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Minnesota State High School
Mathematics League

Individual Event

2008-09 Event L'4.
The first question is intended to be a quickie and is worth 1- point. Each of the next three questions is .
worth Z pbints. Place your answer to bach question on the line provided. You have 12 minutes for this

event.

1. Express 
i-i* | 

urthe quotient of two relatively prime numbers.

Z. Express 72.5%" 
-#h* 

as the quofient of two relatively prime numbers.

3. [Here is a slight modification of a problem credited to the well known
mathematician, Paul Halmosl A watermelon weighs 500 pounds, 99% of rts
weight being due to the water it contains. After it sat in a drying room for a
while, it losi250 pounds of water. What percent of its weight was then water?

4. Three positive integers L, M,and N satisfying L < M 1 N,_h1ve a greatest
.om-bn divisor oi12 and a least common multiple of 180. Find all possible

? .  * .  3 2  =  +  
I ' c ' r n =  z ' L ' 3 ' 3 ' 5

o  l a + 3  z l  P o s " i L ; l i l i e s l

3. ln the bqgrnning, if ccrnToias L M N

.  . |q  (soo)  = 4gs pouru ls  "€  ? 'a '3  l 'L ' ! '$  2 '2 '3" f

Wat'en L a*er i+ ean{- air' s ?'a' 3 a' a' 3 '3 2'2 ' 3'3'f

4qs-  l so  =  z4e  pounds  oP  ! ' z ' 3  ? '  z ' 3 ' ' 5 '  L '? '3 '3 '5

wafer, qnd it wgghs 2' z' 3'3 7 ' 7'3'f, ? '?' 3 ' 3'f

non-wqler con*ent + waler Trtpies are) there$"e

=  5  + Z 4 S  = z 5 o  p o w . d s .  ( t a r 3 e , e o )

Z wardr= ry =.eB i [ : r?, ' , t ; lz s o  
" r

(3a, 6o, | 80)

h
18%

(  tz,  36
triples (r,u,N) fG-a.r' Ar.olJ t port

, 6o) (rz,,,,,,,,,,,,,,,,� 3e, t6o) (tz r 6 o, l8o), (36) 6o, t8o) 
1 t$ ^lf *,lrrc".r arl ..,�tcd,

6 + 3 + t | o 5 ( o * 3 r v e nI '  t  
=  j i  = ;  4 ,  g , " . d  =  2 , 2 , 3
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The first question is intended to be a quickie and is worth 1 point. Each of the next three questions is

worth Z pbints. Place your answer to 
-each 

quesLion on the l ine provided. You have 12 minutes for this

event.

7 o "  1 .

l 3 5 o  2 .

The isosceles MBC in Figure t has vertex ZC = 40". A point D is chosen on BC
so that AD = AB. What is the measure in degrees of IDAC ?

In the right AaBC, the bisectors of the acute angles B and C meet at D to form
an isosceles LBCD. What is the measure in degrees of ZBDC ?

The vertices of a regular pentagon, labeled in a counterclockrvise direchon, are
ABCDE. What is the angle measure of IDAE?

In quadrilateral ABCD (Figure 4), ZABC = 42". Furthermore, if AB is extended
to E so that AB = BE. then IACE = 90o. What is the measurc ttt IAEC ?

36"

? t o

J .

4 .

I  A  =  l g  =  ! -Ao*o  =16  ? ,  c

A Ago is lsosceles, so

L $ O A = 7 o 3  m a h f ^ j
I  A?C-  - -  l t oo
/  ORc  =  |  8o  -  ( qo  f  l l o )  : 30

4 c  +  g o  - -  ( 8 0
- ^  |  o

d  =  a e i

LBD| - -  t80 -La = 135  0

B

3 , L* the centc. h O; AAOD

so LoAo = t!h!$ = ls',

/ D A E  =  L O A E  - / D e o  =

-  )  3 . 3 9 =
-t

/ O A E  =

5 4 - 1 6 =

144
I  8 0  - l a

L

36

= 5 4

1, Srnce gC is +f€ rncdran duwn P.oto *1.'e

r ig)*  a^5te rn A Ace, 8c = AB = BE

A AgC is tsoscc.lcs, a,a1l ; |5

!s" 
an3 les are !6ofa = 6q o

/ A e c  *  6 e o  =  g o

o ' - {

Figure 4

l A E c = e l o
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The first question is intended to be a quickie and is worth 1-point. Each of the next three gue.stiols i.; ,_
worth z p'oints. place your answer to 

-each 
question on the line provided. You have 12 minutes for this

event.

- t "  1 .
ry .,

Q L .

For the second quadrant angle pictured in Figure 1, find sin a + Iana, '

Express as a multiple of r the radian measure of an angle in the third quadrant

that has a sine.f -:.

Figure 3 shows the graph, but without scales on the axes, of ) = 2 sin 1" . Afte'

placing scales on the axes, give the letter labeling the point on the graph having
an r-coordinate of

G ) x  E b \ L  c
2 -

Round to the nearest mulflple of 50 the number of x intercepts on the graph of

I
v = sinl when 0.0001 <.r < 0.001 . That is, to the nearest 50, how many times will

3.

zaso

l .

