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1. The circle has a radius of 12 units. Shade an area of 24« square units.

Divide the circle into the correct number of sections by selecting the "More" button. If you divide the circle

into too many sections, use the "Fewer" button. Then, select the number of sections to represent the
answer.

Fewer More Reset



2. Octagon PQRSTVW Z is a regular octagon with its center at point C'.

R )

Which transformations will map octagon PQRSTV W Z onto itself?

Select each correct transformation.

1 A reflecting over QV

(]

. reflecting over RW
_ reflecting over TZ
. rotating 45° clockwise around point Z

. rotating 135° clockwise around point C'

rotating 90° counterclockwise around point C

VF798931



3. A dilation with a center at P(0, 0) and a scale factor k is applied to MN . Let M' N’ represent the
image of M N after the dilation.

Select each correct statement.

E A Ifk>0,then M'N' > MN.

Il B. Ifk>1,then M'N' > MN.

O C If0<k<1,then M'N' < MN.

O D If0.5 < k< 1.5, then M'N' < MN.
O E lfk=1,then M'N' = MN.

[ F Ifk=0.5,then M'N' = 0.5(MN).

4. The equation £2 — 10z + 17 = —y? — 2y describes a circle in the coordinate plane.
Find the radius of the circle and the coordinates of its center.

Enter your answers in the spaces provided. Enter only your answers.
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5. Triangle ABC is graphed in the xy-coordinate plane, as shown.
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Part A

Triangle ABC is reflected across the x-axis to form triangle A’ B'C”". What
are the coordinates of C'" after the reflection?

© A (—6,4)
© B (3, —2)
© C (4, —6)
© D (6, —4)

Part B

Triangle ABC in the xy-coordinate plane will be rotated 90° counterclockwise
about point A to form triangle A” B"C'" . Which graph represents A" B"C"?
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6. In the diagram, quadrilaterals FBAG and CDE'F are rectangles.

12
C D
: A
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F G E
7

How long is D E rounded to the nearest tenth?

Enter your answer in the box.

]



The figure illustrates an informal argument for the formula for the area of a circle. The circle is divided
into congruent sectors, and the sectors are rearranged to form a shape that resembles a
parallelogram, as shown. As the number of sectors increases, the rearranged shape more closely

resembles a parallelogram with area A, given by the formula A = bh , where b is the base and h is the
height of the parallelogram.

Select the correct value for b and h to develop the area of a circle in terms of r, the radius of the circle.
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8. PartA

A circle in the xy-coordinate plane has the equation z? + yz + 6y — 4 = 0. If the equation of the circle
is written in the form z2 - (y -+ k]g = ¢, where k and c are constants, what is the value of k?

Enter your answer in the box.

]

Part B

What is the radius of the circle?

A 2

B. 4

M42178

9. Given the two triangles shown, find the value of z.

74°

X
6 10 LS

68° 38¢° 38°
A C D F

Select from the drop-down menu to correctly complete the sentence.

The value of z is | Choose.. q :
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10. The figure shows line segment J K and a point P that is not collinear with points J and K.

J of

K

Suppose that line segment J' K" is the image of line segment JK after a dilation with scale factor 0.5
that is centered at point P. Which statement best describes the position of line segment J'K'?

oA

@ B.

Line segment J' K is parallel to line segment JK.

Line segment J' K is perpendicular to line segment JK.

_ Line segment J' K intersects line segment JK at one point, but it is not perpendicular to line

segment JK.

_ Line segment J' K lies on the same line as line segment JK.

M41701
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11. Each of the two-dimensional figures shown will be rotated 360° about the respective line, creating a
three-dimensional figure.

Drag the appropriate two-dimensional figure to identify the correct representation of the resulting
three-dimensional figure.
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12. The diagram shows M N graphed on a coordinate plane.
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Point P lieson M N and is % of the way from M to N. What are the coordinates of point P?

Enter your answer in the space provided. Enter only your answer.

B+ - x +|B |08
2T =0 %

M40032
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13. PartA
The number of people who live in a unit of area is called the population density of the area. It is usually

given as people “per square mile” or “per square kilometer.”

A map of the Orchard Hill Neighborhood is shown. The population of the Orchard Hill Neighborhood is
360 people. The length of each block is the same and the length of 20 blocks is 1 mile.

The Orchard Hill Neighborhood
Elm Street

Maple Street
total population = 360

length of 20 blocks = 1 mile
Oak Street

Walnut Street

)

&
3‘3‘ b‘?‘"‘“ bﬁ‘
N? w* o B

What is the area in square miles of Orchard Hill?

