TWENTY-EIGHTH ANNUAL MATHEMATICS CONTEST
i Sponsored by
THE TENNESSEE MATHEMATICS TEACHERS' ASSOCTIATION

GEOMETRY TEST 1984 Edited by: William N. Anderson, Jr.

East Tennessee State University
Scoring Formula: 4R - W + 40 Johnson City, Tennessee
DIRECTIONS:

Do not open this booklet until you are told to do so.

This is a test of your competence in high school mathematics. For each
problem there are listed 5 possible answers; one and only one is correct.
You are to work each problem, determine the correct answer, and indicate your
choice by making a heavy black mark in the correct place on the separate
answer sheet provided. You must use a pencil with a soft lead {(No. 2 lead
or softer).

This test has been constructed so that most of you are not expected to
answer all questions. Do your very best on the questions you feel you know
how to work. You will be penalized for incorrect answers, so it is advisable
not to do much wild guessing.

If you should change your mind about an answer, be sure to erase completely.
Do not mark more than one answer for any problem. Make no stray marks of any
kind on your answer sheet. The answer sheets will not be returned to you., IFf
you wish a record of your performance, mark your answers in this booklet also.
You will be able to keep this booklet after the test is completed. .

When told to do so, open your test booklet to page 2 and begin. When yeu
have finished one page, go on to the next. The working time for the entire test
is 80 minutes.

Contributors to TMTA for Anhual Mathematics Contest:

Acme Boot Company, Clarksville, Tennessee

Anderson Ford, inc., Kingsport, Tennessee

Beasley Distributing Company, Inc., Chattunuoys, lennessee

Berkiine Cumpany, Morristown, Terinessee

Chattancoga Coca-Cola Bottling Company, Chattancoys, Tenncssee
Cocu~Cola Bottling Company of Memphis, Memphis, Tennessee

Conmercisl und Industrial Bank, Memphis, fennessee

Department of Mathematics, Shelby State Comnunnity College, Mempnis, lTennegses
Donnelley Printing Company, Gallatin, fennessce

Exxon Company, U.S.A., Memphis, Tennescee

Fairst National Bank of Sullivan Caunty, Xingsport, fenensuee

first National Bank, Jefferson City, fennessee

first People's Bank, Jefferson City, Temnessee

Fulton Sylphon Division, Robertshaw Controls, Knoxvitle, Tennessee
Great Lakes Hesearch Corporation, Elizabethton, lennessee

Harris boundation, Johnson City, Tenneasee

Holiday Inng, Inc., Memphis, Tennessee

Home tederal Savings and Loan Assaciation, Jahnson City, lennessee
Home Federal Savings and Loan Association, Khowville, Temwssee

{BH Corporation, Chattancoga, Tennessee

{BM Corporstion, Kingsport, Tennpssee

18M Corpuration, Nashville, fennessce

Jefferson County Bank, Dsndridge, Tennessee

Johnsen City Spring end Bedding Company, Johnson City, fennessee
Kiopman Miils, lncorporated, Johnsun City, [ennesoee

Mcbhonald's Restaurants, Memphis, Tennessee

Hemphis Area Teachers of Mathematics (MAC-0-10M), Memphis, Tennessee
Morristown Rotary Club, Morristown, Tennessee

hew Jercey Zinc Campoany, Jefferson City, Tennessee

Provident Life and Accident [naurance Company, Chattanoaga, Tennussee
Dr. Hal Ramer, Preaident, Volunteer State Community College, Gzllatin, lennessee
Sears, Madison, Tennessee

Shoney's dnw,, Nashville, Tennessce

lennessee Lastman Company, Kingsport, Tennessee

lennesnee Handbaq Company, Dandridge, Tennessce

Jei-State Cuntasiner Corpuratlon, Llizabethtan, fenovsses

iAW, duss Gear Division, Lebsnon, Tennessee

Mr. Meeks B, vaughan, Kingsport, lennessee



Geometry

The figure ABCD is a parallelogram.
If m(LA) = 35°, what is m(/_B)?

In the circle m(ﬁﬁ) = 90°. What is m(/.ACB)?

