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INTRODUCTION
After many years of teaching mathematics, we realized that something was still missing from the mass
of teaching tools available to the classroom teacher. The many textbooks all fill a need as a reference, a
resource to pick and choose valuable homework problems. Workbooks supplement these problems
usually with sample examples and again a large number of quality problems.
What we believe is missing is a book dedicated to provide our students with a worthwhile and
educationally solid homework experience. There are so many demands on both the students’ time and
the teachers’ time, that often a homework assignment is something similar to “do page 95, the odds!”
Education Time Courseware developed popular computer software with many excellent pedagogical
features in the 80’s and 90’s. At a time when computer aided instruction was in style, Education Time
provided a solid teacher based means of providing an excellent educational experience. We now feel the
time is right for a well planned mathematics homework book that frees up the need to lug the textbooks
back and forth while providing a single location for all of a student’s homework for the year.
We have taken the time to generate what we feel are significant, well planned homework problems
which reinforce the classroom lesson and can help significantly to raise test grades and final results.
Each assignment starts with a few review questions from previous units and most of them have
“EXTRA” questions that may be a little more challenging. At the end of each unit, we have a review
assignment for the unit and another review assignment made up of review from ALL units to date for the
night after the test. We feel that is an ideal time to “cycle back”. We also embedded midterm and final
exam review sheets.
We have freed up the teacher from having to search through the text and the workbooks for appropriate
problems and at the same time have recognized the time factor involving our students. Our assignments
target about one half hour of work with some extras if the teacher feels they are necessary or to
challenge a superior class.
Feel free to change the order of the units presented in this book, although careful consideration has been
given to the logic of this particular order. If you are uncertain, try this sequence, you will find that it
flows reasonably well. Note that we also offer customization. We will re-sequence the topics in any
manner that you desire.
Any comments or suggestions are always welcome.

Justin Grover

John Mazzarella

Richard G. Schiller

TABLE of CONTENTS

Unit I – CONSTRUCTIONS ....................................................................................................................... 1
Unit 1 – Post Test – Cumulative Review Questions .............................................................................. 3
Unit 2 – ANGLES ........................................................................................................................................ 5
Unit 2 – Post Test – Cumulative Review Questions .............................................................................. 7
Unit 3 – TRANSFORMATIONS WITH RIGID MOTION ........................................................................... 9
Unit 3 – Post Test – Cumulative Review Questions ............................................................................ 11
Unit 4 – CONGRUENCE .......................................................................................................................... 13
Unit 4 – Post Test – Cumulative Review Questions ............................................................................ 15
Unit 5 – PARALLELOGRAMS.................................................................................................................. 17
Unit 5 – Post Test – Cumulative Review Questions ............................................................................ 19
Unit 6 – DILATIONS ................................................................................................................................ 21
Unit 6 – Post Test – Cumulative Review Questions ............................................................................ 23
Unit 7 – SIMILARITY................................................................................................................................ 25
Unit 7 – Post Test – Cumulative Review Questions ............................................................................ 27
Unit 8 – RIGHT TRIANGLE SIMILARITY WITH RADICALS ................................................................. 29
Unit 8 – Post Test – Cumulative Review Questions ............................................................................ 30
Unit 9 – TRIGONOMETRY FROM SIMILARITY .................................................................................... 32
Unit 9 – Post Test – Cumulative Review Questions ............................................................................ 34
Unit 10 – THREE DIMENSIONAL GEOMETRY ..................................................................................... 36
Unit 10 – Post Test – Cumulative Review Questions .......................................................................... 38
Unit 11 – LINEAR COORDINATE GEOMETRY ..................................................................................... 40
Unit 11 – Post Test – Cumulative Review Questions .......................................................................... 42
Unit 12 – POLYGON COORDINATE GEOMETRY ................................................................................ 44
Unit 12 – Post Test – Cumulative Review Questions .......................................................................... 46
Unit 13 – CIRCLE ARCS AND ANGLES ................................................................................................. 48
Unit 13 – Post Test – Cumulative Review Questions .......................................................................... 49
Unit 14 – CIRCLE SEGMENTS................................................................................................................ 50
Unit 14 – Post Test – Cumulative Review Questions .......................................................................... 51
FINAL EXAMINATION 1 ......................................................................................................................... 53
PART 1 ................................................................................................................................................. 53
PART 2 ................................................................................................................................................. 58
PART 3 ................................................................................................................................................. 60
PART 4 ................................................................................................................................................. 61
FINAL EXAMINATION 2 ......................................................................................................................... 62
PART 1 ................................................................................................................................................. 62
PART 2 ................................................................................................................................................. 67
PART 3 ................................................................................................................................................. 69
PART 4 ................................................................................................................................................. 71
FINAL EXAMINATION 3 ......................................................................................................................... 72
PART 1 ................................................................................................................................................. 72

PART 2 ................................................................................................................................................. 77
PART 3 ................................................................................................................................................. 80
PART 4 ................................................................................................................................................. 82
JUNE 2015 REGENTS EXAM .................................................................................................................. 84
PART 1 ................................................................................................................................................. 84
PART 2 ................................................................................................................................................. 90
PART 3 ................................................................................................................................................. 92
PART 4 ................................................................................................................................................. 93
AUGUST 2015 REGENTS EXAM ............................................................................................................ 95
PART 1 ................................................................................................................................................. 95
PART 2 ............................................................................................................................................... 101
PART 3 ............................................................................................................................................... 103
PART 4 ............................................................................................................................................... 105
JANUARY 2016 REGENTS EXAM ......................................................................................................... 106
PART 1 ............................................................................................................................................... 106
PART 2 ............................................................................................................................................... 112
PART 3 ............................................................................................................................................... 114
PART 4 ............................................................................................................................................... 116
FORMULA REFERENCE SHEET ......................................................................................................... 118

DEFINITIONS

1) A Midpoint of a line segment divides a line segment into 2 congruent line segments.
2) A Line Segment Bisector is a line that intersects the segment at its midpoint, dividing the line
segment into 2 congruent line segments.
3) An Angle Bisector divides an angle into 2 congruent angles.
4) Perpendicular Lines form right angles at the point of intersection..
5) Parallel Lines are lines that never intersect, they always stay the same distance apart.
6) A Right Angle is an angle that measures 90.
7) A Straight Angle is an angle that measures 180.
8) An Acute Angle is angle whose measure is less than 90.
9) An Obtuse Angle is an angle whose measure is greater than 90 and less than 180.
10) Adjacent Angles are 2 coplanar angles that have a common vertex and a common side, but have no
interior points in common.
11) Linear Pairs are 2 adjacent angles whose sum is a straight angle (they are supplementary).
12) Supplementary Angles are 2 angles whose sum is 180or form a straight angle.
13) Complementary Angles are 2 angles whose sum is 90or form a right angle.
14) A Right Triangle is a triangle with one right angle.
15) An Obtuse Triangle is a triangle with one obtuse angle.
16) An Isosceles Triangle is a triangle with at least 2 congruent sides.
17) An Equilateral Triangle is a triangle with all 3 sides congruent and all interior angles measure 60.
18) A Scalene Triangle is a triangle with no 2 sides congruent.
19) A Median of a triangle is drawn from a vertex of a triangle to the midpoint of the opposite side.
20) An Altitude of a triangle is drawn from a vertex of a triangle perpendicular to the opposite side.
21) The Point of Concurrency is the point of intersection of three or more lines.
22) The Orthocenter is the point at which the three altitudes of a triangle are concurrent.
23) The Circumcenter is the point at which the three perpendicular bisectors of a triangle are concurrent.
24) The Incenter is the point at which the three angle bisectors of a triangle are concurrent.
25) The Centroid is the point at which the three medians of a triangle are concurrent.
26) A Polygon is the union of 3 or more line segments.
27) A Convex Polygon is a polygon in which all interior angles measure less than 180.
28) A Concave Polygon is a polygon in which at least one interior angle measures more than 180.
29) A Regular Polygon is a polygon that is both equilateral and equiangular.
POSTULATES

30) Addition Postulate - If equals are added to equals, the results are equal.
31) Subtraction Postulate - If equals are subtracted from equals, the results are equal.
32) Multiplication Postulate - Doubles of equals are equal.
33) Division Postulate - Halves of equals are equal.
34) Reflexive Property - Any angle or line segment is congruent to itself.
35) Transitive Property (Substitution) - Equals may be substituted for equals.
THEOREMS

36) All Right Angles are congruent.
37) Vertical Angles are congruent.
38) Supplements of congruent angles are congruent.
39) Complements of congruent angles are congruent.
40) In an Isosceles Triangle, angles opposite congruent sides are congruent
41) In an Isosceles Triangle, sides opposite congruent angles are congruent.
42) The 2 Acute Angles of a Right Triangle are complementary.
43) The Sum of the Angles of a Triangle is 180.
44) The Exterior Angle of a Triangle is equal to the sum of the 2 non adjacent interior angles.
45) A Midsegment of a Triangle is a segment connecting the midpoints of 2 sides of a triangle. The
midsegment is parallel to the third side and one half its length.
46) If Parallel Lines are cut by a Transversal then:
a) Alternate interior angles are congruent.
b) Alternate exterior angles are congruent.
c) Corresponding angles are congruent.
d) Interior angles on the same side of the transversal are supplementary.
e) Exterior angles on the same side of the transversal are supplementary.
47) Triangle Congruent Criteria:
SSS  SSS, SAS  SAS, ASA  ASA, AAS  AAS, HL  HL ( Right ’s)
48) CPCTC - Corresponding parts of congruent triangles are congruent.

PARALLELOGRAM PROPERTIES

49) Trapezoid:
a) A quadrilateral with at least one pair of opposite parallel sides.
50) Parallelogram:
a) A trapezoid with two pairs of opposite parallel sides.
b) Opposite angles are congruent.
c) Diagonals bisect each other.
51) Rectangle:
a) A parallelogram with perpendicular adjacent sides.
b) Diagonals are congruent
52) Rhombus:
a) A parallelogram with four congruent sides.
b) Diagonals are perpendicular.
c) Diagonals bisect the angles of the rhombus.
53) Square:
a) A rectangle and a rhombus.

Unit I – CONSTRUCTIONS
1)
If the length of the line segment connecting the midpoints of 2 sides of a triangle is 2x + 5 and
the length of the third side of the triangle is 7x -11, find the value of x.

2)
If the centroid of a triangle is located 24 cms from one of the vertices of the triangle, what is the
length of the median drawn from that same vertex to the midpoint of the opposite side?

