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Part I

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial
credit will be allowed. Utilize the information provided for each question to determine your
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question,
choose the word or expression that, of those given, best completes the statement or answers
the question. Record your answers on your separate answer sheet. [48]

Use this space for
1 A student has a rectangular postcard that he folds in half lengthwise. computations.
Next, he rotates it continuously about the folded edge. Which three-
dimensional object below is generated by this rotation?

D Sl

i

»a

(1)

@) (4)

2 A three-inch line segment is dilated by a scale factor of 6 and
centered at its midpoint. What is the length of its image?

(1) 9inches (3) 15 inches
(2) 2inches es_
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Use this space for

computations.
3 Kevin's work for deriving the equation of a circle is shown below.

x2 + 4 = —(y* — 20) ;

STEP1 x2+4 2+ 920 {/’Aﬂgﬁssﬁdéw b e nosatie
x A=y _

STEP2 « + 4x(f D=2+ 20L& & 4 it Sepacd i bt
STEP3 (x+2)2= —y2+ 20 — 4
STEP4 (x+2)2+42=16 Llovtel be Y o
In which step did he make an error in his work? g{'? pih 4. gfj’i ¢
(1) Step 1 (3) Step 3 .
A (4) Step 4

4 Which transformation of OA would result in an image parallel to OA?

ty
F

A
\
y

I
%,
i

¢
A

(1) atranslation of two unitsm

(2

)
)

(3) areflection over the y-axis
)

a reflection over the x-axis

(4) a clockwise rotation of 90° about the origin
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Use this space for

5 Using the information given below, which set of triang computations.

proven similar?
-

%fw’A R 16 /f\\ﬁf
sh” 1l> B} y 2 Wl ke same
s 32 8
¥’s \:_:9 ! Seals /:&C/Gf;}

les can not be )

B 9 C £

o

VAN AYN
ol oo

C

AL SAS

6 A company is creating an object from a wooden cube with an edge
length of 8.5 cm. A right circular cone with a diameter of 8 cm and
an altitude of 8 cm will be cut out of the cube. Which expression
represents the volume of the remaining wood?

(1) (8.5)° — w(8)*(8)

(2) (8.5)° — (4)%(8)

7 Two right triangles must be congruent if

(1) an acute angle in each triangle is congruent Aimidlar

{

2)
m{}e corresponding legs are congru‘e;?f) Y5
) A

the lengths of the hypotenuses are equal ¥

{4) the areas are equal X
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Use this space for
8 Which sequence of transformations will map AABC onto AA'B'C'? computations.

y
A

VL NBL Lt £ e
\ S J/ o
B S v Lot
\ < 1J re
\\ o= fo
Bf

(1) reflection and translation

(2) rotation and reflection

(3) translation and dilation
)

dilation and rotation

OA/ So/f_fw

!
!

Y7
C);@fé‘%ﬁﬂﬂ 5 =
Gy iacorals bogoed

e g,

VABCD, diagonals AC and BD intersect at E. Whic
-o rove parallelogram ABCD is"d thombus?

(3) AC LDB
(4) AC bisects ZDCB.

£ / q
Troe 44 a /f’é‘-:ans/c A
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Use this space for
10 In the diagram | below of circle O, OB and OC are radii, and chords computations.
AB, BC, and AC are drawn.

F j w"i!é?if f{;?fﬁ,@\

!
/ ZJ‘;{Q ¢ ad 7 o ;ﬁ A
TSt b
Which statement must always be true? "
1, £BAC = £BOC
(2) mLBAC = +m2BOC
(3) ABAC and ABOC are isosceles.
(4) The area of ABAC is twice the area of ABOC.
A AL
sgey

11 A 20-foot support post leans against a wall, making a 70° angle with

the ground. To the nearest tenth of a foot: Liow far up the wall will
the support post reach? ,

(1) 6.8 (3) 187 &
(2) 6.9 ' s ")

"0

. v
J0 5 ;A?C) -
12 Line segment NY has endpoints N(—11,5) and Y(5, —7). What is the

equal 1.0of the erpendul ar bisector of NY ? m /"g? - 5~ 7 /92 mg,,,
L y+1l= E-(x + 3) (3) y—6= %(x — 8) -~ 5 S/ if
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Use this space for
13 In ARST shown below, altitude SU is drawn to BT at U. computations.

<

IfSU=h,UT =12, and RT@ 49, which value of h will make ARST n B / Q
a right triangle with ZRST as a right angle?
(1) 63 (3) 614 OOz ;\9
@) 610 4) 635
L0 T N
A
N

%@J\@z

14 In the diagram below, AABC has vertices A(4,5), B(2,1), and C(7,3).
Glio=
y

-

3s 3
mbOC =137 =
< B e X
ml ==

3

What is the slope of the altitude drawn from A to BC?

