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This packet is a general review of important concepts (Chapters 5‐8) in Geometry.  

In this packet, you’ll find: 

 

A) Pearson re‐teaching lessons broken down by chapter so students can see 

examples from each chapter if useful 

 

B) Need math help 24/7? Click on this link to Khan Academy. Search by topic to 

see examples done on video.  For example, students could search “factoring 

quadratics” or “exponential growth and decay” or “rules of logarithms.”   

 

These videos can be found at: https://www.khanacademy.org/    

 

C) Contact your math teacher directly via e‐mail or Schoology for questions, 

help & support. Reach out 

to your teachers! 
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Puyallup School District Virtual Learning Resources 

 

Virtual Learning Opportunities – Puyallup Teachers will communicate 

lessons and activity resources through your child’s Schoology Course or 

Group. Your child’s teacher is ready to support your student through 

virtual learning! 

 

Clever‐ a platform that makes it easier for schools to use many popular 

educational technology products.  Essentially, it is a “bookmark” bar for 

the educational system‐ curriculum, support, and accessible links are 

housed in one location.  You can access through PSD Favorites folder in 

the internet browser on a district issued device. 

  

Schoology‐ The Puyallup School District platform teachers use to 

communicate, send course updates, collect assignments and 

assessments, host Schoology conferences (audio and video) and is the 

electronic gradebook.   

 



Name Class Date 

 

5-1 Reteaching 

Connecting the midpoints of two sides of a triangle creates a segment called 
a midsegment of the triangle. 

Point X is the midpoint of AB . 

Point Y is the midpoint of BC . 

So, XY  is a midsegment of ∆ABC. 

There is a special relationship between a midsegment and the side 
of the triangle that is not connected to the midsegment. 

Triangle Midsegment Theorem 
• The midsegment is parallel to the third 

side of the triangle. 
• The length of the midsegment is half the length of 

the third side. 

XY AC  and 1
2

XY AC= . 

Connecting each pair of midpoints, you can see that a 
triangle has three midsegments. 

XY , YZ , and ZX  are all midsegments of ∆ABC. 

Because Z is the midpoint of 1,
2

AC XY AZ ZC AC= = = . 

 
QR  is a midsegment of ∆MNO. 

What is the length of MO ? 

Start by writing an equation using the Triangle 
Midsegment Theorem. 

( )

1
2

2
2 20
40

MO QR

MO QR

=

=

=

=

 

   So, MO = 40. 
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 Midsegments of Triangles 



Name Class Date 

 

5-1 Reteaching (continued) 

 
AB  is a midsegment of ∆GEF. What is the value of x? 

2AB = GF 

2(2x) = 20 

4x = 20 

x = 5 

Exercises 
Find the length of the indicated segment. 

  1. AC     2. TU    3. SU 

 

 

 

 

  4. MO     5. GH    6. JK  
    

 

 

 

 

Algebra In each triangle, AB  is a midsegment. Find the value of x. 

  7.         8.           9.  

 

 

 

10.        11.          12.    
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 Midsegments of Triangles 



Name Class Date 

 

5-2 Reteaching 

 
Perpendicular Bisectors 

There are two useful theorems to remember about perpendicular bisectors. 

Perpendicular Bisector Theorem 

If a point is on the perpendicular 
bisector of a segment, then it is 
equidistant from the endpoints of 
the segment. 

Converse of the Perpendicular 
Bisector Theorem 

If a point is equidistant from the 
endpoints of a segment, then it is 
on the perpendicular bisector of 
the segment. 

X is on the perpendicular 
bisector, so it is 
equidistant from the 
endpoints A and B. 

Because X is equidistant 
from the endpoints C and 
D, it is on the 
perpendicular bisector of 
the segment. 

 
What is the value of x? 

Since A is equidistant from the endpoints of the segment, it is on the 
perpendicular bisector of EG . So, EF = GF and x = 4. 

Exercises 
Find the value of x. 

  1.           2.     3.   
       

 

 

    

   4.           5.     6.  
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Perpendicular and Angle Bisectors 

 

 



Name Class Date 

 

5-2 Reteaching (continued) 

Angle Bisectors 

There are two useful theorems to remember about angle bisectors. 

Angle Bisector Theorem 

If a point is on the bisector of an 
angle, then the point is 
equidistant from the sides of the 
angle. 

Converse of the Angle 
Bisector Theorem 

If a point in the interior of an 
angle is equidistant from the 
sides of an angle, then the point 
is on the angle bisector. 

X is on the angle bisector 
and is therefore 
equidistant from the 
sides of the angle. 

Because X is on the 
interior of the angle and 
is equidistant from the 
sides, X is on the angle 
bisector. 

  

What is the value of x? 

Because point A is in the interior of the angle and it is equidistant 
from the sides of the angle, it is on the bisector of the angle. 

BCA ECA∠ ≅ ∠  

x = 40 

Exercises 
Find the value of x. 

 7.                                                                                                              
                                                             
                                    
   

                         8.                     9.         
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Perpendicular and Angle Bisectors 

 



Name Class Date 

 

5-3 Reteaching 

 
The Circumcenter of a Triangle 
If you construct the perpendicular bisectors of all three sides of a 
triangle, the constructed segments will all intersect at one point. 
This point of concurrency is known as the circumcenter of the triangle. 

It is important to note that the circumcenter of a triangle can lie inside, 
on, or outside the triangle. 

The circumcenter is equidistant from the three 
vertices. Because of this, you can construct a 
circle centered on the circumcenter that passes 
through the triangle’s vertices. This is called a 
circumscribed circle. 

 
Find the circumcenter of right ∆ABC. 

First construct perpendicular bisectors of the two legs, 
AB  and AB . These intersect at (2, 2), the circumcenter. 

Notice that for a right triangle, the circumcenter is on the 
hypotenuse. 

Exercises 

  1.         2.            3. 

 

 

 

 

 
Coordinate Geometry Find the circumcenter of ∆ABC. 

4. A(0, 0) 5. A(27, 3) 6. A(25, 2) 
B(0, 8)                                             B(9, 3)                                      B(3, 2) 
C(10, 8)                                           C(27, 27)                                  C(3, 6) 
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Bisectors in Triangles 

Coordinate Geometry Find the circumcenter of each right triangle. 



Name Class Date 

 

5-3 
 

Reteaching (continued) 

The Incenter of a Triangle 
If you construct angle bisectors at the three vertices of a triangle, the 
segments will intersect at one point. This point of concurrency where the 
angle bisectors intersect is known as the incenter of the triangle. 

It is important to note that the incenter of a triangle will always lie inside 
the triangle. 

The incenter is equidistant from the sides of the triangle. 
You can draw a circle centered on the incenter that just 
touches the three sides of the triangle. This is called an 
inscribed circle. 

 
Find the value of x. 

The angle bisectors intersect at P. The incenter P is equidistant 
from the sides, so SP = PT. Therefore, x = 9. 

Note that PV , the continuation of the angle bisector, is not the 
correct segment to use for the shortest distance from P to AC . 

Exercises 
Find the value of x. 
  7.                8.                   9. 