3)

Fill in the blank with the appropriate term

a) The three altitudes of a triangle are concurrent at a point called the ______________________.
b) The three _______________ of a triangle are concurrent at a point called the centroid.
c) The three perpendicular bisectors of a triangle are concurrent at a point called the
_____________________.
d) The three _____________________ of a triangle are concurrent at a point called the incenter.
4) Construct an equilateral triangle with all sides
congruent to the given line segment.

5) Construct a regular hexagon inscribed in the
given circle.

Unit 1 – continued
6) Use the given angle to:
a) Copy the angle onto the given ray using vertex V as the angle vertex.
b) Bisect angle V.

V

7) Construct the perpendicular bisector of AB and label the midpoint M.

A

8) Construct a square inscribed in the given circle.

B

Unit 1 – Post Test – Cumulative Review Questions
1) In ABC , F is the midpoint of AB , E is the midpoint of BC and D is the midpoint of AC .
If the measure of AC = 22, the measure of AB = 23 and the measure of BC = 27,
Find the perimeter of DEF .

2) In DEF , EG is the median from E to side DF ,
H is the centroid of DEF and mEH = 7.
Find mHG = _________ and mEG = __________.

3) Construct an equilateral triangle inscribed in the given circle.

4) Construct a line parallel to line L, through point P.

P

L

Unit 1 – Post Test - continued
5) Construct the three altitudes of the given triangle. What is the name for the point of intersection?

6) Construct the incenter for the given triangle.

7) Construct the centroid and the three midsegments for the given triangle.

Unit 2 – ANGLES
1) If MN ST , mR = 57 and mS = 85
find mRNM = _________________

2) In the given diagram, find the value of x.
x = ___________

3) In the given diagram, find the value of x.
x = ___________

4) In the given diagram, find the value of x.
x = ___________

5) In the given diagram lines P and L are parallel, find the value of x.
Hint: Auxiliary lines will be helpful.
x = ___________

Unit 2 – continued
6) In the given diagram lines P and L are parallel, find the value of x.
x = ___________

7) In the given diagram lines P and L are parallel, find the value of x.
x = ___________

8) In the given diagram AB  BC , and DC bisects ACB , find the value of x.
x = ___________

9) In the given diagram AB  BC , and DC bisects
x = ___________

10) In the given diagram lines P and L are parallel.
Prove a  b  c

BCE , find the value of x.

Unit 2 – Post Test – Cumulative Review Questions
1) Copy the given angle in the space provided.

2) Construct the perpendicular bisector of DE.

3) Construct an altitude for ABC from side AB to vertex C.

4) Point G is the centroid for ABC. If GF  7, find the length of BG.

5) If D is the midpoint of AB and Eis the midpoin t of BC , find the value of x.

Unit 2 – Post Test – continued
6) In the given diagram, find the value of x.
x = ___________

7) In the given diagram lines P and L are parallel, find the value of x.
x = ___________

8) In the given diagram AD bisects

BAC and BD bisects

x = ___________

9) In the given diagram, find the value of x.
x = ___________

10) Given AB  BC , prove x  y

ABC , find the value of x.

Unit 3 – TRANSFORMATIONS WITH RIGID MOTION
1) Find the center of rotation and
measure the angle of rotation.

2) Find the line of reflection.

3) Reflect the given triangle over the given line.

4) For the given image:
a) State the # of rotational symmetries._____
b) State the # of reflection symmetries._____
c) What is the minimum number of degrees
that would map the figure onto itself?_____

5) Translate the figure three units down and four units right. Draw the vector that defines
the transformation.

6) Using a compass and straightedge apply TRY to the triangle below.

#7-8 Use the figure to the right
7) What rigid motion(s) map BCA onto EFD ?
Find two solutions.

8) What rigid motion(s) map ACD onto GFH ?
Find two solutions.

9-10) Complete the table based on the series of rigid motions performed on
Sequences of rigid
motions (3)
Composition in
function notation
Sequence of
corresponding sides
Sequence of
corresponding angles
Triangle congruence
statement

ABC

Unit 3 – Post Test – Cumulative Review Questions
1) Bisect the given angle.

2) Apply the following constructions to the given circle and chord to find the center of the circle:
a) Draw a diameter by constructing the perpendicular bisector of chord CD.
Label where it intersects the circle as points A and M.
b) Find the circle center, midpoint of diameter AM , by constructing its perpendicular bisector.
Label the circle center O.

3) For the given triangle, C is the centroid of median AB.
If AC  x  1 and CB  x 2  1, find the length of AB.

4) If P L, AB DF , LFE  50 , and ABC  88 .
Find DCE.

Unit 3 – Post Test - continued
5) In KTY , ET  EG , KTE  32 , KT  TY
and mK = 60.

6) Given P L and AB  L,
prove x  y  90.

Find TEG and YEG.

7) Find the line of reflection.

8) Find the center or rotation.

9) Translate the given triangle by the given vector.

10) Complete the table based on the series of
rigid motions performed on ABC.

Sequences of rigid
motions (2)
Composition in
function notation
Sequence of
corresponding sides
Sequence of
corresponding angles

Unit 4 – CONGRUENCE
1) In each diagram, explain why 1  2.
1a)
1b)

1c)

1c) 2 is complementary to 3
1a) 1  3 and 2  3
Reason 1a) ___________________

Reason 1b) ________

1 is complementary to 3

_________________
_________________

Reason 1c) _____________
_______________________

2) In the diagram of ABC given, AF  CB , CD  DB and CAE  BAE.
Name the line segment that is ___ and which of the given properties justifies your answer




The median? _____________ and ______________________________
The angle bisector?___________ and ___________________________
The altitude? ________________ and ___________________________

3) For each example, state the additional information necessary to prove the given triangles congruent.
3a) Given: AB  AC
Prove: ABE  ACD
3a)
Statement
Reason


 _______   ________

Reflexive Property



_________  ___________

to use SAS criteria (OR)



_________  ____________

to use ASA criteria

3b) Given: AD  CB

Prove ADB  CBD



____  ____

Reflexive Property



_________  __________

to use SSS criteria ( OR)



_________  __________

to use SAS criteria

3c) Given: AE  CF

3b)

3c)

AE  DB , BD  CF

Prove AEB  CFB



_________  _________

to use SAS criteria



_________  _________

to use ASA criteria



_________  _________

to use HL criteria

4) Given: RS  RT , mS = mT
Is there sufficient information to prove RSW  RTW? (Y/N) _______
EXPLAIN: ________________________________________________
_________________________________________________

Unit 4 – continued
5) Given: MP = OR, PN = RN, SPM  SRO
Prove: MR = PO
Statement
Reason

6) Given: PS and PR are the perpendicular bisectors of AC and AB respectfully.
Prove: a) PF  PD b) PF  PE
Statement

Reason

c) Point P is called the _________________ of the triangle.
EXTRA: 7) Given: AB  DB , 1  4, 2  3
Prove 7a) ABC  DBC
7b) CEB  CFB

Unit 4 – Post Test – Cumulative Review Questions
1) Using a compass and straight edge, reflect the given triangle over the given line.

2) Using a compass and straight edge, construct an altitude for the given pentagon.

3) Using a compass and straight edge, copy the given angle onto the given line at vertex V.

Unit 4 – Post Test - continued
4) Lines AB, CD, and EF are parallel.

5) Describe a sequence of rigid motions that

BGH  122 , and FJL  44 , find IHJ .

would map EBG onto ABO.
Find two solutions.

6) If AS  FK, KS  KS . To prove the triangles
with AAS, what else is needs to be congruent?

7) If R  C, KR  NC. To prove the triangles
with HL, what else is needs to be congruent?

8) Given: 1  2, ER  RO, MY  YO, O is the midpoint of EM
Prove: ROY is isosceles

Statement

Reason

Unit 5 – PARALLELOGRAMS
1) For each of the following circle True or False

a) A rectangle has supplementary consecutive angles. True or False
b) A square has diagonals that bisect angles. True or False
c) A rhombus has perpendicular sides. True or False
d) A rhombus has congruent sides. True or False
e) All parallelograms have congruent opposite angles. True or False
f) A rectangle has congruent diagonals. True or False
g) A rectangle has supplementary consecutive angles. True or False
h) A square has complementary opposite angles. True or False
i) A square has all the properties of a trapezoid. True or False
j) All parallelograms have diagonals that bisect angles. True or False
2) Rectangle ABCD with diagonals AC and BD intersecting at E is drawn.

If BCE=30o , find: a) DAC

b) CDE

c) AED

d) What type of triangle is BAD?

e) What type of triangle is BEA?

Square ABCD with diagonals AC and BD intersecting at E is drawn.
If AC  4 x  2 and BD  3 x  1

3) Find AE

4) Find AD in simplest radical form

Unit 5 – continued

Given: EN  BG, OG  BG, BN  DG, EN  OG
5a) Prove: BEN  DOG 5b) Prove: Parallelogram EODB
Statement

Reason

6) Given: Isosceles Trapezoid ABCD, Rhombus EFGH, BE  CG
H is the midpoint of AD .
Statement

Prove: AEH  DGH

Reason

Unit 5 – Post Test – Cumulative Review Questions
1) Construct an equilateral triangle inscribed in the given circle.

2) In ABC, AB  AC, and C  70 . Find mDAC

3) Using a compass and straight edge, construct a line parallel to line L, through point P.

4) Using a compass and straight edge, translate the given pre-image by the given vector.

5) Using a compass and straight edge, find the line of reflection for the given transformation.

Unit 5 – Post Test - continued
6) For the given image:
a) How many rotational symmetries does the image have?_____
b) How many reflectional symmetries does the image have?_____

7) For the given Rhombus ABCD:
a) If BE  5, and AC  24, find DC.
b) If BAE  35 , find CDE.

8) Based the image to the right:
a) What rigid motion(s) map ABG onto DEG?
b) What rigid motion(s) map BHC onto DEG?

9) Given Rectangle ACEG and Rhombus HBDF:
Describe a sequence of rigid motions to prove that
HGF  DCB

10) Given Rectangle ACEG, Rhombus HBDF, GF  CB
Use a statement and reason proof to prove that HGF  DCB
Statement
Reason

Unit 6 – DILATIONS
1) Use a compass and straight edge to create a scale drawing of ABC with a scale factor of r  2.
Draw the image so that the two triangles overlap at A, label the new image as  ABC .