2 -1
) 2 ® -1
3 S
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15 In the diagram below, AERM ~ AJTM.

J

Which statement is always true?

O
E}é\cos]=%~j’;§ \(ﬁ{tanT=—E-R~f%;£

\f%cos R = %:%

H

16 On the set of axes below, rectangle ABCD can be proven congruent
to rectangle KLMN using which transformation?

v
h
B
\
N
A C
< > X
K /M
D
L
¥

(1) rotation

2) translation

(
(

4} reflection over the y-axis
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. - Use this space for
17 In the diagram below, DB and AF intersect at point C, and computations.

AD and FBE are drawn. ’

E

If AC = 6, DC = 4, FC = 15, m£D = 65°, and m£CBE = 115°,
what is the length of CB?

(3) 17
(2) 12 (4) 225

18 Seawater contains approximately 1.2 ounces of salt per liter on average.
How many gallons of seawater, to the nearest tenth of a gallon, would
contain 1 pound of salt?

(1) 3.3 (3) 4.7 ;@7§W |

om T

075 x = oY
X235/

wﬂ
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Use this space for

19 Line segment EA is the perpendicular bisector of ZT, and ZE and computations.

TE are drawn.

Nz EAZ DTEA

Which conclusion cafi not bejproven?
mngle EZT is equilateral.)

K¢ )
(3) EA is a median of triangle EZT.
(

4) Angle Z is congruent to angle 7.

20 A hemispherical water tank has an inside diameter of 10 feet. If

water has a density of 62.4 pounds per cubic foot, what is the weight
of the water in a full tank, to the nearest pound?

(3) 130,690
, (4) 261,381

(2) 32.673
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. - Use this space for
21 In the diagram of AABC, points D and E are on AB and CB, computations.

respectively, such that AC || DE.

) %/ )2 3
LY ‘ﬁ"}“”\ “LX
)0

Y

C E B X QB L
AN
If AD = 24, DB = 12, and DE = 4, what is the length of AC P |
G~
(1) 8 _ (3) 16 14y = /2%

(4) 72 1J L

J2 = X

22 Triangle RST is graphed on the set of axes below.

% 1
B
1A { 2 ﬁéj - ':{’g’
NP L R %
: X jg ,?f»g' - éj
34 \\ é i 4. [
< \ > I /
SRR ]
&

L
=4
>

How many square units are in the area of ARST? ﬁ /? 57

(1) 93 +15 oy

2) o5 + 15 (4) 90
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Use this space for
23 The graph below shows AB, which is a chord of circle O. The computations.

coordinates of the endpoints of AB are A(3,3) and B(3,—7). The
distance from the midpoint of AB to the center of circle O is 2 units.

Yy

A

3
¥
S
‘A?n.

b

o
”
/.f
o,
3 W
T
4
i M"/

%gmg;';_,} @af

A
3
=

i ﬁgﬁ;“ ;’ ; - ‘\7 ~_¢3h
& i /XJ;)Q.}(\/;J}:/ oo | N-5) -fi/‘/#)}v/"
B
¥ f/ .:: ﬁ_ﬁ % A f’{:’fm f:} ?geii fiﬂ”

What could be a correct equation for circle OF
(1) (x— 1%+ (y + 2> =29
(x + 5)2 + ¥ =929
(- 12+ Qﬁﬁﬂ—%

¢(4) (x — 5)2 + ( y+22—/§/

24 What is the area of a sector of a circle with a radius of 8 inches and
formed by a central angle that measures 60°?

8m 9 \
0 %

16n G4
@) &= )

40 2]
/gqﬂi Ll oyl Ll
§{ fiénr" 3{?}{? ;f g - (7
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Part I1

Answer all 7 questions in this part. Each correct answer will receive 2 credits. Clearly
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, ete, Utilize the information provided for each question to determine your answer.
Note that diagrams are not necessarily drawn to scale. 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. [14]

25 Describe a sequence of transformations that will map AABC onto ADEF as shown below.

Y

A

-
v
>

G

4 f{’/j{jé‘{'gr’gﬁ LY/ 7’2’/1(9 M o-aX/s éﬁ} //OW“?(}//

(ﬁm«
L

; . R } % } f‘ i
b >/ O a«}rani@ diop é badsis o Ter f'h.f?
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26 Point P is on segment AB such that AP:PB i 4:5.J0f A has coordinates (4,2), and B has
coordinates (22,2), determine and state the coordinates of P. \“\\_

gy
T
o,
N
by
N
gz
e,
"y
-
Y

")

BN

s 3y dev a1y,

(447 )10

g@ /5 ); ;x/
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27 In ACED as shown below, points A and B are located on sides CE and ED, respectively. Line
segment AB is drawn such that AE = 3.75, AC = 5, EB = 4.5, and BD = 6.

395 2 45

e

7.7y )05

Y1572 = 435y |
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28 Find the value of R that will make the equation sin 73° = cos R true when 0° < R < 90°.
Explain your answer.