Ft3 ' re  I

Slh o( t {o'rr of s

t z _  l 5
! _6_

Is r h x  =  _ 7
(rrr-E)e

hle seek h S.

k n .  l o ) o o o  +

3  _ 3
s +
3
zo

l/hen x = l r  5 = ? r , n $

rN'

I
t o00

F

' G

(H,-a)L ,

. ,h ic h 
I

lo ,C)oo

k <  H f t 9 x 3 n 3

t .

k n

kr> r , ,ooo a k> t r  =:g-
2  8 6 5

4,

E L tSO
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The first question is intended to be a quickie and is worth 1.point. Eachof-the next three questions is
worth Z ptints. Place your answer to'each question on the line provided. You have 12 minutes for this
event.

l ,  -5 1.  Find al l  the solut ions to x2 +4x+4=9.

2. Find all the solutions to (2x - 3Xt +I)= q2 .

3. Write the equation of the parabola passing through (3,7), (1,4) and (5,4). write

your answerintheform y =ax, +bx+c oR .r =ay'+by+c, whicheverformfits
2 the situation.

! = - = + r - r  V z - > < + V +
- % 4. Find the smallest root of 6.r' -13x2  - l 9x+12=0

f ,  ( x + z ) t =  I  
+ '

x l a  =  t , 3

x =  t )  - 5

2 ,  LxL^x  -  3  =  17

Z x e - x  - 4 , f  : o

( Z x + 1 ) ( x - 5 ) = o
cl

X = -  i  j  X = 5

( 5.,4 )

- _ l - L J  -  |  |  l .

2 4 6

6 x -  +  5 x  -  Q  =  C )

( l x +  q X a x -  l ) =
- 4  I

X =  = ' )  ^ = Z

I

()
l

3 " 6

-t3 - 1 1 t z
5 - + o

o

3,

6
y - ? = a ( x - g ) L
Uh".  *=t ,  J=4
4 - ?  =  a  ( 4 )

& =  
- *

4 ( : - z ) = - 3 ( x L 6 x + e )

a g  - z O  =  - 3 x z f  t A x - ? ' r

J = - * ^ ' * l * n *

+

(3rr)
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2008-09 Meet 1
Each question is worth 4 points. Team members may cooperate i" Ty way, but at the end of twenty
minut|s, one set of answers is to be submitted. Put answers on the lines provided.

1. Isosceles LABC (Figure 1) has base angles lA = lB = 70" . AE makes an angle of 0

with the AB, and 0 varies as E moves up and down BC. DE is parallel to AB, and of

course it too moves up or down with E. The extensions of DE to DF and AE to AG

form angles cr= IFEG and B= IGEC. Whatwil l  bethemeasureof 0 when a= F?

{AHSME, 196& Number 181

Having purchased 200 shares of a stock at one price, and another 200 shares at a

higher price, Mr. Gotbucks later sold all400 shares for $30 each. He thereby gained

20% onthe first 200 shares, but lost 20% onthe other 200 shares. How much did he

gain or lose at the time of the sale?

How many ordered pairs (a,b) ofpositive integers exist such that !+ 
1=1,

Find the measure in degrees of the sum of angles A, B, C,D,FO F in Figure 4.

IAHSME, L972, Number 21]

Consider the set of composite positive integers between 47 and the next largest

prime. Let L be the least common multiple of this set, and lef S be the largest

integer such that S'is a factor of L. What is the value U ! Zs'

In MDE, IADE =140o, points B and C lie on sides AD and AE respectively, and

point A,B, C,D, and E, are distinct. If AB = BC = CD= DE,what is the measure of

IEAD? IAHSME, 1978, Number 12]

Lo::f
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Gcl tnec l

6 3 .

360" a.

663 s

fooa.
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Figure 1

Teqm Event L
So lu f ianas

C

\ y ' h e n  a  = I F E G  = / ' 6 E C

* h e n  / , A e B : c  ( v e n f r e a l  / ' s )

and / gAe __ / FEG z qr (corres p, /,r)

s o  ? o a + ? o = 1 6 9 : +  o 1  = 5 5 o

O pur"t o ,t^ "**x/"t-". It
^ Il r f E  T t f  a t  b v v  

r ^ r  I

sof d o+# golu.o. Go"' = ?oo-(3o-t) = '? (zq') -

6alvrnq. ourchar€ prlca'  t  S's. He made | :  ' iSolv,nq, p^urchas€ Prlca' x a 25. ne maqs I +

S ( z o J , = S t o o o a n ' r t h e s e s h a r e s ' , *  , ,  
i  ;  ;

The se"ar.d zoo were purchased o*- !/s\t"' i

sotd oq$so7"Aare. los i . - too(y- ro)J 'z f to i l  ;  I  I' ?I . He lost ; r L
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grnce a ts an rn{e3er,  b-  tO drvr 'des LO'

See t l ,e lable,  NeSo+."  ualqes f"^  b- tO

grue ne3a*we *i-:g $t ei*{rer a or b'

I
ti
\)

l)
t-

f,

t t--

) - 1
) , \

) -
L J

+  c . i

'=

-

F /

x

u ' ,
c \-
+ ..-

' I

: t  , ,
>  t l" :

x

b - t o
I

z
+
5i

l o
zo

i" k s. The srf under corrsrd-

l t  I  z z  '  
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1 1  I  t  |  + q ' 7 a  5 2 = z a ' 1 3
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	08 Meet 1 Sols. - Event A.PDF.pdf
	08 Meet 1 Sols. - Event B0001
	08 Meet 1 Sols. - Event C
	08 Meet 1 Sols. - Event D
	08 Meet 1 Sols. - Team - 1
	08 Meet 1 Sols. - Team - 20001

