
CK-12 Geometry Honors Concepts Answer Key 

Chapter 1: Basics of Geometry 

Concept: The Three Dimensions 

1.  Possible answer: You need only one number to describe the location of a point on a line.   You need 

two numbers to describe the location of a point on a plane. 

2.  Answers vary. Possible answer: a string. 

3. Answers vary.  Possible answer: the surface of a desk. 

4.  Answers vary.  Possible answer: a person. 

5.  F, G, A,  or D. 

6.  A or H. 

7.  A, B, C, D, E, or F. 

8.  AB, BC, AC, CD, DE, EF, AF, BE, DF 

9.  ABC, ABE, CBE, DEF, AFD 

10.  C, E, or F. 

11.  Answers vary depending on answer to #10. 

12.  D or B 

13. 2 

14. 1 

15. 3 

Concept: Angles and Lines 

1.  A line segment has two endpoints, a ray has one endpoint, and a line has no endpoints. 

2.  Answers vary.  Angle should be      

3.  Answers vary.  Angle should be between     and       

4.  Answers vary.  Angle should be less than      



5.  A straight angle is      so two angles that make a straight angle must have measures that add to 

       This is the definition of supplementary angles. 

6.  The measures of the angles are       and        

7.  The measures of the angles are       and         

8.  Answers vary.   Possible answer:                

9.  Answers vary. Possible answer:       

10.  Answers vary.  Possible answer:                

11.             

12.            

13.  Perpendicular lines meet at right angles.  Their slopes are opposite reciprocals. 

14.     is obtuse. 

15.  Using a protractor, the angle is about       

Concept: Polygons 

1.     

2.        

3.  Answers vary. 

4. octagon 

5.  decagon 

6. quadrilateral 

7.  The hexagon and its interior angles have been divided into 4 triangles.  The sum of the angles of each 

triangle is       Therefore, the sum of the interior angles of the hexagon is               

8.  The hexagon has been split into   triangles, but the angles in the triangles are not just interior angles.  

The 6 triangles are all of the interior angles +      from angles forming the central circle.  Therefore, the 

sum of the interior angles is                 . 

9.           

10.  If the interior angle is      then the exterior angle is       A regular polygon with an exterior angle 

of     has 
    

   
    sides. 



11.       

12.        

13.      

14.         

15.          

Concept: Triangles 

1.  scalene, isosceles, equilateral 

2. acute, right, obtuse, equiangular 

3. No, because equiangular triangles have all angles       A right triangle must have one angle that is 

     

4.  Isosceles and obtuse. 

5.  Scalene and obtuse. 

6.       

7.                          

8.          

9.                                    

10.  Longest:   ̅̅ ̅̅ ; Shortest:   ̅̅ ̅̅ . 

11.    ̅̅ ̅̅    ̅̅ ̅̅    ̅̅ ̅̅  

12.           

13.  The measure of one interior angle is      and the sum of the measures of the other interior angles is 

      

14.         

15.       

Concept: Quadrilaterals 

1.  Always true. 

2. Sometimes true. 



3. Always true. 

4. Always true. 

5. Always true. 

6. Never true. 

7. Must be a rectangle (and therefore a parallelogram), could be a square. 

8.  Must be a quadrilateral.  Could be a kite, parallelogram, rectangle, rhombus, or square depending  on 

which sides are congruent and additional properties. 

9. Possible conjectures: diagonals are perpendicular, one diagonal bisects the other, one diagonal 

bisects its angles. 

10.  Possible conjectures: diagonals are congruent, diagonals bisect each other. 

11. Possible conjectures: diagonals are perpendicular, diagonals bisect each other. 

12.  Possible conjecture: one pair of opposite angles are congruent. 

13.       

14.      

15.  Adjacent angles are supplementary.  This is due to the fact that the sum of the measures of the four 

interior angles is      and the opposite angles are congruent. 

Concept: Area/Perimeter of Triangles and Quadrilaterals 

1.  Perimeter is 54 inches and area is          

2. Perimeter is 12 cm and area is        

3.  Area is         

4.  The length is 60 cm. 

5.  √   cm 

6.  6 in, 8 in, 10 in. 

7. Area is the number of square units it takes to cover a shape.  Area is a two dimensional 

measurement. 

8.  Perimeter is a one dimensional measurement.  It is the sum of the length of the sides. 

9.     and    are the parallel sides, but it doesn't matter which is which. 



10.         (remember that a square is a rhombus) 

11. A triangle is half a parallelogram with area   . 

12.  A trapezoid is half a parallelogram with area (     )  

13.          

14.  A square is a rectangle with base of "s" and height of "s".  The                 

15.  Divide the kite into two triangles with base of    and height of 
  

 
   The area of each triangle is 

  (
  
 

)

 
 

    

 
.  The area of the kite is  (

    

 
)  

    

 
  

Concept: The Pythagorean Theorem  

1.         

2.       

3.        

4.        

5.     √      

6.  obtuse 

7.  acute 

8. right 

9. acute 

10.       

11.       

12.        

13.         

14.  Answers vary.  Common Pythagorean triples are         and        . 

15.  (     )  (   )                    

                                                               

                                                   (     )  



Concept: Circles 

1.                  

2.                   

3.                        

4.                        

5.             

6.      √     

7.               

8.              

9.               

10.               

11.                 

12.                  

13.             

14.            

15.  
  

 
 

(   ) 

 
 

    

 
                       

Concept: Composite Shapes 

1.   



 

2.                 

3.  Answers vary. 

4.                   

5. Answers vary. 

6.  

 

7.          

8.  Answers vary. 

9.               

10. Answers vary. 

11.  



 

12.           

13.  Answers vary. 

14.            

15. Answers vary. 

Concept: Volume of Solids 

1.            

2.          

3.              

4.            

5.            

6.          

7.  Answers vary.  The area of the base tells you the volume of "one layer" of the prism. 

8.  A cylinder is like  a prism with a circular base. 

9.  A pyramid is like a cone with a polygon base. 

10.  Both are the set of all points equidistant from a point.  A circle is in two dimensions while a sphere is 

in three dimensions. 

11.  7.238 liters 

12.      liters 



13.       gallons 

14.  15 inches 

15.          

Concept: Surface Area and Nets 

1.  The surface area of a solid is the area of its net. 

2. Surface area is a two dimensional measurement.  It is the number of square units it would take to 

cover all the faces of a solid. 

3.   

 

4.           

5.           

6.  

 

7.             



8.          

9.              

10.   

 

 

 

 

 

 

11.           

12.             

13.  A triangular prism. 

14. 665.7     

15.   

 

 

 

 

 

16.   

 

Concept: Cross Sections of Solids 



1.  circles 

2. pentagons, rectangles 

3. pentagons, triangles 

4. Yes, as shown below. 

 

 

 

5.  The cross section will be the same shape as the base. 

6.  The cross section is a triangle.  The shape of the base does not matter. 

7.  A cross section that is parallel to the base. 

8.          

9.          

10. The cross section is a square.  When the plane reaches the pyramid portion of the solid, the square 

gets smaller as the plane gets further from the base. 

11. The cross section is a rectangle with a triangle on top. 



12.            

13.  The cross section is a circle.  When the plane reaches the cone portion of the solid, the circle gets 

smaller as the plane gets further from the base. 

14.  The cross section is a rectangle with a triangle on top. 

15.         

  



Chapter 2: Rigid Transformations 

Concept: Transformations in the Plane  

1.  True 

2.  True 

3. False 

4. False 

5. True 

6. False 

7. True 

8. The triangle is rotated around point D to create a new triangle.  This looks like a rigid transformation. 

9.  Answers vary. 

10.  The triangle is moved to the right and stretched vertically to create a new triangle. This does not 

look like a rigid transformation. 

11.  Answers vary. 

12. The triangle is translated along vector  ⃗  to create a new triangle.  This is a rigid transformation. 

13. Answers vary. 

14.  The triangle is reflected across the line and then moved to the right.  This is a rigid transformation. 

15. Answers vary. 

Concept: Translations  

1.  Yes 

2. A vector tells you how far and in what direction to translate your shape. 

3. The lines that connect corresponding points are all parallel to each other and the vector that defines 

the translation. 

4. If the vector that connects each pair of corresponding points is the same. 

5.  The vector moved each point one unit to the left and three units up. 

6.  The vector moved each point two units to the right. 



7. The vector moved each point three units to the right and two units down. 

8.  The vector moved each point three units to the left and one unit down. 

9. 

 

10. 

 

11. 

 

12. 

 



13. Yes, each point moves 6 units to the right and three units down. 

14. No. 

15. No.  Though distances and angles are preserved, the lines that connect corresponding points are not 

parallel. 

Concept: Geometry Software for Translations  

1-7: Answers vary. 

8.  You can check that you did it correctly by verifying that both images are in the exact same place. 

9-14: Answers vary. 

15.  One way to do this is to define a point on the circle.  Construct lines parallel to the vector through 

the center of the circle and the point on the circle.  Copy and paste the vector onto those lines at the 

center of the circle and the point on the circle.  Construct a new circle by using the "circle with center 

though point" button and the endpoints of the two copied vectors. 

Concept: Reflections  

1.  The x-axis. 

2.  The line      

3.  The line    (       ). 

4.  The line    (       ). 

5.  

 

6. 



 

7. 

 

8.  The image looks like same although B and C have switched places. 

 

9. Yes.  The line of reflection is the line segment connecting C and E. 

10. No.  This is a rotation. 

11.  (   )  (    ) 

12.  (    ) 

13.  (   )  (   ) 

14.  (   ) 

15.  (   )  (     ) 



16. (     ) 

Concept: Geometry Software for Reflections  

1-5: Answers vary. 

6.  You can check that you did it correctly by verifying that both images are in the exact same place. 

7-11: Answers vary. 

12.  Lines that pass through the center of the circle. 

13.  Yes.  Because of the nature of circles, when "flipped", they will not appear to change orientation.    

Therefore, unless specific points have been defined on the circles, either a translation or a reflection 

could have occurred.   

14.  Answers vary. 

15.  One way to do this is to define a point on the circle.  Construct lines perpendicular to the line of 

reflection that pass through the center of the circle and the point on the circle.   Copy and paste the 

segments connecting those points with the line of reflection to the other side of the line of reflection.   

Construct a new circle by using the "circle with center though point" button and the endpoints of the 

two copied segments. 

Concept: Reflection Symmetry  

1.  A shape has symmetry if it can be transformed and look exactly the same and be in the same 

location. 

2.  A shape has reflection symmetry if it can be reflected across some line and still look the same and be 

in the same location. 

3.  A shape would have translation symmetry if it could be translated and look the same and be in the 

same location.  No shapes have translation symmetry, but lines do because they go on forever. 

4.  Yes, it has reflection symmetry.  3 lines of symmetry through each midpoint/opposite vertex pair. 

5.  Yes, it has reflection symmetry.   1 line of symmetry through the midpoint of the base and the 

opposite vertex. 

6.  No reflection symmetry. 

7.  No reflection symmetry. 

8.  Yes, it has reflection symmetry.  2 lines of symmetry through opposite vertices. 

9.  Yes, it has reflection symmetry.  5 lines of symmetry through each midpoint/opposite vertex pair. 



10.  Yes, it has reflection symmetry.  6 lines of symmetry through opposite vertices and opposite 

midpoints. 

11.  Yes, it has reflection symmetry.  12 lines of symmetry through opposite vertices and opposite 

midpoints. 

12.  Yes, it has reflection symmetry.  n lines of symmetry through opposite vertices and opposite 

midpoints. 

13.  Yes, it has reflection symmetry.  There are an infinite number of lines of symmetry. Any diameter of 

the circle is a line of symmetry. 

14.  Yes, it has reflection symmetry.  1 line of symmetry through vertices that connect the sides that are 

the same length. 