2) Fill in the blank with the correct choice word:
A dilation exists mapping two line segments in a _________ as long as they are ___________lengths,
(plain, plane)
(the same, different)
and they are ________________ or ____________.
(parallel, perpendicular) (collinear, skew)

3
4

3) D ' E ' F ' is a scale drawing of DEF about center O with a scale factor r  .
a) If ED  20, what is the length of E ' D ' ?
b) If E ' F '  21, what is the length of EF ?
c) If the perimeter of DEF  68, what is the perimeter of D ' E ' F ' ?
d) If E  45 , what is the measure of E ' ?
4) Given circle C with radius CR and circle C’, find the center of dilation O.

Unit 6 – continued
5) Dilate line segment LS about point O with a scale factor of r  3, label the dilation as L ' S '.

6) Star A has been dilated with a scale factor r 
with a scale factor r 

1
from center O1 to get star B. Star B has been dilated
2

1
from center O2 to get star C.
2

a) Determine the scale factor from star A to star C.

b) Find the center of dilation mapping star A to star C.

7) Use the side splitter method to divide SM into 3 equal sized pieces.

8) If AE CB, LA  2, AC  4, and AE  3.

9) If KG AY , KG  6, AY  4, YT  6,

Find CB.

and the perimeter of KGT  30. Find GY and KT .

Unit 6 – Post Test – Cumulative Review Questions
1) On line segment AB below:
a) Construct an equilateral triangle will all sides equal in measure to AB.

2) Construct a triangle with a 30 angle at vertex A.
What are the other angle measures of this triangle?

3) Given the 30 angle in the figure below, prove a  b  c  d  300.

4) For AIL, AI  AL, and SAI  144 . Find the measure of L.

5) For the given transformation, find the center of rotation.

6) For the given diagram with figures A, B, C, and D:
a) What rigid motion(s) maps figure A to D?

b) What rigid motion(s) maps figure B to D?

Unit 6 – Post Test - continued
7) Is ABC a scale drawing of DEF ?
Explain why.

8) Draw the image of T ' R ' I ' , the dilation of TRI about point O with a scale factor r  2.

9) If DE AC , BD  4, DA  2, and BC  7.5, find EC.

10) Figure B is a dilation of figure A with a scale factor r 
scale factor r  4.
a) Determine the scale factor from
figure A to figure C.

b) Find the center of dilation mapping
figure A to figure C.

1
and figure C is a dilation of figure B with a
8

Unit 7 – SIMILARITY
1) In the diagram below, ABC and DEC are drawn such that ACB  DCE and B  E.
Describe a sequence of similarity transformations that shows ABC DEC.

2) For triangle ABC a similarity transformation consists of a 270 degree rotation around point R
followed by a translation of right 4 units and down 2 units, and then a dilation from point D with a scale
factor r  2. Find and label the image of ABC under the similarity transformation.

3) Are the triangles shown below similar? Explain.

Unit 7 – continued
4) The triangles shown below are similar. Use what you know about similar triangles to find the
missing side lengths x and y.

5) Given: A  C, AB CD. Prove ABD CDE.

BC AC

. Which pair of corresponding angles would be needed to be
YZ
XZ
congruent to prove the triangles similar?

6) In ABC and XYZ ,

7) If BD is an angle bisector of ABC , find the values of x and y.

8) Parallel lines are marked with arrows, find the value of x.

Unit 7 – Post Test – Cumulative Review Questions
1) Construct the angle bisector of angle C, label where it intersects side AB as D.

2) Using the construction from #1,
If AC  10, BC  8, and AB  9, find the measure of AD.

3) In the figure below, AC  BC , and DE  EF  DF .
If C  50 and CEF  35 , find the measure of ADE.

4) Find the line of reflection for the given
transformation.

5) Rotating clockwise around its center, determine
the minimum number of degrees that would map the
figure onto itself.

6) In the diagram below, SIM and LIR are drawn such that SIM  LIR and M  R.
Describe a sequence of similarity transformations that shows SIM LIR.

Unit 7 – Post Test - continued
7) The larger pentagon is a scale drawing of the smaller one, use your ruler to locate the center of
dilation and label it O.

8) Use line X and the dilation method to divide DM into 5 equal sized pieces.

9) Given: AC  BC, ED  BD, BD is an angle bisector of ABE.
Prove:ABC EBD.

10) Parallel lines are marked with arrows, find the value of x.

Unit 8 – RIGHT TRIANGLE SIMILARITY WITH RADICALS
1) Right ABC with right C and altitude CD is drawn.
If AD  6 and DB  4, find CD, AC, and CB all in simplest radical form.

2) Simplify each expression as much as possible and rationalize denominators when applicable.
a)

9
5

3) Express the sum of

b) 32x 4

c)

4
x3

72 and 4 8 in simplest form.

4) Katy wants to know the height of a wall at school, so she has her 6 foot friend stand 10 feet from the
wall and she picks a point on the ground 8 feet from her friend. Help Katy determine the height of the
wall.

5) Find the perimeter of the figure below,
in simplest form.

6) For the given right triangle:
a) Find the measure x in simplest form.
b) Find the measure of y.

7) In SUN , U  90 , SU  3 8, and UN  3 8.
a) Find the area of SUN in simplest form.

b) Find the measure of SN in simplest form.

Unit 8 – Post Test – Cumulative Review Questions
1) Using a compass and straightedge reflect the given triangle over the given line.

2) Using a compass and straight edge construct an equilateral triangle in the given circle.

3) BD is an angle bisector of ABC.

4) BD  AC , CE  CD  CE , and CEF  121

Find the length of AC.

Find the measure of x.

Unit 8 – Post Test - continued
5) In the diagram below, ABC and DEC are drawn such that A  D and B  E.
Describe a sequence of similarity transformations that shows ABC DEF .

6) Right ABC with right C and altitude CD is drawn.
a) Find the measure of AB.

b) Find the measure of DB.

7) The triangle below has a base measure of 8 and a height measure of
is simplest rational form.

8) Given: SI

RA, SM

RL.

Prove:SIM

RAL

7
, find the area of the triangle
5

Unit 9 – TRIGONOMETRY FROM SIMILARITY
1) Given right triangle ABC, answer the following:
a) What is the value of sin A?

b) What is the value of tan B?

c) What is the value of cos A?
2) Given right triangle BOY with B  45 ,
a) What is the value of cos B?

b) What is the value of tan Y?
c) What is the perimeter of BOY , in simplest form?

3) If sin 65  cos  5  5  , find the value of  .

4) Find the exact value of sin 60  cos 30.

5) For the given right triangle with an acute angle measure of 30 degrees and hypotenuse length of 10.
Find the length of both legs labeled x and y.

Unit 9 – continued
6) For the given obtuse triangle, find the unknown side length to the nearest tenth.

7) What is the slope of a line rounded to the nearest hundredth if its angle of depression from the x-axis
is 70 ?

8) A weather balloon floating in the sky is directly above point A on the ground, and it has an angle of
depression of 42 with point B on the ground. If points A and B are 6 miles apart, what is the
approximate altitude of the balloon to the nearest tenth of a mile?

9) If sin  

15
, find cos and tan  .
4

2
10) If tan   , find sin  and cos .
5

Unit 9 – Post Test – Cumulative Review Questions
1) Construct the perpendicular bisector for line segment AB.

2) Solve for x.

3) What rigid motion(s) map figure A onto figure D?
Find two solutions.

3
4) If sin   , find cos and tan  .
4

5) Given: AGD is isosceles with AG  DG, AB  CD, AE  DF
Prove: AEC  DFB

Unit 9 – Post Test - continued
6) Answer the following true or false:
a) All parallelograms have diagonals that bisect each other.
b) A parallelogram is a trapezoid.
c) A rhombus has congruent diagonals.
d) A rectangle has perpendicular diagonals.
7) If AE CB, AL  2, CA  3, and AE  2.6. Find x.

8) If BD bisects ABC , AD  4, DC  6, and BC  10.5. Find x.

9) For the given right triangle with an acute angle measure of 60 and a base length of 5.
Find the exact length of side r in simplest form.

10) Find the exact area of the given right triangle in simplest form.

Unit 10 – THREE DIMENSIONAL GEOMETRY
1) In the following figure, DC  AC , AF  6, FC  4, and DC  6.
a) Find the area of ABC.

2) In the following figure, BC DE.
a) Is ABC similar to ADE?
b) If the area of ADE  40 units2 , what is the area of ABC ?

3) Plane A and plane B are both perpendicular to plane C, which statement must be true?
a) Planes A and B are parallel.
b) Planes A and B are perpendicular.
c) Planes A and B are skew.
d) Planes A and B are coplanar.

4) Each edge of the following cube has a length of 6. What is the exact distance between
points A and G?

5) Two similar circular cones are shown, a smaller cone with a radius of 2 and a larger cone with a
radius of 3.
a) What is the ratio for the areas of the bases of the two cones?

b) What is the ratio for the volumes of the two cones?
c) If the smaller cone has a volume of 24 units2 , what is the volume of the larger cone?

d) What is the height of the smaller cone?

Unit 10 – continued
6) A rectangle with a length of 2 and a width of 5 is revolved about the length to create a solid figure.
What is the exact volume of the solid figure?

7) A rectangular prism and an isosceles right triangular base prism have the same height and volume.
The hypotenuse of the isosceles right triangular base is 4 2, the width of the rectangular base is 2.
What is the length of the rectangular base?

8) What is the volume of a circular cone with a radius of 3 and a slant height of 5 as shown below?

9) Find the diameter of a sphere with a volume of 972 cm3.

10) In the inside of a sphere is a second sphere whose radius is half the size of the larger outside spheres
radius. The radius of the larger outside sphere is 6. Determine the volume inside the larger sphere
around the smaller sphere.

Unit 10 – Post Test – Cumulative Review Questions
1) DE AC , BD  6, DA  2, and AC  4.

2) In BEG, point T is the centroid, and CG  15.

Determine the area ratio of ABC and DBE.

Find the length of TG.

3) GOE is a dilation of ROV about point O with a scale factor of r  2,
RV  2 x  1 and GE  x 2  3. Find the length of GE.

4) RI  IH , RH  IT , IGT is equilateral. Find the measure of the following angles:
a) R
b) GTH

5) Construct the line of reflection for the given transformation.

Unit 10 – Post Test – continued
6) Describe a sequence of rigid motions to transform ABC onto A ''' B ''' C '''.

7) In the diagram below, ABC and A ' B ' C ' are drawn such that CAB  C ' A ' B ' and C  C '.
Describe a sequence of similarity transformations that shows ABC A ' B ' C '.

8) In TRI , R  90 , TR  3, and RI  3 3.
a) Find the length of TI .
b) Find the measure of T .

