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Print your name and the name of your school on the lines above. Then turn to
the last page of this booklet, which is the answer sheet for Part 1. Fold the last page
along the perforations and, slowly and carefully, tear off the answer sheet. Then fill
in the heading of your answer sheet.

This examination has four parts, with a total of 38 questions. You must answer
all questions in this examination. Write your answers to the Part I multiple-choice
questions on the separate answer sheet. Write your answers to the questions in
Parts II, IT1, and IV directly in this booklet. All work should be written in pen, except
graphs and drawings, which should be done in pencil. Clearly indicate the necessary
steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.

The formulas that you may need to answer some questions in this examination
are found at the end of the examination. This sheet is perforated so you may remove
it from this booklet.

Scrap paper is not permitted for any part of this examination, but you may use
the blank spaces in this booklet as scrap paper. A perforated sheet of scrap graph
paper is provided at the end of this booklet for any question for which graphing may
be helpful but is not required. You may remove this sheet from this booklet. Any
work done on this sheet of scrap graph paper will not be scored.

When you have completed the examination, you must sign the statement printed
at the end of the answer sheet, indicating that you had no unlawful knowledge of the
questions or answers prior to the examination and that you have neither given nor
received assistance in answering any of the questions during the examination. Your
answer sheet cannot be accepted if you fail to sign this declaration.

Notice...

A graphing calculator, a straightedge (ruler), and a compass must be available for you to use while
taking this examination.

The use of any communications device is strictly prohibited when taking this
examination. If you use any communications device, no matter how briefly, your
examination will be invalidated and no score will be calculated for you.

DO NOT OPEN THIS EXAMINATION BOOKLET UNTIL THE SIGNAL IS GIVEN.
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Part1

Answer all 28 questions in this part. Each correct answer will receive 2 credits. No partial credit
will be allowed. For each question, write on the separate answer sheet the numeral preceding the
word or expression that best completes the statement or answers the question. [56]

Use this space for

1 In the diagram below, AB, BC, and AC are tangents to circle O at computations.

points F, E, and D, respectively, AF = 6, CD = 5, and BE = 4.

B
UPAN

What is the perimeter of AABC?

(1) 15 @ 30
(2) 25 (4) 60

2 Quadrilateral MNOP is a trapezoid with MN IOP. 1t M'N'O'P’ is the
image of MNOP after a reflection over the x-axis, which two sides of
quadrilateral M'N'O'P’ are parallel?

@ MN andO'P’ (3) PM and O'P’
(2) M'N’ and N'O’ (4) P’M’' and N'O’
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Use this space for

3 In the diagram k_)_e_l_ow of AABC, D is the midpoint of AB, and E is computations.
the midpoint of BC.

D

mid §‘°9./M"rt

A

4x + 10

Cc

If AC = 4x + 10, which expression represents DE? lf)’ ) ,D _ l)( +g
x +25 (3) 2 + 10 i -

(1)
@2x+5 (4) 8 + 20

4 Which statement is true about every parallelogram?
(1) All four sides are congruent.
(2) The interior angles are all congruent.
@ Two pairs of opposite sides are congruent.
(4) The diagonals are perpendicular to each other.
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Use this space for

5 The diagram below shows a rectangular prism. computations.
B C
A D
F G
E H

Which pair of edges are segments of lines that are cbplanar?
(1) AB and DH @B—C—andf—ﬁ
(2) AE and DC (4) CG and EF

6 A line segment has endpoints _A_(7,—1) and B(—3,3). What are the
coordinates of the midpoint of AB?

(1) (1,2) 3) (-5.2)

@ @y 4) (5.-2)

{7+--3 ,IB)
T T
(2,1)
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Use this space for

7 What is the image of the point (=5,2) under the translation T _ 7 computations.
(1) (-95) 3
(2) (~86) (4) 15 8)

8 When writing a geometric proof, which angle relationship could be
used alone to justify that two angles are congruent?

(1) supplementary angles
(2) linear pair of angles

(3) adjacent angles

vertical angles

9 Plane R is perpendicular to line k and plane D is perpendicular to
line k. Which statement is correct?

(1) Plane R is perpendicular to plane D.
Plane R is parallel to plane D.

(3) Plane R intersects plane D.

(4) Plane R bisects plane D.
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Use this space for

10 The vertices of the triangle in the diagram below are A(7,9), B(3.3), computations.
and C(11,3).
y
A
A(7,9)
71\
/ \
é/
B(3,3) C(1 1,3)-
. I N

What are the coordinates of the centroid of AABC?