15.  Yes, in fact it must have two halves that are exactly the same. 

16.  There are many examples.  One example is a person.  It is thought that the more symmetrical a 

person's face, the more they are perceived as being beautiful.   

Concept:  Rotations 

1.       counterclockwise rotation about point O or      clockwise rotation about point O. 

2.       clockwise or counterclockwise rotation about point O. 

3.       counterclockwise rotation about point O or      clockwise rotation about point O. 

4.  The image and the original shape will be indistinguishable because they will be in the same place. 

5.   



 

6. (   )  (    ) 

7.  (    ) 

8. (     ) 

9. (    ) 

10. The center of rotation is the center of a circle that the shape is rotating around. 

11. O is the center of the circle containing points B and B'.              

12.   

 



13. 

 

14. 

 

15. No, that rule only works for rotations about the origin. 

Concept: Geometry Software for Rotations   

1-2: Answers vary. 

3.  The polygon should end up in the same place because      counterclockwise is the same as      

clockwise due to the fact that              a full circle. 

4-5:  Answers vary . Your rotation is correct if the images for #4 and #5 end up in the same place. 

6.   



 

7.  The center of the decagon.   

 

8.  
   

  
    .   

9-10.  Answers vary. 

11.   



 

12.  The center of the circle. 

13.  Yes, assuming there are no distinguishing points on the circle.   

14.   

 

15.  You need to rotate both the center of the circle and a point on the circle. 



 

Concept: Rotation Symmetry  

1.  A shape has symmetry if it can be transformed and its transformed image is indistinguishable from 

the original shape. 

2.  A shape has rotation symmetry if it can be rotated less than      and be carried onto itself. 

3.  When any shape is rotated      it will be carried onto itself, so this would not be a  unique property. 

4.  Yes, about its center           

5.  No 

6.  No 

7.  Yes,                       

8.  Yes, about its center      

9.  Yes, about its center                    

10.                                               

11.  Yes, about its center                                                     

12.  Yes, about its center   
   

 
 for integer values of   less than     

13.  Yes, about its center any number of degrees. 

14.  No 



15.  The center of rotation will be in the center of the shape. 

Concept:  Composite Transformations  

1.  A composite transformation is two or more transformations performed one after another. 

2.  Yes, in general the order  matters.  For some composite transformations it will not matter, but these 

are special cases. 

3.  Answers vary.  Possible answer: Rotation of      about the origin followed by a translation. 

4.  Answers vary.  Possible answer: A reflection across the x-axis followed by a reflection across the y-

axis followed by a translation.   

5. Answers vary.  Possible answer: A reflection across GH followed by a translation. 

6. Answers vary.  Possible answer: A translation followed by a reflection. 

7. Answers vary.  Possible answer: A reflection followed by a translation. 

8. Answers vary.  Possible answer: A translation followed by a reflection. 

9.  Answers vary 

10.  Translation 

11. Translation 

12.  Translation 

13.  Rotation 

14. Rotation 

15. Rotation 

  



Chapter 3: Congruence 

Concept: Definition of Congruence 

1.       can be reflected across the x-axis and then translated one unit to the right to create       

2.                      From A to C is 2 units and from E to D is 2 units so    ̅̅ ̅̅    ̅̅ ̅̅    From 

B to C is 3 units and from E to F is 3 units so   ̅̅ ̅̅    ̅̅ ̅̅    By the Pythagorean Theorem, the third sides are 

both √   units, so   ̅̅ ̅̅    ̅̅ ̅̅    Because all corresponding sides and angles are congruent, the triangles 

are congruent. 

3. Possible answer:             

4.  Parallelogram ABCD can be reflected across the line     to create parallelogram FGCE. 

5.  Three pairs of angles are congruent.  Because the sum of the interior angles of a quadrilateral is 

                                                    √   Because all 

corresponding sides and angles are congruent, the parallelograms are congruent. 

6.            

7.  Answers vary. 

8.    

9.    ̅̅̅̅  

10.   ̅̅̅̅̅ 

11.           

12.  They are congruent. 

13.  Rigid transformations preserve distance and angles, so corresponding sides and angles will always 

be congruent and the shapes will be congruent.  Non-rigid transformations do not produce congruent 

figures. 

14.  No, they could be different sizes.  

15.  Yes they will be congruent.  Once you know two angles of a triangle you know the third due to the 

fact that the sum of the interior angles of a triangle is         So, if two pairs of angles of a triangle are 

congruent then three pairs of angles must be congruent. 

Concept: ASA and AAS Triangle Congruence 

1.  ASA stands for Angle Side Angle.  It is used to show triangles are congruent. 



2.  AAS stands for Angle Angle Side.  It is used to show triangles are congruent. 

3.  Answers vary. 

4.  Answers vary. 

5.  AAS 

6.  Not enough information 

7.  AAS 

8.  AAS 

9.  Not enough information 

10.         

11.        

12.        

13.            

14.  Yes, because if two pairs of angles of two triangles are congruent then the third pair of angles must 

be congruent as well. 

15.  Translate         along a vector from B' to B.  Then rotate to map C' onto C.  Then reflect to map A' 

onto A. 

Concept: SAS Triangle Congruence 

1.  SAS stands for Side Angle Side.  SAS is a criteria for triangle congruence. 

2.  SSA stands for Side Side Angle  SSA is NOT a criteria for triangle congruence because it is possible for 

two triangles to have two pairs of congruent sides and a non-included pair of congruent angles and not 

be congruent. 

3.  Answers vary. 

4.  Answers vary. 

5. Congruent by SAS. 

6.  Not enough information. 

7.  Congruent by SAS. 

8.  Not enough information. 



9.  Congruent by SAS. 

10.   ̅̅̅̅    ̅̅ ̅̅    

11.    ̅̅ ̅̅    ̅̅ ̅̅  

12.    ̅̅̅̅    ̅̅̅̅  

13.  Yes.  Two angles is not enough because you need at least one side to know that the triangles are the 

same size.  Two sides is not enough (If SSA is not enough then SS is not enough).  Similarly, SA is not 

enough (If SSA is not enough, then SA is not enough). 

14.  Yes, by SAS.   All right angles are congruent.  The right angle is the included angle of the two legs of a 

right triangle. 

15.  Translate         along a vector from N' to N.  Then rotate to map M' onto M.  Then reflect to map 

L' onto L. 

Concept: SSS Triangle Congruence 

1.  SSS stands for "side-side-side".  It is a criteria for triangle congruence. 

2.  HL stands for "hypotenuse-leg".  It is a criteria for right triangle congruence. 

3.  Answers vary. 

4.  Answers vary. 

5.  Congruent by HL. 

6.  Congruent by SSS. 

7.  Congruent by SSS. 

8.  Not enough information. 

9.  Not enough information. 

10.  You need to know that they are right triangles. 

11. You need to know that   ̅̅ ̅̅    ̅̅ ̅̅   

12.  You need to know that the hypotenuses are congruent. 

13.  You need to know that   ̅̅ ̅̅    ̅̅ ̅̅   

14.  No, not with only the given information.  If you have two right triangles with a pair of congruent legs 

and a pair of congruent hypotenuses, then this would be a "SSA" situation which is not a triangle 



congruence criteria.  You could only use HL with the given information.  You can use SAS when you have 

two right triangles and two pairs of congruent legs. 

15.  Answers vary.  

Concept: Applications of Congruent Triangles 

1.  The five criteria are AAS, ASA, SAS, SSS, and for right triangles HL.  Pictures vary. 

2. Yes.  Note that while HL has only two letters, you also need to know that the triangles are right 

triangles. 

3.            by AAS. 

4.  Not enough information. 

5.            by SSS. 

6.            by SAS. 

7.            by ASA. 

8.  Not enough information. 

9.  Not enough information.   

10.  Yes, by HL. 

11.  Yes, by SAS. 

12.  Answers vary.  You can show that the triangles are congruent by SSS, HL, or SAS. 

13.  Answers vary.  You can show that the triangles are congruent by SSS, HL, or SAS. 

14.  Yes, by SSS. 

 

15.            by SAS, so   ̅̅ ̅̅    ̅̅ ̅.  Similarly,            so   ̅̅ ̅̅    ̅̅̅̅ .  In both cases you are 

using the fact that corresponding parts of congruent triangles must be congruent. 



16.  AAA is not a criteria because you need information about each triangle's size is order to determine if 

the triangles are congruent.  For example, the triangles below are not congruent. 

 

 

 

 

 

  



Chapter 4: Reasoning and Proof 

Concept: Theorems and Proofs 

1.  A postulate is a statement that is assumed to be true.  A theorem is a true statement that can/must 

be proven to be true. 

2.  Statements and reasons. 

3.  It means that the corresponding statement was given to be true or marked in the diagram. 

5.  Paragraph, two-column, flow diagram 

6.   

Statements Reasons 

          Given 

          Given 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive Property 

               

  ̅̅ ̅̅    ̅̅ ̅̅  CPCTC (corresponding parts of congruent triangles 
must be congruent) 

7.            and           because it is marked in the diagram.  Also,   ̅̅ ̅̅    ̅̅ ̅̅  because by 

the reflexive property, any segment is congruent to itself.            by      because two pairs 

of angles and their included sides are congruent.    ̅̅ ̅̅    ̅̅ ̅̅  because they are corresponding parts and 

corresponding parts of congruent triangles are congruent. 

8.   

 

 

 

 

 

 

 

 

9.            because it is given information. Point G is the center of the circle because it is given 

information    ̅̅ ̅̅    ̅̅ ̅   ̅̅ ̅   ̅̅ ̅̅  are all radii of the circle, because they are segments that connect the center 

Given 

 𝐵𝐴𝐶

  𝐷𝐴𝐶 

𝐴𝐶̅̅ ̅̅  𝐴𝐶̅̅ ̅̅  

Δ    Δ    

 𝐵𝐶𝐴   𝐷𝐶𝐴 

 

𝐴𝐵̅̅ ̅̅  𝐴𝐷̅̅ ̅̅  

 

Reflexive Property Given 

𝑨𝑺𝑨   

CPCTC 



of the circle with the circle.    ̅̅ ̅̅    ̅̅ ̅̅  and   ̅̅ ̅    ̅̅ ̅ because all radii are congruent.              by 

SAS  because they are triangles with two pairs of corresponding sides congruent and included angles 

congruent.   

10.   

Statements Reasons 

          Given 

Point G is the center of the circle  Given 

  ̅̅ ̅̅    ̅̅ ̅   ̅̅ ̅   ̅̅ ̅̅  are radii Definition of radii 

  ̅̅ ̅̅    ̅̅ ̅̅  and   ̅̅ ̅    ̅̅ ̅ all radii are congruent 

           SAS  
11. 

 

 

 

  

 

 

 

 

 

 

 

 

12.   

 

 

 

 

 

Given 

 
𝐻𝐺̅̅ ̅̅  𝐺𝐼̅̅ ̅ 𝐺𝐽̅̅ ̅ 𝐺𝐾̅̅ ̅̅  are 

radii 

all radii are 

congruent 

 𝐻𝐺𝐼   𝐽𝐺𝐾 

Point G is the 

center of the circle  

Δ𝐻𝐺𝐼  Δ     

𝐻𝐺̅̅ ̅̅  𝐺𝐾̅̅ ̅̅  and 

𝐺𝐼̅̅ ̅  𝐺𝐽̅̅ ̅ 

Definition of 

radii 

Given 

 

SAS  

 

Definition of a 

square 

𝑫𝑩̅̅ ̅̅̅  𝑫𝑩̅̅ ̅̅̅ 

Square ABCD 

𝚫𝐀𝐁𝐃  𝚫𝐂𝐁𝐃 

𝐴𝐵̅̅ ̅̅  𝐶𝐵 ̅̅ ̅̅ ̅ 

and 𝐴𝐷̅̅ ̅̅  𝐶𝐷̅̅ ̅̅  

Given 

Reflexive 

Property 

𝑺𝑺𝑺   



13.  Square ABCD is given.  A square has four congruent sides, so   ̅̅ ̅̅     ̅̅ ̅̅̅ and   ̅̅ ̅̅    ̅̅ ̅̅    Also,  

  ̅̅ ̅̅    ̅̅ ̅̅  by the reflexive property since any segment is congruent to itself.  The triangles have three 

pairs of sides congruent so           by       

14.   