 

10.          11.                 12. 
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Bisectors in Triangles 

 



Name Class Date 

 

5-4 Reteaching 

A median of a triangle is a segment that runs from one vertex of the triangle to 
the midpoint of the opposite side. The point of concurrency of the medians is 
called the centroid. 

The medians of ∆ABC are ,AM CX , and BL . 

The centroid is point D. 
 
An altitude of a triangle is a segment that runs from one vertex perpendicular 
to the line that contains the opposite side. The orthocenter is the point of 
concurrency for the altitudes. An altitude may be inside or outside the triangle, 
or a side of the triangle. 

The altitudes of ∆QRS are ,QT RU , and SN . 

The orthocenter is point V. 

Determine whether AB  is a median, an altitude, or neither. 
  1.          2. 

 

 

 

3.  4.  

 

 

 

5. Name the centroid. 6. Name the orthocenter. 
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Medians and Altitudes 



Name Class Date 

 

5-4 
 

Reteaching (continued) 

The medians of a triangle intersect at a point two-thirds of the distance from a vertex to 
the opposite side. This is the Concurrency of Medians Theorem. 

CJ  and AH  are medians of ∆ABC  
and point F is the centroid. 

2
3

CF CJ=  

 
Point F is the centroid of ∆ABC. If CF = 30, what is CJ? 

2
3

CF CJ=  Concurrency of Medians Theorem 

230
3

CJ= ×  Fill in known information. 

3 30
2

CJ× =  Multiply each side by 3
2

. 

45 = CJ Solve for CJ. 

Exercises 
In ∆VYX, the centroid is Z. Use the diagram to solve the problems. 

7. If XR = 24, find XZ and ZR. 

8. If XZ = 44, find XR and ZR. 

9. If VZ = 14, find VP and ZP. 

10. If VP = 51, find VZ and ZP. 

11. If ZO = 10, find YZ and YO. 

12. If YO = 18, find YZ and ZO. 

In Exercises 13–16, name each segment. 

13. a median in ∆DEF 

14. an altitude in ∆DEF 

15. a median in ∆EHF 

16. an altitude in ∆HEK 
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 Medians and Altitudes 
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5-5 

 

Reteaching 

 
In an indirect proof, you prove a statement or conclusion to be true by proving the 
opposite of the statement to be false. 

There are three steps to writing an indirect proof. 

Step 1: State as a temporary assumption the opposite (negation) of what you want 
to prove. 

Step 2: Show that this temporary assumption leads to a contradiction. 

Step 3: Conclude that the temporary assumption is false and that what you want to 
prove must be true. 

 
Given: There are 13 dogs in a show; some are long-haired and the rest are short-

haired. There are more long-haired than short-haired dogs. 

Prove: There are at least seven long-haired dogs in the show. 

Step 1: Assume that fewer than seven long-haired dogs are in the show. 

Step 2: Let   be the number of long-haired dogs and s be the number of short-
haired dogs. Because  + s = 13, s = 13 − . If  is less than 7, s is 
greater than or equal to 7. Therefore, s is greater than  . This contradicts 
the statement that there are more long-haired than short-haired dogs. 

Step 3: Therefore, there are at least seven long-haired dogs. 

Exercises 
Write the temporary assumption you would make as a first step in writing an 
indirect proof. 

1. Given: an integer q; Prove: q is a factor of 34. 

2. Given: ∆XYZ; Prove: XY + XZ > YZ. 

3. Given: rectangle GHIJ; Prove: m∠G = 90 

4. Given: XY  and XM ; Prove: XY = XM 

Write a statement that contradicts the given statement. 

5. Whitney lives in an apartment. 

6. Marc does not have three sisters. 

7. ∠1 is a right angle. 

8. Lines m and h intersect. 
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Indirect Proof 
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5-5 

 

Reteaching (continued) 

 
Given: ∠A and ∠B are not complementary. 
Prove: ∠C is not a right angle. 

Step 1: Assume that∠C is a right angle. 

Step 2: If ∠C is a right angle, then by the Triangle Angle-Sum Theorem, m∠A + 
m∠B + 90 = 180. So m∠A + m∠B = 90. Therefore, ∠A and ∠B are 
complementary. But ∠A and ∠B are not complementary. 

Step 3: Therefore, ∠C is not a right angle. 

Exercises 

Complete the proofs. 

9. Arrange the statements given at the right to complete the steps of the 
indirect proof. 

 

10. Complete the steps below to write a convincing argument using indirect 
reasoning. 

Given: ∆DEF with D F∠ ≅ ∠  

Prove: EF DE≅  

Step 1:  ?  

Step 2:  ?  

Step 3:  ?  

Step 4:  ?   
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Indirect Proof 

Given: XY YZ≅  
Prove: 1 4∠ ≅ ∠  

Step 1:  ?  

Step 2:  ?  

Step 3:  ?  

Step 4:  ?  

Step 5:  ?  

Step 6:  ?  

A. But XY YZ≅ . 

B. Assume 1 4∠ ≅ ∠ . 
C. Therefore, 1 4∠ ≅ ∠ . 

D. ∠1 and ∠2 are supplementary, and 
∠3 and ∠4 are supplementary. 

E. According to the Converse of the 
Isosceles Triangle Theorem, XY = YZ or 
XY YZ≅ . 

F. If 1 4∠ ≅ ∠ , then by the Congruent 
Supplements Theorem, 2 3∠ ≅ ∠ . 



Name Class Date 

 

5-6 Reteaching 

 
For any triangle, if two sides are not congruent, then the larger angle is opposite the 
longer side (Theorem 5-10). Conversely, if two angles are not congruent, then the 
longer side is opposite the larger angle (Theorem 5-11). 

 
Use the triangle inequality theorems to answer the questions. 

a. Which is the largest angle of ∆ABC? 

AB  is the longest side of ∆ABC. ∠C lies opposite AB  

∠C is the largest angle of ∆ABC. 

b. What is m∠E? Which is the shortest side of ∆DEF? 

m∠D + m∠E + m∠F = 180        Triangle Angle-Sum Theorem 

30 + m∠E + 90 = 180      Substitution 

120 + m∠E = 180      Addition 

m∠E = 60       Subtraction Property of Equality 

∠D is the smallest angle of ∆DEF. Because FE  lies opposite ∠D, 

FE  is the shortest side of ∆DEF. 

Exercises 
1. Draw three triangles, one obtuse, one acute, and one right. Label the vertices. 

Exchange your triangles with a partner. 
a. Identify the longest and shortest sides of each triangle. 
b. Identify the largest and smallest angles of each triangle. 
c. Describe the relationship between the longest and shortest sides and 

the largest and smallest angles for each of your partner’s triangles. 

Which are the largest and smallest angles of each triangle? 
    
2.        3.         4. 

 
 
 

 
  5.                                                    6.                                                7.  
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 Inequalities in One Triangle 

Which are the longest and shortest sides of each triangle? 



Name Class Date 

 

5-6 Reteaching (continued) 

 
For any triangle, the sum of the lengths of any two sides is greater than the length 
of the third side. This is the Triangle Inequality Theorem. 

