= 3.14. Round your final answer
to the nearest tenth.

]3_2 cm

7.4cm

]3[:!‘11

A pyramid with a square base and an altitude of 72 meters has a
volume which is 6893 cublc meters greater than the volume of a
cube whose surface area is 11,094 sequare meters. How many
sguare meters are in the total surlace area of the pyramid ?

Lucky pleked a positive whole number N, at random, such that
150<N <300, and N is a multiple of 12. Fortunato picked a positive
whole number, P, such that 126<F <324, and P Is divisible by 18.

"K: is the probabliity that Lucky and Fortunatoe plcked the same

number. It X and Y are relatively prime, then what is the value
al ¥?

The positive ditference between the squares of iwo consecutive
even integers, Fand G, Is 508. F<G. Whatls the value ol G ?

{Next naae)



Category O - continued . ..

5) One diagonal of a rhombus is 30 inches long, and the other
diagonal Is 40 inches long. A circle is inscribed in the rhombus.
To the nearest tenth of a square inch, how many square Inches are

outside the circle, but inside the rhombus 7 Use = 3.14,

6) Evauate the expression below, using the answers to questions #1-5
as values for A,B,C,D, and E, respectively. Express your answer |In
sclentific notation.

EEEI‘E"}““““]{& - E)-5B-191,130]

ANSWERS
1 = A
2y .. =B '
1 3y . =C¢C
4) =D
5) =E
6) . __




CATEGORY 6

TEAM QUESTIONS 1) Volume of cone + cylinder + hemisphere
= -~ (base)(height) + (base)(height

1) 62,707.1 . ‘jimz“

2} 12,960 = i{m'-us 2) + (nR7HT 45

3 30 + 2me'yos)

4) 128 . ;i{a_muaEJ(a.zj + (3.14)(32)(7.4)

5y 147.8 + %La.quz?}r;n_sy,

&) 2.4x 107 - ;"{3.14}{9][3.21  (3.1448)(7.4)

+ E[Eﬁi?ﬂj:ﬂ.s}

ﬁ{sn 432) + 2089124 + 113.04(0.5)

30144 + 208124 + 5652
295 788.

i

Then, Mass = Valume x Density
{295.788 cu. om) = (212 gm / cu.cm)
62,707 056 grams

62,707.1 grams (nearest tenth)

(Mext page)
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2)

Category 6, continued . . .

Surface area of cuba = 11,004,

Area of one surface of cube = 11,094 = 6 = 1848,
Length of one side of cube = JIRG = 43
Volume of cube = (43)43)(43) = 79,507,

Volume of cube + GB93 = volume of pyramid.
79507 + BB92 = %[araa of base){height}
85400 = %[araa of basa)(72)
BE 400 = é#{araﬂ of basa)
86,400 = 24 = 24{area of basa) = 24
3600 = area of base

3600 = length of one side of base
B0 =length of one side of base

To find the area of one tnangular surface of the
pyramid, it i& necessary to know Its altitude. The
altitude of sach surface-triangle is the hypotanuse of
an “intenar” right triangle whose base 1s half the
tangth of one side of the square base, and whosa

height is the height of the pyramid itself. Refer to the
J-dimensional diagram below:

60

(Next page)
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Calegory 8, continued . . .
Usa the Pythagorean Thacoram 1o find the lsngth

markad N
A’ +p! =
30+ 72" w O
900 + 5184 = *
6084 =
TB=C
Each surface triangie of the pyramid has an altihude
?u Tﬁard the total surfacs areq of the pyramid, use this
formula;

{area of base)} + 4 (area of one triangle)
(fength) (width) + 4 (0.5)(base) (altitude}
= [B0) [B0) + 4(0.5)80) (7€)
= 3600 + 8360
o 12,980 squere metars.

3) Tea gat N ={158, 168, 180, 152 204, 218, 228, 240,
252, 264, 276, 268, 300}
The set P ={126, 144, 162, 180, 198, 216, 234, 252,
. 270, 288, 306, 324}

Thare are 13 values for N, and 12 for P.
Theve are {13)(12)+2, or 78 ways thal a pair of
rumbers can ba chasen - one from N and o from P
{order doss not matter). Of those 78 ways, the only
"matches™ are 180, 218, 252, and 288,
4 ot of T8 reduces to 2 out of 39,
Therafore, ¥ = 38.

(Next page)
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Category 6, continued .. .

4} Let X = tha value of F.
Lot X +2 = the value of G

(X+ 2P -X% =508

X2 44X +4-X2 = 08
4X + 4= 508
X + g+ (A} = 508 + {4}
4K = S04
AX + 4= 504+ 4
X =126
X +2 =HIR

Theredora, G =128

Check: 1282 = 15875

1282 = 15384
16,384 - 15876 = 508 Chack!

5}  Tofind the area of the rhombus, take half the product
of the disgonals. Or aise, 1ind the araa of one of the

four small conguent triangles, and multiply by 4.

L a0y (30)

Arans of rhombus 5

il

= B00 sguare feet.

Ta find tha area of the circla, we nead to find the
landgth of |ts radius (or its diametar). We will naad te
work backwarde by

{Next page)
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Category 6, Question 5 continued . . .

* finding the length of one side of the
rhombus, and using that length as the
base of the rnhombus,

* dividing the area of the rhombus by the base
to get the height of the rhombus, which
happens to be the diameter of the
circle!

Use the Pythagorean Theorem to find the length of
one side of the rhombus:

15+ 20° =C*
2254400 =C*
625=C"
J625 =C
25=C
So, one side of the rnombus is 25 inches.
Since the area of the rhombus is known (600), divide
the area by the length of one side to find the height of

the rhombus:

Area + base
600 = 25

height
24.

n

The height of the rhombus is the same as the
diameter of the circle. If the diameter of the circle is
24, then the radius is half of 24, or 12 inches.

Area of circle = nR°
~ (3.14) (122)
~ (3.14) (144)
= 452 16
(Next page)
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6)

1l

Category 6, continued . ..

The area outside the circle but inside the rhombus is:
(area of rhombus) - (area of circle)
" 600 - 452.16

= 147.84

= 147.8 square inches (rounded to the
nearest tenth).

(E-D—,J[[mﬂ}(a ~E)-5B - 191,130]

N,

(_.3;2371(199][5,3,?{:?.1— 147.8) - 5(12,960) - 191,130]

[%1{100151559.3}— 64,800 - 191,130}
(4)[6,255,930 — 64,800~ 191,130]

(4)6,000,000]

24,000,000

2.4 10’



