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Minnesota State High School
Mathematics League

Individual Event

2007-08 Event 5A
The first question is intended to be a quickie and is worth 1-point. Each of the next three questions is

worth 2 p'oi.,tr. ltu"" yo"i u"swer to Lach question on the line provided. You have 20 minutes for this

event.

1. tn a weight training Prograrn, a woman begins with a weighj of a.r,.and therU

increasiig in equal"incrdnents, she works [erway uP t9 r, then y, then z, and

f ina l ly to"atopweight  o f  t .  I I  w+ x+!+z+t=45,  what isy?

2. Four men were being questioned by the police about a robbery.
"Jack did if" said Alan
"George did ig' said jack
"It wasn't me," said Sid.
"Jack is a liar if he said I did it," said George.

Only one had spoken the truth- Who committed the robbery?

3. The letters A, B, and C represent distinct digits. A is prime, A- B:4, and the seven

digit numbet AAABBBC is prime. What is that seven digit prime?

Rectangle RSTU has sides of RS : 2, Sf : l. Five points placed interior to or on

the borindary of this rectangle determine ten line segments. If the five points are
placed so that the smallest 5f these ten segments is as large as possible, what will be
'the 

length of the shortest segment? Express yol{ anlwer using decimal notation,

rounde? accurate to three places to the right of the decimal.
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The first question is intended to be a quickie and. is worth 1

r .  c

1. What is the area of a MBC that has sides of AB = 4, BC = AC :6?

A

The centers of a circle of radius L and an inscribed square coincide. What is the area

of the region contained inside the cirde outside of the square?

ln the right MBC (Figure 3), I is the center of the inscribed cirde (the incenter). A

line through I parallel to the hypotenuse intersects BC at D and AC at E, making

DI :3, IE - 4- Find the area of the circle.

Draw an arbitrary LABC . As in Figure 4, extend each of AC, BA, CB to twice their

length, forming AZ:2AC, BX :28A, CY -2C8. Express the area of. N{w rn

terms of a= Area(LABC). Hint From C, drop alfltude CV of MBC; then extend AB

to W so that YW is an altitude of N{,3Y

A,uo (ansc) - |(neXcv)

Ar@" (axov)  =  
|  (xn+

S r n c e  C ' V = t  Y

= 4

A C v B  =  A Y r / g
(rt /.s ; verr{rc.l Zs .i

AgX',/y) cB = gY )

Qt-o.n(axgy) = ;-(AB 
+AB)(cv) = Za-

5rn.to,,l1, Ar"^ (a Vcel = A*o(az ex\ = Za-

Qoaa- ( aX Y*) = o- + Za tZa tla. t ?q-

a 1
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--t t+n)z '
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h =
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8.JZ
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2007-08 Event 5C s o r
The first question is intended to be a quickie and is worth 1.point. Each of.the next thr^ee 91":-tiT: it,,_ I f {
worth 2 pblntr, Place your answer to-each question on the line provided. You have 12 minutes tor thts F
event. 
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- l i u  r
1536 1. How many integers between 1000 and 9999have distinct digits? f l[ : S

'lo I -,
4.17 z. The value of $500 ten years after having been invested at an annual interest rate of F I n

4%is$500(l.M)ro. I f  oneonlyhasathandacheapcalculatorthatdoesnothave" In t I
key for raising to powers, the value after ten years may be approximated by t' t.l

multiplying 500 by the first three terms of the expansion of 1l + .04)'0. What error 
- 

f 
;

would be made (in dollars and cents) by using this estimate? [ 
'

i gu
r 3ot{ 3. Distinct integers a andb are chosen independently and at random from the set a €
' 4ot8 10,1-,2, . . . . ,2007,20081. What is the probability that abis even? ; :

i(4
I  

r L ^  ^ ^ - ^  ^ r v ^L r - ^ ^  ( 1 ' , ^A i - ^o -o fL . ^ . ^ , n  f ) ^  o r rnh  a  r n l l  Pe f  op fe4  4  4  ?  q  
( * i  

+
. qo 4. In the game of Yahtzee, five dice are thrown. On such a roll, Pat gets 4, 4, 4,3,5.

i. . 
' '= 

:-":-' "*"1": 
'-- - 

:' : -: ::^-_^;; ̂ :_. :;;^^; ^;-:r:;:."^;: ;::,,'�r: * 
'n

,4,* The rules allow her two more chances to roll any subset of the five dice to try to

c/- f* r achieveagoal. Hopingforfourof akind(four4'sinthiscase)orf iveof akind f ;O 
*o"/ l.it"O a Yahtzee), she decides to save the first three 4's, and to roll the other two T ?