AB + BC > AC 

AC + BC > AB 

AB + AC > BC 

 
A. Can a triangle have side lengths 22, 33, and 25? 

Compare the sum of two side lengths with the third side length. 

22 + 33 > 25 22 + 25 > 33 25 + 33 > 22 

A triangle can have these side lengths. 

B. Can a triangle have side lengths 3, 7, and 11? 

Compare the sum of two side lengths with the third side length. 

3 + 7 < 11 3 + 11 > 7 11 + 7 > 3 

A triangle cannot have these side lengths. 

C. Two sides of a triangle are 11 and 12 ft long. What could be the length of the 
third side? 

Set up inequalities using x to represent the length of the third side. 

x + 11 > 12 x + 12 > 11 11 + 12 > x 
x > 1 x > –1 23 > x 

The side length can be any value between 1 and 23 ft long. 

Exercises 

8. Can a triangle have side lengths 2, 3, and 7? 

9. Can a triangle have side lengths 12, 13, and 7? 

10. Can a triangle have side lengths 6, 8, and 9? 

11. Two sides of a triangle are 5 cm and 3 cm. What could be the length of the third 
side? 

12. Two sides of a triangle are 15 ft and 12 ft. What could be the length of the third 
side? 
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 Inequalities in One Triangle 
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5-7 Reteaching 

Consider ∆ABC and ∆XYZ. If ,AB XY BC YZ≅ ≅ , and 
m∠Y . m∠B, then XZ > AC. This is the Hinge Theorem 
(SAS Inequality Theorem). 

 
Which length is greater, GI or MN? 

Identify congruent sides: MO GH≅  and NO HI≅ . 

Compare included angles: m∠H > m∠O. 

By the Hinge Theorem, the side opposite the larger 
included angle is longer. 

So, GI > MN. 

 

At which time is the distance between the tip of a clock’s hour hand and the tip of its 
minute hand greater, 3:00 or 3:10? 

Think of the hour hand and the minute hand as two sides of a triangle whose 
lengths never change, and the distance between the tips of the hands as the third 
side. 3:00 and 3:10 can then be represented as triangles with two pairs of 
congruent sides. The distance between the tips of the hands is the side of the 
triangle opposite the included angle. 
At 3:00, the measure of the angle formed by the hour hand and minute hand is 
90°. At 3:10, the measure of the angle is less than 90°. 

So, the distance between the tip of the hour hand and the tip of the minute hand is 
greater at 3:00. 

Exercises 
1. What is the inequality relationship between LP 

and XA in the figure at the right? 

2. At which time is the distance between the tip of a 
clock’s hour hand and the tip of its minute hand 
greater, 5:00 or 5:15? 
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Inequalities in Two Triangles 
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5-7 Reteaching (continued) 

 
Consider ∆LMN and ∆PQR. If ,LM PQ MN QR≅ ≅ , 
and PR > LN, then m∠Q > m∠M. This is the Converse 
of the Hinge Theorem (SSS Inequality Theorem). 

 
TR > ZX. What is the range of possible values for x? 

The triangles have two pairs of congruent sides, because 
RS = XY and TS = ZY . So, by the Converse of the Hinge 
Theorem, m∠S > m∠Y. 

Write an inequality: 

72 > 5x + 2 Converse of the Hinge Theorem 

70 > 5x Subtract 2 from each side. 

14 > x Divide each side by 5. 

Write another inequality: 

m∠Y > 0 The measure of an angle of a triangle is greater than 0. 

5x + 2 > 0 Substitute. 

5x > −2 Subtract 2 from each side. 

2
5

x > −  Divide each side by 5. 

So, 
2 14
5

x− < < . 

Exercises 
Find the range of possible values for each variable. 

 3.            4.  

 

 

 

5. Reasoning An equilateral triangle has sides of length 5, and an isosceles 
triangle has side lengths of 5, 5, and 4. Write an inequality for x, the measure of 
the vertex angle of the isosceles triangle. 
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Inequalities in Two Triangles 
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6-1 Reteaching 

Interior Angles of a Polygon 

The angles on the inside of a polygon are called interior angles. 

Polygon Angle-Sum Theorem: 

The sum of the measures of the angles of an  
n-gon is (n − 2)180. 

You can write this as a formula. This formula works for 
regular and irregular polygons. 

Sum of angle measures = (n − 2)180 

What is the sum of the measures of the angles in a hexagon? 

There are six sides, so n = 6. 

Sum of angle measures = (n − 2)180 

= (6 − 2)180 Substitute 6 for n 

= 4(180) Subtract. 

= 720 Multiply. 
The sum of the measures of the angles in a hexagon is 720. 

You can use the formula to find the measure of one interior angle of a regular 
polygon if you know the number of sides. 

 

What is the measure of each angle in a regular pentagon? 

Sum of angle measures = (n − 2)180 

= (5 − 2)180 Substitute 5 for n 

= 3(180) Subtract. 

= 540 Multiply. 
Divide by the number of angles: 

Measure of each angle = 540 ÷ 5 

                                                       = 108 Divide. 
Each angle of a regular pentagon measures 108. 
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The Polygon Angle-Sum Theorems 

A pentagon has 5 interior angles. 



Name Class Date 

 

6-1 Reteaching (continued) 

Exercises 
Find the sum of the interior angles of each polygon. 

1. quadrilateral 2. octagon 3. 18-gon 

4. decagon 5. 12-gon 6. 28-gon 

Find the measure of an interior angle of each regular polygon. Round to the 
nearest tenth if necessary. 

7. decagon 8. 12-gon 9. 16-gon 

10. 24-gon 11. 32-gon 12. 90-gon 

Exterior Angles of a Polygon 
The exterior angles of a polygon are those formed by 
extending sides. There is one exterior angle at each vertex. 

Polygon Exterior Angle-Sum Theorem: 
The sum of the measures of the exterior angles of a polygon 
is 360. 

A pentagon has five exterior angles. The sum of the 
measures of the exterior angles is always 360, so each 
exterior angle of a regular pentagon measures 72. 

Exercises 
Find the measure of an exterior angle for each regular polygon. Round to the 
nearest tenth if necessary. 

13. octagon 14. 24-gon 15. 34-gon 

16. decagon 17. heptagon 18. hexagon 

19. 30-gon 20. 28-gon 21. 36-gon 

22. Draw a Diagram A triangle has two congruent angles, and an exterior angle 
that measures 140. Find two possible sets of angle measures for the triangle. 
Draw a diagram for each. 
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The Polygon Angle-Sum Theorems 



 
 
Name 

 
 
Class 

 
 
Date 

 

6-2 Reteaching 

Parallelograms 
Remember, a parallelogram is a quadrilateral with both pairs of opposite sides 
parallel. Here are some attributes of a parallelogram: 

The opposite sides are congruent. 

The consecutive angles are supplementary. 

The opposite angles are congruent. 

The diagonals bisect each other. 

You can use these attributes to solve problems about parallelograms. 
 

Find the value of x. 

