1. Given a point R, there exists a set of points in the same plane such that each point is the same distance from R. This set of points defines what figure?

A. Circle
B. Ellipse
C. Parabola
D. Square
2. What figure is defined as the set of all the points in a plane that are the same distance from a given point on the same plane?
A. a circle
B. a square
C. a line parallel to a given line
D. the perpendicular bisector of a segment
3. The transformation (x’, y’) = (x + 2, y – 3) is applied to figure PQRS.
Use graph paper to create P'Q'R'S.
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4. A regular hexagon with three congruent rhombus-shaped sections is shown in the figure.

[image: image2.jpg]



What is the smallest rotation clockwise about the center of the figure that will carry the entire figure onto itself?
A. 60°
B. 90°
C. 120°
D. 180°
5. Regular octagon STUVWXYZ is rotated 135 degrees clockwise around its center.
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Vertex X is carried onto which vertex after the rotation?
A. S
B. U
C. W
D. Z
6. Point P has image P', where P and P' are the endpoints of an arc of N degrees along a circle centered at O with radius OP. Which transformation is described?
A.  reflection over OP
B. translation along vector OP
C. rotation of N degrees centered at O
D. dilation with a scale factor of N centered at O
7. Triangle RST is translated 5 units left and 3 units down, then reflected over the line
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Angle 1 is congruent to angle _______.
8. Which transformations applied to polygon I would produce polygon II?
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A. Translate 9 units right and 7 units down.
B.  Reflect across the y-axis and translate 7 units down.
C.  Reflect across the x-axis and translate 9 units right and 3 units down.
D.  Reflect across the x-axis, reflect across the y-axis, and translate 3 units down.
9. The circle shown has its center located at the point (5, 4).
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 The circle is reflected over the line y = –x. What are the coordinates of the center of the image? 
A. (-5, 4)
B. (-4, -5)
C.  (4, 5)
D.  (5, – 4)

10. A point P(7, 4) is translated 3 units down and 1 unit right. The image P′ of P is then rotated 180° clockwise around the origin, resulting in point P″. What are the coordinates of P″?
A.  (-8, -1)
B.  (-4, -5)
C. (1, -8)
D. (5, -4)

11. Parallelogram WXYZ is shown, including diagonal [image: image8.png]XZ



.
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Which single, rigid motion could be applied to ∆WXZ in order to show that ∆WXZ [image: image11.png]


 ∆YZX?
A. Reflection across [image: image13.png]Wz




B. Reflection across [image: image15.png]XZ




C. rotation about the midpoint of [image: image17.png]Wz




D. rotation about the midpoint of [image: image19.png]XZ




12. Two congruent triangles are shown on the coordinate plane.
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Which congruency statement is true?
A. [image: image22.png]XZ = ST




B. [image: image24.png]XZ ~TR




C. [image: image26.png]YZ = ST




D. [image: image28.png]YZ = TR




13. If ∆XYZ is reflected over the x-axis, its image is ∆X’Y’Z’. If m∠X = 50°, m∠Y = 70°, then m∠Z′ = ?
A.  50°
B. 60°
C. 70°
D. 120°

14. For the figure shown below, [image: image30.png]TQ=TS



 and [image: image32.png]£QTR = £STR



.
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Which transformation of ∆RTS is implied to create ∆RTQ, proving ∆RTS [image: image35.png]


 ∆RTQ?

A. a reflection of ∆RTS over segment TR
B. a rotation of ∆RTS counterclockwise about T, with an angle measure of 2 times the measure of angle STR
C. a horizontal translation of ∆RTS by the distance from S to T
D. insufficient information given to prove any transformation of ∆RTS has image ∆RTQ
Top of Form

Bottom of Form

15. Three triangles are shown.
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A. Select all statements that must be true.
B. There is a rigid motion that maps ∆JKL to ∆MNO. 
C. There is no rigid motion that maps ∆JKL to ∆PQR. 
D. ∆JKL and ∆PQR can be proved to be congruent. 
E. ∠MNO can be proved to be congruent to ∠PQR. 
F. ∠JLK has measure 55°. 

16. An incomplete proof is shown.

Given: W is the midpoint of [image: image38.png]YZ



, W is on [image: image40.png]


, and [image: image42.png]


.
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Prove: [image: image45.png]TY 2VZ
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What is the reason that justifies Statement 5?
A. side-side-side
B. side-angle-side
C. angle-angle-side
D. angle-side-angle

17. The following drawing and statements are used in a proof.
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The statements above can be used in the order given to prove what geometric theorem?
A. Vertical angles are congruent.
B.  Supplementary angles are congruent.
C.  Two angles that form a linear pair are supplementary.
D.  The sum of the measures of the angles of a triangle is 180°.