O b A i /ff — 3
:/Hm./ﬁ“ (o5 ’/é: ety A o {;’;
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29 In the diagram below, Circle 1 has radius 4, while Circle 2 has radius 6.5. Angle A intercepts an

arc of length m, and angle B intercepts an arc of length i;

Circle t Circle 2

N

6.5

13
8

Dominic thinks that angles A and B have the same radian measure. State whether Dominic is
correct or not. Explain why.

Frodd 5 A frad 215

/%‘ Lf;{ U N

/2; il s Correef Agld brr Poth 77’//’ &r ;’P
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30 A ladder leans against a building. The top of the ladder touches the building 10 feet above the
ground. The foot of the ladder is 4 feet from the building. Find, to the nearest degree, the angle
that the Jadder makes with the level ground.

T

o, 4T
55 cqliz )

~
>
3,
A“‘\w
Q}
<>
x|
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31 In the diagram below, radius OA is drawn in circle O. Using a compass and a straightedge,
construct a line tangent to circle O at point A. [Leave all construction marks.]

H . ,} J )4 W IR
?/z’fm aontS (A e AU S - - VN S
o

%

; “ } e }
f“'j 0.4 s 7 »“a§ a1 é };’ . /

DfC‘*—UJ IS J_ 47}5952‘!0!“
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Paxt I11

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. Utilize the information provided for each question to determine your answer.
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 eredit. All answers should be
written in pen, except for graphs and drawings, which should be done in pencil. [12]

32 A barrel of fuel oil is a right circular cylinder where the inside measurements of the barrel are a
diameter of 22.5 inches and a height of 33.5 inches. There are 231 cubic inches in a liquid gallon.
Determine and state, to the nearest tenth, the gallons of fuel that are in a barrel of fuel oil.

13319.50091  cn ()7

M-—V

235
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33 Given: Parallelogram ABCD, EFG, and diagonal DFB

Prove: ADEF ~ ABGF &

}\, pafoi/,_/lcg),;‘ A@[O /> éf'-“/a&-\
7L S OFE

;')4/,‘:.4’2 )> Verdizal %3 eee =,
5) Yy 3> OgPosie Solis in = 4

d> Ly ey L/) 4!'7[(’/'/!6»";” jaterior &3 ave

5 ADEF~ Nber | A4 =AA
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34 In the diagram below, AA’B'C’ is the image oi;é_é-]_j_g after a transformation.
"~
; Y
N
AN
\ A
N
\VAY
N
N

ayd

' ¥

v A\

Describe the transformation that was performed.

s 20 5 A lodion wilh Scals Facto

SY VI
J ~ f
OF{/ £ 10 Shoe 0750 N

Explain why AA'B'C’ ~ AABC.

D/\/ﬁ‘;!’wﬁ_i ﬁfﬂ,ﬁw@w” g?jl mlag ! 20 Oi//

C AN b A

/ -
[o;z’% 9#%_/}?% Crngirs 600 =,

é\/ AR~
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Question 35

35 Given: Quadrilateral ABCD with diagonals AC and BD that bisect each other, and £1 = 29

B~ c
(87
E LL"

5 )
A D

Prove: AACD is an isosceles triangle and AAEB is a right triangle

+tzzsm~

mﬁ}gmm‘ ?ing

f;t"ﬁS wre
?@gfﬁ;}f”

/ # ;«,
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'eﬁﬁﬁ mﬂzgrwﬁ’*

..L g&, | -T“H{: f}%aﬁ&

Score 6: The student had a complete and correct proof.
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Question 36

36 A water glass can be modeled by a truncated right cone (a cone which is cut parallel to its base)
as shown below.
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The diameter of the top of the glass is 3 inches, the diameter al the bottom of the glass is 2 inches,
and the height of the glass is 5 inches.

The base with a diameter of 2 inches must be parallel to the base with a diameter of 3 inches in
order to find the height of the cone. Explain why.

Question 36 is continned on the next page.
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Question 36

Question 36 continued

Determine and state, in inches, the height of the larger cone.

F@M (ﬁag&m 2 'égz&%’
Xts ¢

e

¥45 = L&y
L= Dby

Tha fﬁmgﬁ-’i éﬂ T}\p mre 15 15 incla.

Determine and state, to the nearest tenth of a cubic inch. the volume of the water glass.

Uoliwe 8] lame cve = 371 (SV 18 = 35343 4

olywe (%am@ tre s 1 (VRY = 10472 W i

U&?ﬂﬂf r*j?) S{ﬂéﬁ = Geﬁlﬁf{% }ﬁ{?ﬁ‘ f‘ﬁhﬁ} N | ﬁi?imw ‘% Soeehh pg‘.-ffz,}
> 249 md

£

Score 6: The student had a complete and correct Tesponse.
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