Because the consecutive angles are supplementary, 

x + 60 = 180 

x = 120 
 

Find the value of x. 

Because opposite sides are congruent, 

x + 7 = 15 

x = 8 
 

Find the value of x and y. 

Because the diagonals bisect each other, y = 3x and 4x = y + 3. 

4x = y + 3 

4x = 3x + 3 Substitute for y. 

x = 3 Subtraction Property of = 

y = 3x Given 

y = 3(3) Substitute for x. 

y = 9 Simplify. 
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 Properties of Parallelograms 



 
 
Name 

 
 
Class 

 
 
Date

 

6-2 Reteaching (continued) 

Exercises 
Find the value of x in each parallelogram. 

1.         2. 

 

 

3.         4. 

 

5.          6. 

 

 

 

7.         8. 

 

 

 

9.       10. 

 

 
 

11.        12. 
 
 
 
 
13. Writing Write a statement about the consecutive angles of a parallelogram. 

14. Writing Write a statement about the opposite angles of a parallelogram. 

15. Reasoning One angle of a parallelogram is 47. What are the measures of the other 
three angles in the parallelogram? 
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6-3 Reteaching

Is a quadrilateral a parallelogram? 

There are five ways that you can confirm that a quadrilateral is a parallelogram. 

If both pairs of opposite sides are parallel, then 
the quadrilateral is a parallelogram. 

If both pairs of opposite sides are congruent, 
then the quadrilateral is a parallelogram. 

If both pairs of opposite angles are congruent, then 
the quadrilateral is a parallelogram. 

If the diagonals bisect each other, then the 
quadrilateral is a parallelogram. 

If one pair of sides is both congruent and parallel, 
then the quadrilateral is a parallelogram. 

 

Exercises 
Can you prove that the quadrilateral is a parallelogram based on the given 
information? Explain. 

1.              2.                 3.                                                                        

 

 

  4.             5.            6. 
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Proving That a Quadrilateral Is a Parallelogram 



Name Class Date 

 

6-3 Reteaching (continued) 

Determine whether the given information is sufficient to prove that 
quadrilateral WXYZ is a parallelogram. 

7. WY  bisects ZX    8. WX ║ ZY ; WZ XY≅  

9. VZ VX≅ ,WZ YZ≅  10. ∠VWZ ≅ ∠VYX; WZ XY≅  

You can also use the requirements for a parallelogram to solve problems. 

 

For what value of x and y must figure ABCD be a parallelogram? 

In a parallelogram, the two pairs of opposite angles are congruent. So, in 
ABCD, you know that x = 2y and 5y + 54 = 4x. You can use these two 
expressions to solve for x and y. 
Step 1: Solve for y. 5y + 54 = 4x 

                                            5y + 54 = 4(2y)               Substitute 2y for x. 

5y + 54 =  8y Simplify. 

54 =  3y Subtract 5y from each side. 

18 =  y Divide each side by 3. 

Step 2: Solve for x. x = 2y Opposite angles of a parallelogram are congruent. 

x =  2(18) Substitute 18 for y. 

x =  36 Simplify. 
For ABCD to be a parallelogram, x must be 36 and y must be 18. 

Exercises 
For what value of x must the quadrilateral be a parallelogram? 

11.    12.      13.  

 

 

14.    15.      16. 
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 Proving That a Quadrilateral Is a Parallelogram 



Name Class Date 

 

6-4 Reteaching 

Rhombuses, rectangles, and squares share some characteristics. But they also have some 
unique features. 

A rhombus is a parallelogram with four congruent sides. 

 

 

 

 

 

 

There are some special features for each type of figure. 

Rhombus:    The diagonals are perpendicular. 

The diagonals bisect a pair of opposite angles. 

Rectangles: The diagonals are congruent. 

Squares:       The diagonals are perpendicular. 
The diagonals bisect a pair of opposite angles (forming two 45° 
angles at each vertex). 
The diagonals are congruent. 

Exercises 
Decide whether the parallelogram is a rhombus, a rectangle, or a square. 

1.          2.        3.          4. 
 

 

Prentice Hall Geometry • Teaching Resources 
Copyright © by Pearson Education, Inc., or its affiliates. All Rights Reserved. 

39 

 Properties of Rhombuses, Rectangles, and Squares 

A rectangle is a parallelogram with four congruent angles. 
These angles are all right angles. 

A square is a parallelogram with four congruent sides and four 
congruent angles. A square is both a rectangle and a rhombus. A 
square is the only type of rectangle that can also be a rhombus. 

Here is a Venn diagram to help you see the relationships. 



Name Class Date 

 

6-4 Reteaching (continued) 

List the quadrilaterals that have the given property. Choose among 
parallelogram, rhombus, rectangle, and square. 

5. Opposite angles are supplementary. 6. Consecutive sides are ≅. 

7. Consecutive sides are ⊥. 8. Consecutive angles are ≅. 

You can use the properties of rhombuses, rectangles, and squares to solve 
problems. 

 

Determine the measure of the numbered angles in rhombus DEFG. 

∠1 is part of a bisected angle. m∠DFG = 48, so m∠1 = 48. 

Consecutive angles of a parallelogram are supplementary. 
m∠EFG = 48 + 48 = 96, so m∠DGF = 180 − 96 = 84. 

The diagonals bisect the vertex angle, so m∠2 = 84 ÷ 2 = 42. 

Exercises 
Determine the measure of the numbered angles in each rhombus. 

9.         10. 

 

 

 

Determine the measure of the numbered angles in each figure. 

11. rectangle ABCD 12. square LMNO 

 

 

 

 

Algebra TUVW is a rectangle. Find the value of x and the length of 
each diagonal. 

13. TV = 3x and UW = 5x − 10 14. TV = 2x − 4 and UW = x + 10 

15. TV = 6x + 4 and UW = 4x + 8 16. TV = 7x + 6 and UW = 9x − 18 

17. TV = 8x − 2 and UW = 5x + 7 18. TV = 10x − 4 and UW = 3x + 24 
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 Properties of Rhombuses, Rectangles, and Squares 



Name 
 

Class Date

 

Reteaching 

A parallelogram is a rhombus if either of these conditions is met: 
 

 

 

 

1) The diagonals of the parallelogram are 2) A diagonal of the parallelogram 
perpendicular. (Theorem 6-16) bisects a pair of opposite angles. 
 (Theorem 6-17) 

 

A parallelogram is a rectangle if the diagonals of the parallelogram are congruent. 

          WY XZ≅  

 
Exercises 
Classify each of the following parallelograms as a rhombus, a rectangle, or a 
square. For each, explain. 

1. MO PN≅  

 

3. AC BD≅  

Use the properties of rhombuses and rectangles to solve problems. 

 
For what value of x is  DEFG a rhombus? 

In a rhombus, diagonals bisect opposite angles. 

So, m∠GDF = m∠EDF. 

 

(4x + 10) = (5x + 6) Set angle measures equal to each other. 
10 = x + 6 Subtract 4x from each side. 

4 = x Subtract 6 from each side. 
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Conditions for Rhombuses, Rectangles, and Squares 

2. 