18. The figure shows parallel lines m and n cut by transversals p and q.
[image: image49.jpg]



Identify the equal values.
19. In this diagram, m∠1 = m∠2 = m∠3 = m∠4 and KL = ⅔(MN).

[image: image50.jpg]



Using _______ [image: image52.png]KL



 can be proved to be parallel to [image: image54.png]NM



.

Quadrilateral KLMN is a _______.

20. Figure RSTU is a parallelogram.
[image: image55.jpg]



What is the length of [image: image57.png]Us



, in units?
21. The rhombus WXYZ has diagonals that meet at point O.
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What is the measure of ∠XWO?
A. 38°
B. 52°
C. 90°
D. 142°
22. Henry is bisecting ∠RST and has created points W, X, and Y so that [image: image60.png]SW = SX



 and [image: image62.png]


. 
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Which two points are on the ray that bisects ∠RST?
 
A.
S and Y
B.
R and T
C.
W and X
D.
X and Y
23.
A rectangle is dilated on the coordinate plane. The area of the dilated rectangle is 16 times the 
area of the original rectangle. What is the scale factor of the dilation?
24.
Quadrilateral A(-2,4), B(4,6), C(4,2), D(2,-2) is on the coordinate grid. The quadrilateral is dilated by a factor of 1.5 about the origin to create A’B’C’D’. Use a graph to create A’B’C’D’.

25.
Triangle RST is a dilation of triangle KLM with the center of dilation at point C, as shown.

[image: image64.jpg]



What is the scale factor of this dilation?
A. 1

6 
B. ¼ 

C. ⅓

D. 3

7
26.
There are two rectangles.

· Rectangle WXYZ has a length of 12.5 inches and a width of 6.25 inches.

· For rectangle RSTU, the length is twice its width.

Which statement will always be true of the relationship between rectangle WXYZ and rectangle RSTU?
A. Rectangle WXYZ and rectangle RSTU are similar.
B.  The area of rectangle RSTU is twice the area of rectangle WXYZ.
C.  The areas of rectangle WXYZ and rectangle RSTU are the same.
D.  Rectangle WXYZ and rectangle RSTU are congruent.

27.
Pentagon ABCDE is similar to pentagon RSTUV.

[image: image65.jpg]3in.




Which must be true of the measure of angle A?
A. It is⅔ the measure of angle V.
B.  It is congruent to the measure of angle E.
C.  It is congruent to the measure of angle R.
D.  It is smaller than any angle found in RSTUV.

28.
Triangle KLM is shown.
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Triangle KLM is dilated by a factor of ⅔ and translated 2 units to the right. Which statement about the image ∆K’L’M’ is true?
A. K′L′ = 6 units
B. K′M′ = 14 units
C. m∠M′ = 30°
D. m∠K′ = 40°

29.
Which statement would prove there is a similarity transformation between two triangles? 
A.
If two sides of one triangle are congruent to two sides of another triangle, then the triangles are similar.
B.
If two sides of one triangle are proportional to two sides of another triangle, then the triangles are similar.
C.
If two angles of one triangle are congruent to two angles of another triangle, the two triangles are similar.
D.
If two angles of one triangle are proportional to two angles of another triangle, then the triangles are similar.
30.
Mr. Smith wants to find the length, l, of a pond. He knows the distances shown in the diagram.
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What is the length, in feet, of the pond?

31.
At a certain time of day, a tree has a shadow 50 feet long. At the same time, a 6-foot-tall man stands next to the tree, and his shadow is 20 feet long. What is the height of the tree, in feet?

32.
Ramona wants to find the height of the giraffe statue outside the library. She places a mirror on the ground and walks backward until she can see the giraffe’s head in the mirror. She knows the measurements shown in the picture.

[image: image68.jpg]e 13a— o




About how tall is the statue?
A. 12 ft
B. 16 ft
C. 19 ft
D. 24 ft

Top of Form

Bottom of Form

33.
The two triangles shown are similar.

 

[image: image69.jpg]



 

 

Which angle has the same measure as ∠QRS?
A. ∠QRS
B. ∠UST
C. ∠UTS
D. ∠TUS
34. If triangle MNO is similar to triangle RST, what is the perimeter of triangle RST?
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A. 4.8
B. 5.2
C. 10
D. 12

35. The diagram shows the side lengths of two similar triangles.
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What is the value of x, in kilometers?

36. In the figure shown, ∆RTW and ∆XYZ are similar.

[image: image72.jpg]72in.




What is tan Z?
A.  7

25

B.  7

24

C. 24

 7

D. 25

7

37. The side lengths of a right triangle measure 8, 15, and 17, in inches. Rounded to the nearest thousandth, what is the cosine of the smallest angle in the right triangle?