Statements Reasons 

Square ABCD  Given 

  ̅̅ ̅̅     ̅̅ ̅̅̅ and   ̅̅ ̅̅    ̅̅ ̅̅  Definition of a square 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive Property 

                
 

15.  Answers vary, but one example is lawyers in a court room. 

Concept: Theorems about Lines and Angles 

1.               and              because two angles that form a line are 

supplementary.  Since both         and         have a sum of     , by substitution, 

               . Subtract     from both sides and the result is        .  This means 

that       because if two angles have the same measure then they are congruent. 

2. 

 

 

 

 

 

 

 

 

 

3.   

Statements Reasons 

  ⃡⃗⃗⃗  ⃗ is the perpendicular bisector to   ̅̅ ̅̅  with D on    ̅̅ ̅̅ . 
 

Given 

     and      are right angles Definition of perpendicular 

  ̅̅ ̅̅    ̅̅ ̅̅  Definition of bisector 

Given 

 

      

 

transitive 

property 

      

Two parallel lines are 

cut by a transversal 

      

if lines are parallel then 

corresponding angles are 

congruent 

Vertical angles are 

congruent 

 



          Right angles are congruent 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive property 

           SAS  

  ̅̅ ̅̅    ̅̅ ̅̅  CPCTC 

 

4.   

Statements Reasons 

Two parallel lines are cut by a transversal 
 

Given 

      Alternate interior angles are congruent if lines 
are parallel 

        Two angles that are congruent have the same 
measure 

             Two angles that form a straight line are 
supplementary 

             Substitution 

   and    are supplementary Definition of supplementary 

 

5.   

 

 

 

 

 

 

 

 

 

6.   

Statements Reasons 

Two parallel lines are cut by a transversal Given 

      If lines are parallel then corresponding angles are 
congruent 

      Vertical angles are congruent. 

      Transitive property. 

Given 

 

      

 

if corresponding angles are 

congruent then lines are parallel 

            

𝑚||𝑛 

Transitive property of 

congruence 

 

Vertical angles are 

congruent 

 



7.  If same side interior angles are supplementary, then lines are parallel. 

8.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.  If a point is equidistant from the endpoints of a line segment, then the point is on the perpendicular 

bisector of the line segment. 

 

 

 

Given 

 

𝑚   𝑚        𝑚   𝑚        

Two angles that form a 

line are supplementary 

 

𝑚   𝑚   𝑚   𝑚   

 

if corresponding angles are 

congruent then lines are parallel 

𝑚||𝑛 

Substitution 

 
𝑚   𝑚   

Subtraction 

 

      

Two angles with the same 

measure are congruent 

 



10.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11.  Answers vary.  Student could draw three angles such that    and    are complementary and    

and    are complementary. 

 12.  Answers vary depending on the picture.  Possible answer:              and         

     

13.   

Statements Reasons 

            Given 

            Given  

                Substitution 

        Subtraction 

      If two angles have the same measure then they 
are congruent. 

𝐶 is equidistant 

from A and B 

Given 

Δ𝐶𝐷𝐵  Δ𝐶𝐵𝐴 

SSS  

𝑚 𝐶𝐷𝐵  𝑚 𝐶𝐷𝐴       

Angles that are congruent 

and supplementary must be 

right angles. 

𝐶𝐷̅̅ ̅̅  𝐶𝐷̅̅ ̅̅  

Reflexive 

Property 

Definition of 

midpoint 

𝐴𝐶̅̅ ̅̅  𝐶𝐵̅̅ ̅̅  

𝐷 is the midpoint of 𝐴𝐵̅̅ ̅̅  

 𝐶𝐷𝐵   𝐶𝐷𝐴 

𝐴𝐷̅̅ ̅̅  𝐷𝐵̅̅ ̅̅  

Given 

Definition of 

equidistant 

CPCTC Two angles that form a straight 

line are supplementary 

 𝐶𝐷𝐵 𝑎𝑛𝑑  𝐶𝐷𝐴 are right angles 

𝐶𝐷̅̅ ̅̅  ⊥ 𝐴𝐵̅̅ ̅̅  

If two lines meet at right 

angles then they are 

perpendicular. 



14.  Student could draw three angles such that    and    are supplementary  and    and    are 

supplementary. 

Statements Reasons 

             Given 

             Given  

                Substitution 

        Subtraction 

      If two angles have the same measure then they 
are congruent. 

15.  Show that alternate interior angles are congruent.  Show that corresponding angles are congruent.  

Show that same side interior angles are supplementary. 

Concept: Applications of Line and Angle Theorems 

1.  Answers vary. 

2.  Answers vary. Possible answer:        and       

3.  Answers vary.  Possible answer:        and     . 

4.  Answers vary.  Possible answer:      and       

5.  No.  Corresponding angles are congruent if and only if lines are parallel. 

6.  Yes, because alternate exterior angles are congruent. 

7.  Not enough information.  Vertical angles don't tell you anything about the parallel lines. 

8.  Yes, because alternate exterior angles are congruent. 

9.  No, because corresponding angles are not congruent. 

10. 

Statements Reasons 

  is the midpoint of   ̅̅ ̅̅  Given 

  ̅̅ ̅̅    ̅̅ ̅̅  Given  

          Alternate interior angles are congruent if lines are 
parallel. 

  ̅̅ ̅̅    ̅̅ ̅̅  Definition of midpoint 

          Vertical angles are congruent 

          ASA  
 

11.  Add one more line:    ̅̅ ̅̅    ̅̅̅̅  by CPCTC. 

12.    ̅̅ ̅̅    ̅̅ ̅̅  



13.        

14.          

15.        in 

Concept: Theorems about Triangles 

1. 

Statements Reasons 

Line    ⃡⃗ ⃗⃗ ⃗⃗ ⃗⃗   constructed parallel to   ̅̅ ̅̅  Parallel postulate 

                If lines are parallel then alternate interior angles 
are congruent 

         ,              Congruent angles have the same measure 

                       Angles that form a straight line have measures 
that sum to      

                   Substitution 
 

2. 

 

 

 

 

 

 

 

 

 

 

3.    Start by constructing   ⃡⃗⃗⃗  ⃗  the angle bisector of   , with F the intersection of    ̅̅ ̅̅ ̅      ⃡⃗⃗⃗  ⃗.   Because 

every angle has only one angle bisector, there is only one such line.            because angle 

bisectors divide angles into two congruent angles.    ̅̅ ̅̅    ̅̅̅̅  because the triangle is isosceles.    ̅̅̅̅    ̅̅̅̅  

because any line segment is congruent to itself.  Therefore,           by      because two pairs 

of sides and a pair of included angles are congruent.  Because    and    are corresponding parts and 

corresponding parts of congruent triangles are congruent,        

Line 𝐷𝐵𝐸⃡⃗ ⃗⃗ ⃗⃗ ⃗⃗   constructed parallel to 𝐴𝐶̅̅ ̅̅  

𝑚 𝐷𝐵𝐴 𝑚 𝐴𝐵𝐶  𝑚 𝐸𝐵𝐶       

Parallel Postulate 

 

 𝐷𝐵𝐴   𝐴  𝐸𝐵𝐶   𝐶 

Substitution 

 

If lines are parallel then 

alternate interior angles 

are congruent 

𝑚 𝐷𝐵𝐴  𝑚 𝐴,    𝑚 𝐸𝐵𝐶  𝑚 𝐶 

Congruent angles have the 

same measure 

 
𝑚 𝐴 𝑚 𝐴𝐵𝐶  𝑚 𝐶       

Angles that form a straight 

line have measures that 

sum to      



4.  

 

 

 

 

 

 

 

 

 

 

 

 

5.  Two angles that form a straight line are supplementary, so                     The sum of 

the measures of the interior angles of a triangle is       so                      Since both 

sums are        by substitution                          .  Subtract       from 

both sides and the result is              .   

6.   

Statements Reasons 

                  Angles that form a line are supplementary 

                    The sum of the measures of the interior angles of a triangle 

      

                          Substitution 

              Subtraction 

 

7.  Since          ,   ̅̅ ̅̅    ̅̅ ̅̅  because they are corresponding parts of congruent triangles and so 

must be congruent.  Therefore, their lengths must be equal so         Since       and 

          by substitution,          Again by substitution,          Divide both sides by 2 

and the result is    
 

 
    

  ̅̅̅̅    ̅̅̅̅  

Construct 𝐴𝐷⃡⃗ ⃗⃗  ⃗  the angle bisector of  𝐴, 

with F the intersection of 𝐵𝐶 ̅̅ ̅̅ ̅𝑎𝑛𝑑 𝐴𝐷⃡⃗ ⃗⃗  ⃗ 

Reflexive Property 

 

Isosceles Δ𝐴𝐵𝐶 

SAS  

 

Given 

  ̅̅ ̅̅    ̅̅̅̅  

Definition of isosceles 

triangle 

Δ𝐴𝐵𝐹  Δ𝐴𝐶𝐹 

An angle has only one 

angle bisector 

          

 Definition of angle 

bisector 

 

      

 CPCTC 

 



8.  The converse is "if two angles of a triangle are congruent, then the triangle is isosceles."  The 

converse is true.   

9.    

Statements Reasons 

      Given 

Construct   ⃡⃗⃗⃗  ⃗  the angle bisector of 
  , with F the intersection of 

   ̅̅ ̅̅ ̅      ⃡⃗⃗⃗  ⃗ 

An angle has only one angle bisector 

          Definition of angle bisector 

  ̅̅̅̅    ̅̅̅̅  Reflexive Property 

               
  ̅̅ ̅̅    ̅̅ ̅̅  CPCTC 

 

10.   

 

 

 

 

 

 

 

 

 

 

11.  Start by constructing   ⃡⃗⃗⃗  ⃗  the angle bisector of   , with F the intersection of    ̅̅ ̅̅ ̅      ⃡⃗⃗⃗  ⃗.   Because 

every angle has only one angle bisector, there is only one such line.            because angle 

bisectors divide angles into two congruent angles.    ̅̅̅̅    ̅̅̅̅  because any line segment is congruent to 

itself by the reflexive property.  It is assumed that      .  Therefore,           by      

because two pairs of angles and a pair of non-included sides are congruent.  Because   ̅̅ ̅̅  and   ̅̅̅̅   are 

corresponding parts and corresponding parts of congruent triangles are congruent,   ̅̅ ̅̅    ̅̅̅̅ . 

 

 

          

 Definition of angle 

bisector 

 

  ̅̅̅̅    ̅̅̅̅  

 

Construct   ⃡⃗⃗⃗  ⃗  the angle bisector of   , 

with F the intersection of    ̅̅ ̅̅ ̅      ⃡⃗⃗⃗  ⃗ 

 

Reflexive Property 

 

  ̅̅ ̅̅    ̅̅̅̅  

 

AAS  

 

Given 

      

 

CPCTC 

 

          

 

An angle has only one 

angle bisector 

 



12.   

Statements Reasons 

          Given 

          CPCTC 

     is isosceles If two angles of a triangle are congruent the triangle is 
isosceles 

 

13.  It is marked that           and             Therefore,      and      are both 

isosceles, with   ̅̅ ̅̅    ̅̅ ̅̅  and   ̅̅ ̅̅    ̅̅ ̅̅ .  This means both C and D are equidistant from A and B, so both 

C and D must be on the perpendicular bisector of   ̅̅ ̅̅ .  Because two points define a line,    ̅̅ ̅̅ ̅must be the 

perpendicular bisector of   ̅̅ ̅̅ . 

