MASSACHUSETTS MATHEMATICS LEAGUE
OCTOBER 2003
ROUND 1: VOLUMES & SURFACES

ANSWERS

A)

B)

O

A) A right circular cylinder of height 9 cm and diameter 8 cm has a hole of diameter 4 cm
drilled out of its centerx Find the total surface area of solid remaining leaving the result in
terms of pi. ¥ =(alang the axis of symmetry)

B) A right circular cone, apex down as shown, has a slant height of 5 cm and a base diameter of

6 cm. A hemisphere is sitting on top of the cone. Find the volume in terms of pi of the solid
formed by the cone and the hemisphere.

C) The truncated cone shown was formed by cutting off the top of a right circular cone with a
plane parallel to its base. The radii of the bases of the truncated cone are 10 cm and 16 cm

while its height is 12 cm. Calculate the volume of truncated cone in terms of pi.
A




MASSACHUSETTS MATHEMATICS LEAGUE

OCTOBER 2003
ROUND 2: PYTHAGOREAN RELATIONS
ANSWERS
A)
B)
©)

A) The diagonal of square ABCD is 6, and three 45-45-90 triangles adjoin it on the right in
succession. The length of the leg labeled x is the reduced fraction a/b. Find the value of a+b.

C

B) InNOPM, MN=MP =7, ZNMP = /NPO = 90°,and ZO =30°. Calculate PO
in simplified radical form.

N

M

P O

C) In tetrahedron A-BCD, AD 1 plane BCD, AB=10,BD =8, ZCAD = /DCA,
and ZBDC = 60°. Calculate BC in simplified radical form.




MASSACHUSETTS MATHEMATICS LEAGUE

OCTOBER 2003
ROUND 3: LINEAR EQUATIONS
ANSWERS
A)
B)
9,
Simpl fed

A) Solve for x, leaving the result as a reduced fraction
4(x—-3)+3(x+7)-—§—(5x+10)=—23—(x—5)-—;—(x+4)

B) The coins from Jeremy’s tips total $3 16. He has two more dimes than quarters, one less than
twice as many nickels as dimes, and three more pennies than dimes. How many coins does he have?

C) Karin’s exercise route is 4 miles long She alternates running one-quarter mile at ten mph, and
then walking one-half mile at five mph How many minutes does it take her to complete her route?



MASSACHUSETTS MATHEMATICS LEAGUE
OCTOBER 2003
ROUND 4: FRACTIONS & MIXED NUMBERS
NON-CALCULATOR

ANSWERS
A)
B)
O
A)If ! + L , what is the value of 1 + —1-?
ab+1) bla+1) (a+1)b+1) a b

B) The numerator of a fraction is two less than the denominator. When both the numerator )
and the denominator are increased by five, the result is 4/3 of the original fraction. VWhat Fin d

he-ertomal-fraction? 41| /)@‘J":llg le on Ca lnql Pf‘dé Hons -

x -3y

O I
X+ 2y

3
= 4% , what is the value of % expressed as a fraction?



MASSACHUSETTS MATHEMATICS LEAGUE

OCTOBER 2003
ROUND 5: INEQUALITIES & ABSOLUTE VALUES
ANSWERS
. A)
B)
(9)

A) Solve for x: x* < 5x* + 24x.

B) Solve forx: | — 2x|= x* - 3x +2

C) Solve for x: ——12— _2 <24
X

X



MASSACHUSETTS MATHEMATICS LEAGUE
OCTOBER 2003
ROUND 6: EVALUATIONS

ANSWERS

A)

B)

O

A) If4x + Sy +6z + 3w =12, and 2x 43y + 4z + w = §; find the value of x + y + z + w.

B)If x+y=7and x —y=3, what is the value of 3> ?

C) Find the value of (234567891)(234567891) — (234567895)(234567887).



OCTOBER 2003
ROUND 7: TEAM QUESTIONS

ANSWERS
A) D)
B) E)
) F)

A) An ice cream cone has the shape of a squére pyramid of height 5 inches where the side of the
square base is 4 inches. A spherical scoop of ice cream of diameter 4 inches is placed in the cone
If the ice cream were allowed to melt, the volume of ice cream that would overflow the cone is
9-:3—-£ . Find the ordered pair (a, b).

B) Inrectangle ABCD, E is on diagonal AC so that AE: AD:EC=2:3:4, and BC=39.
Calculate EB in simplified radical form.