\ ,  
t r d  

- o  
'  

,  r r - , -  - L , ^ L ^ '  - - : , ^  I  l'Yo o 
.J" again. Her strategy is 

e 
-u

f" ,{ 
. if she gets 4,4, she will have a Yahtzee, and she will quit' 

F T
. 

Lrfifi;;illi, 
one 4, she will save it and roll the one other die for her third 

* S_
v _ .

:5o. . if she gets no 4, she will roll the two non-4's for her third and final roll' n >

teq6- -  (a)  What istheprobabi l i ty thatPatwi l lwindupwithfourofakind? f i lq- f
t z t  / i  \

EcA rp) What is the probability that Pat will wind up with a Yahtzee? Hlq 
"'

t .  1 ' 9  ' 8 ' 1  =  4 5 3 6  
s o o ( r . o 4 ) r o =  1 l 1 . o . t z

2 ,  l oo ( t t . o+ ) ' o :  5oo  [ (  +  l o ( ,o ' t )  +  l $ '  ( . o+ ) ' I  =  736 'oo

3, at is ea.sr{zrr fu S,nJ €t"o.t = 
-W

prob (  a 'b  is  'ddt  = f rob (  bo+h q a 'n ' (  b  arc  aotd ) '

prob (cr  is  odd) = 
f f i  

j  p.ob( b is  aJJ) = 
# = 

#*,
p r o b  ( q b  i s  e . r e . n )  =  t -  p r a b  ( c b  i s  " d d )  =  t -  t o c . + .  t o o 3  -  3 o r s

zooi i?G-ol 4or I

r
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5ol,,,tiovrs

4, Ar"n(anoc1 =7o= {rectrht)=+Jff i . (ht)=,6(ht) ,  ra ht = 
#

Jh. fine thro^5h BC i5, rn rrorrnal R.rn, ++ 
= jl +i]s olis*c,r.<e

f-^ *h. ori3in. A rr., . .st t l"*S* t," -^ *{,^o .f .  o(isfo,.oe, .8
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, '  tF  { "
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2007-08 Event 5D
Questions in this event are written, with permissiory as variations of problems from the 2006 AMC-12
Exam. Review of this exam is excellent pieparation, not only for this event, but for the 2007 AMC-12,
which we strongly encourage you to take.

The first question is intended to be a quickie and is worth 1-point. Eachof-the next tftree questions is
worth 2 pbints. Place your answer to'each question on the line provided. You have 12 minutes for this
event.

545oQ 1. John Q. Public inherited some money. He first gave a tithe (one tenth) of this

money to his church. No tax is paid on such a donation. He then patd a20%

federal tax on what he had left, and finally, he paid the state tax of 10% af what
k

y' ,oS was left after paying the federal tax. Taxes paid to the federal and state

C6":i"rdovernments catne to gL3, ?3o How much did he inherit?

D, l -  o ,"'ntr 2.1 For each positive integer n, S(n) is defined to be the sum of the digits of n. Find
. < l

0o-  V n+S(n)+S(S(n))  for
(o) ?oto (a) n-1978 (b) " = 1e80
(b) 7oo1

30
The set {+,l,tZ,ll} is augmented by a fifth element n, notequal to any of the other

four. The median of the resulting set is equal to its mean. What is the sum of all

possible values of n?

MBC has an area of 70. B = (3,4) and C = (7,2). Find the point A(r,s) such that

r > O s> 0, and r+ s is as large as possible.

l .  A=Qi l loqnt  rnhcr i fed
.1A = qmo.rt,t qP+e" tithe

Gqn)( .2)  = federa l  tax

[. 
qo - [,1nXz.)]J(. r) = stele taa

-fittlqt 
lra4 = l3r5OO = , 16A + [, Of n -. Of f nJ

Sotvinj ,  f ,  = 52r5oo

? .  ( q )  t 1 ' 1 8  +  z 5 + ' l  = Z o l o

( h )  1 1 8 o  +  t g  t l  =  L Q o T

4.
A(gt, o)

3. ff n.7, meJian=1 6.,n,.rA

a-#= f f=z
ho t  ho  so l ' t * i  on  '

lF  1 .  n-  JZ,  median 3 hr  and

nf 4() - n hqs sol,efranr 1) = to
5

t f  n  > lzr  , t lsd iax= lZ,  crnd

^ | 40 hos solt,.*ton nj.-Lo.-T--- , "

S.em = lo+Zo - -  3o



Ans t/ers

Minnesota State High School

Team Event

2007-08 Meet 5
Each question is worth 4 points. Team members may cooperate.in lly *ay, but at the end of twenty

minutes, one set of answers is to be submitted. Put answirs on the lines provided'

4,8O t How many positive integers are composed of four distinct digits such that one digit

is the average of the other three?