14.   

Statements Reasons 

      is isosceles with   ̅̅ ̅̅    ̅̅ ̅̅  Given 

      Congruent segments have the same length 

                       ̅̅ ̅̅                             ̅̅ ̅̅  Given 

   
 

 
   and    

 

 
   Definition of midpoint 

   
 

 
   

Substitution 

      Substitution 

  ̅̅ ̅̅    ̅̅ ̅̅  Definition of congruent 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive property 

          Base angles of isosceles triangles are congruent 

               
 

15.  If the triangle is isosceles, you know one pair of sides and one pair of angles is congruent.  You also 

know   ̅̅ ̅̅    ̅̅ ̅̅  by the reflexive property, but those three pieces of information are    , which is not a 

criteria for triangle congruence.  Because you don't know where point D is along   ̅̅ ̅̅ , you can't prove 

that the triangles are congruent.  For example, without more information, D could be as shown in the 

triangle below: 

 



Concept: Theorems about Concurrence in Triangles 

1. 

Statements Reasons 

  ̅̅ ̅̅  is the angle bisector of    Given 

          Definition of angle bisector 

          are right angles Give 

          right angles are congruent 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive property 

               
  ̅̅ ̅̅    ̅̅ ̅̅        

 

2.  The angle bisectors meet in a point. 

3.  Consider      with angle bisectors     and      

 

Lines   and   intersect at a point.  This point is equidistant from segments   ̅̅ ̅̅  and   ̅̅ ̅̅  because it is on 

line    the angle bisector of   . This point is also equidistant from segments   ̅̅ ̅̅   and   ̅̅ ̅̅  because it is 

on line    the angle bisector of      Therefore, the point of intersection is equidistant from   ̅̅ ̅̅  and   ̅̅ ̅̅ , 

and so must lie on line  , the angle bisector of      Line   intersects lines   and   at the same point, so 

the three angle bisectors meet at one point.  

4. The circle inscribed in the circle has its center at the incenter. 

5.  Because the incenter is the center of the inscribed circle. 

6.  The altitudes meet at a point. 

7.  The orthocenter is at the vertex of the right angle. 

8.  The orthocenter is inside the triangle. 

9.  The orthocenter is outside the triangle. 

10.  The three points are collinear. 



 

11.  The centroid always appears to be in between the circumcenter and the orthocenter. 

12.   

 

13. 



 

14. 

 

15. 



 

16.  The circle passes through the midpoints of the sides of the circle as well as all the midpoints of the 

segments connecting the vertices to the orthocenter. 

 

 

 

 



Concept: Applications of Triangle Theorems 

1.                 

2.  orthocenter, circumcenter, incenter, centroid 

3.  centroid 

4. incenter 

5. circumcenter 

6.  The circumcenter and orthocenter can be outside of the triangle.  The median and incenter are 

always inside the triangle. 

7.  All four points of concurrency are in the same place. 

8.       

9.       

10.       

11.             

12.       

13.       

14.                       

15.  The perimeter is 10 units. 

Concept: Theorems about Parallelograms 

1.  Definition: a quadrilateral with opposite sides parallel.  Additional properties: opposite sides 

congruent, opposite angles congruent, diagonals bisect each other. 

2.  Rectangle: a quadrilateral with four right angles.  Additional properties: opposite sides parallel, 

opposite sides congruent, diagonals congruent, diagonals bisect each other. 

3.   

Statements Reasons 

             Given 

  ̅̅ ̅̅    ̅̅ ̅̅  Definition of a rhombus 

     is a parallelogram A rhombus is a parallelogram 

  ̅̅ ̅̅    ̅̅ ̅̅   Diagonals of a parallelogram bisect each other 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive property 



               
                  

       m          Two angles that form a straight line are supplementary 

                 Substitution 

           Algebra 

  ⊥    Two lines that meet at a right angle are perpendicular 

 

4.   

Statements Reasons 

             Given 

  ̅̅ ̅̅    ̅̅ ̅̅    ̅̅ ̅̅    ̅̅ ̅̅  Definition of a rhombus 

  ̅̅ ̅̅    ̅̅ ̅̅        ̅̅ ̅̅    ̅̅ ̅̅  Reflexive property 

          and                

                      
                    

      

The diagonals bisect the angles Definition of bisect 

 

5.  Definition: A quadrilateral with four congruent sides.  Additional properties: opposite sides parallel, 

diagonals perpendicular, diagonals bisect angles, opposite angles congruent, diagonals bisect each 

other. 

6.  A square is both a rectangle and a rhombus by definition. 

7.  A square is  also a parallelogram since rectangles (and rhombuses) are parallelograms. 

8.  A square is a quadrilateral with four right angles and four congruent sides.  Additional properties are 

diagonals bisect each other and are congruent, diagonals are perpendicular, diagonals bisect angles, and 

opposite sides are parallel. 

9.   

Statements Reasons 

          Given 

  ̅̅ ̅̅    ̅̅ ̅̅  and   ̅̅ ̅̅    ̅̅ ̅̅  Definition of a kite 

  ̅̅ ̅̅    ̅̅ ̅̅   Reflexive property 

                
 

 

 

 

 



10.   

 

Statements Reasons 

          Given 

           One diagonal of a kite divides the kite into two congruent 
triangles 

      CPCTC 

 

11.  

Statements Reasons 

          Given 

           One diagonal of a kite divides the kite into two congruent 
triangles 

          and           CPCTC 

  ̅̅ ̅̅  bisects    and    Definition of bisect 

 

 

12. 

Statements Reasons 

          Given 

  ̅̅ ̅̅    ̅̅ ̅̅  Definition of a kite 

          One diagonal of a kite bisects its angles 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive property 

               
  ̅̅ ̅̅    ̅̅ ̅̅  CPCTC 

 

13.   

Statements Reasons 

          Given 

  ̅̅ ̅̅    ̅̅ ̅̅  Definition of a kite 

          One diagonal of a kite bisects its angles 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive property 

               
                  

       m          Two angles that form a straight line are supplementary 

                 Substitution 

           Algebra 

  ⊥    Two lines that meet at a right angle are perpendicular 

 



14.  A kite is a quadrilateral with two pairs of adjacent congruent sides.  Additional properties are one 

pair of opposite congruent angles, diagonals perpendicular, one diagonal bisected by another diagonal, 

one diagonal bisects its angles. 

15.   

Statements Reasons 

                   Given 

  ̅̅ ̅̅    ̅̅ ̅̅  Given 

  ̅̅ ̅̅    ̅̅ ̅̅  Parallelograms have opposite sides congruent 

  ̅̅ ̅̅    ̅̅ ̅̅  Reflexive property 

               
                  

  ̅̅ ̅̅    ̅̅ ̅̅  Definition of a parallelogram 

                  Same side interior angles are supplementary when lines 
are parallel 

                 and       
           

Substitution 

          and            Algebra 

          and           Opposites angles of a parallelogram are congruent and 
therefore have the same measure 

                    are right angles Definition of right angles 

ABCD is a rectangle Definition of a rectangle 

  

16.   

Statements Reasons 

                   Given 

      and        Given 

        and         Congruent angles have the same measure 

                     Sum of interior angles of a quadrilateral is      

                     
and                      

Substitution 

             and         
     

Algebra  

   and    are supplementary;    and    
are supplementary 

Definition of supplementary 

  ̅̅ ̅̅    ̅̅ ̅̅  and   ̅̅ ̅̅    ̅̅ ̅̅  If same side interior angles are supplementary then lines 
are parallel 

     is a parallelogram Definition of a parallelogram 

  

Concept: Applications of Parallelogram Theorems 

1.  False 



2.  True 

3.  True 

4.  True 

5.  Square 

6.  Parallelogram 

7.  Rectangle 

8.  Rectangle 

9.  Parallelogram; x=4 

10.  Rhombus, x=120 

11. Kite,   √  

12.        

13.  In Guided Practice #3, you proved that          .  This means that          .  Because 

alternate interior angles are congruent,   ̅̅ ̅̅    ̅̅ ̅̅   

14.  Conjecture: EHGF is a rhombus. 

 

15.  Because all angles are right angles,               Because it is rectangle, opposite sides 

are congruent.  Then because E, H, G, F are midpoints,   ̅̅ ̅̅    ̅̅̅̅    ̅̅ ̅̅    ̅̅ ̅̅  and   ̅̅ ̅̅    ̅̅ ̅̅    ̅̅ ̅̅  

  ̅̅ ̅̅ .  This means that                     by SAS .  This means that   ̅̅ ̅̅    ̅̅ ̅̅    ̅̅ ̅̅  

  ̅̅ ̅̅  because they are corresponding parts of congruent triangles.  Therefore, EHGF is a rhombus because 

it has four congruent sides. 

  



Chapter 5: Constructions 

Concept: Copies of Line Segments and Angles 

1.   A drawing is a rough sketch and a construction is a process to create an exact and accurate 

geometric figure. 

2.  A straightedge can create straight line, but can't measure.  A ruler can create straight lines and 

measure distances. 

3.  1) Use a straightedge to draw a ray.  2) Use the compass to measure the length of the line.  3) Mark 

off the correct endpoint on the ray using the width of the compass. 

4.  1) Use a straightedge to draw a ray.  2)  Make congruent arcs through the original angle and the new 

ray.  3) Measure the width of the arc using the compass.  4) Mark off the correct width of the angle using 

the width of the compass.  5) Draw in the second ray to create the angle. 

5.  No, an angle is about the width of the opening, not about the lengths of the rays/lines. 

6.  You can be confident that a method for copying triangles that relies on the triangle congruence 

criteria actually creates congruent triangles. 

7.  Answers vary.  See Example A for help. 

8.  Answers vary.  See Example A for help. 

9.  Answers vary.  See Example B for help. 

10.  Answers vary.  See Example B for help. 

11.  Answers vary.  See Guided Practice #1 for help. 

12. Answers vary.  See Guided Practice #2 for help. 

13. Answers vary.  See Guided Practice #3 for help. 

14.  Not directly.  Given two angles and a non-included side, you would need to use the fact that the 

sum of the angles is      in order to construct the correct angle at one of the endpoints of the given 

side.  However, this is really just ASA. 

15.  Answers vary.  AAS is definitely harder (and really just becomes ASA).  SSS is probably the fastest 

method, but this is partially an issue of preference. 

Concept: Bisections of Line Segments and Angles 

1.  To bisect means to divide into two congruent parts. 



2.  Create two circles with the same radius centered at each endpoint.  The line connecting the 

intersection points of the circles is the perpendicular bisector.  

3.  The midpoint is the point where the line segment and perpendicular bisector intersect. 

4.  A bisector cuts a line segment in half while a perpendicular bisector is also perpendicular to the 

bisector.  To construct a non perpendicular bisector, draw another line through the midpoint of a 

segment that is not the perpendicular bisector. 

5.  Answers vary.  Steps for constructing a perpendicular bisector are shown in Examples A and B. 

6.  Answers vary. Steps for constructing a perpendicular bisector are shown in Examples A and B. 

7.  Answers vary.  Steps for constructing an angle bisector are shown in Guided Practice #1 and #2. 

8.  Answers vary.  Steps for constructing an angle bisector are shown in Guided Practice #1 and #2. 

9.   Specific triangles/points vary.  The point of intersection is the incenter. 

10.  Specific triangles/points vary.  The point of intersection is the circumcenter. 

11.  Specific triangles/points vary.  The point of intersection is the centroid. 

12.  Answers vary.  Paper folding is faster, but only works on paper that can be folded and partially seen 

through.  Compass and straightedge would work on any surface that can be written on. 

13.  Construct a perpendicular bisector of a segment.  Then, bisect the     angle.  Bisect it again to 

create a       angle.   

