State Mathematics Contest: Geometry
May 2, 2002

Find the area of aregular hexagon whose vertices lie on acircle with radius 6 cm.

a 36p cnt b. 5443 cn? ¢ 3p/3 et d. 3643 cn? e noneof these

Two chords AB and DC intersect each other sothat AO = 2, DC = 8, and OC = DO. How long
is AB ?

a 8units C
b. 2+/5 units A A .
C. /38 units ’

d. 10units D
e. noneof these

Given the following two circles, find the algebraic equation of the line connecting their centers.
Cirdel: x?- 4x+ y2+6y:12 Cirdell: x2+y2:8x

a 3x+2y=12 b.- 4x+6y=12 C. x+2y=-4
d. 2x+y=-8 e. none of these

Suppose we have an arbitrary triangle with line segments that bisect each angle and extend to the
opposite Sde, which of the following statements are necessarily true.

I.  Eachangle bisector aso bisects the opposite side of the triangle.

I1.  Each angle bisector divides the triangle into two equd aress.

[1l.  Thethree angle bisectors al intersect a the same point.

a lonly b. Il only c. Il only d. land 1l e Illandlll



Let A, B, and C be nonempty sets and A be defined as the complement of set A (gmilar
notation for other sets). IfAT B, x1 B,and x1 ((ACCT)E (AC C)) then:

a xl (AcBCC) b. xI (ACBCCT) c. xI (ACBCC)
d. xI (AC(BEC)) e xI (A¢(BGCT))

If the height of acylindrical canisincreased by 28%, by approximately what percentage should
the diameter be increased in order to double the volume of the can?

a 2% b. 31.1% C. 28.8% d. 25% e. 23.1%

The following statements describe a race between Art, Bobbie, Chris, and Francis.
I.  Artisnot last but is 8 seconds behind the leader.
ii. Bobbieis5 seconds ahead of the next runner.
iii.  Chrisis 1 second behind someone.
iv.  Francis isahead of Bobbie.
How many seconds are there between the leader and the second place runner?

a 8 seconds b. 5 seconds c. 3 seconds d. 2 seconds e 1 second

Find the circumference of acircle that circumscribes aregular hexagon with area of 42-[3cn?.

a 4pJ7 cm b.21pJ/3cm ¢ 2pJ42cm  d) 4pv42 cm e noneof these

A ship travels west for 16 miles, then northwest for 12 miles, finaly it goes north for 9 miles,
goproximatdy how far isit from its sarting point?

a 37 miles b. 30 miles c. 27 miles d. 22 miles e none of these



10.

11.

12.

13.

14.

An 8inch by 12 inch piece of paper is folded so that the upper
right corner touches the middle of the opposite (Ieft) sde. Find
the length of the fold.

a 13 inches b. 10inches c. 4130 inches
d. 1053 inches e. /124/2 +16+/3 inches

Find an expression for the area of arectangle in terms of the length of its diagond, d, and its
perimeter, P.

2 _ 442 _ 942 P?/P2+4d9
Pd b.u C_(P—Zd) - @

a —— e. none of these
442 8 8 16

Karen knows her old andog clock (one that only givesthe hoursfrom 1 - 12) isfast. By
coincidence when she left for a20-day vacation the clock's time was accurate, and when she
came back after exactly 20 daysthe clock's time was also accurate. Given that the clock isfast,
what isthe least amount of minutesits minute-hand could move in one hour?

a. 63 minutes b. 62 minutes c. 613 minutes  d. 61 minutes e. 603 minutes

A square of unknown size has 12 cm added to its perimeter to make anew square. If thisnew
square has twice the area of the old square, what is the length of the new square's sides?

a 3+ 3«/5 cm b. 6«/5 cm c. 6+ 3\/5 cm d.6cm e. none of these

Given two sequences.
Sequence A: a1 =1, a,=3,a3=6, a4 =10, as =15, ... an
SequenceB:  bi=1,by=4,b3=9, by=16, .... b,

Find the smdlest postivevduefor m - n sothat any, = by,.

a 6 b. 4 c.3 d 2 el



15.

16.

17.

18.

19.

Two circles are drawn interndly tangent to one another, as shown. The segments given are parts
of the extended diameters of the smdler circle. If x=12 and y=5 what isthe length of the larger
circlesradius.

a 183
b. 124
c. 17
d. 2460
e 214

Find dl possblevduesfory giventhat x, y, z are naturd numbers and the following condraints:
I. y>x+3
. 0<z-y<10
. Xx+z=13

a yl {456 byl {89,--11} c yi{45--9 d yi{56.11} e yi{56--12

A circle of radius 25 has a chord going through a point that islocated 10 units from the center.
What is the shortest possible length that chord could have?

a 25 b.+/525 c. 40 d.+/1050 e. /2100
Find the area of quadrilater ABCD with lengths as shown D
and themessureof © ABC = 90°. 8
a 46 sq units b. 130sgunits c. 114 squnits A 17
d. 168 sg units e. none of these
B 12 C

Find the 9ze of the larger angle in a pardlelogram given that the smdler angle is one quarter the
gzeof the larger angle.

a 72° b. 80° C. 122%° d. 144° e. none of these



20.

21.

22.

23.

