Menasha [High School Score:

February 28, 2011
Meet #5

Mathematician: School Name: Team

_ EVENT 1
NO Calculators — Answers miist be exact and completely simplified.

1. A number of children are standing equally spaced around the edge of a 1.

large circle and are numbered consecutively clockwise. The 14" child is
directly opposite the 34™ child. How many children are there?

2. Ms. Daniels recorded the test scores of her Algebra class of 25 students. - 2.

The class average on the test was 72. Unfortunately, Samantha’s test score
~ of 86 was incorrectly recorded as 36. What is the correct test average?

! 3. Given the diagram below, determine the perimeter of APQS. 3.
0 P
: 5 i3
R
37
S
4. Supposc a function £ is such that f (%) - 3f(x) = x where 4,

x # 0. Findf (2).
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EVENT 2 . .
NO Calculators — Answers must be exact and completely simplified.

1. Two positive integers are chosen at random. What is the probability that 1.
their product is odd? '

2. What is the sum of the digits of the integer solution to: ' 3.

J14+w/27—\/x-1=4

3. The sum of the sixth and ninth terms of an arithmetic sequence is 20 and 4,

their product is 64. Find the tenth term if the first term is negative.

4, The ¢ircles in the figure below are concentric. The chord is tangent to the -5,
inner circle and has a length of 12, What is the area of the non-shaded

region?
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NO Calculators — Answers must be exact and completely simplified.

1. Find all solutions for |2x — 6] = 4 — 3x. 1.
2. How many 5-digit numbers with all digits nonzero and no digit repeated 2.
are divisible by 257

3. Driving between two towns at 60 mph instead of 50 mph saves 5 minutes 3.
What is the distance in miles between the two towns?

4. Five circles are drawn on a piece of paper and connected as shown. Each 4. ‘ :
circle must be colored red, blue or green. Two circles connected by a : ‘
line segment may not be the same color. How many different ways are : _
there to color the circles? ' ' }
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Calculators Allowed — All answers must be in exact simplified form or rounded to the nearest hundredth.

1. Find the linear function f(x) that satisfies both of the following conditions: 1.

f1)=3
fl)=flx+1) -2

2. Inthe ﬁgure, AC is an arc of circle with center 0. If DAL BA and 2,
OA = BA = 14, what is the total area of the shaded region?
0
i
y:|
3. Find the area of the region.enclosed by the intersection of the graphs: 3.

y<—lx+1+4 and y=lx+1|

4. Inside a cube with edge length “a” there are 9 non-overlapping spheres with 4.
the same radius r. One spere is concentric with the cube and touches the 8
other spheres, each of which touches 3 faces of the cube (is pushed into a

corner). Express r in terms of' a.
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2. Two ships leave port at 9 AM. One travels at a bearing of 53° West of North 2.

TEAM EVENT e m
Calculators Allowed — All answers must be in exact simplified form or rounded to the nearest hundredth.

1. Allie’s income is five-eighths that of Basil’s. Allie’s expenses are one-half 1.
those of Basil’s, and Allie saves 40 percent of her income. What petcentage
of his income does Basil save? :

at 10 mph. The other ship leaves at a bearing of 67° West of South at 15 mph.
How far apart are they at noon that day (Round to the nearest hundredth)?

3. The height of the water in a cylindrica] tank lying on its side is 10 inches 3.
when the tank is half full. What is the height of the water when the tank is
a quarter full?

4, A point P is located in the interior of a rectangle such that the distance of P 4.
from a corner of the rectangle is 5 meters, from the opposite corner 14 meters,
and from a third corner 10 meters. What is the distance P (in meters) from the

forth corner?

5. Solve for x over the complex numbers: 5.

-3+ Dx+2+2)=0

. sem)i-s?
6. Find the limit: lImnﬁo-(-—iP)—- . 6.
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~ NO Calculators — Answers must be exact and completely simplified.

1. A number of children are standing equally spaced around the edtge ofa 1. ‘70

large circle and are numbered consecutively clockwise. The 147 child is
directly opposite the 34™ child. How many children are there?

(3-14) 2 =203 =40

2. Ms. Daniels recorded the test scores of her Algebra class of 25 students. 2. '7 L}

The class average on the test was 72. Unfortunately, Samantha’s test score
of 86 was incorrectly recorded as 36. What is the correct test average?