 

14.  Construct a perpendicular bisector.  Let one of those angles be the right angle of a triangle.  Draw a 

quarter circle centered at the midpoint of the segment.  Connect the two points of intersection to create 

an isosceles right triangle. 



 

15.  From each base angle of the isosceles triangle, construct a partial circle with a radius the length of 

the legs of the isosceles triangle.  The point of intersection is the fourth vertex of the square. 

 

 

Concept: Parallel and Perpendicular Line Constructions 

1.   



 

2. 

 



3.  Construct another line perpendicular to the original line, or a line parallel to the red line.  The 

quadrilateral formed by the intersections is a rectangle. 

 

4.   

 

5.    Follow the steps from the guided practice. 



 

6.  Follow the steps from the concept problem revisited. 

 

7.  The point of intersection is the orthocenter. 

8.  To create an orthocenter inside the triangle, the triangle must be acute.  To create an orthocenter 

outside the triangle, the triangle must be obtuse. 

9.   

 

10.  A trapezoid has one pair of parallel sides.  Simply draw another transversal that is not parallel to the 

original transversal to create a trapezoid. 



 

11. 

 

12.  Answers vary.  One possibility is to use the right angle created from the perpendicular lines as one 

corner of the square.  Then, construct three congruent circles in order to find the other vertices of the 

square. 



 

13.  Answers vary depending on steps taken in #12. 

14.  If corresponding angles are congruent due to being copied, then lines are parallel. 

15.  When you construct a perpendicular bisector, you are constructing perpendicular lines.  Therefore, 

you can use that method for constructing perpendicular lines in general by first constructing the correct 

line to bisect. 

Concept: Constructions of Regular Polygons 

1.  Specific answers vary.  

 



2.  Specific answers vary. 

 

3.  This method works because it creates a triangle with three congruent sides.  Point C is the same 

distance from A as from B, and the distance from C to A is the same as the distance from A to B. 

4.   

 

5.  The inner angles are right angles by construction, and their intersection point is the center of the 

circle.  As described in Example C, the four right triangles must be congruent with     base angles, so 

the four sides of the quadrilateral are congruent (by CPCTC) and the four angles making up the 

quadrilateral are     (because 45+45=90). 

6.   



 

7. 

 

8.  



 

9. 

 

10.   



 

11.  All the points on a circle are the same distance from a central point.  Each point on the hexagon has 

to be the same distance from a central point and the same distance from its surrounding points.  The 

circle guarantees that points created are all the same distance from the center point. 

12.  Bisect each of the angles and find the points of intersection of the angle bisectors and the circle.  

The six points that define the hexagon plus the six angle bisector intersection points will define the 

regular 12-gon.  

13.  One method is to find the perpendicular bisector of each of the sides of the triangle.  The point of 

intersection of the perpendicular bisectors is the circumcenter, which is the center of the circle that 

circumscribes the triangle.  Construct a circle with this center that passes through one of the points of 

the triangle and it will pass through all three points of the triangle. 

14.  One method is to find the perpendicular bisector of each of the sides of the triangle.  Extend the 

perpendicular bisectors so that they each intersect the circle twice.  Connect the six points to form a 

regular hexagon. 

15.  Construct a circle and the radius of the circle.  Use the protractor to rotate the radius 
   

 
    . 

Continue rotating in increments of     until 5 radii have been drawn.  Connect the endpoints of the radii 

to form the regular pentagon. 

Concept: Geometry Software for Constructions 

1.    See Example A for help. 



 

2.  See Example B for help. 

 

3.  See Example C for help. 

 

4.  Answers vary.  Make sure you can move all points that define the rectangle and have it stay a 

rectangle. 

5.  See guided practice #1 for help: 



 

6.  See guided practice #2 for help: 

 

7.  Repeatedly rotate the radius    . 



 

8.  Answers vary.   

9.  
   

  
    .  Repeatedly rotate the radius      

10.   See Concept Problem Revisited for help. 

 

11.  Answers vary.  Make sure you can move any of the points that define the square and it still looks like 

a square. 

12.  Possible answer:  construct two circles that each pass through each other's centers.  Connect the 

centers and the two points of intersection to form a rhombus. 



 

13.  Possible answer:  Construct a circle and two radii of the circle.  Create parallel lines of the radii to 

form a rhombus. 

 

14.  Construct an equilateral triangle (see Example A).  Construct the midpoints of each side of the 

triangle (use the midpoint tool).  Construct a triangle within the triangle that connects the midpoints. 



15.  In dynamic geometry software, drawing is when you create shapes by plotting points so that the 

shape looks like the desired shape.  When moved, the drawing will fall apart because it did not have any 

of the properties of the desired shape.  Construction is when you consider the properties of the desired 

shape and create points to define the shape that will satisfy these properties. 

  



Chapter 6: Similarity 

Concept: Dilations 

1.  To perform a dilation, draw rays starting at the center of dilation through each point.  Move each 

point along the ray according to the scale factor. 

2.  In general, dilations do not preserve distance so they are not rigid transformations.  Dilations cause 

the size of the shape to change. 

3.  True 

4.  The image is larger than the original shape.  The distance from the center point to each point has 

been increased by a factor of 
 

 
    

5.  Larger 

6. Smaller 

7.   

 

8.     √   and      √    √  .   

9.  The slope of each segment is  
 

 
  so the line segments are parallel. 

10.  It does not move. 

11.   



   

12.     √    √  and      √ . 

13.  The slope of each segment is 
 

 
  so the line segments are parallel. 

14.  Answers vary.  Possible answer: 

 

15.  Answers vary.  Possible answer: 



 

15.  The two images are congruent, but in different locations. 

Concept: Definition of Similarity 

1.  No.  They will only be congruent if the scale factor is 1. 

2.  Yes.  Their corresponding angles will be congruent and their corresponding sides will be proportional 

with a scale factor of 1. 

3.  True.  Corresponding sides are proportional when triangles are similar. 

4.  False.  
  

  
 

  

  
   This would be correct if one of the fractions was changed to its reciprocal.  For 

example, 
  

  
 

  

  
  

5.  True.  Corresponding angles are congruent. 

6.           .  Reflect      across   ̅̅ ̅̅ .  Then dilate the image about point D by a scale factor of 
 

 
  

7.  The triangles are not similar because the sides are not proportional.  
  

  
 

 

 
   while 

  

  
 

 

√ 
 √   

8.              The corresponding angles are congruent and the corresponding sides are 

proportional with a scale factor of 
 

 
  

9.              Rotate           around point C.  Dilate about point C with a scale factor of 
 

 
  

10.          

11.         

12.       



13.     
  

 
 

14.       

15.     
  

 
 

16.           

17.  1)  Check to see if a similarity transformation would carry one triangle to the other.  2)  Check to see 

if all corresponding angles are congruent and all corresponding sides are proportional. 

Concept: AA Triangle Similarity 

1.     stands for Angle Angle and it refers to the fact that two triangles are similar if two pairs of 

corresponding angles are congruent. 

2.  Answers vary.  Triangles should have two pairs of congruent angles. 

3.            due to the fact that       and           (vertical angles).   

4.            due to the fact that       and          .   

5.           .  Because each triangle is isosceles, its base angles are congruent.  Because      

     (vertical angles), all four base angles must be congruent.   

6.           .  Note that         because the sum of the measures of the interior angles of a 

triangle is     .  Therefore, there are two pairs of congruent angles. 

7.  Not enough information.  You only have one pair of angles and one pair of sides congruent. 

8.  Not enough information.  You only have one pair of angles congruent. 

9.            by        Note that          

10.           .  Note that          

11.              Parallel lines create congruent alternate interior angles so           and 

            

12.              Parallel lines create congruent corresponding angles so           and 

           

13.           .  Parallel lines create congruent alternate interior angles so           and 

         .  This means           and gives you two pairs of congruent angles. 

14.  No, for other shapes you would need more information than just two pairs of angles. 



15.  Possible answer:  You can always dilate the smaller triangle using the ratio between the two given 

triangles to create a new triangle that is congruent to the original larger triangle by        This means 

that there will always exist a similarity transformation between the two triangles. 

Concept: SAS Triangle Similarity 

1.  SAS stands for side angle side.  If two pairs of sides of two triangles are proportional and their 

included angles are congruent then the triangles are similar. 

2.  SSA stands for side side angle.  This is not a criterion for triangle similarity. 

3.  Answers vary. 

4.  Answers vary. 

5.            by     .  Not enough information to use SAS~. 

6.  Not enough information to know if they are similar.  Marked sides and angles are not corresponding. 

7.            by       

8.            by     . 

9.            by       

10.            by       

11.  You would need to know that 
  

  
     

12.  You would need to know that 
  

  
    

13.   You would need to know that       

14.  Yes, but they are more than enough information.  With AAS or ASA you know two pairs of angles are 

congruent.  This is enough information to show that two triangles are similar by AA~.  Therefore, the 

additional information about the sides would be extra and not necessary. 

15.  Dilate      by a scale factor of 
  

  
( 

  

  
).  Then, show that the resulting triangle is congruent to 

     by        Therefore, a similarity transformation exists between      and      so the 

triangles are similar. 

Concept: SSS Triangle Similarity 

1.  SSS stands for Side Side Side.  If three pairs of sides of two triangles are proportional then the 

triangles are similar. 

2.  Answers vary. 



3.  Neither 

4.             by      

5.            by      

6.  Not enough information 

7.            by      

8.  Equilateral triangles are always similar. 

9.  The ratio of the perimeters is the same as the ratio of the corresponding sides. 

10.               

11.  3 

12.  6, 12, 12 

13.     √      and    √(  )  (  )  √  (     )   √      

14.  
  

  
 

  

 
  .  

  

  
 

  

 
     

  

  
 

 √     

√     
  .  Because three pairs of sides are proportional, the 

triangles are similar by        This means in general if you have two right triangles and a pair of legs and 

the hypotenuses are proportional, the triangles are similar. 

15.  Dilate      by a factor of k.  The side lengths of         will be ka, kb, and kc.             

by     .  Therefore,  a similarity transformation must exist between       and     , so 

         . 

Concept: Theorems Involving Similarity 

1.         

2.      

3.        

4.    
  

 
 

5.          

6.    
  

 
 

7.       

8.      



9.    √  

10.     √  

11.  
 

 
 

 

 
   

 

 
   

 

 
   

 

 
 

 

 
 

 

 
 

 

 
 

   

 
 

   

 
 

12.            by      because two pairs of sides are proportional as shown in #11 and their 

included angles are shared and thus congruent. 

13.  Because            corresponding angles are similar.  This means          .  Because 

corresponding angles are congruent, lines must be parallel.  Therefore,   ̅̅̅̅    ̅̅ ̅̅ . 

14.  Consider the picture from #11 with     and    .  Then, 
  

  
 

 

  
 

 

 
 and 

  

  
 

 

  
 

 

 
   Two pairs 

of sides are proportional, and it follows that   ̅̅̅̅    ̅̅ ̅̅  as shown in #12 and #13. 

15.  Look at Guided Practice #1-#3 for help. 

Concept: Applications of Similar Triangles 

1.  They have two pairs of congruent angles so they are similar by      

2.    √    

3.  The missing sides are   and  √ . 

4.  The missing sides are  √  and 16. 

5.  The missing sides are 
 

√ 
 and 

  

√ 
. 

6.  They have two pairs of congruent angles so they are similar by      

7.      √  

8.  The missing sides are both length 3. 

9.  The missing sides are 7 and  √   

10.  The missing sides are both 
 

√ 
  

11.  Due to parallel lines,           and          .  The triangles are similar by      

12.  The scale factor is 2.       

13.                   is an isosceles right triangle. 

14.           



15.                 √  . 

  



Chapter 7: Trigonometry 

Concept: Tangent Ratio 

1.  Right triangles with     angles have two pairs of congruent angles and therefore are similar.  This 

means that the ratio of the opposite leg to adjacent leg is constant for all     right triangles, and this is 

the tangent ratio of      

2.               

