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1
On the set of axes below, [image: image1.png]


 and its image, [image: image2.png]AR'S'T



, are graphed.

[image: image3.png]T





Which rigid motion is sufficient to prove [image: image4.png]


?

	1)
	a rotation of 90° clockwise about the origin
	3)
	a reflection over the x-axis

	2)
	a translation 4 units to the right
	4)
	a reflection over the y-axis



2
Which regular polygon would carry onto itself after a rotation of 60° about its center?

	1)
	pentagon
	3)
	octagon

	2)
	hexagon
	4)
	decagon



3
The right triangle below is continuously rotated about the 4 cm side.

[image: image5.png]4 cm





The solid formed is

	1)
	a cone with a height of 4 cm and a radius of 7 cm
	3)
	a pyramid with a height of 4 cm and a base length of 7 cm

	2)
	a cone with a height of 4 cm and a radius of 14 cm
	4)
	a pyramid with a height of 4 cm and a base length of 14 cm



4
In isosceles triangle AHP below, [image: image6.png]AH = PH



, and [image: image7.png]AH



 is extended through H to C.

[image: image8.png]



If [image: image9.png]


 and [image: image10.png]ms/ P = (3x - 8)°



, what is the measure of [image: image11.png]L OHP



?

	1)
	52º
	3)
	104º

	2)
	76º
	4)
	128º



5
In the diagram below, [image: image12.png]


 is the image of [image: image13.png]MABC



 after a dilation of scale factor  [image: image14.png]


.

[image: image15.png]>

>X




Which point must be the center of dilation?

	1)
	[image: image16.png]



	3)
	[image: image17.png]




	2)
	[image: image18.png]



	4)
	[image: image19.png]






6
In a right triangle, the acute angles have the relationship [image: image20.png]


.  Which equation is always true?

	1)
	[image: image21.png]Sx+T7=3x+3




	3)
	[image: image22.png]




	2)
	[image: image23.png]Sx+T+3x+




	4)
	[image: image24.png]Sx+T+3x+3+x=180







7
In the diagram below, circle O has a radius of 8 cm and a central angle that measures 140°.

[image: image25.png]



What is the length of [image: image26.png]AE



, to the nearest centimeter?

	1)
	10
	3)
	25

	2)
	20
	4)
	78



8
Lucy wants to use a wagon to move a pile of sand in as few trips as possible.  The pile of sand can be modeled by a cone, as shown below.  The height and radius of the sandpile are both 3.5 feet.

[image: image27.png]



If the wagon holds 5 cubic feet of sand, what is the fewest number of trips Lucy needs to make to move the entire pile of sand?

	1)
	27
	3)
	3

	2)
	14
	4)
	9



9
In the diagram below, [image: image28.png]BD



 and [image: image29.png]AR



 intersect at C, and [image: image30.png]AB



 and [image: image31.png]DE



 are drawn.

[image: image32.png]



If [image: image33.png]AB| DE



, which statement is not always true?

	1)
	[image: image34.png]LABC = LEDC




	3)
	[image: image35.png]MABC ~ AEDC





	2)
	[image: image36.png]ZACB = LECD




	4)
	[image: image37.png]MNABC = AEDC







10
The face of a shed is modeled below.  The rectangular section of the face, BFGK, is 10 feet wide.  The triangular section of the face, FEG, is an isosceles triangle with vertex angle FEG and a height of 6 feet.

[image: image38.png]10 ft




What is [image: image39.png]ms BGD



, to the nearest degree?

	1)
	34º
	3)
	50º

	2)
	40º
	4)
	56º



11
Triangles ABC, [image: image40.png]ABcC



, and [image: image41.png]A'B'cm



 are graphed on the set of axes below.

[image: image42.png]>

>X




Which sequence of transformations maps [image: image43.png]MABC



 onto [image: image44.png]MNA'BC



, and then maps [image: image45.png]MNA'BC



 onto [image: image46.png]M4BT



.

