Geometry Test 2001

Indicate the best answer by filling in the appropriate letter on your answer key.

1. Two angles are said to be complementary if the sum of their measures is

a)  90°. b) 2700,
c) 180°. d) None of these.
D C E

2. In the figure to the right, the line seg-
ments AB and DE are parallel. Sup- 120
pose that mZACD = m/ABC and
m/ACB = 120°. Then,

A B
a) m/ZCAB=m/CBA=60°. b) mZBCE =60°.
c) mZLACD =m/BCE = 30°. d) None of these.

3. The measure of an angle is one fourth of the measure of the supplement of the angle. What
is the measure of the angle?

a)  36°. b) 18",
c) 45°. d) None of these.

4. If two lines in the Euclidean Plane are parallel, then

a) these lines intersect at right an- b)  these lines are equivalent.
gles.

c)  these lines eventually intersect. d)  None of these.

5. Suppose a geometric object A is congruent to a geometric object B, and B is congruent to
a geometric object C'. Which property of congruence in Euclidean geometry allows us to say
that A is congruent to C'?

a) Reflexive. b)  Transitive.

c) Additive. d) None of these.



6. In the figure to the right, suppose

that the segments AB and F'E are A /{L B

parallel and mZa = 120°. Then, - " .
K /M

a) msb=120°. b)  mZb=60°.

¢) m«b cannot be found. d) None of these.

E
7. In the figure to the right,
suppose that mZADE = 100°,
m/BCE = 120°, and
mZDEC = e°. Then,

e

100 120

A D C B
a) e=120. b) e = (100 +120)/2 = 110.
c) e=40. d) None of these.

8. Suppose two lines in the Euclidean Plane are perpendicular. Then, these lines

a) never intersect. b) may intersect at exactly one
point, or not at all.

c) will intersect at exactly one d) None of these.
point.

9. An isosceles triangle

a) has three equal interior angles. b) has sides that are all of different
lengths.

¢) has two interior angles of mea- d) None of these.
sure greater than 90°.

10. In the Euclidean Plane, the set of all points that lie a distance of 2 units from the origin is

a) two points. b) the straight line from 0 to 2.

c)  the circle centered at the origin, d) None of these.
having radius 2 units.



11. The quadrilateral ABC'D to the right is a rhom-
bus. If the sides of ABC'D have length 5 inches, M

and the lengths of the diagonals are AC' = 8 inches
and BD = 6 inches, then the area of ABCD is

A B
a) 25 square inches. b) 12 square inches.
¢) 12 cubic inches. d) None of these.
A
12. In the triangles to the right, angular
measure is in degrees and length is 150 1.73
measured in inches. Find the length
of f. - »
B 208 ¢
a) f =~ 0.58 inches inches. b)  The length f cannot be found.
c) f ~0.87 inches d) None of these.

13. In the figure to the right, each small dashed square
has dimensions 1 inch by 1 inch. Find the area of
the region enclosed by the hexagon ABCDEF.

a) The area of ABCDEF cannot b) 7 square inches.
be found.

c) 10 square inches. d) None of these.

14. The geometric mean of two numbers is 8. Find these two numbers if one of them is four times
the other.

a) 10 and 40. b) 2 and 8.

c) 4 and 16. d) None of these.



15.

16.

17.

In the figure to the right, the lines /; and
lo are parallel and cut by transversal [3.
Find the angular measures mZz and mZy
in degrees. 2x+15

y+15

3

a) The measures cannot be found. b) mZx =30° and mZLy = 90°.

c) mZx=20°and mZLy = 75°. d) None of these.

(@]

In the right triangle AABC' shown to the right, suppose
MA = MC and mZCAM = 20°. Then,

20

a) m/MCB = 40° b) AM = MB

¢) mLMCB = 50° d) None of these.

Residents of town A have two ways to get to town E (see
figure to the right). They can drive 6 miles East to town B,
then 9 miles North to town C, then 3 miles West to town 5
D, and finally, 5 miles South to town E. Or, they can ride a

bike directly to town E along a bike trail that is z miles long. E 9
The average driving speed is 40 mph and the average biking '
speed is 15 mph. Assuming good weather, is it quicker for
residents of town A to drive, or bike to town E?

a)  Driving is quicker. b) Biking is quicker.

c) Both take the same amount of d) None of these.
time.