3.    
  

      
       

4.               

5.                   

6.               

7.    
 

      
        

8.  The triangle was the same.  If a right triangle has an     angle then it also has a     angle. 

9.              

10.                   

11.             

12.       

13.              

14.                 
 

√ 
       so it matches. 

15.  As the angle increases the length of the opposite side will increase.  Therefore, 
            

            
 will 

increase. 

Concept: Sine and Cosine Ratios 

1.       
  

  
 

2.       
 

  
 

3.       
  

 
 



4.       
 

  
 

5.       
  

  
 

6.       
 

  
 

7.  sine, 10.765 

8.  tangent, 17.968 

9.  cosine, 2.736 

10.  sine, 7.713 

11. cosine, 5.26 

12.  tangent, 17.138 

13.          

14. 

 

15. The perimeter is approximately 125 inches. 

16.  True.  The trigonometric ratios only give you the ratios between the sides, not the lengths of the 

sides. 

17.  Sine, cosine, and tangent. 

18.  The trigonometric ratios exist because all right triangles with a given angle are similar. 

Concept: Sine and Cosine of Complementary Angles 

1.    They are complementary. 

2.  Sine and cosine of complementary angles are equal. 

3.  Tangents of complementary angles are reciprocals. 



4.         

5.       
 

  
 

6.       
 

 
 

7.       
 

 
 

8.       

9.       
 

 
 

10.        .     is bigger, because the tangent of    is bigger. 

11.        

12.        

13.        

14.        

15.        

Concept: Inverse Trigonometric Ratios 

1.          is inverse sine and allows you to find a missing angle while sin is sine and allows you to find a 

missing side length. 

2.  You use regular trigonometric ratios to find the length of a  missing side and inverse trigonometric 

ratios to find the measure of a missing angle. 

3.         

4.         

5.         

6.         

7.         

8.         

9.      

10.  You could have noticed that the hypotenuse is twice the length of one of the legs, making the 

triangle a 30-60-90 triangle. 



11.            ,           ,          

12.                                

13.                           

14.  Their sum will be     because the angles will be complementary. 

15.  Their sum will be     because the angles will be complementary. 

Concept: Sine to find the Area of a Triangle 

1.              

2.              

3.              

4.              

5.  Because                and the lengths of the sides are the same. 

6.              

7.              

8.              

9.           

10.  The two formulas are both the same calculation of   
 

 
(  )(  ) since         .          . 

11.               

12.           where a and b are the two sides of the parallelogram and   is any of the angles. 

13.      

14.  If b is the base, then      
 

 
.  This means         and      

 

 
( )(      ).   Therefore, 

     
 

 
       . 

15.  Because in general,          (     ).  While the acute exterior angle of       is more 

closely related to the height of the triangle (see Example C), because         (     )  you can use 

the given obtuse angle and obtain the same area. 

Concept: Law of Sines 

1.                        



2.                             

3.                           

4.                           

5.                           

6.                         

7.                           

8.                            

9.  When using the Law of Sines to solve for a missing angle, you are presented with SSA.  In these types 

of problems, you are given two sides and a non-included angle and are asked to find the measure of one 

of the other angles in the triangle. 

10.                   

11.                   

12.                  

13.          and         so            .  Therefore, 
    

 
 

    

 
. 

14.  Given two angles and one of the opposite sides, solve for all other angles and sides.   Or, given two 

sides and one opposite angle, solve for other angles (have to be careful with this type). 

15.  You are not given an opposite angle/side pair. 

Concept: Law of Cosines 

1.                    

2.  C must be the included angle of sides a and b.  c is opposite angle C. 

3.                    .            so this reduces to         . 

4.         

5.         

6.          

7.         



8.         or     .  You get two possible solutions because the given information is     and there 

are multiple triangles that fit the SSA criterion (remember that it is not a method for proving triangles 

are congruent). 

9.          

10.             and              

11.             and              

12.  The cosine of supplementary angles are opposites.          (     ). 

13.           and (   )        

14.  Solve both equations for    and set them equal to each other.           (   ) .  Expand 

and rewrite to get             . 

15.       
 

 
, so        .    and    are supplementary angles, so        .        (    

 ).                (     )     

16.            (     )     ->                  

Concept: Triangles in Applied Problems 

1.  Pictures vary. 

2.  You have a right triangle.  With alternate interior angles you know one angle in the triangle is    .  

You also know the height of the triangle.  You can use tangent to find the length of the base of the 

triangle. 

3.           

4.   

 

5.  You are looking for the sum of the lengths of the two missing sides.  Find the missing angle and then 

use the Law of Sines to find the missing sides. 

6.  The missing angle turns out to be     so you can use basic trigonometric ratios or the Law of Sines to 

find the missing sides.  The two sides are         and        .  The length of the detour was         . 



7.   

 

8.   Find the missing angle and then use Law of Sines to find the lengths of the missing sides.  Use 

trigonometric ratios to find the length of the bridge. 

9.  From one point the end of the bridge is 23.4 feet away and from the second point the bridge is 31.1 

feet away.  The bridge is 22 feet long. 

10.  

 

11.  The triangle must be equilateral so all angles are     and all sides are length 12. 

12.  The area is   √           

13.  

 



14.  You can use the Law of Cosines to find the measure of   and then the Law of Sines to find the 

measure of  . 

15. She must walk 165.2 ft to get back to her starting position.  She must turn right at a       angle.  

  



Chapter 8: Circles 

Concept: Circles and Similarity 

1.  Translate circle A one unit left and 11 units down.  The, dilate about its center by a scale factor of 
 

 
  

2. Translate circle A 11 units to the left and 2 units up.  Then, dilate about its center by a scale factor of  
 

 
  

3.  Translate circle A two units to the right and 6 units down.  Then, dilate about its center by a scale 

factor of  
 

 
  

4.  Translate circle A two units to the left and 5 units down.  Then, dilate about its center by a scale 

factor of 
 

 
  

5.  Translate circle A 1 unit to the right and 14 units down.  Then, dilate about its center by a scale factor 

of 2. 

6. Dilate circle A about its center by a scale factor of 
 

 
  

7.  Translate circle A 5 units to the right and 10 units up.  Then, dilate about its center by a scale factor of 

    

8.  Translate circle A 6 units to left and one unit down.  Then, dilate about its center by a scale factor of 
 

 
  

9.  Dilate circle A about its center by a scale factor of 
 

 
  

10.  Translate circle A 8 units to the right and 10 units down.   

11.  
 

 
 

12.  
√ 

 
 

13.  
  

  
 

14.  
 √ 

√ 
 

15. Any reflection or rotation on a circle could more simply be a translation.  Therefore, reflections and 

rotations are not necessary when looking to prove that two circles are similar.  

Concept: Area and Circumference of Circles 



1.  
    

  
 

   

 
 

2.      
   

 
 

3.     
   

 
 

4.     
   

 
    

   

 
 

5.       
   

 
    

   

 
 

6.       
   

 
 

7.                         

8.                         .  It makes sense that the area of a circle with radius 1 unit is   and 

the circumference of a circle with radius 1 unit is     

9.  The polygon gets closer and closer to the circle so its area gets closer and closer to the area of the 

circle. 

10.  The polygon gets closer and closer to the circle so its perimeter gets closer and closer to the 

circumference of the circle. 

11.  The scale factor for a circle with radius 1 and a circle with radius r is       Therefore, the ratio of 

their circumferences is    .  Since the circumference of the circle with radius 1 is     the circumference 

of the circle with radius   is      

12.  The ratio of the areas is         The ratio of the circumferences is      

13.  5 units. 

14.  6 units. 

15.          

  Concept: Central Angles and Chords 

1.  Answers vary. 

2.  They have the same measure. 

3.  Answers vary. 

4.  Diameter 

5.     ̂       



6.     ̂        

7.            

8.     ̂      

9.     ̅̅ ̅̅  is the perpendicular bisector of   ̅̅ ̅̅ . 

10.    ̅̅ ̅̅    ̅̅ ̅̅  by assumption,   ̅̅ ̅̅    ̅̅ ̅̅  because they are both radii of the circle, and   ̅̅ ̅̅    ̅̅ ̅̅  by the 

reflexive property.  Therefore,           by     .       and      are both congruent 

(corresponding parts of congruent triangles) and supplementary, so they must both be right angles.  

Therefore,             

11.        and      are both right triangles by assumption,   ̅̅ ̅̅    ̅̅ ̅̅  because they are both radii of 

the circle, and   ̅̅ ̅̅    ̅̅ ̅̅  by the reflexive property.  Therefore,           by    .     ̅̅ ̅̅    ̅̅ ̅̅  

because they are corresponding parts. 

12.       

13.        

14.          

15.          

Concept: Inscribed Angles 

1.  If an inscribed angle and a central angle intercept the same arc, the measure of the inscribed angle 

will be half the measure of the central angle. 

2.       

3.      

4.      

5.      

6.  Equilateral 

7.        

8.        

9.      

10.          

11.        



12.        

13.      √  

14 .       

15.    ̅̅ ̅̅    ̅̅ ̅̅ , so alternate interior angles are congruent.  This means that            and thus 

           .     ̂         and    ̂        .  By substitution,    ̂     ̂ and 

  ̂    ̂  

Concept: Inscribed and Circumscribed Circles of Triangles 

1-3: Answers vary.  See Examples A-C for help. 

4.  The third angle bisector will intersect in the same point of intersection as the first two angle 

bisectors.  The third angle bisector does not provide any new information. 

5.  The distance between a point and a line is the length of the segment perpendicular to the line that 

passes through the point.  The segments perpendicular to each of the sides of the triangle that pass 

through the incenter are radii of the inscribed circle.  Therefore, the incenter is equidistant from each of 

the sides of the triangle. 

6-7: Answers vary.  See Guided Practice for help. 

8.  The circumcenter is the center of the circumscribed circle and each of the three vertices are on the 

circle.  From the circumcenter to each of the vertices is a radius, so the distance from the circumcenter 

to each of the vertices is the same. 

9.  circumcenter 

10.  Construct the circumcenter by drawing a triangle and finding the point of intersection of the 

perpendicular bisectors. 

 



11.  Fold the map so the playground overlaps with the basketball  court and make a crease.  This should 

be the perpendicular bisector of the line segment connecting those two locations.  Fold the map again 

so the playground overlaps with the parking lot and make a crease.  The point where the creases 

intersect is the circumcenter. 

12.  incenter 

13.  Construct the incenter by following the steps from the Examples. 

 

14.  Fold the map so Main St overlaps with Redwood Rd and make a crease.  This should be the angle 

bisector of the angle formed by those two roads.  Fold the map again so Main St overlaps with 

Springfield Ave and make a crease.  The point where the creases intersect is in incenter. 

15.  Any three non-collinear points define a triangle.  All triangles have exactly one circumcenter and 

therefore all triangles have exactly one circumscribed circle.  The circumscribed circle will be the circle 

that passes through the three points.   

Concept: Quadrilaterals Inscribed in Circles 

1.  A cyclic quadrilateral is a quadrilateral that can be inscribed in a circle. 

2.  supplementary 

3.       

4.      

5.      

6.      

7.      

8.      



9.       

10.       

11.        

12.       

13.       

14.  No, but two opposite vertices will create a diameter of the circle, and it will have two right angles. 

  

15.  First note that     ̂      ̂       because these two arcs make a full circle.           ̂ 

and          ̂ because the measure of an inscribed angle is half the measure of its intercepted 

arc.  By substitution,               .  Divide by 2 and you have             .  

Therefore,    and    are supplementary.   

 

Concept: Tangent Lines to Circles 

1.  A tangent line is a line that intersects a circle exactly once. 

2.       

3.          

4.            

5.          

6.          