D ///////c
B
a) 30° C A
b) 45°
e) 60° A
d) 90°

e} Not enough information

In the circle m(ﬂﬁ) = 90° and m(ED) = 40°. What is m(/ AEB)?

a) 20°
b) 25° e <7 N\A
c) 40° S
d) 50°

o B
e) 65

The sum of the interior angles of a hexagon is

a) 360° d) 900°
b)  540° e) 1080°
¢) 720°

The points of intersection of the altitudes of an obtuse triangle
determine a(n).
a) Point d) Right triangle

b) Equilateral triangle e) Obtuse triangle

c) Acute triangle 2
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Geometry
Segments AB and DE are chords of a circle; the segments intersect
in a point C which is exterior to the circle. If AC = &4, BC = 5

and CD = 2, what is CE?

a) 3 ' d) 9
b)Y 5 e) 10
ey 7

Segments AB and DE are chords of a circle; the segments intersect
in a point C which is interior to the circle. TIf AC = 4, BC = 5

and CD = 2, what is CE?

ay 3 dy 9
b) 5 e) 10
cy 7

Let A and B be distinct points. The locus of points P such that

PA = PB is
a) A straight line d) An ellipse
B) A single point e) A hyperbola

¢) A circle

Let A and B be points. The locus of points P such that /_ APBR is
a right angle is

a) A straight line d) An ellipse

b) A single point e) A hyperbola

c) A circle

Let A and B be points. The locus of points P such that PA = 2PB is
a) A straight line d) An ellipse

b) A single point e) A hyperbola

c) A circle
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14,

Geometry
In the figure the lines AA', BB', CC!' are medians of the triangle ABC.

ABC. TIf AA' = 12, BB' = 11, cc' = 10, what is the length of AQ?

a) 4
b) 6
c) 8
d) 10.5

e) —g— Y1320

In the figure circle 0 is inscribed in triangle ABC,
meeting the triangle at E, F and G. Then necessarily

a) G is the midpoint of AC A

b) O0G is an altitude of the triangle ABC
¢) OC bisects angle C I

d) The area of circle O is
: 1/2 (area ABC)

e) The area of circle O 1is
1/m (area ABC)

The diameter of a circle is increased by 2 cm. The area is in-

creased by

a) 4wcm2 d) 167rcm2
b) 81Tcm2 e) Cannot be determined
c) lchm2 |

Find the height of a circular arch having a radius of 5 feet if

the height of the arch is one fourth of its span.

ay 1 d) 4
b) 2 e) 5
c) 3
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The triangle ABC is a right triangle
with AB = 3 inches and AC = 4 inches.
Segment AD is perpendicular to BC.

What is the length of AD?

a) 6/5 d) 24/5
by 12/5 e) 5
c) 16/5

In the figure, the circle is circumscribed
about triangle ABC, BED is an altitude of

the triangle, and BK is a diameter of the

circle. 1If m(L,BAC) = 70° and m(/ BCA) = O,
then m(/ DBK) =

a) 10° d) 400

b) 20° e) 60°

¢) 30°

In the figure ABC is an equilateral triangle
with AB = 12. The distance from point P to AB
is v3 and from P to BC is 2v/3. What is the

distance from P to side AC?

a) /3

b) 2V3

cy 3/3 -

dy 4v/3

e) 5/3 C
The sides of a triangle are 3,6 and 7 inches.
a) 9 d) /20

b) 10.5 e) /&0

c) 21

Ceometry

/™
N
vy

/5

What is the area?
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Geometxy
The sides of a triangle are 3, 4, and 6 inches. The largest angle

of the triangle 1is

a) Acute
b) Right
c) Obtuse

In triangle ABC, m(/ A) = 30° and m(/L €) = 135°. 1If AB = 12 inches,

what is BC?

a) 4 d) 6/3
b) 6 e) 10
c) 67

A square is inscribed in a circle whose radius is 8 inches. What

is the area of the square?

a) 64m d) 92
b) 1lénm X ey 128
c) 64

An equilateral triangle is inscribed in a circle whose radius is 8

inches. What is the area of the triangle?