© A 0.03 square mile
@ B. 0.15 square mile
@ C. 0.35 square mile

© D. 0.60 square mile

Part B

What is the population density of the Orchard Hill Neighborhood, given as a number of people per square
mile?

Enter your answer in the box.

]
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14. The right triangle in the coordinate plane is rotated 270" clockwise about the point (2, 1) and then
reflected across the y-axis to form triangle A'B'C"

Drag and drop the appropriate orientation for triangle A'B'C" into the correct position on the coordinate

plane.
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15. The given cylindrical container is used to fill the rectangular prism fish tank with water.

Iﬂ inches 24 inches
—

6 inches

sssssssssssssssssalesssnn

12 inches

24 inches

What is the least number of full cylindrical containers needed to completely fill the fish tank?

Enter your answer in the box.

VF902282

16. Triangle APQ is the image of AABC' under a dilation centered at vertex A with scale factor % . Triangle RBT is the
image of A ABC' under a dilation centered at vertex B with scale factor g . Which statement about AABC', AAPQ,
and ARBT is correct?

@ A Allthree triangles are similar.
©  B. None of the triangles are similar.
© C. Triangles AP(Q) and RBT are not similar because they were dilated using different scale factors.

© D. Triangles APQ and RBT are not similar because they were dilated with different centers of dilation.



17.
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Triangle ABC' is shown in the xy-coordinate plane. The triangle will be franslated 2 units down and

J units right to create triangle A'B'C" Indicate whether each of the listed parts of the image will or will
not be the same as the corresponding part in the preimage (triangle ABC' ) by selecting the appropriate
box in the table.

Will be the Same Will Not be the Same

The coordinates of A’

The coordinates of C'

The perimeter of AA'B'C’
The area of AA'B'C'

The measure of ZB'

The slope of A'C'’

VF819856



18. In the figure, p || s. Transversals f and w intersect at point L.

Part A
Statement Reason
1) plls Given
2) 21 = ~£2 | Corresponding angles along parallel lines
are congruent.
3) £22=23 |7
4) = 3 | Congruence of angles is transitive.

What is the missing reason in step 37

A. Alternate interior angles along parallel lines are congruent.

B. Alternate exterior angles along parallel lines are congruent.

C. Corresponding angles along parallel lines are congruent.

D. Vertical angles are congruent.

Part B

Consider the proof of p || ggiventhat A LHK ~ A LJZ.

AN LJZ then L/ LHK = / L.JZ because
corresponding angles in similar triangles are congruent.

IfA LHK ~

Which statement concludes the proof?

VH000461

A If£LLHK = / LJZ thenp | qbecause when base angles are
congruent, the lines are parallel.

B. fZ/LHK = /LJZ thenp | qbecause when corresponding

angles are congruent, the lines are parallel.

C. f£LLHK = ZLKH thenp | gqbecause when alternate
exterior angles are congruent, the lines are parallel.

D. If£JLZ = /ZHLK, thenp | qbecause when corresponding

angles are congruent, the lines are parallel.



19.

20.

Points X and Z are on a number line, and point ¥ partitions X Z into two parts so that the ratio of the
length of XY to the length of Y Z is 5:7. The coordinate of X is 1.3, and the coordinate of Y is 3.8. What
is the coordinate of Z?

Enter your answer in the box.

]

In circle O, points A, B, C, and D lie on the circle; AD is congruent to B?:'; and the measure of AB is
twice the measure of BC.

Part A

Select from the drop-down menus to correctly complete the statement.

The measure of £ ACD is| Choose.. ~ | the measure of 2 ADC.

a third

half

equal to
twice
three times

Part B

Select from the drop-down menus to correctly complete the statement.

The measure of ~ ADC' is| Choose... ~ | the measure of 2~ BCD.

a third

half

equal to
twice
three times

VH003201
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Jericho is making several constructions based on the segment shown.

Part A

For his first construction, Jericho made the markings shown with a compass
open to a length less than the length of segment P(Q). Jericho's markings are
useful for the construction of which of the figures listed?

Select all that apply.

O A a60° angle

[ B. abisector of PQ

1 C. aline perpendicular toP_Q

[ D. arhombus with P_Q as one diagonal

[0 E. anequilateral triangle with side PQ

Part B

S
P 1 Q

The first steps of Jericho's second construction are shown. After drawing arcs
from point S and point R , he adjusted the compass length using the
intersection of the arc from point § with m and SE . Which figure is he
constructing?