7.          

8.     ̂       



9.      ̂       

10.         

11.        

12.            

13.       and      are right angles, so          .       and      are vertical angles, so 

         .            by      

14.   

 

Construct the perpendicular bisector of   ̅̅ ̅̅  in order to find its midpoint. 

 

Then construct a circle centered at point M that passes through point C.  The circle should also  pass 

through point A. 



 

Find the points of intersection and connect them with point C. 

 

15.    ̅̅ ̅̅  is a diameter of circle M, so it divides circle M into two semicircles.       and      are 

inscribed angles of these semicircles, so they must be right angles.     ̅̅̅̅  meets radius   ̅̅ ̅̅  at a right angle, 

so   ̅̅̅̅  is tangent to circle A.  Similarly,   ̅̅ ̅̅  meets radius   ̅̅ ̅̅  at a right angle, so   ̅̅ ̅̅  is tangent to circle A.  

Concept: Secant Lines to Circles 

1.  A secant intersects a circle in two points while a tangent intersects a circle in one point. 

2.        

3.        

4.        

5.        



6.          

7.        

8.  Both angles are equal to 
   ̂

 
. 

9.            and both triangles share     , so           by      

10.  Because            corresponding sides are proportional.  This means 
  

  
 

  

  
, so       

     

11.        
    ̂

 
 and       

   ̂

 
 because they are inscribed angles.               

     because the measure of an exterior angle of a triangle is equal to the sum of the  measures of the 

remote interior angles.  By substitution, 
    ̂

 
 

   ̂

 
      . 

12.  Solve the result from #11 for       and rewrite.  
    ̂    ̂

 
      . 

13.  In both theorems, the measure of the angle of intersection is equal to half the difference of the 

measures of the intercepted arcs. 

14.         

15.       

Concept: Arc Length 

1.  The measure of an arc is an angle measurement equal to the measure of the central angle.  The 

length of an arc is a distance measurement that will depend on the size of the circle. 

2.  A radian is the measure of an arc with a length of 1 radius. 

3.      radians is equal to     . 

4.  You can translate, then rotate, then dilate the red sector to match the blue sector.  A similarity 

transformation exists so the sectors must be similar. 

5.  If   is in radians then   is equal to the number of radii that fit around the arc.  The number of radii 

that fit around the arc multiplied by the length of the radius will equal the length of the arc. 

6.    

7.     

8. 
 

 
 



9.  
 

 
 

10.  
 

 
 

11.     ̂     .  Length of      cm. 

12.     ̂      .  Length of    
   

 
 cm. 

13.    ̂     .  Length of    
  

 
 cm. 

14.    ̂      .  Length of    
   

 
 cm. 

15.  When given the central angle in radians, multiply the length of the radius by the central angle.  

When given the central angle in degrees, first multiply it by 
 

   
, and then multiply by the length of the 

radius.   

Concept: Sector Area 

1.  The area of a whole circle is     and a  sector with a central angle of   represents 
 

  
 of the whole 

circle.  Therefore, the area of the sector is: 

    
 

  
 

   

 
 

2.  Convert the degrees to radians by multiplying by 
 

   
, then multiplying by 

  

 
.  (Or, calculate 

    

   
.) 

3.             

4.              

5.          

6.    
   

 
     

7.    
   

 
     

8.               

9.               

10.             

11.          

12.                        



13.              

14.               

15.            

  



Chapter 9: Three Dimensions 

Concept: Cylinders 

1.  Answers vary. 

2.  Answers vary. 

3.  Answers vary. 

4.            

5.           

6.           

7.          

8.  5 inches 

9.  6 inches 

10.  12 inches 

11. It holds about 10.9 cups of juice. 

12.  12 inches 

13.  It holds about 52.2 cups of liquid. 

14.    4.423 liters 

15.         liters 

Concept: Pyramids and Cones 

1.  Answers vary.  A pyramid has a volume that is 1/3 the volume of a prism with the same base area and 

height. 

2.  Answers vary.  A cone has a volume that is 1/3 the volume of a cylinder with the same base area and 

height. 

3.          

4.           

5.          



6.          

7.  
    

 
     

8.           

9.  
     

 
     

10.  18.13 cups 

11. 5 cm 

12.  5 in 

13.  4  

14.   √      

15.    
  √ 

  
 

Concept: Spheres 

1.          

2.           

3.  
    

 
    

4.  Answers vary.  The volume of a sphere is the same as the volume of the space between a double 

cone and a cylinder with the same radius as the sphere. 

5.   √  mm 

6.  The volume of the sphere is 
     

 
       The volume of the cylinder is    √         

7.             

8.               

9.  
   

 
     

10.          

11.        cups of water 

12.  
  

 
 



13.     

14.   (
  

 
) 

15.  
    

 
 

   

 
            

Concept: Connections Between Two and Three Dimensions 

1.  A cylinder with radius 5 inches and height 2 inches. 

2.            

3.  Possible answers: a circle, a rectangle, an ellipse 

4.  A cone with radius 5 inches and height approximately 6.24 inches. 

5.           

6.  Possible answers: a circle, a triangle, an ellipse, a parabola 

7.  A cylinder with radius 2 inches and height 5 inches. 

8.           

9.  Possible answers: a circle, a rectangle, an ellipse 

10.  Two cones that share a base. The height of each cone is 1 cm and the radius of the base is 5 cm. 

11.  
   

 
     

12.  Possible answers: a circle, a rhombus, a quadrilateral, an ellipse. 

13.  Two cones that share a vertex.  The height of each cone is 3 cm and the radius of each cone is 4 cm. 

14.          

15.  Possible answers: a circle, an ellipse, a parabola, two triangles  

Concept: Modeling in Three Dimensions 

1.           .  The volume won't change when the paper towels are unrolled. 

2.  Approximately 1466 inches (122 feet). 



3.                                                                                 

                                                    thL=[(
 

 
  )

 
 (

 

 
)
 
]      The height 

doesn't matter because both sides of the equation can be divided by  .     [(
 

 
  )

 
 (

 

 
)
 
]    

4. Length of cut should be 
 

 
     

5.                                  .       . 

6.  12 books per box. 

7.  About        

8.                                                                            

   (
 

 
)
 
     

9.  Approximately 1.5 inches. 

10.  Approximately 0.4 cups of ice cream. 

11.  Approximately 0.58 cups of ice cream. 

12.  Approximately 0.73 cups of ice cream. 

13.  Answers vary.  Possible answers:  It is impossible to pack the cone completely full, the scoops aren't 

exactly hemispheres with the same radius as the cone. 

14.  The single costs $6.25 per cup while the double costs $6.03 per cup.  The double is a better deal. 

15.  $4.56 

Concept: Density Problems 

1.  5 BTUs per cubic foot. 

2.  3.9 kilograms 

3.  light cream 

4.  about 240 CoffeeStops 

5.  7 CoffeeStops per square mile 

6.  About 2861 cups of coffee.   

7.  The population was 807750 people. 



8.  The population went up by 87000 people. 

9.  1990 to 2000 

10.             or          

11.  6.83 cm 

12.  Because the density is less.   

13.  649 kg/   

14.  Yes, because its density is less than the density of water. 

15.  644.7 grams 

Concept: Design Problems 

1.  The rectangle with the biggest area will be a 6x6 square. 

2.  The rectangle with the biggest area will be a 6x6 square. 

3.  A regular pentagon will have the biggest area. 

4.  A cube will have the biggest volume. 

5.  8 inches 

6.            

7.            

8.  16.8 ounces of peanut butter 

9.  Answers vary.  Possible answer:  Volume of cylinder is          and surface area of cylinder is          

Volume is about 25% bigger for not much more surface area.  Ultimately more materials are needed to 

produce the same volume of the truncated pyramid container, but it might sell more because it looks 

interesting. 

10.     (     )               . 

11.  The graph shows the volume for different sized squares.  The graph is only relevant from      to 

   .    can't be negative and can't be greater than 5 because the paper is only 10 inches wide. 
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12.  Approximately 1.8 inch by 1.8 inch squares will maximize the volume 

13.  If you want a minimum volume, you shouldn't make the box, or you could make a box with a very 

short height.  It's more interesting to consider what will cause the maximum volume than the minimum 

volume. 

14.     (    )               

15.     (  )   (  )(  )  (   )( )          

  



Chapter 10: Conics and Coordinate Geometry 

Concept: Conic Sections 

1.  The four primary conic sections are the circle, the parabola, the ellipse, and the hyperbola. 

2.  The conic sections are called conic sections because they are the cross sections of a double cone. 

3.  Circle 

4. Hyperbola 

5. Ellipse 

6. Hyperbola 

7. Ellipse 

8. Parabola 

9. Parabola 

10. Ellipse 

11. Circle 

12. Circle 

13. Parabola 

14.  The degenerate conics are a point, a line, and a pair of intersecting lines. 

15.  The degenerate conics are called degenerate because they are not as complex as the four primary 

conics. 

Concept: Equations of Circles 

1.   
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2. 
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3. 
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4. 
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5. 
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6. Center: (     ); Radius: 1 

7.  Center: (    )   Radius: √  

8.  Center: (   )  Radius: √  

9.  Center: (    )  Radius: √  

10.  Center: (    ); Radius:   

11.  Answers vary.  Possible answer: Due to the Pythagorean Theorem, every point on the circle can be 

connected to the origin with a right triangle that satisfies           

12.  Answers vary.   

13. Answers vary. 

14.  (   )  (   )  
 

 
 

15.  (   )  (   )      

Concept: Equations of Parabolas 

1.  All points on the parabola are the same distance from the focus as from the directrix. 

2.  Up 

3.  Left 



4. Down 

5. Right 

6.   

 

7. 

 

8. 



 

9. 

 

10.  (   )   (   ) 

11.  (   )    (   ) 

12.  (   )    (   ) 

13.  Focus is (     ) and directrix is      . 

14.  Distance to focus is √(  (   ))
 
 (   )  . 

15.  Distance to directrix is   (   ). 



16.  √(  (   ))
 
 (   )    (   ).  Algebraic manipulation will show that this is 

equiavlent to (   )    (   )  

Concept: Slope of Parallel and Perpendicular Lines 

1.  Parallel, perpendicular, intersecting but not perpendicular 

2. The lines  never intersect and have equal slopes. 

3.  The lines intersect at a right angle and have opposite reciprocal slopes. 

4.   Try to find a point of intersection by substitution.  You will find that      which is a false 

statement.  Therefore, there is no point of intersection so the lines must be parallel. 

5.  You can show that      and       due to the fact that the triangles must be similar.  The slopes 

of the lines are 
 

 
 and   , which are opposite reciprocals. 

6.         

7.     
 

 
     

8.     
 

 
    

9.    
 

 
    

10.       

11.      

12.     
 

 
     

13.          

14.  Parallel 

15. Perpendicular 

Concept: The Distance Formula 

1.           

2.          

3.        

4.          



5.        

6. 10.94 un 

7.         

8.          

9.          

10.          

11.       

12.          

13.          

14.          

15.  The distance formula can be derived using the Pythagorean Theorem. 

Concept: Points that Partition Line Segments 

1.   (    ) 

2.  ( 
 

 
  ) 

3.  (      ) 

4.  (   ) 

5. (    ) 

6.  (    ) 

7. (          ) 

8.  (          ) 

9.  Because the direction of the line segments was different. 

10.  The length in each case is approximately 8.95.  It makes sense that it would be the same length 

because in each case is the length of 
 

 
 of the line segment. 

11.  ( 
 

 
  ) 

12. ( 
 

 
  ) 



13.  (      ) 

14. (        ) 

15.   (         ) 

16.  (   ) 

Concept: Coordinate Proofs 

1.  The quadrilateral is a square.  You can show that all sides are congruent and adjacent sides have 

opposite reciprocal slopes and therefore meet at right angles. 