24,

Find the area of aright triangle whose perimeter is 28 cm and whose hypotenuse is 12 cm.

a 48 cn? b.24/7 cn? c. 124/7 en?  d. 8+4J2 ecn? e 28 cn?

An arbelos, pictured on the right, isthe region formed by
three mutualy tangent circles whose centers are collinear.
If the diameters of the two smdler circlesarea and b,
what is the circumference of the arbel 0s?

—a—t b I
a (a+b)p b. 2p-/ab c.apr d. 2pa’®+b? e.m
Find the area of arectangle whose perimeter is the square
of itslonger 9de and 10 times the length of its shorter side.
a 1,000 b. 25 C. 2 d. 2 e @
16 8 8

The area of the shaded region between two squares is haf aslarge asthe
area of the smaller square. If the smaller square has an areaof 42 cn?,
how long is the side the larger square?

a 3\/7 cm b. 8cm C. 7\/5 cm d. «/E cm e noneof these

A whed with a 30 centimeter radius rolled down a hill a a constant speed of 20 kilometers per
hour. If it rolled for 10 minutes how many complete revolutions did it make?

a 1,768 b. 3,333 c. 3,536 d. 106 e. 106,103



25.

26.

27.

28.

29.

30.

The pardldogram ABCD hasAB = BE = ED , and mBABE =90°. If itsareais25 how long is
sde AD?

a S(ﬁ +1)
b. 5(4/10)

c. 5(4'/§+«/§)
d. 10(/2+1)
e 5y2++/2

Giventwo intersecting lines 2x- y=1 and 3x- 2y =-1, which of thelineslisted
below aso passes through the point of intersection?

a y=2x+1 b.y=32x-1 c. 5x- 3y =1 d. 3x+5y=15 e noneof these

and x. If ther centersare vertices of aright triangle, find the value for x.

ab b. 29 c.6 d. V421 e. none of these 69

Three circles, mutudly tangent to one another have radii of lengths, 14, 15, e

Inalarge binthere are 118 hats.  They come in two colors, red or black, and two styles with or
without gtripes.  If there are 44 red hats, 64 hatswith Stripes, and 33 red hats with stripes, how
many black hats without stripes are there?

a 85 b. 43 c. 23 d. 10 c. 41

The height of asquare pyramid formed by four equilatera trianglesis 10. What isthe surface
area of one of these triangles?

a 5043 b. 100 c. 3/50 d. 100+/3 e. noneof these

A cylindrica can with adiameter of 14 cm and a height of 28 cm contains 2 sphericd bdls each
with adiameter of 14 cm. What percentage of the space in the can is not occupied by the bals?

a 331% b. 25% c. 162 % d. 664 % e 81%



A right triangle with Sdes 9, 40, and 41 has its shortest Sde quadrupled in length, without
changing the areaand Hill maintaining the right agle. What isthe length of the new triangle's
hypotenuse?

a 103 b. 2+/349 c. 203 d. 4+/106 e. noneof these

Given the figure on the right where /%\ F
b ABC and B EGF areright angles, /,—l
mb CAB = 54°, and mb CDE = 104°,
A i E G
o

find the measure of B EFG.

a 54° b. 36° c. 50° d. 40° e none of these

Find the area of acirclethat isinscribed in aright triangle with sdes of length: 8, 15 and 17.

a 9p b. 113p c. 14p c. 10p e. noneof these

A line pardld to the base of atriangle cuts the triangle into two regions of equa area. Thisline
a0 cutsthe dtitude into two parts. Find the ratio of the two parts of the dtitude.

al:1 b. 1:2 c. 1:4/2 d 1:4/2+1 e. none of these

A
Given theright triangle ABC as shown with EP” CB

PM ~ AB, and M asthe midpoint of AB . ET—2
If AC = 6 and CB =8, what isthe length of EP?

as b. «/ﬂ C. Z—Z d 4 e. none of these



36.

37.

38.

39.

40.

Approximate the circumference of acircle whose areawill double when the radius is increased by
2.

a 429 b. 146.5 c. 30.3 d. 938 e 12.6

A rectangular solid with a square base and a height that is haf its width has a surface area of 1156
uare feet. Find itsvolume,

a 2,318 cu ft. b.4913cuft.  c. 544417 cuft. d. 39304cuft. e 24565 cuft.

Two circles each with radius 2 are inscribed into alarger circle of radius 4 so that each is
mutudly tangent to the other. (Seefigure) Find the radius of acircle that istangent to the three
other circles. —_

al b. ﬁ C. ﬂ
2 3
d. 2(1- ﬁ) e. none of these

A gtring iswrapped around a cylinder in such away thet it starts at the bottom wraps around the
cylinder three times and ends up on top. If the cylinder has a diameter 10 cm and a height of 30
cm whét is the shortest possible length of the piece of string?

a +/910p cm b. 30p\/§cm c.30p +30cm d. 30Vp2+1cm e. 90p cm

Two whedls drive awench as shown in the figure on theright. The
whed with the crank has radius 2 inches. It drives awhed of radius 5
inches and at the larger whed's center isa spool with a1 inch radius.
Approximately how many turns of the crank are needed to lower the
hook 14 inches?

a 2.23 b. 0.89 c.314 d. 11.67 e. 5.57