38. Right triangle JKL with altitude [image: image74.png]KM



 is shown.
[image: image75.jpg]



Which ratio is equal to sin J?
A. h

z

B. w

h
C. j

z

D. w

j
39. For right triangles RTS and UVW with right angles T and V ∆RTS ~ ∆UVW.
sin R = 5
           13
The side lengths of ∆UVW are [image: image77.png]


 the corresponding side lengths of RTS.


cos S = ____
sin W = ____
tan U = _____

40. The two chords shown in the circle intercept the given arcs.
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What is the measure, in degrees, of ∠MPN?

41. Quadrilateral MNOP and circle O are shown.

[image: image79.jpg]



Segments MN and MP are tangent to circle O. What is the degree measure of ∠PMN? 
A. 57°
B. 66°
C. 82°
D. 114°

42. Circle O is shown, with points X, Y, and Z on the circle.
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What is the measure of ∠XYZ?
A. 40°
B. 60°
C. 80°
D. 160°

43. Circle O is inscribed in quadrilateral KLMN.
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What is the length of segment MN?
A. 55 cm
B. 70 cm
C. 75 cm
D. 90 cm

44. A circle and an inscribed triangle are shown. The triangle has the diameter of the circle as one of its sides. The area of the circle shown is 36π square millimeters. 

[image: image82.jpg]LN




Select the statements that are true. 
A. The triangle shown is a right triangle. 
B. The triangle shown is a scalene triangle. 
C. The triangle shown has one side length of 3 mm. 
D. The triangle shown has one side length of 18 mm. 
E. The area of the triangle is 18√3mm2. 
F. The area of the triangle cannot be determined from the information given. 

45. Angles P and Q are complementary angles. Given sin P = 0.6 and sin Q = 0.8, what is tan Q, rounded to two decimal places?

46. The figure shows two overlapping right triangles. The length of segment ST = r.
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What is cos Y?
A. t

r

B. s

t
C. s

r
D. r

s
Top of Form

Bottom of Form

47. The sum of m∠V and m∠W is 90°. If cos W = 5, what is sin V?
                                                                                13

A.  5

13

B. 12

13

C. 12

 5

D. 13

 5
48. Stephanie’s flower garden is shaped like a right triangle, as shown.

 

[image: image84.jpg]6.1 1t




 

What is the approximate perimeter of Stephanie’s flower garden, in feet? 
A. 26
B. 18
C. 15
D. 14

49. A forest ranger, who is 100 feet above the ground in a tower, spots a fire at an angle of depression of 42°. To the nearest foot, how far is the fire from the bottom of the tower?

50. In a 200-foot-long hallway with 12-foot ceilings, lighting will be installed as shown in the figure. The chosen light fixtures have light coverage of 37°.
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The builder wants to install the fewest light fixtures needed to light the entire length of the hallway. What is the minimum number of light fixtures he will need to install to light the length of the 200-foot-long hallway? (NOTE: The diagram is not drawn to scale.)
A. 12
B. 23
C. 25
D. 50

51. The amount of electric current, in units of amperes, that a metal wire can handle before it melts is a function of its cross-sectional area, using the cross section taken along the length of the wire. A piece of wire 100 centimeters in length has a width of 0.2 centimeters. If the wire is rated to melt at 600 amperes per square centimeter, which value is closest to the maximum amperes the wire can handle before it melts?3

A. 18
B. 24
C. 38
D. 75

52. The small intestine of a human is on average 7 meters long and has an inside diameter of 0.03 meters. 

The intestinal wall is covered with villi, or small finger-shaped structures.

· The villi have a height of about 1 millimeter 

· The villi a width of about 0.5 millimeter. 

· There are on average 25 villi per square millimeter along the interior wall of the small intestine.

Which expression is a reasonable approximation of the total surface area of the villi on the entire interior wall of the small intestine?
A. (30)π(7000)mm2
B. (30)π(7000)(25)mm2
C. [image: image87.png](30)n(7000) | 8)(1) + (%) =



mm2
D. [image: image89.png](30)m(7000) [(D.S)n(l) + (?)‘ 1[] (25)



 mm2
53. A packaging company needs to determine the maximum number of their plastic bottles that will fit, standing straight up, into a box. The box is 24 inches long by 24 inches wide, and the height of the box is equal to the height of one plastic bottle. Each plastic bottle has a radius of 4 inches and a height of 12 inches. Which statement describes a correct method for how the company should determine how many bottles could fit in the vendor’s shipping box?
A.  Divide the radius of a plastic bottle by half the width of the box.
B.  Divide half the width of the box by the radius of a plastic bottle.
C.  Divide the square of a plastic bottle’s diameter by the area of the box.
D.  Divide the width of the box by the diameter of a plastic bottle and square the result.