S

3> 8
+50 . : | f: }YS_D _
T g2 > Z 100045071450 X= LD =4
VA |
3. Given the di'agram below, determine the perimeter of APQS. 3. y/-f
P PO +5 =13 -
> (QP)* =179
R : aF ?ll 5
y 3T (Xys)rpize 547 pu9
2y jhx+AS YT )
g Vs ppx-iae=0 P IRF3SHIT

(X490 X-30) = O P =94

X5 X=30 | — 13
4, Suppose a function f is such that f (J—lc) —3f(x) = x where 4, lb

x # 0. Findf (2). |
F(£)-3f(2)=a > f(5)=2431(2)
fl2)-3Fl8)=L ~H2) = 2
(2) ~3f3+3(2)) " 2 o - —
) =912 5 )=~
-9£(z) -6~ %
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]

[
1. Two positive integets are chosen af random. What is the probability that S |
their product is odd? Ocdd | Event '

0dd \(pddD] even
EVEN| gren | gt
2. What is the sum of the digits of the integer solution to: 3. X
—— > 27~ x-] =4
ﬁ4+ 27-x—1=4 Vx-] =23
19+ 27-{x=] =1k X-] =529
Var-{xi = &/ X=530- 5434078

3. The sum of the sixth and ninth terms of an arithmetic sequence is 20 and 4, 0? O
their product is 64. Find the tenth term if the first term is negative.
X=b"term X [20-X) =Y o
= 9 erm Foio ST I o T
- : LyY= bt 7% g" 97 ot
XY =20 X/H)’W X *=20x+64=0 778 0

\ 3 20X - ng
L) > Ine(éasn ,

a<0 segvenct

4, The circles in the figure below are concentric. The chord is tangent to the 5 ‘5 b 77v

inner circle and has a length of 12. What is the area of the non-shaded

region? ?
- & O -
r' mgjrz; 3’; k’){g[ﬂo /4ﬂ0n '5}7516{4?0{ = .771,()7;!,]\(2_
il =‘_‘ﬁ‘[/€?’fr2)
‘ 56%<k - 3L T
R 3b=P=(*
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NO Calculators — Answers must be exact and completely simplified.

1. Find all solutions for |2x — 6] = 4 — 3x.
b =Y-3x of X~ =3X-Y

SY =10 —X =
X3 X =L
Extranesus! |

2. How many 5-digit numbers with all digits nonzero and no digit repeated
. are divisible by 257

AR5 ek
T 54

-._\d\

i
Al1P)=a-210 =420

3. Driving between two towns at 60 mph instead of 50 mph saves 5 minutes
“What is the distance in miles between the two towns?

L= o0lt%)  d=sot

50E=bot-5 . ol=50(%)
i;/{fz’: a=aS mles

4. Five circles are drawn on a piece of paper and connected as shown. Each
circle must be colored red, blue or green. Two circles connected by a
line segment may not be the same color. How many different ways are
there to color the circles? _

BvC A0S 2 chmees CCLSEQ B-C

-2

420

K5 mles

Case |- | cheie
oure o Herent A1 S
a;ﬁ e Same 3 oS colors. O
0loy - | 5
' I E) ©- © 3(,01(-5—
Aot Lchote gc,hb\LD
A-3-22) =34 3,3,2,).1:

12+34 (30
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1. Find the lineat function f{x) that satisfies both of the following conditions: L. 'F( V) XX+ l

— 4 ??'/ 5 - 3(1) '}‘[7
focfein-2 " Favk
() =f(2)-2 - = b
3=fz)-2 ¢ )X
2. In the figure, AC is an arc of circle with center 0. IfOAL1BA and 2. p?/. H 3

0A = BA = 14; what is the total area of the shaded region?
L HA A
0 /'} A 7 - qg

< - Hshadad = A ~Asector
i et f_-__'?_.. G . . -
H Aﬁ”’hr Wb T /4 ’73“9‘/577‘
rJg—-fiM% RAI03
4 = 4.8
3. Flnd the area of the regmn enclosed by the intersection of the graphs: 3 g

y<—|x+1f+4 and y=lx+1]

X\F’

4, Inside a cube with edge length «a” there are 9 non-overlapping spheres w1th 4, r ~
the same radius r. One spere is concentric with the cube and touches the 8
other spheres, each of which touches 3 faces of the cube (is pushed into a

corner). Express r in terms of a.

Jocksd out 50/&090;/) o back.

TR s ).

i
i
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a3 H23

7

oy

= 0. 2500
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- . : 0
1. Allie’s income is five-eighths that of Basil’s. Allie’s expenses are one-half 1. 525 /{)

those of Basil’s, and Allie saves 40 percent of her income. What percentage
of his income does Basil save?

2. Two ships leave port at 9 AM. One travels at a bearing of 53° West of North 2. / 5 \F’// ~ 3 ? (&?
at 10 mph. The other ship leaves at a bearing of 67° West of South at 15 mph.
How far apart are they at noon that day (Round to the nearest hundredth)?

3. The height of the waterin a cylindrical tank lying on its side is 10 inches 3. (‘)/. 6} @
when the tank is half full. What is the height of the water when the tank is
a quarter full?

4. A point P is located in the interior of a rectangle such that the distance of P 4. / / M g y/-(’,f S
from a corner of the rectangle is 5 meters, from the opposite corner 14 meters,
and from a third corner 10 meters. What is the distance P (in meters) from the
forth corner? :

| 5. Solve for x over the complex numbers: . ' S / o o2

x2-B+Dx+(2+20)=0

n

. 2_52 '
6. Find the limit; lim,,_,o S22 | 6. [0
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