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Thirty-sixth Annual Mathematics Contest
Tennessee Mathematics Teachers Association
GEOMETRY 1992

Notation:
AB denotes the straight line segment joining points A and B,
LAODB denotes the angle with vertex O determined by points A, O, and B, and

a right angle (90° angle) is denoted by (:_W

Caution:
Many problems on this test are accompanied by diagrams. Though none are meant to be
intentionally misleading, these diagrams may not be exactly to scale.



1. What is the value of length 7
(a) 64/23

(b) 64/17 *
{c) 64/15

(d) 120/17 8
(e) 136/15

2. What is the length of the diagonal of a cube with side length 17 (The diagonal passes
through the center of the cube.)

(a) V2 (b) V3 {¢) VB (d) V2 (¢} /3

3. The ratio of the area of one equilateral triangle to another is nine. What is the ratio of
the lengths of their altitudes?

(a) 3 (b)9 (c) V3/2 (d) 3v/3/4 (c) 9v/3/4

4. What is the sum of the measures of the angles of a polygon of 20 sides?

(a) 360° (b) 1620° (¢) 2460° (d) 3240° (¢) 3600°



5. A square is inscribed i a circle of radius 4. What s the avea of the reglon which is

inside the circle and outside the square?

(a) 87 — 2/2 Q%
‘ _ scﬁ\&\\\{ .
(b) 87 — 16 N

(¢) 8r — 32
(d) 167 — 16
(¢) 167 — 32

(a) b 16

(b) 6 L
(¢} 8 I 12 I
(d) 10

(e) 12 15

7. What is the maximum number of regions that the plane can be divided into by three
straight lines?

(a} 6 (L) 7 (¢) 8 (d) 9 (e) 10

8. Suppose that one triples the diameter of a sphere. By what factor does the volume
increase?

(a) 3 (b) 6 (¢) 8 (d) 9 (e) 27

9. Suppose that one triples the diameter of a sphere. By what factor does the swiface area

merease?

(a) 3 (b) 6 (¢) 8 () 9 (e} 27



10. If PQ and RS are diameters of a circle and the measure of £P0S 1s 20°, what is

measure of LPORY

{a) 60°
(1) 70°
(c) 90°
(d) 120°
(e) 140°

11. I the length of DC is 6, the length of EC is 4, the length of FC is 5

of D@ is 8, what is the length of the altitude of the equilateral 11:1115310 ABC?

(a) 12

(b) 14

(¢} V55 '

(d) 6 + /20

(e) 8420 + V1l
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12, If the two marked augles are congruent, what is the area of the entire region i the
> é) H g’

figure?

(a) 37 :

(h) 74 L 2

(¢} 78 [

(d) 82 8 i

() 83 :
6 |

B r

10

13. Which of the following gives the measure of angle a in terms of angles b, ¢, and d?

(a) b4 d

(b} 35° +d+b
{c) 145° +b0—d
(d) 145° +d — b
(e} 180° +d — b

14. Suppose that ABC is a triangle and DE is a line segment. If D lies on AC and B is
the midpoint of DE, which of the following statements is always true?

(a) £BAD is congraent to ZBDC
(b) £BAD is congruent to £CBD
(c) LBAD is congruent to LCBE
(d) LBAD is less than /CBE

(¢) ¢BAD is greater than /CBE



15. Suppose that lines Ly and L, are parallel. Which of the following gives the ineasure
of the angle w in terms of the angles @, y, and 27

(a) 180° — x
{b) 180° — 2
(¢) 180° 4y — 2
(d) 180° + & — =z
() 180° — & — z

L

w
a Ly

16. What is the measure of the angle a in the regular star shown?

(a) 36°
(b) 40°
(c) 54°
(d) 60°
(e) 72°

17. An annulus is a region in the plane hounded by two circles with a common center. If
an annulus has an arca of 4z and if the radius of one of its boundary circles is 3, what
could be the radius of the other boundary circle?

F

(a) v (b} V13 (¢)borl3 {(d) 5 or V13 (¢) V5 or V13



18. What is the length of OE?

19. Suppose that a circle of radius 6 and center O rolls without slipping along the line
from where C coincides with A to the position in the diagram. If the length of AB is =,
what is the radian measure of Z0C BY

(a) /6
(b} w/2
(c) 27 /3
(d) 5w /12
(e) 57/6

L




20. Suppose that O is the center of the circle, the length of AL is 16, the length of F71) i

4, and OD is perpendicular to A7, What is the length of C'DY

(a) 4 D
(b} 5 -
()8 A - B
(d) 10 7
(¢) 20
0]
ke

21. Two sides of triangle ABC are each divided into four segments of equal length and

the corresponding points are connected as shown in the diagram. If the area of the ro
& &

gion BCED is 10, what is the area of the triangle ABC?