54. In early space missions, astronauts ate some foods from tubes shaped like right triangular prisms. The right triangular base of the prisms had a height of 5 centimeters and a base of 1 centimeter. The tubes were 5 centimeters long.

What is the maximum number of tubes that could fit in a container in the shape of a rectangular prism with the dimensions 25 cm by 20 cm by 6 cm?

55. An arch bridge is to be built over a river that is 30 feet wide.

[image: image90.jpg]



Which span-to-rise ratio would result in an arch in the shape of a semicircle?
A. 1:2
B. 2:1
C. 1:π
D. π:1

56. A triangle is shown on the coordinate plane.

[image: image91.jpg]



What is the area, in square grid units, of the triangle?

57. Which of the following solid figures does not have a quadrilateral cross section?
A.  Cone
B. Cylinder
C. square pyramid
D. triangular pyramid
58. An ice box has dimensions 12 × 24 × 16 inches. It is full of shaved ice for snow cones. Each paper cone cup has a radius of 1.5 inches and a height of 5 inches. Assuming the ice does not melt and that each cup is filled completely, about how many cups can be filled? A.
130
B. 391
C. 586
D. 614

59. A cylinder has a radius of (x – 1) centimeters and a height of (x + 1) centimeters. 

Which expression represents the volume, in cubic centimeters, of the cylinder?
A. (x2 – 1)π

B. (x2 – x + 2)π

C. (x3 – x2 – x + 1)π

D. (x3 – x2 – x – 1)π
60. A cylindrical storage container has a base diameter of 8 inches and a height of 10 inches. The volume of the container is to be increased by 20% without changing the base.

What is the new height, in inches? 
61. Use the grid to create a right triangle with a side length of 4 units and a perimeter of       (6 + √20) units.
62. To the nearest tenth of a unit, what is the perimeter of a triangle with vertices at (3, 4), (2, 2), and (0, 5)?
A.  5.3 units
B. 7.3 units
C. 8.7 units
D. 9.0 units

63. Directed line segment PQ is shown on the coordinate plane.

[image: image92.jpg]>





What are the coordinates of the point ⅓ of the way from point P(4, 4) to point Q(–2, 1)? 
A. (0, 2)

B. [image: image94.png](13)




C. (2,3)
D. [image: image96.png]



64. The line segment with endpoints (1, –3) and (5, –1) is one of the congruent sides of a right isosceles triangle.

Use a graph to show all points that could be the third vertex of this triangle.

[image: image97.png]



65. Create the graph of the line that is the perpendicular bisector of the line segment with endpoints R(–2, –3) and S(2, 3).

66. A circle has the equation x2 + y2 – 6x + 4y = 3.

Part A
What is the radius of the circle?

Part B
Create a graph of the circle.
67. What is the equation of the circle whose diameter has endpoints (8, –2) and (–2, 6)?
A.  (x – 3)2 + (y – 2)2 = 9
B.  (x – 5)2 + (y – 4)2 = 9
C.  (x – 3)2 + (y – 2)2 = 41
D.  (x – 5)2 + (y – 4)2 = 41

68. The circle shown has a radius of 4 inches.
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Rounded to the nearest tenth, what is the area of the shaded portion of the circle? 
A. 4.6 in2
B. 6.3 in2
C. 8.0 in2
D. 12.6 in2
69. An arc with a length of 30πfeet on a circle subtends a central angle measuring 300°. To the nearest whole foot, what is the circumference of the circle?
SOLUTIONS
1. A

2. A

3. P’(0,0), Q’(4,0), R’(4,-2), S’(0,-4)

4. C

5. A

6. C

7. T

8. C

9. B

10. A

11. D

12. D

13. B

14. A

15. A C D

16. B

17. A

18. 1 = 4,11,13, 2 = 5, 3 = 6,8,10, 7=9, 12=14

19. alternate exterior; trapezoid
20. 32
21. B

22. A

23. 4

24. A’(-3,6), B’(6,9), C’(6,3), D’(3,-3)

25. C

26. A

27. C

28. C

29. C

30. 250

31. 15

32. C

33. C

34. D

35. 40

36. B

37. 0.882

38. D

39. 5/13, 12/13, 5/12
40. 110

41. B

42. A

43. C

44. A  B   E

45. 1.3

46. C

47. A
48. A

49. 111
50. C

51. A

52. D

53. D

54. 240

55. B

56. 22.5

57. A

58. B

59. C

60. 12

61. .

62. D

63. C

64. (3,3) (-1,1) (7,-5) (3,-7)
65. y = -⅔x
66. 4

67. C

68. A

69. 113