9) In ISO, S  90 , I  45 , and IO  16. Find the exact length of SO,
in simplest radical form.

10) Given: PR VO, and P  V . Prove: PRO

VOE.

Unit 11 – LINEAR COORDINATE GEOMETRY
The given graph shows a triangle with vertices at  2,6  ,  0, 2  , and  6, 2 .
1) Calculate the exact perimeter of the triangle.

2) Write a system of inequalities to define the triangular region.

3) Does a line with a slope of 2 passing through the origin intersect the triangular region? If so
what are the boundary points it intersects?

4) Write in inequality representing the slope values from the origin that will intersect the rectangular
region.

5) Line segment AB has endpoints A 1, 3 and B  4, 1 .
a) What is the slope of AB ?

b) Where does point B land if the segment is rotated 90 about point A ?

c) What is the slope of AB after the rotation?

Unit 11 – continued
6) Given points D  4,1 , E  3,5 , and F 1,4 . Prove or disprove DE  EF .

7) Given points H 1,3 , I  4, 2  , J  3, 5  , and K  2, 2  .
a) Translate segments HI and JK so that the image
of each segment has an endpoint at the origin.

b) Prove or disprove the two translated segments are
perpendicular.

c) Are the pre image segments HI and JK perpendicular?
Explain.

8) Given the points L  2,3 and S  4,5  , write the equation of the line through L and perpendicular to
LS .

9) Are the lines 2 y   x  3 and y  2 x  7 parallel, perpendicular, or neither?

10) What is an equation of the line that is perpendicular to the line 2 x  y  5  0 and that passes through
the point  4, 3 ?

Unit 11 – Post Test – Cumulative Review Questions
1) P L, solve for x.

2) Construct a square inscribed in the given circle.

3) For the following figure:
Describe a sequence of rigid motions that would map TRE onto IGL.

The fact that a sequence exists to map TRE onto IGL,
proves what?
4) Given: VXN is isosceles with VX  VN , TX  SN , E  I

Prove: TEN  SIX

Unit 11 – Post Test - continued
5) Square SQRE is shown with diagonals intersecting at A, the side length of the square is 8, what is the
exact length of SA ?

6) In the following figure AC  CB and DE  CB. If DB  10, DE  6, and CB  15,
find the length of AC.

7) Right RGH with IT GH is shown. IT  8, GH  18, and RT  10.
Find the length of TH .

8) What is the volume, in terms of  , of a circular cone with a diameter of 12 and a height of 5?

9) Line segment AB has endpoints A  1, 2  and B  3, 1 . Where does point B land if the segment is
rotated 90 about point A ?

10) What is an equation of the line that is perpendicular to the line  3x  y  7 and that passes through
the point  3, 2  ?

Unit 12 – POLYGON COORDINATE GEOMETRY
1) A triangular region in the coordinate plane is defined by the system of inequalities
1
y  x  8, y  -2x+7, y  8x+7
2
a) Sketch the triangular region defined by these
inequalities.
b) Determine the coordinates of the vertices of
the triangle.

c) Is the triangle a right triangle? Explain your answer.

d) Find the perimeter of the triangle, rounded to the nearest hundredth.

e) Find the area of this triangular region.

2)Find the point on the directed line segment from (0,4) to (12, 20) that divides the segment in the ratio
of 3:1

3) Given the points A(3,4) and B(12, -5). Suppose D is a point on the line through A and B satisfying
BD 4
 . Find the coordinates of point D.
DA 5

Unit 12 – continued
4) The vertices of a traingle ABC are A(1,2), B(5,4) and
C(7,0). Prove that ABC is an isosceles right triangle.

5) The coordinates of quadrilateral ABCD are A(  5,  6),
B(2,  2), C(6,5) and D(-1,1). Using coordinate geometry,
prove that quadrilateral ABCD is a rhombus.

6) A quadrilateral has vertices A( x1 , y1 ), B( x2 , y2 ), C( x3 , y3 ) and D( x4 , y4 ) . Let M,N,P, and S be the
midpoints of sides AB, BC , CD, and DA , respectively.
a) Show that MN is parallel to PS .

b) Is NP parallel to SN ? Explain.

Unit 12 – Post Test – Cumulative Review Questions
1) The coordinates of quadrilateral BETH are
B(4,1), E(1,5), T(-3,2) and H(0,-2).
Prove the quadrilateral is a square.

2) The coordinates of ABC are A(-2,-5), B(6, -1) and C(5,9).
Find the coordinates of M, the midpoint of AB .
If point P is on CM , the median drawn from point C and
point P divides CM in the ratio of 1:2 with P being closer to
point M, what are the coordinates of P?
Point P would then be called the ___________ of ABC.

3) In ABC, AB  BC , BD  DC , mBDC  112 . 4) Construct the point of rotation:
Find mA

5) For the triangles below, A  CDE and BC  AE.
Describe a sequence of similar transformations to prove ABC ~ DEC.

Unit 12 – Post Test - continued
6) In the figure to the right, AB  BC, BD  AC, AD  12, and DC  4.
Find the length of sides x, y and z in simplest radical form.

7) For each given obtuse triangle, find the length of the unknown side to the nearest tenth:

8) If sin  

5
, find cos and tan  .
3

9) What is an equation of the line that is parallel to the line 3 y  x  6 and that passes through
the point  3, 2  ?

10) A large shaded cone has a similar smaller white cone with half its radius inside. What fraction of
the larger shaded cones volume is outside the smaller white cone?

Unit 13 – CIRCLE ARCS AND ANGLES
1) In circle O, the measures of AB, BC , CD, and

2) In circle O AB  CD. Find:

DA are in a 1:2:5:4 ratio.

a) m AB

Find the measure of:
a) each arc

b) mCOD
c) mDCO

b) each angle

3) Find:
a) mABC

4) Find:
a) mACB

b) mBCA

b) mDBC

c) mABO

c) mBEC

5) In circle O AB CD. Find:

6) Find:

a) mAC

a) mCBE

b) mBD

b) mCDE

c) mBAD

c) mC

7) Find:
a) m AB

8) Find:

b) mDEC

b) mDC

c) mBEC

c) mA

a) mBFC

Unit 13 – Post Test – Cumulative Review Questions
1) Construct the angle bisector for the given angle 2) Which triangle would ABC map to with the
transformation: rFD TBE  ABC  

3) ABC with right C and altitude CD is drawn. 4) In the accompanying diagram the lengths of the
If AD  6 and DB  2, find CD, AC , and CB all in
sides of the triangle all measure 6. Find the height
in simplest form.
simplest radical form.

5) The two right triangles are similar. If the larger 6) In circle O ABC DE. Find:
triangle has an area of 80 square units. What is the a) mA
area of the smaller triangle?
b) mBOA

7) Line segment AB has endpoints A 1, 2  and B  4, 1 . Where does point A land if the segment is
rotated 90 about point B?

8) What is an equation of the line that is perpendicular to the line 3y  4  x and that passes through
the point  3, 3 ?

Unit 14 – CIRCLE SEGMENTS
1) In circle O, AB is a tangent. Find OB.

2) AB  10 and DC  15. Find DB.

3) AB  CD, AE  4, EB  6, and ED  2.

4) Find:

Find CB in simplest radical form.

a) The length of AB

b) The area of sector AOB

5) What is the radian measure of a central angle of 225 ?

6) Write the equation of a circle with the center at  0, 5  and radius of 4 3.

7) State the center coordinate and radius length of the circle: x2  y 2  8x  12 y  40  0

8) Consider the circle  x  4    y  3  10. There are two lines tangent to this circle having a slope
2

of

2

1
. Find the coordinates of the points of tangency.
3

Unit 14 – Post Test – Cumulative Review Questions
1) Translate ABC by vector VR.

2) ABC is equilateral with a perimeter of 36,
AB CD and CD  4. Find CE

3) Given: DE AC

Prove: ABC

DBE

4) BOA is an isosceles triangle with base angles that each measure 30 and the height OT  5.
Find the area of BOA in simplest radical form.

5) Calculate the exact distance between points (5,2) and (1,4).

6) Find the volume of a circular cone with a radius of 8 and a slant height of 17, as shown.

7) For the given triangle graph find:
a) the perimeter of the given triangle in simplest radical form.

b) the area of the given triangle

8) In circle O, AB CD, EBF is tangent, and BDA  66 . Find:
a) mEBA

b) mAC

9) In circle O, AD  CE, AF is tangent, BD  20, GD  4, and AB  5. Find:
a) CG

b) AF in simplest radical form

10) State the center coordinate and radius length in simplest form of the circle:

x2  y 2  10x  6 y  7  5
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PART 1
Each correct answer will receive 2 credits. No partial credit.
1. The diagram to the right is which type of construction?
a) Copying an angle

b) Perpendicular bisector

c) Angle bisector

d) Centroid

2. Point P is the centroid of ABC and AP  12. What is the length of AE ?
a) 6

b) 15

c) 18

d) 20

EO GE

. Which pair of corresponding angles would be needed
TH MT
to be congruent to prove GEO MTH ?

3. In GEO and MTH ,

a) G  M

c) O  H

b) E  H

d) E  T

4. Circle A has a radius of 6 and circle B has a radius of 9. What is the ratio for the area of
circle A to the area of circle B ?

a) 2 : 3

b) 6 : 9

c) 4 : 9

d) 8 : 27

5. What is the exact distance between the points  7, 2  and  3, 4  ?

b) 2 13

a) 2 5

c) 2 26

d) 4 6

6. What is the equation of a circle centered at  4, 3 with a radius of 4?

a)  x  4    y  3  8

b)  x  4    y  3  16

c)  x  4    y  3  16

d)  x  4    y  3  16

2

2

2

2

2

2

2

2

7. Rays A, B, C, and D all extend from point E. AEB  150 , EA  ED and EC bisects BED.
What is the measure of BEC ?
a) 50

b) 60

c) 70

d) 120

8. ABC has a right angle at C , and points E , D, and F are midpoints. DF  3 and AB  10.
What is the length of ED ?
a) 4

b) 5

c) 6

d) 7

9. Star S ' is the dilation of star S about point O1 by a ratio of 2, and Star S '' is the dilation of star S '
about point O2 by a ratio of

3
. What is the ratio of star S to star S ''?
2

3
4

b)

4
3

c) 3

d)

7
2

a)

10. What is an equation of the line that is perpendicular to the line 6  y  2 x and that passes through
the point  4, 2  ?
a) y  2 x  6

b) y 

1
x
2

1
c) y   x  4
2

1
d) y   x  4
2

11. What is the cubic volume of a cone with a radius of 5 and a slant height of 13?

a) 20

b) 100

c) 240

d) 325

12. In circle O, AB CD and CD  84 . What is the measure of ACD ?

a) 42

b) 102

c) 113

d) 114

13. ABC is equilateral, AD  DC , and BAD  35 . What is the measure of ADC ?

a) 25

b) 120

c) 130

d) 153

14. Which of the following is a possible transformation to produce the given image?
I: A reflection

II: A rotation

III: A translation and reflection

a) I only

b) I and II only

c) II only

d) I, II, and III

15. DC is the angle bisector of ACB, AB  5, BC  8, and AC  12.
What is the length of DB ?
a) 2

b) 3

c) 4

d) 5

16. In the given figure, AB  BD  DE  5, BC  4, DF  6, GH
What is the perimeter of AEI ?

a) 15

b) 30

c) 45

d) 50

AE , BC EI , and DF

AI .