	1)
	a translation followed by a rotation
	3)
	a line reflection followed by a rotation

	2)
	a rotation followed by a translation
	4)
	a translation followed by a line reflection



12
A line contains the points [image: image47.png]


 and [image: image48.png]


.  An equation of a line perpendicular to this line is

	1)
	[image: image49.png]



	3)
	[image: image50.png]




	2)
	[image: image51.png]



	4)
	[image: image52.png]






13
In the diagram below of right triangles DAY and NIT, [image: image53.png]


, [image: image54.png]


, [image: image55.png]iT=16



, and [image: image56.png]ADAY ~ ANIT



.

[image: image57.png]



The length of [image: image58.png]


 is

	1)
	8
	3)
	[image: image59.png]




	2)
	[image: image60.png]



	4)
	[image: image61.png]






14
The volume of a sphere is 333 cm3.  To the nearest tenth of a centimeter, the diameter of the sphere is

	1)
	4.3
	3)
	8.6

	2)
	5.2
	4)
	10.4



15
Line BTS is parallel to line MAVR, as shown in the diagram below, and [image: image62.png]AELTV



.

[image: image63.png][

=}

¢




If [image: image64.png]38°



, what is the measure of [image: image65.png]ZVAR



?

	1)
	38º
	3)
	128º

	2)
	52º
	4)
	142º



16
Segment RAZ has endpoints with coordinates [image: image66.png]


 and [image: image67.png]Z(-12,-3)



.  If A divides [image: image68.png]


 such that [image: image69.png]RA-AZ




, then the coordinates of A are

	1)
	[image: image70.png]



	3)
	[image: image71.png]




	2)
	[image: image72.png]



	4)
	[image: image73.png]






17
In [image: image74.png]MABC



 below, points D and E are on [image: image75.png]AB



 and [image: image76.png]OB



 respectively, such that [image: image77.png]DE || AC



.

[image: image78.png]



If [image: image79.png]


, [image: image80.png]


, and [image: image81.png]


, what is the length of [image: image82.png]BC



?

	1)
	10
	3)
	14

	2)
	12
	4)
	16



18
Triangle ABC is mapped onto A'B'C' after a sequence of rigid motions.  Which statement is always true?

	1)
	Segment AB is parallel to segment A'B'.
	3)
	The measure of angle A is the same as the measure of angle B'.

	2)
	Segment AB is congruent to segment A'B'.
	4)
	The orientation of [image: image83.png]MABC



 is the same as the orientation of [image: image84.png]MNA'BC



.



19
What are the coordinates of the center and the length of the radius of the circle whose equation is [image: image85.png]


?

	1)
	center [image: image86.png]


 and radius 9
	3)
	center [image: image87.png]


 and radius 3

	2)
	center [image: image88.png]


 and radius 9
	4)
	center [image: image89.png]


 and radius 3



20
State populations and land areas from the 2020 US Census are shown in the table below.

	2020 State Population and Land Area

	State
	Population
	Land Area

(mi2)

	Connecticut
	3,605,944
	4,842

	New Jersey
	9,288,994
	7,354

	New York
	20,201,249
	47,126

	Pennsylvania
	13,002,700
	44,743


Which list shows the state population densities, in order from smallest to largest?

	1)
	Pennsylvania, New York, Connecticut, New Jersey
	3)
	New York, Pennsylvania, New Jersey, Connecticut

	2)
	Connecticut, New Jersey, Pennsylvania, New York
	4)
	New Jersey, Connecticut, New York, Pennsylvania



21
Line t is represented by the equation [image: image90.png]


.  If the line is dilated by a scale factor of 3 centered at the origin, which equation represents the image of line t after the dilation?

	1)
	[image: image91.png]



	3)
	[image: image92.png]




	2)
	[image: image93.png]



	4)
	[image: image94.png]






22
Quadrilateral ABCD is a parallelogram.  Which additional statement is sufficient to prove ABCD is a rhombus?

	1)
	[image: image95.png]



	3)
	[image: image96.png]




	2)
	[image: image97.png]AD| BC




	4)
	[image: image98.png]ZADC

‘ABC







23
In right triangle ABC below, [image: image99.png]msABC = 90°



, and [image: image100.png]BO1ADC



.