@ A the bisector ofP_Q through point R
© B. anangle congruent to ZRPQ with vertex R
© €. aline through point R that is parallel to PQ

© D. acircle containing points P, @, and R

VF740974



22. Hank is putting jelly candies into two containers. One container is a cylindrical
jar with a height of 33.3 centimeters and a diameter of 8 centimeters. The
other container is spherical. Hank determines that the candies are cylindrical
in shape and that each candy has a height of 2 centimeters and a diameter of
1.5 centimeters. He also determines that air will take up 20% of the volume of
the containers. The rest of the space will be taken up by the candies.

2507-M42509

Part A

Aifter Hank fills the cylindrical jar with candies, what will be the volume, in
cubic centimeters, of the air in the cylindrical jar? Round your answer to the
nearest whole cubic centimeter.

Enter your answer in the box.

]

Part B

What is the maximum number of candies that will fit in the cylindrical jar?

Enter your answer in the box.

L]

Part C

The spherical container can hold a maximum of 260 candies. Approximate
the length of the radius, in centimeters, of the spherical container. Round your
answer to the nearest tenth.

Enter your answer in the box.

]

Part D

Hank is filling the cylindrical container using bags of candy that have a
volume of 150 cubic centimeters. Air takes up 10% of the volume of each
bag, and the rest of the volume is taken up by candy. How many bags of
candy are needed to fill the cylindrical container with 260 candies?

Enter your answer in the box.

L]
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23. Quadrilateral ABCD is shown graphed in the xy-coordinate plane.
Part A
Quadrilateral ABCD will be translated according to the rule (z,y) — (z + 3,y — 4) toform
A'BC'D

Select the correct orientation of A’ B'C' D’ and place it correctly in the plane.
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PartB

Quadrilateral ABCD maps onto A" B"C" D" . 1t will undergo a different transformation that will map
A(—6,3)to A", B(—4,5)to B", C(—1,6)to C",and D (—3,2)to D". The transformation wil
consist of a reflection over the y-axis followed by a translation. Point D" is shown plotted in the plane
after the transformation.

Plot the point A” in the plane.
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24. A landscaper is designing a display of flowers for an area in a public park. The flower seeds will be
planted at points that lie on a circle that has a diameter of 8 feet. The point where any seed is planted
must be at least 2 feet away from the seeds on either side of it.

Part A

What is the maximum number of flower seeds that can be planted using the design?

Enter your answer in the box.

Part B

After planting the flower seeds, the landscaper has 20 seeds left over. The landscaper wants to plant all of
the remaining seeds in another circle so that the seeds are 2 feet apart. To the nearest tenth of a foot,
what is the diameter of the smallest circle that the landscaper can use to plant all of the remaining seeds?

Enter your answer in the box.



VF741039

25. Using a compass and a straightedge, a student constructed a triangle in which XY is one of the sides.

X Y

The compass is opened to a set length and two intersecting arcs are drawn above XY using X and ¥
as the centers. The intersection of the two arcs is labeled as point Z.

Part A

What could be the set length of the compass so that A XY Z is isosceles but not equilateral?

Select all that apply.

1 A less than % XY

[ B. equalto % XY

1 C between %XYand XY
[ D. equalto XY

[l E. greaterthan XY

Part B

Select the correct phrase to complete the sentence.

If the opening of the compass is| Choose... 7|, then AXY Z will be equilateral.

Less than 1/2 (XY)

equal to 1/2 (XY)
between 1,/2 (X¥) and (XY)
equal to (XY)

greater than (XY)
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26. Which geometric figures have a measurable quantity?

Select each correct answer.

A line
[0 B. angle
[l C. point

[ D. line segment

O E. ray

M42184

27. A computer monitor is 20 inches wide. The aspect ratio, which is the ratio of the width of the screen to the
height of the screen, is 16:9. What is the length of the diagonal of the screen, to the nearest whole inch?

Enter your answer in the box.

L]
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28. The figure shows right AABC' .

Which of the listed values are equal to the sine of B?

Select all that apply.

0 A

oo

B

Rim

1 D thecosineof B

[0 E. the cosine of C'

] F thecosine of (90" — B)

£ G. thesine of (90" — C)
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29. A carpenter is constructing a triangular roof for a storage shed as shown in the figure.
Peak

150)///‘\(150

e——— 45 feet ——>

Part A
How high will the peak of the roof rise above the top of the shed?

Give your answer to the nearest foot.

Enter your answer in the box.

Part B

After the roof is constructed, it will be covered with an asphalt roofing material. The carpenter needs to
calculate the combined length of the two sloping sides. What will be the total length needed of the roof
covering?