2.  The quadrilateral is not a rectangle.  You can show that adjacent sides do not meet at right angles. 

3.  The quadrilateral is a rhombus.  You can show that it has four congruent sides. 

4. The quadrilateral is a parallelogram.  You can show that opposite sides are parallel. 

5.  The quadrilateral is not a trapezoid.  You can show that it does not have a pair of opposite sides that 

are parallel. 

6.  The quadrilateral is a kite.  You can show that there are two pairs of adjacent congruent sides. 

 7. The quadrilateral is a square.  You can show that all sides are congruent and adjacent sides have 

opposite reciprocal slopes and therefore meet at right angles. 

8. The quadrilateral is not a rhombus.  You can show that the four sides are not all the same length. 

9. The quadrilateral is a parallelogram.  You can show that opposite sides are parallel. 

10.  The quadrilateral is a rectangle.  You can show that adjacent sides meet at right angles. 

11.  The point lies ON the circle, not on the exterior of the circle.  It does not satisfy the inequality 

(   )  (   )      

12.  The point does lie on the circle.  It satisfies the equation of the circle: (   )  (   )      

13.  The point does lie on the interior of the circle.  It satisfies the inequality (   )  (   )      

14.  The point does lie on the circle.  It satisfies the equation of the circle:          

15.  The point does not lie on the interior of the circle.  It does not satisfy the inequality: (   )  

(   )     

  



Chapter 11: Applications of Probability 

Concept: Descriptions of Events 

1.      {                                               } 

2.    {           }.      {                    }  

3.   

 

4.    is not getting the same color twice.     {                                   }  

 

5.  Getting two reds is the intersection of the two events.     .   

 



6. (   )  is not getting either a red nor the same color twice.  (   )  {                 }  

 

7.    {                        } 

8.    {   }       {          } 

9.   

 

10.    is getting an even number.     {             } 

 

11.  This is the intersection of getting an even number (  ) and getting a number less than 4 ( )   

Getting an even number less than 4 is               



 

12. This is the complement of #11. This is not getting an even number less than 4.  Everything in the 

rectangle that wasn't shaded in #11 will now be shaded.  (    )  {                      } 

 

13.  No.  There is only one way to get a sum of two (getting a 1 on both dice).  There are multiple ways 

to get a 7 (for example, you could get a 1 and a 6 or a 2 and a 5, etc.).  You are more likely to get a 7 than 

a 2. 

14.  Unions of events are outcomes in at least one of the events and intersections of events are 

outcomes in both events.  Both unions and intersections are ways of combining events.  The union of 

two events always includes the intersection of the two events. 

15.       is the whole sample space and      is the empty set. 

Concept: Independent Events 

1.    {           }     {       }     {                           }     

{   }   Events C and D are complements. 

2.   ( )  
 

 
    ( )  

 

 
    ( )  

 

 
  ( )  

 

 
  

3.   (   )  
 

 
    ( ) ( )  (

 

 
) (

 

 
)  

  

  
 

 

 
.  The events are not independent. 



4.   (   )  
 

 
.   ( ) ( )  (

 

 
) (

 

 
)  

 

  
 

 

 
   The events are not independent. 

5.   (   )  
 

 
    ( ) ( )  (

 

 
) (

 

 
)  

 

  
 

 

 
.  The events are not independent.   

6.   Answers vary.   

7.  Event A is all the diamonds and all the hearts.  Event A has 26 outcomes.  Event B is all the spades.  

Event B has 13 outcomes.  Event C is all the fours.  Event C has four outcomes.  Event D is all the 

diamonds.  Event D has 13 outcomes. 

8.   ( )  
  

  
 

 

 
    ( )  

  

  
 

 

 
    ( )  

 

  
 

 

  
    ( )  

  

  
 

 

 
  

9.   (   )       ( ) ( )  (
 

 
) (

 

 
)  

 

 
     The events are not independent. 

10.   (   )  
 

  
    ( ) ( )  (

 

 
) (

 

  
)  

 

  
   The events are independent. 

11.   (   )  
 

 
  ( ) ( )  (

 

 
) (

 

 
)  

 

 
 

 

 
   The events are not independent. 

12.  The events are not independent. 

13.  The events are independent. 

14.  Disjoint events are two events that do not share any outcomes.  Independent events are two events 

such that one event occurring does not have an effect on the probability of the second event. 

15.  The two events must NOT be independent.  

Concept: Conditional Probability 

1.   ( )  
 

 
  ( )  

 

 
  ( )  

 

  
 

2.   ( | )  
 

 
  ( | )    

3.  The events are NOT independent. 

4.   ( | )  
 

  
  ( | )  

 

 
 

5.  The events ARE independent. 

6.   ( )  
 

 
  ( )  

 

 
  ( )  

 

 
  ( )  

 

 
 

7.   ( | )  
 

 
  ( | )  

 

 
 

8.  The events are NOT independent. 



9.   ( | )  
 

 
  ( | )  

 

 
 

10. The events ARE independent. 

11.  ( | )  
 

 
  ( | )  

 

 
 

12.  The events ARE independent. 

13.  Answers vary. 

14. Two events are independent if 1)  (   )   ( ) ( )   2)  ( | )   ( ) and  ( | )   ( ).  

Usually either method can be used, but the conditional probability method might be more intuitive. 

15.  Answers vary.  Students might mention that the sample space gets restricted to only the outcomes 

of event B. 

Concept: Two-Way Frequency Tables 

1.    

 Romantic 
Comedies 

Action Movies Horror Movies Total 

Female 12 10 3 25 

Male 8 25 6 39 

Total 20 35 9 64 

2.   ( )      

3.   ( )      

4.   ( | )     .   ( | )     .  These calculations are different because in the first, you know that 

the person likes romantic comedies and are looking for the probability that they are female, while in the 

second you know that the person is female and are looking for the probability that they like romantic 

comedies. 

5.  No, because  ( | )   ( )  

6.  (           )      

7.  (   |   )      

8.   (   |   )      

9.  Answers vary.   

10.  No, because  (   |   )   (   ). 

11.    (       )      



12.   (       |             )      

13.   (             |       )      

14.   (          |             )      

15.   (                                               )  
       

   
 

   

   
      

Concept: Everyday Examples of Independence and Probability 

1.   ( )      ,  (  |  )         ( | )        

2-4: 

 Disease No Disease Total 

Positive Test 995 29970 30965 

Negative Test 5 969030 96935 

Total 1000 999000 1000000 

5. The probability that a person has the disease given that they got a positive test result. 

6.   ( | )  
   

     
   .  This might seem surprising because it seemed like the test for the disease 

was accurate.  You might think that if you got a positive test result, there is a large chance you have the 

disease. 

7.  The probability that a person has the disease given that they got a negative test result. 

8.  ( |  )  
 

     
                 . 

9.  The two events are not independent.  Having the disease has an effect on your chance of receiving a 

positive test result. 

10.   ( )       ( )       (   )      

11.  No, because  ( ) ( )   (   ). 

12.   

 Snack No Snack Total 

Video Games 55 5 60 

No Video Games 25 15 40 

Total 80 20 100 

13.   ( | )  
  

  
     

14.  The probability that Matt played video games given that he had a snack. 

15.   ( | )  
  

  
     



Concept: Probability of Unions 

1.  The Addition Rule is  (   )   ( )   ( )   (   ).  It is used to find the probability of event 

A or event B occurring. 

2.  If A and B are disjoint, then  (   )   ( )   ( ). 

3.  Answers vary.  You must subtract the overlap between A and B so it is not counted twice. 

4.  86% 

5.  90% 

6.  10% 

7. 65% 

8.   ( )  
 

 
  ( )  

 

  
  (   )  

 

  
 

9.   (   )  
  

  
 

 

  
.  There is a bigger chance of picking a diamond or a four than a diamond and a 

four. 

10.  Events B and D are disjoint, so  (   )   ( )   ( )  

11.   (   )  
 

 
.  This is the probability that the first coin is a heads, the third coil is a tails, or both. 

12.   

 

13.  Answers vary.   (   )   ,  (   )  
 

 
.   



14.        

15.   (     )   ( )   ( )   ( )   (   )   (   )   (   )   (     ) 

Concept: Probability of Intersections 

1.  The Multiplication Rule is used to find the probability of intersections of events.   (   )  

 ( | ) ( )   ( | ) ( )  

2.  0, because they do not share any outcomes. 

3.   ( ) ( ) 

4.  If the events are independent, then  (   )   ( | ) ( ) is equivalent to  ( ) ( )  

5.  0.08=8% 

6.            

7.            

8.  99.95% 

9.          

10.  1% of the people with the disease will receive a negative test result.  

 (                      )         . 

11.  5 people out of the 1 million. 

12.  27% 

13.   (     )   (  [   ])   ( |   ) (   ) 

14.   (     )   ( |   ) (   )   ( |   ) ( | ) ( ) because  (   )  

 ( | ) ( )  

15.  13.05% 

Concept: Permutations and Combinations 

1.        .  This is the number of ways to choose and arrange 2 objects from a set of 8 objects. 

2.           .  This is the number of ways to arrange 8 objects. 

3.       .  This is the number of ways to choose 8 objects from a set of 8 objects. 

4.              This is the number of ways to choose 8 objects from a set of 14 objects. 



5.  Yes, because     
   

  
, and    is always greater than or equal to 1. 

6.  Use your calculator to verify that           

7.  Permutation, because order matters.   There is only one way to choose 0, 1, 2.  The probability is 
 

    
 

 

     
  

8.  Combination, because order doesn't matter.  There is only one  way to choose Bobby and David.  The 

probability is 
 

   
 

 

  
  

9.  Combination, because order doesn't appear to matter.            

10.  Permutation, because order matters.  There are        ways the winners could be all boys.  

There are           possible 1st, 2nd, 3rd place winners.  The probability is 
  

    
       

11.  There are          ways the winners could be all girls.  The probability is 
   

    
      

12.  Combination, because order doesn't matter.  There are       ways to choose 4 colleges within 

100 miles.  There are          ways to choose 4 colleges.  The probability is 
 

   
    . 

13.  Permutation, because order matters.             is the number of ways you could rank your 

top five.  If Jesse chooses one ranking at random, he has a 
 

     
 chance of choosing the right one. 

14.  Combination, because order doesn't matter.             Your probability of getting any 

particular 3 item combo is 
 

   
  

15.  There are 4 royal flushes, 1 per suit.  For the number of poker hands it is a combination calculation 

because order of cards within the hand doesn't matter.  There are              poker hands.  The 

probability is  
 

       
          

Concept: Probability to Analyze Fairness and Decisions 

1.  A game is fair if everyone has an equal chance of winning. 

2.  Flipping a coin can help to make a random choice when you have two options. 

3.  You could put names in a hat and randomly draw a name, or use a random number generator. 

4.  Answers vary.  You could flip two coins and let the four outcomes of HH, HT, TH, TT each belong to a 

different person.    

5.  Answers vary. 

6.  When you want to pick a certain number of people randomly from a set of people. 



7.  This game is fair. 

8.  This game is not fair.   The probability of you winning is 
  

  
 and the probability of your friend winning 

is 
  

  
  

9.  The game is not fair.  Your probability of winning is 
 

 
.  Shelly's probability of winning is 

 

 
.  Lisa's 

probability of winning is 
 

 
  

10.  In each case you have a 
 

 
 chance of winning so it doesn't matter which game you play. 

11.  Yes, because you have a greater than 50% chance of winning.  Your chance of winning is 
  

  
  

12.  This game is fair. 

13.  The game is not fair.   Rachel's chance of winning is 
  

  
 and your chance of winning is 

  

  
  

14.  The game is not fair.  Your chance of winning is 
 

  
 and your friend's chance of winning is 

 

  
   Your 

friend has a greater chance of winning. 

15.  Yes, he has a 3/4 chance of winning if his strategy is to switch. 