[image: image101.png]



If [image: image102.png]


 and [image: image103.png]12



, the length of [image: image104.png]AB



 is

	1)
	6
	3)
	[image: image105.png]




	2)
	9
	4)
	[image: image106.png]






24
In [image: image107.png]AGBT



 shown below, [image: image108.png]


, [image: image109.png]BYR



, and [image: image110.png]TXE



 are drawn such that point X is the centroid.

[image: image111.png]



Which statement is always true?

	1)
	[image: image112.png]



	3)
	[image: image113.png]BY





	2)
	[image: image114.png]RIE




	4)
	[image: image115.png]






25
A triangle has vertices with coordinates [image: image116.png]


, [image: image117.png]


, and [image: image118.png]


.  Determine and state the coordinates of the vertices of the image of the triangle after a reflection over the x-axis followed by a translation of 3 units to the right and 2 units down.  [The use of the set of axes below is optional.]

[image: image119.png]=





26
A cylindrical bucket is being used to transport topsoil.  The bucket has an inside diameter of 10 inches and a height of 15 inches.  If the topsoil weighs 0.0231 pound per cubic inch, determine and state the weight of the topsoil in the bucket when the bucket is full, to the nearest pound.

27
In right triangle SRT, [image: image120.png]


, [image: image121.png]


, and [image: image122.png]


.  Determine and state the length of [image: image123.png]SR



, to the nearest tenth.

28
In [image: image124.png]ALET



 below, [image: image125.png]


, [image: image126.png]


, and [image: image127.png]ms LR

1152



.

[image: image128.png]75

93




Determine and state the area of [image: image129.png]ALET



, to the nearest tenth.

29
A pool owner has a circular deck that surrounds her circular pool, as modeled in the diagram below.  The pool has a diameter of 24 feet.  The distance from the edge of the pool to the outer edge of the deck is 8 feet.

[image: image130.png]



Determine and state the number of square feet of the deck, to the nearest square foot.

30
Use a compass and straightedge to construct an equilateral triangle with [image: image131.png]AB



, shown below, as one of the sides.  [Leave all construction marks.]

[image: image132.png]




31
In the diagram below, right triangle ABC is inscribed in the circle with right angle ABC.

[image: image133.png]



Explain why [image: image134.png]AC



 must be a diameter of the circle.

32
In isosceles triangle ABC below, [image: image135.png]AD



 is an altitude drawn to base [image: image136.png]BC



.

[image: image137.png]



If [image: image138.png]ms BAC = 80°



 and [image: image139.png]


, determine and state the perimeter of [image: image140.png]MABC



, to the nearest tenth.

33
In quadrilateral SMIL below, diagonals [image: image141.png]Is



 and [image: image142.png]Y7



 intersect at point E, [image: image143.png]MS|| IL



, and [image: image144.png]WS = II



.

[image: image145.png]



Prove: [image: image146.png]AMIE

LSE





34
A solid glass trophy is composed of a rectangular prism and a rectangular pyramid, as modeled below.  The rectangular prism has a length of 12 centimeters, a width of 6 centimeters, and a height of 3 centimeters.

[image: image147.png]



The height of the pyramid is 10 centimeters.  If the density of glass is 2.5 grams per cubic centimeter, determine and state the mass of the trophy, in grams.

35
Quadrilateral ABCD is graphed on the set of axes below, with vertices at coordinates [image: image148.png]A=3,1)



, [image: image149.png]


, [image: image150.png]


, and [image: image151.png]


.  Segment EF is graphed with endpoints at coordinates [image: image152.png]


 and [image: image153.png]


.