17. Line segment AB has endpoints A  5, 1 and B  7, 2  . Where does point B land if the segment is
rotated 90 about point A?
a)  2,1

b)  4, 4 

c)  8, 3

d) 10,0 

18. Each edge of the given cube has a length of 6. What is the exact distance between points E and C?

a) 8

b) 6 2

c) 10

d) 6 3

19. In rhombus RHOM , RH =4 5 and diagonal HM =8. What is the exact length of BO ?

a) 4

b) 4 3

c) 5 2

d) 8

20. What would be the image of the transformation: r

TO

a) REO

b) ORE

c) MTO

d) TOM

TGO  GRE  ?

21. Right ABC with right B and altitude BD is drawn. AD  6 and DC  2.
What is the exact length of AB ?
a) 2 3

b) 4

c) 4 3

d) 7

22. The following figure is of an isosceles triangle with two congruent sides each measuring 17.
The drawn altitude of the triangle is x  7 and the base is 2 x. What is the area of the isoscles triangle?
a) 100

b) 120

c) 240

d) 289

23. In ABC, AC  10, B  90 , BAD  45 , and ACB  30 . What is the exact length of AD ?
a) 5 2

b) 5 3

c) 5 5

d) 6 2

24. The given figure shows a small white circle inside a shaded larger circle.
What ratio of the larger circles area is shaded?
a)

3
5

b)

2
3

c)

3
4

d)

7
8

PART 2
Each correct answer will receive 3 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
25. Using a compass and straightedge, construct a square inscribed in the given circle

26. For the given figure of ABC, mACD  4 x  15, mA  2 x and mABC  x  2.
What is the degree measure of ACB ?

27. Find the coordinates of a point

2
of the way along AB, closer to A  6, 1 than to B  4, 6 .
5

28. For given ABC with mB  105 , mC  45 , AB  8, and BC  4 2.
What is the length of AC to the nearest tenth.

29. For given TRI , R  90 and RI  3. Find the exact length of TI .

30. If sin  x 2  4   cos  15 x  10  , find all values of x.

2
the larger cones radius. The larger
3
cone has a cubic volume of 324 , what is the smaller cones cubic volume in terms of  ?

31. Two similar cones are shown, the smaller cones radius is

PART 3
Each correct answer will receive 5 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
32. Using a compass and straightedge, divide the given line segment equally into three segments

33. Describe a sequence of similar transformations that would prove ABC

DEA.

34. What is the exact area of the shaded region for the given circle with a central angle
of 120 drawn and a radius length of 6

PART 4
Each correct answer will receive 8 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.

35. Given: AE  CD and BD  BE
Prove: A  C

36. A sailor on a boat heading towards a 120ft lighthouse measures the angle of elevation
from the bow of the boat to the top of the lighthouse to be 35 , after 5 minutes of continuing
on their course towards the lighthouse the sailor measures the angle of elevation to be 57 .
What is the average speed in minutes per feet the boat travels during the 5 minute time span?
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PART 1
Each correct answer will receive 2 credits. No partial credit.
1. The diagram to the right is which type of construction?
a) Median

b) Perpendicular bisector

c) Angle bisector

d) Altitude

2. DE BC , which of the following proportions is false ?
a)

AD AE

DB EC

b)

AD AE

AB AC

c)

AD DE

DB BC

d)

AD DB

AE EC

3. Circle O has a radius of 6 and central angle AOB  45 .
What is the area of sector AOB ?
a)

9

2

b)

3

2

c) 18

d) 27

4. The area ratio of two similar triangles is 4:25. The smaller triangle has a height of 6,
what is the height of the larger triangle?
a) 8

b) 15

c) 20

d) 37.5

5. The center of the given circle is  2, 1 and the circle goes through the point  4,3 .
What is the equation of this circle?
a)  x  4    y  3  2 5
2

2

b)  x  4    y  3  20
2

2

c)  x  2    y  1  20
2

2

d)  x  2    y  1  2 5
2

2

6. Given A  D, AB  BF , DE  BF , and BE  CF . Which congruency criteria could be
used to prove ABC  DEF ?

a) AAS

b) ASA

c) HL

d) SAS

7. Lines A and B are parallel, line N is perpendicular to both lines A and B.
What is the measure of x ?

a) 50

b) 60

c) 70

d) 120

8. ABC has a right angle at B, BC  a 3, and AC  2a. What is the length of AB ?
a) a 2 b) 1

c)

a

d) a

9. Rectangle ABCE has a length of 6 and a width of 4, segment ED  2.
What is the area of the shaded region to the nearest square unit?

a) 4

b) 8

c) 12

d) 24

10. Which of the following could be used to prove a parallelogram is a rectangle?

a) Opposite angles are congruent

b) Opposite sides are congruent

c) Diagonals are perpendicular

d) All angles are congruent

11. What is an equation of the line that is perpendicular to the line 2 y  3 x  18 and that passes through
the point  6,0  ?
a) y 

2
x4
3

b) y 

2
x4
3

c) y 

3
x6
2

d) y 

12. What would be the image of the transformation:

 T

 1  ?

RR,180 r

TA

a) 1

b)  2

RN

13. In circle O, NS

a) 92

b) 67

c)  4

d) 5

IC and NS  134 . What is the measure of NCI ?

c) 46

d) 23

3
x6
2

14. Which of the following is a possible transformation to produce the given image?
I: A reflection
II: A translation
III: A rotation
a) I only

b) I and II only

15. If sin  90    

5
, determine the value of tan  .
3

a)

2
3

b)

5
5

c) II only

c)

5
2

d) I, II, and III

d)

2 5
5

16. What is the cubic volume of a hemisphere with a radius of 3?

a) 18

c) 36

b) 24

d) 72

17. In ABC, B  40 and AB  CB. What is the measure of BCD ?

a) 110

b) 120

c) 140

d) 150

18. What is the perimeter of CTG?

a) 20

b) 10  10

c) 14

d) 5  5  10

19. In rhombus RHOM , RHO  140 . What is the measure of BRM ?
a) 20

b) 30

c) 40

d) 80

20. What is the radian measure of a 135 angle?
3
a) 
8

b) 135

c) 45

d)

3

4

21. Line segment AB has endpoints A  1,0  and B  3,3 . Where does point B land if the segment is
rotated 90 about point A?
a)  6,1

b)  4, 2 

c)  5,0 

d)  2, 2 

22. If sin 6 A  cos3 A, then what is the measure of angle A?

a) 1

b) 2

c) 10

d) 20

23. In TRI , R  90 , OS  IS , and RSO  55 . What is the measure of x ?
a) 27.5

b) 62

c) 62.5

d) 65

24. In the given figure, CB is tangent to circle A at point D. Circle A has a radius of 5 and
circle B has a radius of 8. What is the length of DE ?
a) 2

b) 3

c) 4

d) 4.5

PART 2
Each correct answer will receive 3 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.

25. If cos  

3
, find the value of sin  in simplest rational form.
3

26. The figure below is of a rectangular prism with a base length of 4, a width of 2,
and height of 2. What is the exact distance between points E and C ?

27. What are the coordinates of the point on the directed line segment from K  5, 4 
to L  5,1 that partitions the segment into a ratio of 3 to 2?

28. Right ABC with right B and altitude BD is drawn. AD  6 2 and DC  4 2.
What is the exact length of BD in simplest radical form?

29. For given QRS , R  90 and OR  RS . Find the length
of the perimeter of QRS in simplest radical form.

30. A man who is 5 feet 9 inches tall casts a shadow of 8 feet 6 inches. Assuming the man is standing
perpendicular to the ground, what is the angle of elevation from the end of the shadow to the top of the
man’s head, to the nearest tenth of a degree?

31. In the diagram below, the circle shown has a radius of 10. Angle B intercepts an arc
with a length of 2 . What is the measure of angle B, in radians?

PART 3
Each correct answer will receive 5 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
32. Using a compass and straightedge, construct a 45 angle at vertex V.

33. Using a compass and straightedge, construct the centroid of ABC and label it P.

34. State and graph the points of A ''' B ''' C ''', the image of ABC after the transformation:





T1, 3 ry  axis Do,2  ABC 



PART 4
Each correct answer will receive 8 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.