(1) (5,6) @ (7,5)

(2) (7,3) (4) (9,6)

11 Which set of numbers does not represent the sides of a right triangle?

1) {6,8, 10} (D 1s.24250  §HFAY" #25"

(2) 18,15, 17} (4) {15, 36, 39}
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Use this space for

12 In the diagram below of rhombus ABCD, m£C = 100. computations.
A B
o 100°
D I c
What is mZDBC?
40 (3) 50
(2) 45 (4) 80

13 In the diagram below of circliO, radius OC is 5 cm. Chord AB is
8 cm and is perpendicular to OC at point P.

What is the length of OP, in centimeters?

1) 8 GE
4) 4

2) 2
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Use this space for

14 What is an equation of the line that passes through the point (—2,3) computations.
and is parallel to the line whose equation is y = %x — 47 5y + b

x v o (24
x+6 '}),%‘]’%
67 b

1) y =22« 3) y

—~
o
w
1
I
<l
=
+
Wit
@
Il
DOl bojL

15 In scalene triangle ABC, m4ZB = 45 and mZC = 55. What is the
order of the sides in length, from longest to shortest? M /. /4 - ? 0

(1) AB, BC, AC (3) AC, BC, 4B
(2) BC,AC, B (@3Bc. 3B, a0

16 What is an equation of a circle with center (7,—3) and radius 4?

1) =72+ (y+32=4
2) x+72+(@y—3?2=4
=72+ (y+32=16
4) x+72+(y—32=16
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17 What is the volume, in cubic centimeters, of a cylinder that has a
height of 15 cm and a diameter of 12 cm? . 2
V> Tv"h
(1) 180w (3) 675w

(@) 540 (4) 2,160 6% 15

> STl

18 Which compound statement is true?
(1) A triangle has three sides and a quadrilateral has five sides.
(2) A triangle has three sides if and only if a quadrilateral has five sides.
(3) If a triangle has three sides, then a quadrilateral has five sides.
A triangle has three sides or a quadrilateral has five sides.

19 The two lines represented by the equations below are graphed
on a coordinate plane.

x + 6y = 12
x—2)=—-y—4

Which statement best describes the two lines?
(1) The lines are parallel.
(2) The lines are the same line.
(3) The lines are perpendicular.
@The lines intersect at an angle other than 90°.

SYAVES ’%_ég_yftf

ek
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Use this space for

20 Which diagram shows the construction of the perpendicular bisector computations.
of AB?
?A A
Ae \ B Ae B
/ \
(3)
A
[ ]
A

21 In circle O, a diameter has endpoints (—5,4) and (3,—6). What is the
length of the diameter?

(1) V2 @ V0 pfrC 3 [G-6)F
@) 242 (@) 2vaT GREL

T

Geometry — January ’11 [ 10]



Use this space for

22 In the diagram below of quadrilat_eral ABCD, AB | CD, computations.
£ABC = £CDA, and diagonal AC is drawn.

A ~ B
7

J)

) Sy
D < C

Which method can be used to prove that AABC is congruent to

ACDA?
(D AAs (3) SAS
(2) SSA (4) SSS

23 In the diagram below of right triangle ABC, CD is the altitude to
hypotenuse AB, CB = 6, and AD = 5.

C
6
! (5 1 x+5)
| * _i Cx P VA A 2t 94 |
g)ha; is the length of BD? 5 () y )—/}‘ g' X ,.}é

o ®: 0 (1+9X1Y)
-G Y
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Use this space for
24 In the diagram below, quadrilateral JUMP is inscribed in a circle. computations.

Opposite angles | and M must be

(1) right (3) congruent
(2) complementary @ supplementary

Geometry — January ’11 [ 12]



25 Which graph represents a circle with the equation
(x =32+ @y +17>=47

y y
A A
V.
/
A
< » X < X
N\
N 4
AN V4
. ’
v v
(1) (3)
y y
\ \
< a > X < \——/ > X
N/
\ v

(@) (4)

26 The point (3,—2) is rotated 90° about the origin and then dilated by a
scale factor of 4. What are the coordinates of the resulting image?

(1) (-12,8) @ (8,12)
(2) (12,-8) (4) (-8,-12)

Geometry — January °11 [13]
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Use this space for
27 In the diagram below of AABC, side BC is extended to point D, computations.
mZA =x, msLB =2 + 15, and mZACD = 5x + 5.