C) Jon has a number of coins in his pocket. Eleven of them are nickels, one-seventh are dimes,

and one-third are pennies. What is the total value of Jon’s coins? ( |te has on \y pennve s,
N\ c\Ae‘s) and A\ mes )

2
D) Solve for x: (x+3) -6 x+3

x-1

2
1
E) Solve for x: (x+1) JXT -2<0

x -2 x—-2

F) Given x * y = 2x + 3y, solve the equation (3 *a) * (a*3)=24 * 13 for a.



MML: OCTOBER 2003 Contest #1

Round 1: Geometry: Volume/Surface Area

A) 1327 cm?

B) 30“’ ‘“ﬁ

C)  2064n cm®

Round 3: Linear Equations

A)  -512
B) 40
) 39

Round 5: Inequalities and Absolute Value

A) x<-3or0<x<8$§
B) -1,2,3
O) x<-1/3orx>1/8

Round 7: Team

A3

A) eso,s@’? D) 3,-13
B) 13J13 E)

C)  92¢ F) 4

Round 2: Pythagorean Theorem

A) 5
B) 76
o 213

Round 4: Fractions and Mixed Numbers
A) -1

B) 3/5 and -10/-8 (may not be reduced)
C) -111/44

Round 6: Evaluations

A) 2
B) 81
C) 16

x<122orx>5



MASSACHUST FISMATHEMATICSTEAGLUI
OCTOBER 2003
ROUND T VOILUNES & SURPACEDS
ANSWIT RS

A) /“‘2?1 )Y

\) NS AN . ] o drodte S rosrtoacordie e
fntled cutot s center Tina the tetil surtace arca of solid remunime Teaving the result in
terms of pi -y v L A ) .
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Ano Jo@ T TAYT = 15 2T

B) A n_ht circular cone apex down as shown has a slant height of S ¢cm and a base diameter of

6 cm A\ hemsphere 1s sitting on top of the cone  Find the volume 1n terms of pt of the sohid
formed by the cone and the hemisphere
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g 2 - -

~L 5 2
- - 7 -
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om £ 33 2 gy AN BoT

() The truncated cone shown was formed by cutting off the ton ot a rieht circular cone with a
planc p rallel toits base  The radn of tne bases of the vuncited cone e 10 cmand 1€ em
while 1ts herght 112 cm - Caleulate the volume of truncated cone 1 terms of p1
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VMASSACHUSETTS MATHEMATICS LEAGUE
OCTOBFER 2003
ROUND 2: PYITHAGOREAN RELATIONS

ANSWERS
o
A) .
-
B /L
) 2
A e onab ot sy e ABCD s o and three 18- 1h-waangles adgrom it o the nignt i,

suceession Lhe Jength of the leg labeled \is the reduced fraction b Find the value of a-b

(.= ANS T+2 =8
e

B) In NOPM_MN=MP =7 /NMP = ZNPO = 90" and £0 = 30" Calculate PO

in simplified radical form

il

I\ Fo—-7ﬁ)v6 :7\,@

I N

P O
C) In tetrahedron A-BCD, AD | plane BCD, AB =10, BD =8 JCAD = "1NC4,

and O 60" Caleulate BC in simplified radical form

“ fzcjfﬁjt ?z7 = /’/5'”7 =2



VASSACHUSETTS MATHEMATICS T EAGUE
OCTOBER 2003
ROUND 3: LINEAR EQUATIONS
ANSW ERS

oo
S
B Yo
SR
A sehve for v eavine the sesun as @ reduced fracooen
6 2 ]
A 3 -3 - ) (e =S(e ) T
S 3 3
Lx ~2 F2xyal-bx-12= 2x-00 - dx- 4
R L
- £ g
é_,x - jv/,i? ‘f\
< 3 X
- 5§
X = o

B) The coins from Jeremy's tips total $3 16 He has two more dimes than quarters, one less than
twice as many nickels as dimes, and three more pennies than dimes How many coins does he have”

D=t dimes g (D)4 lop + S(2D-1) +(D+3) = 2/l

§=Db-2 25D —So k1o /oD -5 HOHL =3Ik
AN o= 2b - 4%(90-5“’1:2/// g= b ANS e
P=n+2 6o =268 M o

Al
D = (&) (’ =
() Kann's exercise route 1s 4 miles long  She alternates runmng one-gquarter mile at ten mph, and
then walkimg one-half nule at five mph How many minute, aoes it take her to complete her ror te”
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q +20= 321



VIASSACHUSE TS MATHEMATICS LEAGUE
OC TOBLR 2003
ROUND 4: FRACTIONS & MIXED NUMBERS
NON-CALCULATOR
ANSWERS

Ay

] ] i ‘ 1 1
| - - v hat 1s the value of ?

