FOURTEENTH ANNUAL MATHEMATICS CONTEST
Sponsored by

THYE TENNESSEE MATHEMATICS TEACHERS' ASSOCIATION

GEOMETRY TEST Prepared by:

1970 Henry Frandsen, Chairman
Elizabeth S. Carlam

Scoring Formula: LR-W. K. Roger Foster

Richard A. Houde
Lucille R. Scott

- Univ. of Tennessee

DIRECTIONS:

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

This is a test of your competence in Geometry. For each of the LO
problems there are listed 5 possible answers. You are to work each
provlem and determine which is the corrsct answer, and indicate your
choice by making a heavy black mark in the correct place on the separate
answer sheet provided. A sample follows: '

1. The mue of the measurss of the angles of a triangle is:

(1) 360° (2) us* (3) 90° 1 2 3 b
(L) 180* (5) 270° i ’ i [
The correct snswer for the sample questiom is "180%, which is answer

(L4); therefore, you should answer this question by making a heavy black
mark undsr space 5 as indicated above.

5

-

If you should change your mind about an answer, be sure to erass com-
pletely. Avoid wild guessing, as wrong answers count againgt you. Do nob
nark more than one answer for any question. Make no stray marks of any
kind on your answer sheet.

When told to do so, opem your test booklet %o page 2 and begin. when
you have finished cne page, go on to the next page. The working time for
the entire test is 80 minutes.
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1. Any two equileteral triangles &re:
{1} congruent.
(2) obtusa.
(3) simidar.
(L) equal in area.
(5) perspective from a point.

2. If two psrallel linmss arve cut by a transversal, the alternate |
interior angles formed are: : L

(1) complementury . |
(2) supplomsitary.
(35 congruant. |
(4) scute.
(5) obtusa.
3e .Th_é_ volume of & gpnér@_ of radivs r is given by:
W ve3Ted | |
(2) Vb7t
(3) V= ”%'1‘7":;"2
(W) V= bTed
(5) v =377
L. 1If 4B=9, the intersection of a circle with cenier A, ra&ins S, and a
sircle with ceénter B, radivs b, will contaln the following number. of
points:
(1) ©
(2) 1
() 2
(b) 3
(%) &



5.

8.

1w 4B L B, then

(1) aB < AC

(2) AB « BC

(3) AC«BC

(L} 4C = 4B

(5} None of the above.

If the sides of one angle in a plane are perpendicular respectively
to the sides of another angle in that plane, then the angles are:

{1} congruent or supplementary.

(2) supplementary or complementary.

(3) complemsntary or congruent.

(L) acute,

(5) Bone of the above.

If a triangle is lsosceles, then

(1) the altitude i= one third as long as the base.
(2) the bvisectors of the base angles are congruent.
(3) the base angles are complementary.

(h) a1l three angles are congruant.

(5) a1l three angles are acute.

the sum of the measurea of the int@rior angleﬁ of a rﬁgular
penbagon g3 .

(1) 180°
(2} 3goe
(3) sho®
(L) 1080°

(5} none of the sbove.
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10.

iz.

12 AMMC and BN-NC, then M=

(1) MC
(2) ¥B 4///////
M

(3) aB
(L) 1/2 (aC)

(5) 1/2 (aB) A

B

The set of vertices of all isosceles triangles- in a plane having s
glven segment IB as base is contained in: .

(1) & circle.

(2) & line.

(3) an ellipse.

(L) a ray.

(5) a single point.

If the dizgonals of & guadrilateral bisect each other, then the

quadrilateral is gensrally known as &

(1) square.

{2) rhombus.

{3) trapezoid.

(k) parallelogram.
(5) rectangle,

If the line L intersects a circle of
then the measure of the segment AB is:

{1) less than 2¢.

(2) Lless than or squal to Zr.
{3) equal to 2?r.

(L) greater than or equal to 2r.

(%) nme of the sbove.

radius r in points A and B,



13. The locus of all pudnbs which lie ingide or v & civcle § and are
squidistant from two given poilnts oa ¢ dm:

1h.

15,

16.

(1)
(2)
(3)
(b)
(5)

a copd of ¢ which does not necessarily contain the center af G,
a radius of C.

a circle conventric with C.

a dismeter of G.

none of the above.

& square is symeetric with respect ta the follwina; number of lines:

(1) 1
(2) 2
(3) 3
(L) b
(5) 5

The sum of the measures of the exterior angles of a mgulax' polygon
having 12 sldes made by producing each of the sides in auccessim ig:

(1) 360°
(2) 120°

(3} 1200°

(4) 180°

{5) none of the above.

If AARC has a right angle at vertex C, then the altitude from
vortex B

(1) separates {} ABC into two simdlar trisngles.

(2) separates /ABC inte twe congruent triangles.

(3) bisects side L.

(%) iz perpsndicular to side AR,

(%) none of the sbove.



17. If the circumference of a circle is L inches, then the area of the
circle is ' R

(1) 16 7 eq. in.

(2) LIT sa. in.

(3) T/ sq. in.

(b} LAT sg. ine

(5) /1T sq. in.
18, .Alparailelbpiped is a"eﬁeéial'kind of

(1) polygon.

(2) polynominal.

{3) rectangle.

(L} prism.

(5) pyramid,

19. The'ﬁbini (in the plame) which is equidistant from all three vertices -
of a triangle ig the ' ‘ -

(1) intersection of the medians.
(2) intersection of the altiiudes.
(3) intersection of the intermal angle bisectors.
(L) intersection of the perpendicular bisectors of the sides.
(5) center of the inscribed circle.
20. Two lines in space ére%bérallelxif' |
(1) they are both perpendicular to the same line.
(2) they are both parallel to the same line.
{(3) they are both parallel to the same plane.
(L) they do not intersect.