35. Quadrilateral MATH has vertices M  2,4  , A  2,1 , T  2, 4  , and H  2, 1.
a) Prove quadrilateral MATH is a rhombus.
b) Prove quadrilateral MATH is not a rectangle.
(Use of the grid is optional)

36. State the center coordinate and radius length in simplest form of the circle:
x2  y 2  8x  6 y  5  0

NAME____________________________________

TEACHER____________________

COMMON CORE GEOMETRY

FINAL EXAMINATION 3
PART 1 _____

PART 2 _____

PART 3 _____

PART 4 _____

SCORE _____
PART 1
Each correct answer will receive 2 credits. No partial credit.
1. The diagram to the right is which type of construction?
a) Median

b) Perpendicular bisector

c) Angle bisector

d) Altitude

2. AB LE, CB  5, BE  7.5, and CL  10. Find the lenght of AL.
a) 4

b) 6

c) 7

d) 12.5

3. The image of BEN rotated 90 about point R is DOG.
Which statement is true?
a) BE  OG

b) EN  DG

c) N  O

d) B  D

4. The side length ratio of two similar polygons is 3:4, what is their volume ratio?

a) 3:4

b) 9:16

c) 27:64

d) 81:256

5. What is the equation of a circle centered at  0, 5 with a radius lenght of 3 5 ?
a) x 2   y  5  45

b) x 2   y  5  45

c) x 2   y  5  3 5

d) x 2   y  5  15

2

2

2

2

6. ABCD is a rhombus, which congruency criteria could be used to prove BEC  DEC ?

a) AAS

b) ASA

c) HL

d) SAS

7. MO is the angle bisector of LMN , ON  2, MN  4, and LM is 3 more than LO.
What is the length of LM ?
a) 3

b) 4

c) 5

d) 6

8. In ABC, B  90 , C  30 , and BC  6 3. What is the length of AC ?
a) 6

b) 6 6

c) 12

d) 12 3

9. The intersection of 2 planes forms a:

a) point

b) pair of parallel lines

c) line

d) pair of intersecting lines

10. Which of the following is a true statement ?

a) An equilateral triangle is obtuse

b) A right triangle is scalene

c) A right triangle is obtuse

d) An isosceles triangle must be acute

11. What is an equation of the line that is parallel to the line 2 y  6  x and that passes through
the point  4, 2  ?
a) y 

1
x
2

c) y 

b) y  2 x  6

1
x4
2

d) y  2 x  6

12. Point C is the centroid of AGB, if CG  16 what it the length of RG ?
a) 24

b) 25

c) 30

d) 32

13. In circle O, chord AC is perpendicular to chord BD, AE  4, EC  6, and ED  3.
What is the lenght of chord BC ?
a) 8

b) 9

c) 10

d) 12

3
and centered at the origin.
2
Which equation represents the image of the line after the dilation?

14. The line y  2 x  4 is dilated by a scale factor of

a) y  2 x  4

b) y  2 x  6

c) y  3x  4

d) y  3x  6

15. If cos  90    

a)

3
4

7
, determine the value of sin  .
4
b)

7
4

c)

7
3

d)

4 7
7

16. The volume of a square based pyramid is 12 units3 , and the base edge is 3 units.
What is the length of the height of the pyramid?
a) 2.25

c) 4

b) 4

d) 9

17. For the given figure, which statement is true?

a) b  c  a

b) b  c  180  a

c) 180  b   180  c   a

d) a  b  c  180

18. Lines A, B, and C are parallel, determine the value of x.

a) 6

b) 6.5

c) 7

d) 3.6

19. In the given figure, which transformation would not map RHB onto OMB?

a) RB,180
c) RO,180

b) rBM rRB

TRO

d) rBO

RB,90

20. Given central AOB  45 and the radius length is 6. What is the
exact arc length of minor arc AB ?
3
a) 
2

2
b) 
3

c) 45

d) 270

21. Line segment AB has endpoints A  0,0  and B  4,1 . Where does point A land if the segment is
rotated 270 about point B?
a)  1, 4 

b)  3,5 

c)  5, 3

22. For right ABC with right C, if sin A 

a)

2
2

b)

3
2

c)

1
2

d)

d) 1, 4 

2
, what is the value of sin B ?
2
2

23. CRE is equilateral, CR  OG, and RGE  97 .
What is the measure of x ?
a) 23

b) 37

c) 53

d) 60

24. Right ABC with right B and altitude BD is drawn. BC  6 and DC  2 3.
What is the exact length of AD in simplest radical form?
a) 3 3

b) 4 3

c) 5 3

d) 6 3

PART 2
Each correct answer will receive 3 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.

25. In right triangle ABC with right angle at C, sin A  2 x  0.1 and cos B  4 x  0.7.
Determine and state the value of x. Explain your answer.

26. Given right triangles ABC and DEF where C and F are right angles, AC  DF and
CB  FE. Describe a precise sequence of rigid motions which would show ABC  DEF .

27. BE is tangent to circle O, AB  140 , GRB  54 , and LBE  96 .
Find the measure of arcs LG and GB.

28. Prove the sum of the exterior angles of a triangle is 360 .

29. Using a compass and straightedge, divide line segment AB into three equal pieces.
The use of ray L which is parallel to AB is optional.

30. Using a compass and striaghtedge, reflect line segment CD across line R.
Label the image of the reflection C ' D '.

31. Using a compass and striaghtedge, construct a line parallel to line G through point P.

PART 3
Each correct answer will receive 5 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
32. A contractor needs to purchase 500 bricks. The dimensions of each brick are 5.1 cm by
10.2 cm by 20.3 cm, and the density of each brick is 1920 kg/m3 .
The maximum capacity of the contractor's trailer is 900 kg. Can the trailer hold the weight of
500 bricks? Justify your answer.

33. Consider the circle  x  1   y  2   10. There are two lines of tangent to this circle having slope
2

2

of  3. Find the coordinates of the points of tangency.

34. In rhombus MATH , the coordinates of the endpoints of the diagonal MT are M  0, 1 and
T  4,6  . Write an equation of the line that contains diagonal AH . Use of the set of axes below is
optional
Using the given information, explain how you know that your line contains diagonal AH .

PART 4
Each correct answer will receive 8 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
1
35. For the inequality system: y  x  3, 3y   x  9, and y  1  x
3
a) Graph the region formed by the system.
b) Determine the exact area and perimeter of the region.

36. Given: Rectangle EMRT and isosceles triangle GOY with GO  YO.
Prove: GET  YMR

COMMON CORE GEOMETRY

JUNE 2015 REGENTS EXAM
PART 1 _____

PART 2 _____

PART 3 _____

PART 4 _____

RAW SCORE _____
PART 1
Each correct answer will receive 2 credits. No partial credit.
1. Which object is formed when right triangle RST shown below is rotated around leg RS ?

1) a pyramid with a square base

3) a right triangle

2) an isosceles triangle

4) a cone

2. The vertices of JKL have coordinates J  5,1 , K  2, 3 , and L  4,1 . Under which
transformation is the image J ' K ' L ' not congruent to JKL ?
1) a translation of two units to the right and two units down
2) a counterclockwise rotation of 180 degrees around the origin
3) a reflection over the x-axis
4) a dilation with a scale factor of 2 and centered at the origin
3. The center of circle Q has coordinates  3, 2  . If circle Q passes through R  7,1 , what is the length
of its diameter?
1) 50
3) 10
2) 25

4) 5

4. In the diagram, congruent figures 1, 2, and 3 are drawn.
Which sequence of transformations maps figure 1 onto figure 2
and then figure 2 onto figure 3?
1) a reflection followed by a translation
2) a rotation followed by a translation
3) a translation followed by a reflection
4) a translation followed by a rotation

5. As shown in the diagram below, the angle of elevation from a point on the ground to the top of the
tree is 34°.

If the point is 20 feet from the base of the tree, what is the height of the tree, to the nearest tenth of a
foot?
1) 29.7
3) 13.5
2) 16.6

4) 11.2

6. Which figure can have the same cross section as a sphere?
1)

3)

2)

4)

7. A shipping container is in the shape of a right rectangular prism with a length of 12 feet, a width of
8.5 feet, and a height of 4 feet. The container is completely filled with contents that weigh, on average,
0.25 pound per cubic foot. What is the weight, in pounds, of the contents in the container?
1) 1,632
3) 102
2) 408

4) 92

8. In the diagram of circle A shown below, chords CD and EF intersect at G, and chords CE and FD
are drawn.
Which statement is not always true?
CE FD
1) CG  FG
3)

EG DG
2) CEG  FDG

4) CEG

FDG

9. Which equation represents a line that is perpendicular to the line represented by 2 x  y  7 ?
1
1) y   x  6
3) y  2 x  6
2
1
2) y  x  6
4) y  2 x  6
2
10. Which regular polygon has a minimum rotation of 45° to carry the polygon onto itself?
1) octagon
3) hexagon
2) decagon

4) pentagon

11. In the diagram of ADC below, EB DC , AE  9, ED  5, and AB  9.2.
What is the length of AC , to the nearest tenth?
1) 5.1
2) 5.2
3) 14.3
4) 14.4

12. In scalene triangle ABC shown in the diagram below, mC  90 .
Which equation is always true?

1) sin A  sin B

3) cos A  sin C

2) cos A  cos B

4) sin A  cos B

13. Quadrilateral ABCD has diagonals AC and BD. Which information is not sufficient to prove
ABCD is a parallelogram?
1) AC and BD bisect each other.

3) AB  CD and AB CD

2) AB  CD and BC  AD

4) AB  CD and BC AD

14. The equation of a circle is x2  y 2  6 y  7. What are the coordinates of the center and the length of
the radius of the circle?
1) center  0,3 and radius 4
3) center  0,3 and radius 16
2) center  0, 3 and radius 4

4) center  0, 3 and radius 16

15. Triangles ABC and DEF are drawn below.
If AB  9, BC  15, DE  6, EF  10, and B  E,
which statement is true?
1) CAB  DEF
3) ABC DEF
2)

AB FE

CB DE

4)

AB FE

DE CB

16. If ABC is dilated by a scale factor of 3, which statement is true of the image A ' B ' C '?
1) 3 A ' B '  AB
3) mA '  3  mA 
4) 3  mC '  mC

2) B ' C '  3BC

17. Steve drew line segments ABCD, EFG, BF, and CF as shown in the diagram below. Scalene
BFC is formed.
Which statement will allow Steve to prove ABCD EFG ?
1) CFG  FCB
3) EFB  CFB
2) ABF  BFC

4) CBF  GFC

18. In the diagram below, CD is the image of AB after a dilation of scale factor k
with center E.
Which ratio is equal to the scale factor k of the dilation?
EC
EA
1)
3)
EA
BA
2)

BA
EA

4)

EA
EC

19. A gallon of paint will cover approximately 450 square feet. An artist wants to paint all the outside
surfaces of a cube measuring 12 feet on each edge. What is the least number of gallons of paint he must
buy to paint the cube?
1) 1

3) 3

2) 2

4) 4

20. In circle O shown below, diameter AC is perpendicular to CD at point C, and chords AB,
BC , AE, and CD are drawn.

Which statement is not always true?
1) ACB  BCD
3) BAC  DCB
2) ABC  ACD

4) CBA  AEC

21. In the diagram below, ABC

DEC.

If AC  12, DC  7, DE  5, and the perimeter of ABC is 30, what is the perimeter of DEC ?
1) 12.5

3) 14.8

2) 14.0

4) 17.5

22. The line 3 y  2 x  8 is transformed by a dilation centered at the origin. Which linear equation
could be its image?
1) 2 x  3 y  5

3) 3x  2 y  5

2) 2 x  3 y  5

4) 3x  2 y  5

23. A circle with a radius of 5 was divided into 24 congruent sectors. The sectors were then rearranged,
as shown in the diagram below.