[image: image154.png]><

>X







Prove ABCD is a trapezoid.  Use coordinate geometry to prove [image: image155.png]s



 is parallel to [image: image156.png]AD



 and [image: image157.png]BC



.  Is [image: image158.png]EF:%(ADHSCU



?  Use coordinate geometry to justify your answer.
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[image: image159.png]
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2
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3
ANS:
1
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4
ANS:
3

[image: image160.png]2x+12=3x-38
20




  [image: image161.png]msA = ms/P = 20200+ 12 = 3(20) - 8 = 52
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2
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5
ANS:
1

[image: image162.png]


  [image: image163.png]
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6
ANS:
2

Sine and cosine are cofunctions.
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Cofunctions

7
ANS:
2

[image: image164.png]140
37 167 20




PTS:
2
REF:
012607geo
NAT:
G.C.B.5
TOP:
Arc Length

8
ANS:
4

[image: image165.png]1
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4

[image: image166.png]



PTS:
2
REF:
012609geo
NAT:
G.SRT.B.5
TOP:
Triangle Proofs

KEY:
statements

10
ANS:
3

[image: image167.png]tanx =<

X8 500
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4

[image: image168.png]
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13
ANS:
2

[image: image169.png]T2x=96
625 =96

ﬁfff’
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3

[image: image170.png]333= 3 ar’

43sr
B6wr
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15
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2

[image: image171.png]180 - (90 + 38) = 180 - 128
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[image: image172.png]ﬁ+§(—1z—ﬁ):ﬁ+§(—13):ﬁ—m:—A



  [image: image173.png]5 5
45 (-3-6)= 6+ 5 (-9) = 6~
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[image: image174.png]
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[image: image175.png]X = 167+ 64+ + 20y+ 100 = =155+ 64 + 100

x-8 +(y+10)° =9
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ANS:
1

Pennsylvania: [image: image176.png]13002700

pralE



 New York: [image: image177.png]20201249

e~



, Connecticut: [image: image178.png]3605944
4342

745



, New Jersey: [image: image179.png]9288994

s~ 1263
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ANS:
3
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[image: image180.png]
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A centroid cuts each median [image: image181.png]21



.
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25
ANS:


[image: image182.png]


  [image: image183.png]
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26
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[image: image184.png][%] (15)(0.0231) » 27
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27
ANS:


[image: image185.png]cos27- 375

X283
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ANS:


[image: image186.png]% 7.5-9.3sin115 % 3.6
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[image: image187.png]202 7— 122 7 804
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ANS:


[image: image188.png]
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31
ANS:


Since [image: image189.png]/B



 is a right angle, [image: image190.png]Ac



 is subtended by [image: image191.png]/B



 and measures 180º.  A diameter has a measure of 180º.
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[image: image192.png]BD=DC

rand

ool
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  [image: image193.png]846713 & 10,4434




  [image: image194.png]206.713) + 2(10.4434) =~ 34.3




PTS:
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Using Trigonometry to Find a Side

33
ANS:


Quadrilateral SMIL, diagonals [image: image195.png]Is



 and [image: image196.png]Y7



 intersect at point E, [image: image197.png]MS|| IL



, and [image: image198.png]WS = II



 (given);  SMIL is a parallelogram (A quadrilateral with parallel and congruent opposite sides is a parallelogram); [image: image199.png]MI || LS



 and [image: image200.png]


 (Opposite sides of a parallelogram are parallel and congruent); [image: image201.png]LIMS = ZSLE



 (Alternative interior angles formed by a transversal and parallel lines are congruent);  [image: image202.png]CMEI = LLES



 (Vertical angles are congruent); [image: image203.png]AMIE

LSE



 (AAS)
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34
ANS:


[image: image204.png][(12)(6)(z)+ é (12)(6)(1[!)] x2.5=1140
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4
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Density

35
ANS:


[image: image205.png]


  [image: image206.png]


  Since quadrilateral ABCD has a pair of parallel opposite sides, it is a trapezoid.  [image: image207.png]


  Since [image: image208.png]s



, [image: image209.png]AD



 and [image: image210.png]BC



 have the same slope, they are parallel.  [image: image211.png]EF= J(-3- 3+ (-3-5)% = \[36+64 = 10



, [image: image212.png]AD= J(-3-0 4 (1-5% = fo+ 16




, [image: image213.png]BC= A (6--3+ (5--7) = 81+ 144 = 15



, [image: image214.png]1
10=5(+19)
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