A

2(s)HS = LS
B

| XY Ivrl 9o Sxts
X/)ha;lsmLB? S _}) ’)’) g- c g){__)_s
2) 20 (4) 55 10> Jx
%

28 Point P lies on line m. Point P is also included in distinct planes Q,
R, S, and T. At most, how many of these planes could be perpendicular

to line m?
1 (3) 3
(2) 2 (4) 4

Geometry - January ’11 [ 14]



Part I1

Answer all 6 questions in this part. Each correct answer will receive 2 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.
For all questions in this part, a correct numerical answer with no work shown will receive only
1 credit. All answers should be written in pen, except for graphs and drawings, which should be
done in pencil. [12]

29 In the diagram below of AACD, B is a point on AC such that AADB is an equilateral triangle,
and ADBC is an isosceles triangle with DB = BC. Find mzC.

AN

60 5o \2D 1s
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30 Triangle ABC has vertices A(—2,2), B(—1,—3), and C(4,0). Find the coordinates of the vertices
of AA'B'C’, the image of AABC after the transformation r__,.
[The use of the grid below is optional. |

(-2, 8'(-1)3),C (1 0)

)]
£
A d I
L 7\ \\
\ ~.C
A 7>C)
LT
A Ve
B
[16]

Geometry — January ’11



31 Find, in degrees, the measures of both an interior angle and an exterior angle of a regular pentagon.

/ﬂ“})}go ,,(g’-l)(/ﬂ))’/%ﬁ;/()g jiorior

100 - )08 > T erten”
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32 In the diagram b@w of circle O, chord AB bisects chord CD at E. If AE = 8 and BE = 9,
find the length of CE in simplest radical form.

XX ¢ X
3 3
57 :

:
)

Geometry - January ’11 [18]



33 On the diagram below, use a compass and straightedge to construct the bisector of ZABC.
[Leave all construction marks. ]

19) /

Geometry — January "11 [ 19] [OVE R]



34 Find the slope of a line perpendicular to the line whose equation is 2y — 6x = 4.

m-AL LD
5+

Geometry — January '11 [20]



Part III

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.
For all questions in this part, a correct numerical answer with no work shown will receive only
1 credit. All answers should be written in pen, except for graphs and drawings, which should be
done in pencil. [12]

35 On the set of axes below, graph the locus of points that are four units from the point (2,1). On
the same set of axes, graph the locus of points that are two units from the line x = 4. State the
coordinates of all points that satisfy both conditions.

L.
’

>
i~

A
v
x
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Prove that AABC ~ ADEF.

A

36 In the diagram below, BFCE, AB L BE, DE L BE, and £BFD = £ ECA.

T

B F C E
9 TATR m NT [LEAS 9N
Rrce, A8l BY, DELEE, D Given

LBYD & LEA

LBECE
) £ BFD+LDFE art
svpplementavy. L ECH

L DFEE LACE

LR yLE are V*W’ ‘mﬂ‘i‘@ lké‘m'ﬂ‘i{)}\ O(/*’f/m)rdicu/ar\

g L/-ICB art sy p){mv(b/y§ /Q)q?Ze/S §upﬁ/{ﬂze‘n7LﬁV)/ 7o

@/0}) Y»?)”l"}- amq’/g; art (0/771}(#
9% Pefintion 0¢ 9.///)@//2/%)
| 67;47}(5 -

oo

om 7;&){& angles are
oY) q}/L/( n“l‘

® AA
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37 In the diagram below of AADE, B is a point on AE and Cis a point o@ such that BC | ED,
AC =x — 3, BE = 20, AB = 16, and AD = 2x + 2. Find the length of AC.

A

Ic N 2>+

B C

)0/ XS
E

[ 2rt) - (x-Y) xS

16 x-)
e

FO  x*5

) x50 = FOX -0
1o = Yy

355y

/;—C Wads:]
353230

Geometry — January 11 [23] [OVE R]



Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.
A correct numerical answer with no work shown will receive only 1 credit. The answer should

“be written in pen. [6]

38 Quadrilateral MATH has coordinates M(1,1), A(=2,5), T(3,5), and H(6,1). Prove that
quadrilateral MATH is a rhombus and prove that it is not a square.
[The use of the grid on the next page is optional. ]

The lingh o tach side. o€ guudnleder
'@umalffmltm} /V//\WH )S a4 /’/,qucga |
The slope of mfs O and H@ S/op2

}ﬁ S -4 Oinee 7%' §/0/"9f’,$ art
of N5 5 pveals, He it
po negative yeoypvocals, tho Tifes
74%¢ ))()/]’ ﬁﬂ}//ﬂt’i’iﬂ{)'cl//ﬁl/ (?}/J&é ﬂ/(j /,’9‘7&)

o ol Singe (lﬂ(\)‘aayzz‘;
Loym a 90 angt™

MATH s rgt 4 sF27e
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Question 38 continued

o\
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