6-5 
 



Name 
 

Class Date

 

              
Exercises 
 

4. For what value of x is WXYZ    a 
rhombus? 

 
 
5. SQ = 14. For what value of x is 

PQRS a rectangle? 
Solve for PT. Solve for PR.

 
 
 
 
 
 

6. For what value of x is RSTU a rhombus? 
What is m∠SRT? What is m∠URS? 

 
 
 
 
 
 
 
 
7. LN = 54. For what value of x 

is LMNO a rectangle? 
  

 
 
 
 
 
 
 
 
 
 

8. Given: ABCD, AC BD⊥  at E. 
Prove: ABCD is a rhombus. 

 

     Statements    Reasons 
1) AE CE=  1) ?  

2) atAC BD E⊥  2) ?  

3) ?  3) Definition of perpendicular lines 

4) ?   4) ?  

5) ?  5) Reflexive Property of Congruence 

6) ΔAED ≅  ΔCED 6) ?  

7) AD CD≅  7) ?  

8) ?  8) Opposite sides of a  are ≅ . 
9) ?  9) ?  

10) ABCD is a rhombus. 10) ?  
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Conditions for Rhombuses, Rectangles, and Squares 6-5 
 

Reteaching(continued
 



Name 
 

Class Date

 

Reteaching  

 

A trapezoid is a quadrilateral with exactly one pair of parallel sides. 
The two parallel sides are called bases. The two nonparallel sides are 
called legs. 

A pair of base angles share a common base. 

∠1 and ∠ 2 are one pair of base angles. 

∠ 3 and ∠ 4 are a second pair of base angles. 

In any trapezoid, the midsegment is parallel to the bases. The length of 
the midsegment is half the sum of the lengths of the bases. 

1 = (  + )
2

MN QR ZX  

An isosceles trapezoid is a trapezoid in which the legs are congruent. 
An isosceles trapezoid has some special properties: 

Each pair of base angles is congruent. The diagonals are congruent. 
  

 
 
 
 
Exercises 
1. In trapezoid LMNO, what is the measure of ∠OLM? 

What is the measure of ∠LMN? 

2. WXYZ is an isosceles trapezoid and WY = 12. What is XZ? 

3. XZ is the midsegment of trapezoid EFGH. If FG = 8 and EH = 12, 
what is XZ? 
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 6-6 
 Trapezoids and Kites 

 



Name 
 

Class Date

6-6 
 

Reteaching (continued)  

 
A kite is a quadrilateral in which two pairs of consecutive sides are 
congruent and no opposite sides are congruent. 

In a kite, the diagonals are perpendicular. The diagonals look like the 
crossbars in the frame of a typical kite that you f y. 

Notice that the sides of a kite are the hypotenuses of four right triangles 
whose legs are formed by the diagonals. 

 
Write a two-column proof to identify three pairs of congruent triangles in 
kite FGHJ. 

 

Statements   Reasons 
1) m∠FKG = m∠GKH = m∠HKJ = m∠JKF = 90 1) Theorem 6-22 

2) FG FJ≅  2) Given 

3) FK FK≅  3) Reflexive Property of Congruence 
4) FKJFKG∆ ≅ ∆  4) HL Theorem 

 5) JK KG≅  5) CPCTC 

6) KH KH≅  6) Reflexive Property of Congruence 

7) JKH GKH∆ ≅ ∆  7) SAS Postulate 

 8) JH GH≅  8) Given 

9) FH FH≅  9) Reflexive Property of Congruence 

10) FJH FGH∆ ≅ ∆  10) SSS Postulate 

So ,FKG FKJ∆ ≅ ∆  ,JKH GKH∆ ≅ ∆  and FJH FGH∆ ≅ ∆ . 

Exercises 
In kite FGHJ in the problem, m∠JFK = 38 and m∠KGH = 63. Find the 
following angle and side measures. 

4. m∠FKJ   5. m∠FJK   6. m∠FKG 

7.  m∠KFG   8. m∠FGK   9. m∠GKH 

10. m∠KHG 11. m∠KJH 12. m∠JHK 

13. If FG = 4.25, what is JF? 

14. If HG = 5, what is JH? 

15. If JK = 8.5, what is GJ? 
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Trapezoids and Kites 

H 



Name 
 

Class Date

 

6-7 Reteaching 

Below are some formulas that can help you classify figures on a coordinate plane. 

To determine if line segments that form sides or diagonals 
are congruent, use the Distance Formula: 

2 2
2 1 2 1 = (   )  + (y   y ) .d x x− −  

In the figure at the right, the length of AB  is 
2 2 2 2(5 1)  + (4 1) 4 3 5.− − = + =  

In the figure above right the length of BC  is 
2 2 2 2(5 0)  + (4 4) 5 0 5.− − = + =  

So, .AB BC≅  The figure is an isosceles triangle. 

To find the midpoint of a side or diagonal, use the Midpoint Formula. 

1 2 1 2,
2 2

x x y yM + + =  
 

 

In the figure above, the midpoint of AB  is 1 5 1 4 6 5, , (3, 2.5)
2 2 2 2
+ +   = =   

   
 

To determine whether line segments that form sides or diagonals are parallel 
or perpendicular, use the Slope Formula. 

2 1

2 1

y ym
x x
−

=
−

 

In the figure at the right, the slope of AB  is (4 1) 3 .
(5 1) 4
−

=
−

 

The slope of TS  is (6 3) 3 .
(5 1) 4
−

=
−

 The line segments are 

parallel. 

Lines with equal slopes are parallel.  

Lines with slopes that have a product of –1 are perpendicular. 

Exercises 
1. How could you use the formulas to determine if a polygon on a coordinate plane  

is a rhombus? 

2. How could you use the formulas to determine if a trapezoid on a coordinate plane 
is isosceles? 

3. How could you use the formulas to determine if a quadrilateral on a coordinate 
plane is a kite? 
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Polygons in the Coordinate Plane 



Name 
 

Class Date 

 

  

 

Is ∆ABC scalene, isosceles, or equilateral? 

Find the lengths of the sides using the Distance Formula. 

2 2 = (6) + (1) = 36 + 1 = 37BA  

 
2 2 = (4) + ( 3) = 16 + 9  = 25 5CA − =  

The sides are all different lengths. So, ∆ABC is scalene. 

 
Is quadrilateral GHIJ a parallelogram? 

Find the slopes of the opposite sides. 

slope of 4 2 1GH = ;
3

−
=

0 − (−3)
 slope of 1 2) 1 = ;

3
JI − − (−

=
4 −1

  

slope of 1 4 5 = ;
4

HI − − −
=

4 − 0
 slope of 2 3 5 = ;

4
GJ − − −

=
1− (−3)

 

So, JI GH  and .HI GJ  Therefore, GHIJ is a parallelogram. 
 
Exercises 
 
∆JKL has vertices at J(–2, 4), K(1, 6), and L(4, 4). 