To the nearest integer, the value of x is
1) 31

3) 12

2) 16

4) 10

24. Which statement is sufficient evidence that DEF is congruent to ABC ?

1) AB  DE and BC  EF
2) D  A, B  E, C  F
3) There is a sequence of rigid motions that maps AB onto DE, BC onto EF , and AC onto DF .
4) There is a sequence of rigid motions that maps point A onto point D, AB onto DE , and B onto E.

PART 2
Each correct answer will receive 2 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
25. Use a compass and straightedge to construct an inscribed square in circle T shown below. [Leave
all construction marks.]

26. The diagram below shows parallelogram LMNO with diagonal LN , mM  118 , and
mLNO  22 .
Explain why mNLO is 40 degrees.

27. The coordinates of the endpoints of AB are A  6, 5  and B  4, 0  . Point P is on AB. Determine
and state the coordinates of point P, such that AP : PB is 2 : 3.
[The use of the set of axes is optional.]

28. The diagram below shows a ramp connecting the ground to a loading platform 4.5 feet above the
ground. The ramp measures 11.75 feet from the ground to the top of the loading platform.

Determine and state, to the nearest degree, the angle of elevation formed by the ramp and the ground.

29. In the diagram below of circle O, the area of the shaded sector AOC is 12 in 2 and the length of

OA is 6 inches. Determine and state mAOC.

30. After a reflection over a line, A ' B ' C ' is the image of ABC. Explain why triangle ABC is
congruent to triangle A ' B ' C '.

31. A flagpole casts a shadow 16.60 meters long. Tim stands at a distance of 12.45 meters from the
base of the flagpole, such that the end of Tim's shadow meets the end of the flagpole's shadow. If Tim is
1.65 meters tall, determine and state the height of the flagpole to the nearest tenth of a meter.

PART 3
Each correct answer will receive 4 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
32. In the diagram below, EF intersects AB and CD at G and H, respectively, and GI is drawn such
that GH  IH .
If mEGB  50 and mDIG  115 , explain why AB CD.

33. Given: Quadrilateral ABCD is a parallelogram with diagonals AC and BD intersecting at E
Prove: AED  CEB

Describe a single rigid motion that maps AED onto CEB.

34. In the diagram below, the line of sight from the park ranger station, P, to the lifeguard chair, L, on
the beach of a lake is perpendicular to the path joining the campground, C, and the first aid station, F.
The campground is 0.25 mile from the lifeguard chair. The straight paths from both the campground
and first aid station to the park ranger station are perpendicular.

If the path from the park ranger station to the campground is 0.55 mile, determine and state, to the
nearest hundredth of a mile, the distance between the park ranger station and the lifeguard chair.

Gerald believes the distance from the first aid station to the campground is at least 1.5 miles. Is Gerald
correct? Justify your answer.

PART 4
Each correct answer will receive 6 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
35. The water tower in the picture below is modeled by the two-dimensional figure beside it. The water
tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the hemisphere and
let D be the center of the base of the cone.

If AC  8.5 feet, BF  25 feet, and mEFD  47 , determine and state, to the nearest cubic foot, the
volume of the water tower.

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs 62.4
pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed the weight
limit? Justify your answer.

36. In the coordinate plane, the vertices of RST are R  6, 1 , S 1, 4  , and T  5, 6  . Prove that

RST is a right triangle.

State the coordinates of point P such that quadrilateral RSTP is a rectangle.

Prove that your quadrilateral RSTP is a rectangle. [The use of the set of axes below is optional.]

COMMON CORE GEOMETRY

AUGUST 2015 REGENTS EXAM
PART 1 _____

PART 2 _____

PART 3 _____

PART 4 _____

RAW SCORE _____
PART 1
Each correct answer will receive 2 credits. No partial credit.
1. A parallelogram must be a rectangle when its
1) diagonals are perpendicular
2) diagonals are congruent
3) opposite sides are parallel
4) opposite sides are congruent

2. If A ' B ' C ' is the image of ABC, under which transformation will the triangles
not be congruent?
1) reflection over the x-axis
2) translation to the left 5 and down 4
3) dilation centered at the origin with scale factor 2
4) rotation 270 degrees counterclockwise about the origin

3. If the rectangle below is continuously rotated about side w, which solid figure
is formed?

1) pyramid

3) cone

2) rectangular prism

4) cylinder

4. Which expression is always equivalent to sin x when 0  x  90 ?
3) cos  2x 
1) cos  90  x 
2) cos  45  x 

4) cos x

5. In the diagram shown, a square is graphed in the coordinate plane.
A reflection over which line does not carry the square
onto itself?
1) x  5

3) y  x

2) y  2

4) x  y  4

6. The image of ABC after a dilation of scale factor k centered at point A
is ADE, as shown in the diagram below.

Which statement is always true?
1) 2AB  AD
3) AC  CE
2) AD  DE

4) BC DE

7. A sequence of transformations maps rectangle ABCD onto rectangle A ' B ' C ' D ',
as shown in the diagram.
Which sequence of transformations maps ABCD onto
A ' B ' C ' D ' and then maps A ' B ' C ' D ' onto A '' B '' C '' D ''?
1) a reflection followed by a rotation
2) a reflection followed by a translation
3) a translation followed by a rotation
4) a translation followed by a reflection

8. In the diagram of parallelogram FRED shown, ED is extended to A, and
AF is drawn such that AF  DF .

If mR  124 , what is mAFD ?
3) 68
1)124

2)112

4) 56

9. If x2  4x  y 2  6 y 12  0 is the equation of a circle, the length of the radius is
1) 25
3) 5
2) 16

4) 4

10. Given MN shown below, with M  6,1 and N  3, 5 , what is an equation of the line
that passes through point P  6,1 and is parallel to MN ?

2
1) y   x  5
3

3) y 

3
x7
2

2
2) y   x  3
3

4) y 

3
x 8
2

11. Linda is designing a circular piece of stained glass with a diameter of 7 inches.
She is going to sketch a square inside the circular region.
To the nearest tenth of an inch, the largest possible length of a side of the square is
1) 3.5
3) 5.0
2) 4.6

4) 6.9

12. In the diagram shown below, AC is tangent to circle O at A and to circle P at C,
OP intersects AC at B, OA  4, AB  5, and PC  10.

What is the length of BC ?
1) 6.4

3) 12.5

2) 8

4) 16

13. In the diagram shown, which single transformation was
used to map triangle A onto triangle B?

1) line reflection

3) dilation

2) rotation

4) translation

14. In the diagram below, DEF is the image of ABC after a clockwise rotation of 180
and a dilation where AB  3, BC  5.5, AC  4.5, DE =6, FD  9, and EF  11.

Which relationship must always be true?
mA 1
mA mF
1)

3)

mD 2
mC mD

2)

mC 2

mF 1

4)

mB mC

mE mF

15. In the diagram shown, quadrilateral ABCD is inscribed in circle P.
What is mADC ?

1) 70

3) 108

2) 72

4)110

16. A hemisphere tank is filled with water and has a diameter of 10 feet. If water
weighs 62.4 pounds per cubic foot, what is the total weight of the water in a full
tank, to the nearest pound?
1) 16,336
3) 130,690
2) 32,673

4) 261,381

17. In the diagram shown, ABC

ADE.

Which measurements are justified by this similarity?
1) AD  3, AB  6, AE  4, and AC  12
2) AD  5, AB  8, AE  7, and AC  10
3) AD  3, AB  9, AE  5, and AC  10
4) AD  2, AB  6, AE  5, and AC  15

18. Triangle FGH is inscribed in circle O, the length of radius OH is 6,
and FH  OG.

What is the area of the sector formed by angle FOH?
1) 2
3) 6

2)

3

2

4) 24

19. As shown in the diagram, AB and CD intersect at E, and AC BD.
Given AEC

BED, which equation is true?

1)

CE EB

DE EA

3)

EC BE

AE ED

2)

AE AC

BE BD

4)

ED AC

EC BD

20. A triangle is dilated by a scale factor of 3 with the center of dilation at the origin.
Which statement is true?
1) The area of the image is nine times the area of the original triangle
2) The perimeter of the image is nine times the perimeter of the original triangle
3) The slope of any side of the image is three times the slope of the corresponding side
of the original triangle
4) The measure of each angle in the image is three times the measure of the corresponding
angle of the original triangle

21. The Great Pyramid of Giza was constructed as a regular pyramid with a square base.
It was built with an approximate volume of 2,592,276 cubic meters and a height of 146.5
meters. What was the length of one side of its base, to the nearest meter?
1) 73
3) 133
2) 77

4) 230

22. A quadrilateral has vertices with coordinates  3,1 ,  0,3 ,  5, 2  , and  1, 2  .
Which type of quadrilateral is this?
1) rhombus
3) square
2) rectangle

4) trapezoid

23. In the diagram below, ABE is the image of ACD after a dilation centered at the origin.
The coordinates of the vertices are A  0, 0  , B  3, 0  , C  4.5, 0  , D  0, 6  , and E  0, 4  .

The ratio of the lengths of BE to CD is
1)

2
3

3)

3
4

2)

3
2

4)

4
3

24. Line y  3x  1 is transformed by a dilation with a scale factor of 2 and centered at  3,8  .
The line’s image is
1) y  3x  8
3) y  3x  2
2) y  3x  4

4) y  3x 1

PART 2
Each correct answer will receive 2 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
25. A wooden cube has an edge length of 6 centimeters and mass of 137.8 grams. Determine the
density of the cube, to the nearest thousandth.

State which type of wood the cube is made of, using the
given density table.

26. Construct an equilateral triangle inscribed in circle T shown below.
[Leave all construction marks.]

27. To find the distance across a pond from point B to point C, a surveyor drew the diagram below.
The measurements he made are indicated on his diagram.

Use the surveyor’s information to determine and state the distance from point B to point C, to the
nearest yard.

28. In parallelogram ABCD shown below, diagonals AC and BD intersect at E.

Prove: ACD  CAB

29. Triangles RST and XYZ are drawn below. If RS  6, ST  14, XY  9, YZ  21, and S  Y ,
is RST similar to XYZ? Justify your answer.

30. In the diagram shown, ABC and XYZ are graphed.
Use the properties of rigid motions to explain
why ABC  XYZ .

31. The endpoints of DEF are D 1, 4  and F 16,14  . Determine and state the coordinates
of point E, if DE : EF  2 : 3.

PART 3
Each correct answer will receive 4 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
32. As shown in the diagram below, a ship is heading directly toward a lighthouse whose beacon is 125
feet above sea level. At the first sighting, point A, the angle of elevation from the ship to the light was 7
degrees. A short time later, at point D, the angle of elevation was 16 degrees.