18.

19.

20.

21.

22.

In the figure to the right, if mGF = 80° and mEH = 50°, then m/D equals

a)  30°. b)  130°.

c) 15° d) None of these.

Let z and y be real numbers. A counter-example to show that the statement “If x <y then
2? < y?” is false is

a) z=-1,y=1. b) z=-2 y=1.

¢) No counter example, the state- d) None of these.
ment is true.

In the figure to the right, mZAOB = m/DOC. A
Which of the following properties is used to prove D
that mZAOC = m/ZDOB?

0
a)  The addition property of equal- b)  The reflexive property of equal-
ity. ity.

c¢)  The multiplication property of d) None of these.
equality.

A plane takes off from Saint Cloud, MN airport and heads due North for 30 minutes. The
pilot then heads N 30° W for 20 minutes and then due West for 10 minutes, after which she
turns due South and lands 5 minutes later at Lake Wobegon, MN airport. If there is no wind,
and the plane flies an average speed of 120 mph, what is the shortest distance between Saint

Cloud and Lake Wobegon?

a)  Approximately 130 miles. b)  Approximately 144.64 miles.
c)  Approximately 93.62 miles. d) None of these.

Which of the following cannot happen:
If two planes in space are cut by a third plane in space, then the resulting lines of intersection

a) are perpendicular. b) are parallel.

c) are coincident. d)  None of these.



23. Refer to the figure below. Which of the following statements is not true?

a) AABF ~ AACE. b)  m/AFB = 90°

c) mZCOB =117° d) None of these.

24. Suppose that AB is one side of a regular n-gon with n > 4, and the sides adjacent to AB are
extended to meet at the point I. Find mZAIB in terms of n?

a) The answer cannot be found. b) mZAIB = 360 .
n
180(n — 4)°
c) msLAIB= 180(n —4) : d) None of these.
n
C
25. In the triangle AABC given to the right, suppose that
M is the midpoint of AB and mZACB = 90°. Which of
the following statements are true.
A M B
a) The points A, B and C lie on b) mLMAC =msMCA.
the circle centered at M.
c) Both statements a) and b) are d) None of these.
true.
C
26. In the figure to the right, suppose that D is the midpoint D a
of AC, AE = DF,and ED = FC. Which of the following
statements is true? A & 5

a) ADEF is an isoceles triangle. ~ b) EBFD is a square.

c) FEF=AD. d) None of these.



27.

28.

29.

30.

31.

S 3X+2 R

In the figure to the right, M N is the -2
median of the trapezoid PQRS. What M N
is the value of x7? -1
P Q
a) x=2.5. b) z=1
c) xz=3. d) None of these.

Refer to the figure on the right (not to scale). In this
figure the letters a, b, ¢, and d represent angular mea-

sure in degrees. Which of the following relationships
MUST hold?

a) b<d. b) b=d.
c) b>d. d) None of these.

The contrapositive of the statement “If I go to college, then I will attend USD”

a) is “If I do not go to college, then b) is “If I do not attend USD, then
I will not go to USD”. I will not go to college”.

c) is “If I attend USD, then I will d) None of these.
go to college”.

Let P, Q, and R be any three planes in space. Suppose P and R intersect on the line lpr, and
suppose the planes Q and R intersect on the line gz . If the lines Ipr and lor are parallel, then

a) P and Q will never intersect. b) P and Q will always intersect.

c) P, Q,and R will all intersect at d) None of these.
a point.

In a triangle AABC, suppose mZA > m/ B, then it must be the case that

a) mLA>msLC b) mZA+msB > 90°

c) BC>AC d) None of these.



32.

33.

34.

35.

Refer to the figure on the right (not to scale). Suppose

DC || AB, AD || BC, and the numbers 1,2, and 3 repre-
sent angles. Arrange these three angles in the order of
the magnitude their respective measures.

a) mL3>ms2>m/l b) msl>m/2>ms3
c) mL3>mLl>msL2 d) None of these.

£ C
In the figure to the right, suppose that the B /ﬁ
sides BE and DF are parallel, and that M D

m/ABE = m/ZCDF. Which triangles in
this figure are similar?