4. Determine whether ∆JKL is scalene, isosceles, or equilateral. Explain. 

5. Determine whether ∆JKL is a right triangle. Explain. 

6. Trapezoid ABCD has vertices at A(2, 1), B(12, 1), C(9, 4), and D(5, 4). Which formula would 
help you find out if this trapezoid is isosceles? Is this an isosceles trapezoid? Explain. 
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6-7 
Reteaching (continued) 

Polygons in the Coordinate Plane 

2 2 = (2) + (4) = 20BC



Name 
 

Class Date 

 

6-8
 

You can use variables instead of integers to name the coordinates of a polygon in the 
coordinate plane. 

 

Use the properties of each figure to find the missing coordinates. 
 

 

 
 
 
 
 
 
 

rhombus MNPQ                         square ABCD   
M is at the origin (0, 0). Because diagonals of a    Because all sides are congruent, D has 
rhombus bisect each other, N has x-coordinate 2

a .    coordinate (0, x). Because all angles 
Because the x-axis is a horizontal line of symmetry      are right, C has coordinates (x, x). 
for the rhombus, Q has coordinates ( 2

a , –b). 

 
Exercises  
Use the properties of each figure to find the missing coordinates. 

1. parallelogram OPQR 2. rhombus XYZW 3. square QRST 
 

 

 

 

 

4. A quadrilateral has vertices at (a, 0), (–a, 0), (0, a), and (0, –a). Show that it is 
a square. 

5. A quadrilateral has vertices at (a, 0), (0, a + 1), (–a, 0), and (0, –a – 1). Show that it 
is a rhombus. 

6. Isosceles trapezoid ABCD has vertices A(0, 0), B(x, 0), and D(k, m). Find the 
coordinates of C in terms of x, k, and m. Assume AB CD . 

Prentice Hall Geometry • Teaching Resources 
Copyright © by Pearson Education, Inc., or its affiliates. All Rights Reserved. 

79 

Applying Coordinate Geometry 
 

 

 Reteaching 



Name Class Date 

 

6-8 Reteaching (continued) 

You can use a coordinate proof to prove geometry theorems. You can use the 
Distance Formula, the Slope Formula, and the Midpoint Formula when writing 
coordinate proofs. With the Midpoint Formula, using multiples of two to name 
coordinates makes computation easier. 

 

Plan a coordinate proof to show that the diagonals of a square are congruent. 

Draw and label a square on a coordinate grid. In square ABCD, 
AB = BC = CD = DA. Draw in the diagonals, AC  and BD . 

Prove that AC = BD. Use the Distance Formula. 
2 2 2 2 2 = (0 a)  + (a 0) = + a  = 2CA a a− −  

2 2 2 2 2 = ( 0)  + ( 0) = +  = 2BD a a a a a− −  

So, CA = BD. The diagonals of the square are congruent. 

Exercises 

7. How would you use a coordinate proof to prove that the diagonals of a square are 
perpendicular? 

8. How would you use a coordinate proof to prove that the diagonals of a 
rectangle are congruent? 

9. How would you use a coordinate proof to prove that if the midpoints of the 
sides of a trapezoid are connected they will form a parallelogram? 

10. How would you use a coordinate proof to prove that the diagonals of a 
parallelogram bisect one another? 

11. Classify quadrilateral ABCD with vertices A(0, 0), B(a, –b), C(c, –b), D(a 
+ c, 0) as precisely as possible. Explain. 

12. Classify quadrilateral FGHJ with vertices F(a, 0), G(a, 2c), H(b, 2c), and J(b, c) as 
precisely as possible. Explain. 
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Applying Coordinate Geometry 
 

 



Name Class Date 

 

6-9
Reteaching 

 
A coordinate proof can be used to prove geometric relationships. A coordinate proof 
uses variables to name coordinates of a figure on a coordinate plane. 

 
Use coordinate geometry to prove that the diagonals of a rectangle 
are congruent. 

2 2

2 2

2 2

2 2

2 2

AC = (k 0) + (   0)

=  + 

 = (0 )  + ( 0)

= ( )  + 

= + 

m

k m

BD k m

k m

k m

AC BD

−

− −

−

−

≅

 

Exercises 

Use coordinate geometry to prove each statement. 

1. Diagonals of an isosceles 
trapezoid are congruent. 

 

2. The line containing 
the midpoints of two 
sides of a triangle is 
parallel to the third 
side. 

 

3. The segments 
joining the midpoints 
of a rectangle form a 
rhombus. 
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Proofs Using Coordinate Geometry 

 



Name Class Date 

 

6-9 Reteaching (continued) 

 

The example used the Distance Formula to prove two line segments congruent. When planning 
a coordinate proof, write down the formulas that you will need to use, and write what you can 
prove using those formulas. 

Exercises 
State whether you can reach each conclusion below using coordinate methods. Give a 
reason for each answer. 

4. 1 = .
2

AB CD  

5. ∆ABC is equilateral. 

6. Quadrilateral ABCD is a square. 

7. The diagonals of a quadrilateral form right angles. 

8. Quadrilateral ABCD is a trapezoid. 

9. ∆ABC is a right triangle. 

10. Quadrilateral ABCD is a kite. 

11. The diagonals of a quadrilateral form angles that measure 30 and 150. 

12. m∠D = 33 

13. ∆ABC is scalene. 

14. The segments joining midpoints of an equilateral triangle form an equilateral 
triangle. 

15. Quadrilateral KLMN is an isosceles trapezoid. 
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Proofs Using Coordinate Geometry 

 



Name Class Date 

 

7-1 Reteaching 

  

About 15 of every 1000 light bulbs assembled at the Brite Lite Company are 
defective. If the Brite Lite Company assembles approximately 13,000 light bulbs each 
day, about how many are defective? 

Set up a proportion to solve the problem. Let x represent the number of defective light 
bulbs per day. 

Cross Products Property 

Simplify. 

Divide each side by 1000. 

Solve for the variable. 

About 195 of the 13,000 light bulbs assembled each day are defective. 

Exercises 
Use a proportion to solve each problem. 

1. About 45 of every 300 apples picked at the Newbury Apple Orchard are rotten. If 
3560 apples were picked one week, about how many apples were rotten? 

2. A grocer orders 800 gal of milk each week. He throws out about 64 gal of spoiled 
milk each week. Of the 9600 gal of milk he ordered over three months, about how 
many gallons of spoiled milk were thrown out? 

3. Seven of every 20 employees at V & B Bank Company are between the ages of 20 
and 30. If there are 13,220 employees at V & B Bank Company, how many are 
between the ages of 20 and 30? 

4. About 56 of every 700 picture frames put together on an assembly line have 
broken pieces of glass. If 60,000 picture frames are assembled each month, about 
how many will have broken pieces of glass? 

Algebra Solve each proportion. 

5. 300
1600 4800

x
=  6. 40 700

140 x
=  7. 17

2000 400
x

=   

8. 35 150
2400x

=  9. 290
1040 5200

x
=  10. 87

42,000 500
x

=  

11. 180
380 5700

x
=  12. 1200 270

90,000 x
=  13. 325 7306

56,200x
=  
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 Ratios and Proportions 

 Problem 

15
1000 13,000

15(13,000) 1000
195,000 1000
195,000

1000
195

x

x
x

x

x

=

=
=

=

=

 



Name Class Date 

 

7-1 
 

Reteaching (continued) 

In a proportion, the products of terms that are diagonally across the equal sign from each 
other are the same. This is called the Cross Products Property because the products cross at 
the equal sign. 