(a) 100/7
(b) 160/7
(c) 20
(d) 40
(

22. A regular n-gon is a polygon with n equal sides and equal interior angles. Assuming,
that n > 3, what is the degree measure of each interior angle?

{a) 180/n (b) 360/n () 540/n {d) (n—2)180 (e) (5 2)180/n



(b} 5
{c) 16
(d) v20
(¢) V&0
A D7 B

24. If O is the center of the circle shown, what 1s the radian measure of §7
(a) w/12
(b) n/6

(c) m/4

(d) ©/3

(e) 2m/3




H

25. Suppose that AC and BD are diameters of a cirele with confer €2 1 i o

is 4 and the length of D s 2, what is the length of BC

(h) \/gm T \
(6)232' B N
(d) 24/3 )
(o) 2v5 ™~

2
N,
Ay
A
e —1

(a) 30° e
(b) 35° - T

(c) 40° B
(d) 45° : S

(e) 50° p
. \
. ” |
\\\( ) !
!
j
]
- \\-\_\ I
L




27. Suppose that ABCDE is a regular pentagon with center (. If the measure of /AEF
1s 25°, what is the measure of /EFA?

(a) 21°

(b) 29° F
(¢) 81°

(d) 54°

{e) 126°

28. An icosahedron is a solid polyhedron with twenty faces, each an equilateral triangle.
How many edges does an icosahedron have?

(a) 10 () 12 {c) 20 (d) 24 (e) 30



29. Suppose that O, P, and @ arve the centers of three nntually tangent circles as showu,

If the length of OP is 7, the length of OQ is 5, and the le ngth of PQ is 5, what is the
length of OA?

E]d% 2/2 P .

((:) 7/2 \ -
(d) 4

(¢) 8

30. Suppose that one draws three circles of radius r, each centered at a different cor ner
of a equilateral triangle ABC of side length r. What is the area of the region enclosed by
the circular arcs AB, BC, and C' A (including the triangle)}?

(a) r? (by mr2/2 (e} (7 — /32 /2 (d) (27 — 3022 (o) (2 + V3t /4

31. Suppose that AC is a diamecter of a circle centered at (), the measure of ZBOC 15 50°,
and the measure of ZAOD is 110°, What is the measure of ZBEC?

e D)

-




32, Suppose that 4D and AC are both tangent to a circle centered at O and that the
measure of ZOAB is 30°. What is the measure of ZADC?

(a) 20° T

h) 25° B

33. The circumference of a circle is 25,000 feet. If the circumference is increased by 3 feet,
which of the following most closely approximates the increase in the radius of the cirele?

(a) 0.5 feet (b) 1.0 feet (¢) 1.5 feet (d} 1.8 feet (e) 2.0 feet

34. What 1s the area of an equilateral triangle inscribed in a circle of radius 47

(a) 12 (b) 16 (¢) 12¢/2 (d) 123 (e) 16v/3

35. An equilateral triangle is inscribed in a circle of radius 12. Which of the following
most closely approximates the area of one of the three sectors inside the eircle and outside
the triangle?

{a) 74.2 (b) 78.5 (¢) 83.6 (d) 88.4 (e) 92.5



36. Suppose that ZACD and ZDCB have the sane measure, the lenpih of AC s 18, the
length of BC is 12, the length of AD is 9, and the length of BD is 6. What is the len zih
of CD?

(a) 10 C

(bh) 12
(¢) 14
(d) 92
(e) 10v3

,
37. Two vertical poles with heights 2 feet and 8 feet arve located a distance 5 feet apart. A
wire stretches from the top of each of them to a point on the level ground between them.
How far should this point be from the base of the 2 foot pole in order to minimize the
total length of the wire?

(a) 1 foot (1) 2 feet {¢) 5/2 feet {d) 3 feet (e} 4 feet

38. From any point inside an equilateral triange with side length s, construct three sep-
ments perpendicular to the three sides. What is the swn of the lengths of these segments?

(a) s (h) 2s/3 (¢) 3s/2 (d) /25 (e) v/3s/2

39. A person who is 1.5 meters tall stands 12 meters from a light pole that is 6 mcters
high. What is the length of the shadow she casts due to the light on the top of the pole?

(a) 4 meters (b) 6 meters {¢) 10 meters {d) 12 meters {e) 16 meters

40. A circular arch having width 24 feet and Leipht 9 feet is to be constructed. What is
the radius of the circle of which the arch is an arc?