Give your answer to the nearest foot.

Enter your answer in the box.
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30. circle T is shown. Line PSS and line RS are tangent to circle T.

A

Part A
What is the measure, in degrees, of /PTR?

Enter your answer in the box.

]

PartB
What is the measure, in degrees, of ZPQR?

Enter your answer in the box.

]



31.

Given: In AABC shown, BA = BC .

B

Prove: /A= /C

Statement Reason
1) 1) Given
2) 2)
3) 3) Definition of midpoint
4) 4)
5) 5)
6) 6)

Part A

Select from the drop-down menus to correctly complete step 2 of the proof.

Choose... F

let D be the midpoint of line segment AB
let D be the midpaoint of line segment AC
let D be the midpoint of line segment BC

Part B

Select from the drop-down menus to correctly complete step 4 of the proof.

Choose... F

angle ADB is congruent to angle CDB
triangle ADB is congruent to triangle CDB
line segment BD is congruent to line segment BD

Part C

Select from the drop-down menus to correctly complete step 5 of the proof.

Choose... -2

triangle ABD is similar to triangle CBD
triangle ABD is congruent to triangle CBD
angle ABD is congruent to angle CBD

Angle Angle similarity postulate
Side Side Side congruence postulate

Side Angle Side congruence postulate

PartD

What is the correct reason for the statement in step 67

A. the transitive property of congruence

B. base angles of isosceles triangles are congruent

C. corresponding parts of congruent triangles are congruent

D vertical angles are congruent

VH006983

because | Choose...

every line has exactly one midpoint
every segment has exactly one midpoint
gvery triangle has exactly one midpoint

because of the | Choose...

reflexive property of congruence
definition of perpendicular bisector
Side Angle Side congruence postulate

because of the
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32. The figure shows a circle with center P and inscribed isosceles AABC .

B

A—"C
If AC has the same length as the radius of the circle, what is the measure of ZABC' ?

Enter your answer in the box.

VF891370
33. Triangle JK L will undergo a transformation to create triangle J'K'L' in the xy-coordinate plane. Which
transformations will resultin AJKL = AJ'K'L' 2

Select all that apply.

0 A (mny}_} (—:E, _y]

(]

m

- (z,y) = (—z,y)

0 c. (mny}_} (an_‘r))

9D (2,9) = (@+3,y-5)

0 E (z,y) = (2z,3y)

]
-

(:I?, y} — (_T'J v+ 3)



34. An incomplete proof of the theorem that the sum of the interior angles of a triangle is 180° is shown.

B
5 24
a 1 3
Given: AABC

c

Prove: mZ1 +m/2 + m/3 = 180°

Statement

Reason

1) Draw line BD parallel to line AC

1)

2)

2)

3yms2 +mid=msZABD ; m/5+m/ABD = 180°

3) Angle addition postulate

4yms5 +ms2 4+ ms4 = 180°

4) Substitution property of equality

5 msl +ms2 4+ ms3 =180°

9)

Part A

What is the appropriate reason for the statement in step 1 ?

A Through any two points, there is exactly one line.

B. Through a point not on a line, there 1s exactly one line parallel to the given line.

C. If two lines cut by a transversal form congruent corresponding angles, then the lines are parallel.

D. If two lines cut by a transversal form congruent alternate interior angles, then the lines are

parallel.
Part B

Which pairs of angle congruences or equalities should be used for the statement in step 2 ?

Indicate all such pairs.

0 A Z12=/2 or mZ1 =m/2

0 B 1= /3o0r m£l =mZ3

0 C A1~ /Z40r mfl =mZ4

O D Z1=/5 or mZ1l=mZ5

0 E £2= /3 or m£2=m/3

O F /22 /4 or m£Z2=m/4

b G Z22=/5 or mZ2=m/5

0 H £3=/4 or m£3=ml4
Part C

Select from the drop-down menu to correctly complete the sentence.

The reason for the statement in step 2 is that | Choose...

.

VHO003353

If two parallel lines are cut by a transversal, then alternate interior angles are congruent

If two parallel lines are cut by a transversal, then corresponding angles are congruent

It two lines cut by a transversal form congruent corresponding angles, then the lines are parallel

It two lines cut by a transversal form congruent alternate interior angles, then the lines are parallel

Part D

Select from the drop-down menu to correctly complete the sentence.

The appropriate reason for the statement in step 5 is the | Choose.. :I .

Reflexive property of equality
symmetric property of equality
transitive property of equality
substitution property of equality
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