 

 

 
 
 
 
Proportions have other properties: 

Property (1) a c
b d=  is equivalent to b d

a c= . 

Property (2) a c
b d= is equivalent to a b

c d=  

Property (3) a c
b d= is equivalent to a b c d

b d
+ += . 

 

Use reciprocals of the ratios. 

Switch b and c in the proportion. 

Add the denominator to the numerator. 

  

How can you use the Cross Products Property to verify Property (3)? 

a c
b d
=  is equivalent to ad = bc. 

a b c d
b d
+ +

=  is equivalent to (a + b)d = b(c + d). 

       ad + bd = bc + bd 

       ad = bc 

So, 
a c
b d
=  is equivalent to 

a b c d
b d
+ +

= . 
 

Cross Products Property  

Distributive Property 

Subtraction Property of Equality 

Exercises 

Use the proportion 2
10
x =

z
Complete each statement. Justify your answer. 

 

    

14.        15.       16. 

 

 

17. The ratio of width to length of a rectangle is 7 : 10. The width of the rectangle is 91 cm. 
Write and solve a proportion to find the length. 

18. The ratio of the two acute angles in a right triangle is 5 : 13. What is the measure of 
each angle in the right triangle? 
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 Ratios and Proportions 

 Problem 



Name Class Date 

 

7-2 Reteaching 

Similar polygons have corresponding angles that are congruent and 
corresponding sides that are proportional. An extended proportion can be written 
for the ratios of corresponding sides of similar polygons. 

 

 

Compare angles: ∠A ≅ ∠X, ∠B ≅ ∠Y. 

 ∠C ≅ ∠Z, ∠D ≅ ∠W 

Compare ratios of sides: 6 2
3

AB
XY

= =  9 2
4.5

CD
ZW

= =  

8 2
4

BC
YZ

= =  4 2
2

DA
WX

= =  

Because corresponding sides are proportional and corresponding angles are 
congruent, ABCD ~ XYZW. 

The extended proportion for the ratios of corresponding sides is: 

AB BC CD DA
XY YZ ZW WX

= = =  

Exercises 
If the polygons are similar, write a similarity statement and the extended 
proportion for the ratios of corresponding sides. If the polygons are not similar, 
write not similar. 

1.            2. 
 

 

     3.             4. 
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Similar Polygons 

 Problem Problem 

Are the quadrilaterals at the right similar? If so, write a similarity 
statement and an extended proportion. 



Name Class Date 

 

7-2 
 

Reteaching (continued) 

 

ΔRST ~ ΔUVW. What is the scale factor? 

What is the value of x? 

 

Identify corresponding sides: RT corresponds to UW , TS  corresponds to WV , and 
SR corresponds to VU . 

RT TS
UW WV

=  Compare corresponding sides. 

4 7
2 x
=  Substitute. 

4x = 14 Cross Products Property 

  x = 3.5 Divide each side by 4. 

The scale factor is 4 7 2.
2 3.5
= =  The value of x is 3.5. 

Exercises 
Give the scale factor of the polygons. Find the value of x. Round answers to the 
nearest tenth when necessary. 

5. ABCD ~ NMPO 6. ∆ XYZ , ∆EFD 
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Similar Polygons 

7. LMNO ~ RQTS 8. OPQRST ~ GHIJKL 



Name Class Date 

 

7-3 
Reteaching 

  

Are the triangles similar? How do you know? Write a similarity statement. 

 

 

Given: DC BA  

Because DC BA , ∠A and ∠D are alternate 
interior angles and are therefore ≅. The same is 
true for ∠B and ∠C. So, by AA ~ Postulate, 
∆ABX ~ ∆DCX. 

Exercises 

Compare the ratios of the 

lengths of sides: 
3
2

AB BC CA
XY YZ ZX

= = =  

So, by SSS ~ Theorem, 
∆ABC ~ ∆XYZ. 

Determine whether the triangles are similar. If so, write a similarity statement 
and name the postulate or theorem you used. If not, explain. 

1.          2.            3. 

 

 

 

4.          5.            6.
 

 

7. Are all equilateral triangles similar? Explain. 

8. Are all isosceles triangles similar? Explain. 

9. Are all congruent triangles similar? Are all similar triangles 
congruent? Explain. 
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Proving Triangles Similar 

 Problem 



Name Class Date 

 

7-3 
 

Reteaching (continued) 

10. Provide the reason for each step in the two-column proof. 

Given: LM MO

PN MO

⊥

⊥
 

Prove: ∆LMO ~ ∆PNO 
 

11. Developing Proof Complete the proof by filling in 
the blanks. 

Given: ,AB EF AC DF   

Prove: ∆ABC ~ ∆FED 

Proof: AB EF and AC DF  are given. EB  is a 
transversal by . 
∠E ≅ ∠B by . 
Similarly, ∠EDF ≅ ∠BCA by . 
So, ∆ABC ~ ∆FED by . 

12. Write a paragraph proof. 
Given: AD and EC intersect at B. 
Prove: ∆ABE ~ ∆DBC 
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Proving Triangles Similar 

 

Statements Reasons 

1)  
2)  

3)  
4)  
5)  

 

1) ,LM MO PN MO⊥ ⊥  
2) ∠PNO and ∠LMO are 

right . 
3) ∠PNO = ∠LMO 

4) ∠O ≅ ∠O 

5) ∆LMO ~ ∆PNO 



Name Class Date 

 

7-4 
Reteaching 

Theorem 7-3 

If you draw an altitude from the right angle to the hypotenuse of a right 
triangle, you create three similar triangles. This is Theorem 7-3. 
∆FGH is a right triangle with right ∠FGH and the altitude of the 
hypotenuse JG . The two triangles formed by the altitude are 
similar to each other and similar to the original triangle. 
 So, ∆FGH ~ ∆FJG ~ ∆GJH. 

Two corollaries to Theorem 7-3 relate the parts of the triangles formed by the 
altitude of the hypotenuse to each other by their geometric mean. 

The geometric mean, x, of any two positive numbers a and b can be found with 

the proportion a x
x b
= .  

 

What is the geometric mean of 8 and 12? 

2

8
12
96

96 16 6 4 6

x
x

x

x

=

=

= = =

 

The geometric mean of 8 and 12 is 4 6 . 

Corollary 1 to Theorem 7-3 
The altitude of the hypotenuse of a right triangle divides the hypotenuse into two 
segments. The length of the altitude is the geometric mean of these segments. 