A
a) AABE ~ ACDF only. b) ABEM ~ ADFM only.
c) AABM ~ AAEB only. d) None of these.

_ _ C
In the figure to the right, the segments AB and DC' are
perpendicular. What can be said about the triangles
ANADC and ABDC?
A D B

a) AADC ~ ABDC. b) AADC ~ AACB.
c) AACB~ ABDC. d) None of these.

Which of the two triangles are similar in the figure
to the right?

a) ADEA~ AAFB. b) ACDE ~ ACAF.

c) ACDA~ ACAB. d) None of these.



36.

37.

38.

39.

40.

In the figure to the right, the lines [, [, and

l3 are parallel. Find . 2X 18 3
18-2x 9 |

a) x=0. b) z=6.

c) x=3. d) None of these.

Let the triangle AABC be isosceles with AB = BC. Suppose D lies on AC such that
m/ABD = m/CBD. Then

a) AB=DB=CB. b) AABD = ACBD.
c) AABC = AADB. d) None of these.

In a triangle AABCsuppose that CA is the longest side, and that the lengths of the sides
AB, BC, and C A satisfy the equation (CA)> — (AB)? < (BC)?. Then

a) AABC is an acute triangle. b) AABC is an obtuse triangle.

c) AABC is aright triangle. d) None of these.

When the Sun’s angle of elevation is 75°, a tree casts a shadow 30 feet long. How tall is the
tree rounded to the nearest foot?

a) 112 feet. b) 8 feet.
c) 30 feet. d) None of these.

When standing on the shore of a lake (point B), the boat dock (point C') on an island in the
middle of the lake is due North of you. If you walk 1000 meters from point B on a heading
of N 60° W, you will arrive at a boat dock on the main shore of the lake (point A) which is
due West of the boat dock on the island. Which of point A and B is closer to point C, and
by how much?

a)  Aiscloser by approximately 366 b) B is closer by approximately
meters. 207 meters.

c¢) B is closer by approximately d) None of these.
366 meters.



41. Find the value of the variable z in the figure to the right
if AB= AC and AD | BC.

[] 70

a) x= 1222 b) 1z =24.44.

c) x=10. d)  None of these.

42. Refer to the figure on the right. If the line k is tangent
to ®0 and ®P at @, which one of the following is true
about ®O and ©P.

a) ©O0 and ®PF are concentric cir- b) ©O and ®P are externally tan-
cles. gent.

¢) ©O0 and OP are internally tan- d) None of these.
gent.

43. In the figure to the right r,s,t, and u are measures of
length. Which of the following is true.

a) r+u=t+s. b) s4+u=2(r-+t).

c) r-s=t-u. d)  None of these.
44. The surface area of a sphere of radius r units is

a) mri b)  gmrd.

c) Amr. d) None of these.

10



45.

46.

47.

48.

Suppose C'is a solid cube with sides of length x and suppose D is a solid cube with sides of
length (x + 5). Which of the following is true.

a) The surface area of D is 25 b) (C and D are congruent.
square units greater than that

of C.

¢)  The volume of D is 5 times the d) None of these.
volume of C.

In the figure to the right, C'D is tangent to ®O at C,
and m/ZBAC = 45°. Find mZBCD.

a) mZLBCD = 90°. b) mZBCD cannot be found.
c) mLBCD = 45°. d) None of these.

To circumscribe a circle about AABC, draw the circle centered at O with radius O A, where

a) O is the intersection of the per- b) O is any point inside AABC.
pendicular bisectors of AC and

AB.
c) O lies halfway between A and d) None of these.

B.

B
3
In the quadrilateral ABC'D to the right, m/B = m/D = 90°, and 4 c
the lengths of the sides are as shown. Find the area enclosed by
ABCD. .
A D

a) /12 square units. b) 7.5 square units.
¢) 616 square units. d) None of these.

11



49. Find the volume of the solid region ABCD in the figure below.

a)  250.3 cubic units. b) 50 cubic units.

c) 100 cubic units. d)  None of these.

50. Let A(5,—4) and B(—3,6) be points in the Euclidean Plane, and let M be the midpoint of
AB. Find an equation of the line perpendicular to AB that passes through M.

a) br—4y+1=0. b) 4z—-5y—1=0

¢c) 4z+5y+1=0. d) None of these.
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