a) 8r d) 3273
b) 873 e) 4873
c) 16/3

Find the area of a rhombus whose shorter diagonal and whose sides

are each 2 inches

a) 2/3 d 53
b) 3V3 e) 63
c) 4V3
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Geometry

Given the triangle ABC, if CD = DA and CE = EB, what is the ratio

of AF/FE?
a) 3

b) 2

c) 1

d)y 1/2
e) V2

A
Let 1 and m be two lines in space. Which of the following must

be true?

a) 1 and m intersect in a point.

b) 1 and m either intersect or are parallel.

c) There is a plane which contains both 1 and m.

d) There is a plane which is perpendicular to both 1 and m.

e) There is a line which is perpendicular to both 1 and m.

A rectangular room is 12 foot long, 10 foot wide, and 8 foot high.
What is the distance from a corner of the ceiling to the opposite

corner on the floor?

a) 16 d)y VY244
b) 18 e) V308
c) 20

In the triangle ABC, the bisector of angle A meets side BC in its
midpoint. The triangle must be

a) Isosceles d) Obtuse

b) Equilateral e) None of the above

¢) Acute
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Geometry
A man 6 ft tall casts a shadow 12 feet in length when he is 20
feet from the base of a lamp post. How long will the shadow be

when the man is only 10 feet from the lamp post?

a) 2 feet d) 8 feet
b) 4 feet e) 10 feet
c) 6 feet

In the triangle ABC, AB has length 5, BC has length 12 and AC
has length 13. If BD is the altitude to side AC, what is the

length of BD?

a) 65/17 d) 25/13
b) 12-V/5 e) 60/13
c) 13/5

In the figure angle 0 is 30°, OB is
4 inches and AB is perpendicular to OA.

What is the length of AB?

a) 2

b) /3

c) 1.5

dy 2

ey 3 0
In the figure angle O is 15° and,

angle B is 120°, 0B is 4 inches.

What is. the length of BC?

a) 1

by V2

c)y 2

d) 2¢(/3 - 1) o

e) 243



Geometry
In the figure, O is the center of the
circle and ABCD is a square. If the
radius of the circle is 1, what is

the area of the square?

a) 1/4 A <
By 1/2

&) 475 A0 ©
& 1

&) 4/3

In the figure, the sum of the angles

O
A, B, C, D, E is /\
v

a) Less than 180°

b) 180°
c) Greater than 180° and less than

360° A B
dy 360° |

e) Cannot be determined

Given the statement if p, then not ¢, which of the following
statements follows logically?

a) If p, then g d) If not q, then p

b) If q, then p _ e) If not p, then ¢

c) If q, then not p

In triangle ABC side AB = 6, side AC = 3 and side BC = 4,

What is the length of the median to side AB?

a) V3 d) V4.5
by V3.5 e) V5
c) 2
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Geometry

In the figure ABCD is a circumscribed

quadrilateral with AB = 4, BC = 5, CD =3.

What is AD? A 8
a) 1

b) 2

¢c) 2.4 O

d)y 3 C
e) 3.75

A semicircle is constructed on diameter AB,
and CD is perpendicular to AB. If AC = a
and BC = b, then CD =

a) ab

b) Vab -

¢c) a+b e
&) (a+b)/2 o

e) 2ab/(a + b)

In the figure, ABC is an equilateral triangle,

L inch on a side, The shaded regions are

bounded by the circle which is circumscribed
about the triangle and the semicircle con-
structed with the sides of the triangle as /%
diameters. What is the area of the shaded

region?

a) (67 - 4/3)/27
b) (7 + 4/3)/18
c)  (2m + V/3)/12

(r + 6/3)/24

e} (Bu+18/3)/2.
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In the figure 0 is the center of the circle,

OA . OB 4nd AC = BO. What is m(/ AQG)?
OB AB

a) 18°
b) 24°
c) 30°
d)y 36°
e) 42

In the figure AB = 2 and BC = 6. The
point P lies on the line AD which is

perpendicular to the line ABC. What

Geometry

is the length of AP if the angle BPC
10

is to be a maximum?
a) /6 P
b) 4
c) /24
d) 5
e) 8

C B A

11