(5) any one of the above.
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21. The contrapusitive of the statement "If A, then B" is the statements:
-.(l) If (ndt.A), thén (not B). ' ' .
(2) If B, then 2.
(3} If (not B), then (not &).
{4) If (not B), then 4.
(5) If (not A), then B,
22, A tetrahedron is a special kind of
(1) triangle.
(2) rectangle.
(3) prism.
(k) pyramid,
(5) polygon.
23. Two plaﬁes, perpendicular to the same plane, are
(1} parallel. o
(25 pérpéﬁdiculér}'
(3) identical.
(L) orthogonal.
(5) none of the above.

2he  If points A, B, and D lie on a circle with center C so that £ ACB and
£ ADB intercept the same arc, then the ratio ( m &ACB) : (m ZADB)

.0 .

(1) equals 1:2

(2) _éduals 1:1
{3} equals l:1
(L) equals 2:1

{S) wvaries with the position of D
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One angle of & rhombug has neasurs 12&" £ the shorter diagonal
has measure 17 inches, then the measure of a side of the rhombus is

(1) 12 in.
(2) b 3 tn.
(3} 13 in.
(L) 12 VT in.

(5) 12 V7 in.

If ABCD i3 a trapezoid with AB=16, AD=6, DE=5, and DGw10, then the
area of ABCD (in square units) is. _

(1) 200 D ¢
(2) 65

(3) 39

() 8o |
(S) none of the sbove.

A straight line can be described as the set of all point,s in space
which are equidistant from

(1) twe intersecting ilines.

{2) twoe intersecting planes.

(3} two parallel lines.

' '(h).'”‘“tm"pamllal 'pltmas.

28.

{(5) none of the m‘bww.

1£ T8 and B are _‘cangsnt to the circle with center 0 at po:lnts

A and C respectively, and m ZABC=120° and 0B»12, then the length
of the segment AB
(1) equals 2.

(2) eqimls 3.

(3) equals L.

(L) equals 6.

{5) cammot be determined from this informatiom.




29, 1If ABCD and BDEF are squares, and the ares of ABCD 1s 3 sq. in., then

30.

32,

the area of BDEF
(1) equals 2 V3 ag. in.
(2) equa.lﬁ 6 sqg. in. I £

(3) equals L sq. in. .
(L) can be computed but equals none of the above.
(5) cannot be comouted from the given information.

If a sphere and & circle have the same center, ‘then their intersection
_may cootain S _

(1) exactly one point..
(2) exactly two points.
(3) exactly four points., . ..

(1) an infinite number of points.

(5) any one of the above,

If diameter AF has measure 18, MN L AB, and NB=8, then MB=
(1) 8
(2) 10
(3) 12
(L) 1

(5) 156

If the sides of quadrilateral CDRS are tangent to a circle at
L, M, N, and P as in the flgure, then . e

(1) SRACD < SCH+RD
(2) SR#CD > SC+RD
(3) SReCD = SC+RD
(L) SR#CD = SC+SR
(S) none of the above.
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35.

Two
8y’
(2)
(3)

(W)

- (5)

The
(1)
(2)
(3)
(L)

(5)

The
the

(1)
(2)
(3)
(L)

right triangles are comgruent if
the hypotenuse of one is congruent to the hypotenuse of the other.

the acuts angles of one are congruent ragspectively to the acute
angles of the other.

the hypotenuse and a leg of one are congruent respectively to.
the hypotenuse and a leg of the other.

thelir areas are equal.r

none of the above. _ i o o
intersection of the three altitudes of a triangle

lies 2/3 of the way from any vertex to the opposite side.
lies 1/3 of the way from any vertex to the opposite side.
i3 the center of the inscribed circle.

is the center cf the circumscribed circle.

none of the above,

volume of s circuler cone ix the product of the altitude and
aren of the baze if

the radivs of the base equals the altitude.
the area of the base 1is ons sq\ia_tm unit.
the cone is a right'-pircular e‘:ané.

the altitude has measure 1/3 unit.

(S) none of the abovs,

16 AR A ADEP,  AB/DE=3, and the area of /ADEF is 27 square
units, then the area of A ABC (in square units) is

(1)
(2)
(3)
(L)
(5)

&
2uL3
9
3
162
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38.

39.

wlle

If two ecircles have radii ry and ¥ respectively (with ry » rs)
and are tangent, then the distance betwsen their centers is

(1). (rq )(rp)

(2) ry = ry

(3) | ry = rzl

(L) ry *

(S) a root of tne equation x% - ryx ¢+ (r12 - raz) « 0

In AABC, AB = 1l, BC = 15, AC = 13; find the length of the
altitude CD. CLE S

(1) 9
(2) 10
(31
(L) 12

(5) none of the above.
In a plane, 1B and AC sre tangents to a circle with center O.
mZBAC » 60°. If the rading OB = v, and AB = L, then

(1) 4D = 2r
(2) Ab<

(3) 4D = ¢ V3
(L) AD » r

{5) none of the above.
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Lo In the figure, the schere. with radius r, is inscribed in the right
circular cone. The center of the sohere is . The measures of the
angles between the altitude of the cone and the radii of the sphere
to the points of tangency are 60°. Find the volume of the cone in
terms of r.

(1) 17 ¢
(2) 29Tr3
(3) 37z
W) LT

(5) 61 ¢