To the nearest foot, determine and state how far the ship traveled from point A to point D.

33. Triangle ABC has vertices with A  x,3 , B  3, 1 , and C  1, 4  .
Determine and state a value of x that would make triangle ABC a right triangle.
Justify why triangle ABC is a right triangle.
[The use of the set of axes is optional]

34. In the diagram below, AC  DF and points A, C , D, and F are collinear on line .

Let D ' E ' F ' be the image of DEF after a translation along , such that point D is mapped
onto point A. Determine and state the location of F '. Explain your answer.

Let D '' E '' F '' be the image of D ' E ' F ' after a reflection across line . Suppose that E '' is
located at B. Is DEF congruent to ABC ? Explain your answer.

PART 4
Each correct answer will receive 6 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
35. In the diagram of parallelogram ABCD below, BE  CED, DF  BFC , and CE  CF .
Prove ABCD is a rhombus.

36. Walter wants to make 100 candles in the shape of a cone for his new candle business. The mold
shown below will be used to make the candles. Each mold will have a height of 8 inches and a diameter
of 3 inches. To the nearest cubic inch, what will be the total volume of 100 candles?

Walter goes to a hobby store to buy the wax for his candles. The wax costs $0.10 per ounce. If the
weight of the wax is 0.52 ounces per cubic inch, how much will it cost Walter to buy the wax for 100
candles?

If Walter spent a total of $37.83 for the molds and charges $1.95 for each candle, what is Walter’s profit
after selling 100 candles?

COMMON CORE GEOMETRY

JANUARY 2016 REGENTS EXAM
PART 1 _____

PART 2 _____

PART 3 _____

PART 4 _____

RAW SCORE _____
PART 1
Each correct answer will receive 2 credits. No partial credit.
1. William is drawing pictures of cross sections of the right circular cone to the right.
Which drawing can not be a cross section of a cone?
1)

3)

2)

4)

1
2. An equation of a line perpendicular to the line represented by the equation y   x  5,
2
and passing through  6, 4  is
1
1) y   x  4
2

1
2) y   x  1
2

3) y  2 x  14

4) y  2 x  16

3. In parallelogram QRST shown below, diagonal TR is drawn, U and V are points on TS
and QR, respectively, and UV intersects TR at W .

If mS  60 , mSRT  83 , and mTWU  35 , what is mWVQ ?
1) 37

2) 60

3) 72

4) 83

4. A fish tank in the shape of a rectangular prism has dimensions of 14 inches, 16 inches, and 10 inches.
The tank contains 1680 cubic inches of water. What percent of the fish tank is empty?
1) 10

2) 25

3) 50

4) 75

5. Which transformation would result in the perimeter of a triangle being different from the perimeter of
its image?
1)  x, y    y, x 

3)  x, y    4 x, 4 y 

2)  x, y    x,  y 

4)  x, y    x  2, y  5 

6. In the diagram below, EF bisects AC at B, and GE bisects BD at C.

Which statement is always true?
1) AB  DC

3) BD bisects GE at C

2) FB  EB

4) AC bisects FE at B

7. As shown in the diagram below, a regular pyramid has a square base whose side measures 6 inches.

If the altitude of the pyramid measures 12 inches, its volume, in cubic inches, is
1) 72

2) 144

3) 288

4) 432

8. Triangle ABC and triangle DEF are graphed on the set of
axes to the right.
Which sequence of transformations maps triangle ABC
onto triangle DEF?
1) a reflection over the x-axis followed by a reflection over
the y-axis
2) a 180 rotation about the origin followed by a reflection
over the line y  x
3) a 90 clockwise rotation about the origin followed by a
reflection over the y-axis
4) a translation 8 units to the right and 1 unit up followed by
a 90 counterclockwise rotation about the origin

9. In ABC , the complement of B is A. Which statement is always true?
1) tan A  tan B
2) sin A  sin B

3) cos A  tan B
4) sin A  cos B

10. A line that passes through the points whose coordinates are 1,1 and  5, 7  is dilated by a scale
factor of 3 and centered at the origin. The image of the line
1) is perpendicular to the original line
2) is parallel to the original line

3) passes through the origin
4) is the original line

11. Quadrilateral ABCD is graphed on the set of axes
to the right. When ABCD is rotated 90 in a
counterclockwise direction about the origin, its image is
quadrilateral A’B’C’D’.
Is distance preserved under this rotation, and which
coordinates are correct for the given vertex?
1) no and C ' 1, 2 

3) yes and A '  6, 2 

2) no and D '  2, 4 

4) yes and B '  3, 4 

12. In the diagram shown right of circle O, the area of the shaded
sector LOM is 2 cm2 .
If the length of NL is 6 cm, what is mN ?

1) 10

2) 20

3) 40

13. In the diagram shown right, ABC

4) 80

DEF .

If AB  6 and AC  8, which statement will
justify similarity by SAS?
1) DE  9, DF  12, and A  D
2) DE  8, DF  10, and A  D
3) DE  36, DF  64, and C  F
4) DE  15, DF  20, and C  F

14. The diameter of a basketball is approximately 9.5 inches and the diameter of a tennis ball is
approximately 2.5 inches. The volume of the basketball is about how many times greater than the
volume of the tennis ball?
1) 3591

2) 65

3) 55

4) 4

15. The endpoints of one side of a regular pentagon are  1, 4  and  2,3 .
What is the perimeter of the pentagon?

1) 10

2) 5 10

3) 5 2

4) 25 2

16. In the diagram of right triangle ABC shown to the right,
AB  14 and AC  9.

What is the measure of A, to the nearest degree?
1) 33

2) 40

3) 50

4) 57

17. What are the coordinates of the center and length of the radius of the circle whose
equation is x2  6 x  y 2  4 y  23?
1)  3, 2  and 36
3)  3, 2  and 36
2)  3, 2  and 6

4)  3, 2  and 6

18. The coordinates of the vertices of RST are R  2, 3 , S  8, 2  , and T  4,5  .
Which type of triangle is RST ?
1) right

2) acute

3) obtuse

4) equilateral

19. Molly wishes to make a lawn ornament in the form of a solid sphere. The clay being used to make
the sphere weighs .075 pound per cubic inch. If the sphere’s radius is 4 inches, what is the weight of the
sphere, to the nearest pound?
1) 34

2) 20

3) 15

4) 4

20. The ratio of similarity of BOY to GRL is 1:2. If BO  x  3 and GR  3x  1,

then the length of GR is
1) 5

2) 7

3) 10

4) 20

21. In the diagram below, DC , AC , DOB, CB, and AB are chords of circle O,
FDE is tangent at point D, and radius AO is drawn. Sam decides to apply this theorem
to the diagram: "An angle inscribed in a semi-circle is a right angle."

Which angle is Sam referring to?
1) AOB

2) BAC

3) DCB

4) FDB

22. In the diagram below, CD is the altitude drawn to the hypotenuse AB of
right triangle ABC.

Which lengths would not produce an altitude that measures 6 2 ?

1) AD  2 and DB  36
2) AD  3 and AB  24

3) AD  6 and DB  12
4) AD  8 and AB  17

23. A designer needs to create perfectly circular necklaces. The necklaces each need to
have a radius of 10 cm. What is the largest number of necklaces that can be made from
1000 cm of wire?
1) 15
2) 16

3) 31
4) 32

24. In SCU shown below, points T and O are on SU and CU , respectively.
Segments OT is drawn so that C  OTU .

If TU  4, OU  5, and OC  7, what is the length of ST ?
1) 5.6

2) 8.75

3) 11

4) 15

PART 2
Each correct answer will receive 2 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
25. Triangle ABC is graphed on the set of axes below. Graph and label A ' B ' C ', the image of ABC
after a reflection over the line x  1.

26. In the diagram below of circle O with diameter BC and radius OA, chord DC is parallel to
chord BA.

If mBCD  30 , determine and state mAOB.

27. Directed line segment PT has endpoints whose coordinates are P  2,1 and T  4, 7  .
Determine the coordinates of point J that divides the
segment in the ratio 2 to 1.
[The use of the set of axes is optional.]

28. As graphed on the set of axes below, A ' B ' C ' is the image of ABC after a sequence of
transformations.
Is A ' B ' C ' congruent to ABC ?
Use the properties of rigid motion to explain your answer.

29. A carpenter leans an extension ladder against a house to reach the bottom of a window 30 feet above
the ground. As shown in the diagram below, the ladder
makes a 70 angle with the ground. To the nearest foot,
determine and state the length of the ladder.

30. During an experiment, the same type of bacteria is grown in two petri dishes. Petri dish A has a
diameter of 51mm and has approximately 40,000 bacteria after 1 hour. Petri dish B has a diameter
of 75 mm and has approximately 72,000 bacteria after 1 hour.
Determine and state which petri dish
has the greater population density of bacteria
at the end of the first hour.

31. Line is mapped onto line m by a dilation centered at the origin with a scale factor of 2.
The equation of line is 3x  y  4. Determine and state an equation for line m.

PART 3
Each correct answer will receive 4 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
32. The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

33. Given the theorem, “The sum of the measures of the interior angles of a triangle is 180 , ”
complete the proof for this theorem.
Given: ABC
Prove: m1  m2  m3  180
Fill in the missing reasons below.
1) ABC

Statements

2) Through point C, draw DCE parallel to AB.

Reasons
1) Given
2) _______________________________________
________________________________________

3) m1  mACD, m3  mBCE

3) _______________________________________
________________________________________

4) mACD  m2  mBCE  180

4) _______________________________________
________________________________________

5) m1  m2  m3  180

5) _______________________________________
________________________________________

34. Triangle XYZ is shown below. Using a compass and straightedge, on the line below, construct and
label ABC, such that ABC  XYZ . [Leave all construction marks.]
Based on your construction, state the theorem that justifies why ABC is congruent to XYZ .

PART 4
Each correct answer will receive 6 credits. All necessary work must be shown to receive full credit. For
constructions, leave all construction marks.
35. Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at
points W and E , respectively

Prove that ANW  DRE.
Prove that quadrilateral AWDE is a parallelogram.

36. Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a survey
instrument to measure the angle of elevation to the top of the flagpole, and determines it to be 34.9 .
She walks 8 meters closer and determines the new measure of the angle of elevation to be 52.8 . At
each measurement, the survey instrument is 1.7 meters above the ground.

Determine and state, to the nearest tenth of a meter, the height of the flagpole.
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