4

53. lo  2.  ln  MBC, LB=X)o and s inA+sinC=1.  F indtothenearest tenthof  adegreethe
J

largest acute angle in MBC '

e- oc 34'56

_S. In the right AABC (Figure 3), I is the center of the inscribed cirde (the incenter). A

line through I parallel to the hypotenuse intersects BC at D and AC at E' making

t, pT -3.L€-4. Find the area of. MBC '

4. MBC is an arbikary scalene triangle having medians that intersect at M (Figure 4)'

Find the area of quadrilater al CEMD in terms of. a = lrea(MnC).

qel
zt

Figure 3

4 .  A O C E  E  A E F D  3  A F E A  = A  B D F

Mathematics League

Figure 4

so &"* ( loct) " * Cn-(aAec) =

L
3

a-
4

Acpg e AAgc , ,orth c. ,rnm*, .o+io = 1z. i  In panrt ,e. . lo. .T ED = 
t f  O*

A Dgr,r,., A gM anc{ stnce ED = i AB, ht(AOEM) = i, }* (anAr'r1, t:

& , o n ( o o e m ) =  * O r - , - ( a A e l a 1 "  S = 5  = d r t '  H G = * t o
&--+# 

a a_;-az--+ cG cF J-

a,-Jr , ;ou)  = t  Hc.no = 5( i tu 'AB) = )a^"*6aeac)  = g-

4rg(pce!'.1)= Q(aoce) +atioern)= fr iri t+)=+ tE^



Answers

Minnesota State High School
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Team Event

2007-08 Meet 5
CONTINUED

5. On an n x n"checkerboard" of boxes, the integers from 1 through n' are entered in

successive boxes, with the first n integers placed consecutively in row one, the next

n integers placed in row two, etc. (Figure 5 shows the checkerboard for n = 3.)

Suppose we choose n of these integers in such a way that no two of them are in the

sarne row or the same column. Independent of how this choice is made, it furns out

that the sum is dependent only on the value of n. In fact this sum is expressible as

n a polynomial in n. What is this polynomial?
p c n l = 3 a ( n a + r i  o r  { n 3 t { n

6. In the game of Yahtzee, five dice are thrown. On such a roll Mary getsZ,3,4,3,6.
The rules allow her two more chances to roll any subset of the five dice to try to
achieve a goal. Hoping for a large sbaight (a sequence of five consecutive integers)
or at least a small straight (a sequence of four consecutive integers), she decides to
save the first three dice, and to roll the other two again. Her strategy is

. if she gets 1, 5 or 5, 6, she will have a large straighf and she will quit.

. If she gets just one die that will extend her sequence of consecutive integers
(that is a L or a 5), she will save it and roll the one other die for her third and
final roll.

. if she gets neither a 1 nor a 5, she will roll both dice again for her third and
final roll.r13

6+E
341
6 C t 6

(a) What is the probability that Mary rvill wind up with a large straight?

(b) What is the probability that Mary will wind up with a small straight?

Figure 5

'feam
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fhe Answer Sheet'

r  - r ' )  , . :  I  q t i n d v e n t 5 8 , f ' " d F = *
s r n A f  s t n C =  i ?  S c u d ^ c b o + h  |  

^ t r n B v € ^ - c ' 2 | ) r T r n o
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' - f  5

3 , 1 . ' ^ - - t 1 ' . , ; . -  o . - , " i  * = *  5 = $
S,n..  4+-c=1ol -aa-I.  a. l3o = 53. lo

4.See so l ,e l . ' , . .  on  t {ne  Ansr . re r  Shee} .  I  ta=BD+DF+Fc =  3 t3  -  S=t#I

i { i ; . - -  -J i - - - - - -_- -asr . -  I  cA=CGIGE+EA= Tn F*a =12+6+b
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