&.)11
alb - 1) bla 1) (a - Wb+ 1) a

/\/’(lrl\+@(}/3+!>: C&\é S e ?,4_\_;_.:

rL+/+Qlﬁ+:k:Q>

-

B) The numerator of a fraction 1s two less than the denominator When both the numerator
and the denominator are increased by five, the result 1s 4/3 of the onginal fraction W hat
was the criginal fraction?

i
_><_—__£:O(’O‘] {(‘a(T X“{"?: [J,/_(_)_<__._z__) e —I»Z)(,é/@:(j
: e x (< +f£ )(x-5) =0
2X(x+32) = (¥x-£)(x+5) x= =P x= <
b
A L T AMs =10 3
e ”f) =
) b 12Axhal 1> the vatue of h evpressed as d traction”
v 3 4
X =35Y oy 2y =Gy =YX 2Ry
X 42y 3 —//x = 27V
X oo 3 2% 1

R 2



MASSACHUSEFTTS MATHEMATICS LI AGUE
OCTOBER 2003
ROUND 5: INEQUALITIES & ABSOLUTE VALUES

ANSW RS

\)MX-{*:JC(\{;
B /o a7
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] /
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MASSACHUSTTIS MATHEMATICSTEAGLUL
OC TOBER 2003
ROUND 6: FYATUANTIONS

ANSW RS
) L
B)_ﬁi’
oy (G
AR | N \ ¢ [N TERN AN
CZx%ZZUJ(‘H« _;E WA e g — 2 )
o

Iy 42y ¢33 1 4w

nd ~ v =73 what s the value of 3 7

BYIt vty 7a
-y = 2 _ 2 /o —( Y
1x = /0
X = g
2y - 7
Vo2
C) Find the value of (234567891)(234567891) — (234567895)(234567887)
(X ) x) - (x49) (=)

1 S /\ /(



ANSWIE RS

Ay Evera) oy, -

B) [1/i2 E) X < I/ <50

) Gacesis R Y

A) Anice cream cone has the shape of a square pyrannd of height S inches where the side or the
aqnare hise s 4 inches A spherical scoop of ice cream of diameter 4 inches 1s placed in the cone
1 the ice cream were allowed to melt the voluine of ice cream that would overflow the cone 1s

For v sorea (0 I3

\\i// L ADNES ("JQO ) 3 )~>

B) In -ectangle ABCD E 15 ondiagonal AC so that AT
Calculate EB in simphified radical form

/ - - . — 9
) S k=13 AR s2¢=-b 062, AT
YX |

RN EA/ 29
%Fi \\ r/\ ﬁiﬁfg[f/’j— /:;I—::/EV?)/:TG:LC"Q//:/

A F O BT W=y RN E N /51
C) Jon has a number of coins in his pocket Eleven of them are nickels one-seventh are dimes.
and one-third are penmies  What 1s the total value of Jon's coins”?
X = wComs | Ly v 1l=x lox
5 X 13 ) T

AD FC=2 35 4 and BC - r0

J] =X Y oy =2

2 g 20 g ‘
Al ewele — (s”;i) Dimis — 20 ¢ Frnnias —7¢ AAns O 2 Conl S
x4»32 x -3 )
D) Solve forx | —— | - 6= —— - 2
) (r 1) x =1 éi_g_:s,z4_3:3x—2) ;,x:é/xaé
X~
Xtz - >( X+3 13 )
............. - 2 ) = . _ 1
(><~/ Q:TJr 7 fﬁj"’,X{B—“«i\fi\jz2*""//X"-"
X =

1 X | i p i ) -
E) Solhve for L»}-f J -2 0 [x 1 ()= (X +/>(\ -2) - 92(x-~1<K0O
v o2

- , To—ax T4 — 20
/)'\MI( f;))/ <><‘2)\’ _T-O ?/IT 4 X f\

Rt -
o3 - /( 4, e \ ) —)S -
PoTel (x—1) >0 S 52 9 (aw (N x-5)>0

Q,Q:;‘g X < ( / 2 e >< >) g’

F) Gnen x * y = 2x = 3y, solve the equation (3 * a) * (a * 3) = 24 * 13 for a

2(C12a)+3(2a+9)= YE£+239-67, 12a +29-F1, 2=