 

 

 

 

Since CD is the altitude of right ∆ABC, it is the geometric mean of the segments of 
the hypotenuse AD  and DB : 

AD CD
CD DB

= . 
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Similarity in Right Triangles 

 Problem 



Name Class Date 

 

7-4 Reteaching (continued) 

Corollary 2 to Theorem 7-3 

The altitude of the hypotenuse of a right triangle divides the 
hypotenuse into two segments. The length of each leg of the 
original right triangle is the geometric mean of the length of the 
entire hypotenuse and the segment of the hypotenuse adjacent to 
the leg. To find the value of x, you can write a proportion. 

segment of hypotenuse adjacent leg 4 8
adjacenleg hypotenuse 8 4 x

= =
+

 Corollary 2 

 4(4 + x) = 64 Cross Products Property 

 16 + 4x = 64 Simplify. 

4x = 48 Subtract 16 from each side. 

x = 12 Divide each side by 4. 

Exercises 
Write a similarity statement relating the three triangles in the diagram. 

 1.        2. 

 

 
 

Algebra Find the geometric mean of each pair of numbers. 

3. 2 and 8 4. 4 and 6 5. 8 and 10 6. 25 and 4 

Use the figure to complete each proportion. 

  7.   8.   9.   
   

 

10. Error Analysis A classmate writes the proportion 
3 5
5 (3 )b
=

+
 to find b. 

Explain why the proportion is incorrect and provide the right answer. 
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 Similarity in Right Triangles 

 



Name Class Date 

 

7-5 Reteaching 

 

The Side-Splitter Theorem states the proportional relationship in a triangle in 
which a line is parallel to one side while intersecting the other two sides. 

Theorem 7-4: Side-Splitter Theorem 
In ∆ABC,  intersects BC  and AC . The 

segments of BC  and AC  are proportional: AG BH
GC HC

=  

The corollary to the Side-Splitter Theorem extends the proportion to 
three parallel lines intercepted by two transversals. 
If  you can find x using the proportion: 

 2 3
7 x
=  

2x = 21 Cross Products Property 

x = 10.5 Solve for x. 

Theorem 7-5: Triangle-Angle-Bisector Theorem 
When a ray bisects the angle of a triangle, it divides the opposite side into two 
segments that are proportional to the other two sides of the triangle. 

In ∆DEF, EG bisects ∠E. The lengths of DG and DF are 

proportional to their adjacent sides DF  and : DG GFEF
DE EF

= . 

To find the value of x, use the proportion 3
6 8

x
= . 

 6x = 24 
   x = 4 

Exercises 
Use the figure at the right to complete each proportion. 

Algebra Solve for x. 

5.         6.           7. 
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Proportions in Triangles 

 

1. 2. 

3. 4. 

 



Name Class Date 

 

7-5 
 

Reteaching (continued) 

 

Algebra Solve for x. 
 

 

 8.      9.    10. 
 
 
 
 
11.      12.    13. 
 
 
 
 
 
 
 
In ∆ABC, AB = 6, BC = 8, and AC = 9. 

14. The bisector of ∠A meets BC at point N. 
Find BN and CN. 

15.  Point X lies on BC such that BX = 

2, and Y is on BA. Find BY. 

 

16. Error Analysis A classmate says you can use the Corollary to 
the Side-Splitter Theorem to find the value of x. Explain what is 
wrong with your classmate’s statement. 

17. An angle bisector of a triangle divides the opposite side of the 
triangle into segments 6 and 4 in. long. The side of the triangle 
adjacent to the 6-in. segment is 9 in. long. How long is the third 
side of the triangle? 

18. Draw a Diagram ∆GHI has angle bisector GM , and M is a point on HI . 
GH = 4, HM = 2, GI = 9. Solve for MI. Use a drawing to help you find the 
answer. 

19. The lengths of the sides of a triangle are 7 mm, 24 mm, and 25 mm. Find the 
lengths to the nearest tenth of the segments into which the bisector of each 
angle divides the opposite side. 
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Proportions in Triangles 



Name Class Date 

 

8-1 Reteaching 

The Pythagorean Theorem can be used to find the length of a side 
of a right triangle. 

Pythagorean Theorem: a2 + b2 = c2, where a and b are the legs of 
a right triangle, and c is the hypotenuse. 

 

What is the value of g? Leave your answer in simplest radical form. 

Using the Pythagorean Theorem, substitute g and 9 for the legs 
and 13 for the hypotenuse. 

a2 + b2 = c2 

g2 + 92 = 132 Substitute. 

g2 + 81 = 169 Simplify. 

g2 = 88 Subtract 81 from each side. 

88g =  Take the square root. 

4(22)g =  Simplify. 

2 22g =  

The length of the leg, g , is 2 22 . 

Exercises 
Identify the values of a, b, and c. Write ? for unknown values. Then, find the 
missing side lengths. Leave your answers in simplest radical form. 

 

1.            2.            3.           4. 
 

 
 

5. A square has side length 9 in. What is the length of the longest line segment 
that can be drawn between any two points of the square? 

6. Right ∆ABC has legs of lengths 4 ft and 7 ft. What is the length of the 
triangle’s hypotenuse? 

7. Televisions are sold by the length of the diagonal across the screen. If 
a new 48-in. television screen is 42 in. wide, how tall is the screen 
to the nearest inch? 
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The Pythagorean Theorem and Its Converse 

Problem 



Name Class Date 

 

8-1 Reteaching (continued) 

 

Use Theorems 8-3 and 8-4 to determine whether a triangle is acute or obtuse. 

Let a and b represent the shorter sides of a triangle and c represent the 
longest side. 

If a2 + b2 > c2, then the triangle is acute 
If a2 + b2 > c2, then the triangle is obtuse. 

 

A triangle has side lengths 6, 8, and 11. Is the triangle acute, obtuse, or right? 

a = 6, b = 8, c = 11 Identify a, b, and c. 

a2 + b2 = 62 + 82 Substitute to find a2 + b2. 

a2 + b2 = 36 + 64 

a2 + b2 = 100 

c2 = 112 Substitute to find c2 

c2 = 121 

100 < 121 Compare a2 + b2 and c2. 

a2 + b2 < c2, so the triangle is obtuse. 

Exercises 
The lengths of the sides of a triangle are given. Classify each triangle as acute, 
right, or obtuse. 

8. 7, 9, 10 9. 18, 16, 24 10. 3, 5, 5 2  

11. 10, 10, 10 2  12. 8, 6, 10.5 13. 7, 7 3 , 14 

14. 22, 13, 23 15. 17, 19, 26 16. 21, 28, 35 

17. A local park in the shape of a triangle is being redesigned. The fencing around the 
park is made of three sections. The lengths of the sections of fence are 27 m, 36 m, 
and 46 m. The designer of the park says that this triangle is a right triangle. Is he 
correct? Explain. 

18. Your neighbor’s yard is in the shape of a triangle, with dimensions 120 ft, 84 ft, 
and 85 ft. Is the yard an acute, obtuse, or a right triangle? Explain. 
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The Pythagorean Theorem and Its Converse 

Problem 



 
 
Name 

 
 
Class 

 
 
Date 

 

Reteaching 

In a 45°-45°-90° triangle, the legs are the same length. 

hypotenuse  2   leg= ×  
 

What is the value of the variable, s? 

10 2s=  

10
2

s =  

10 2 10 2. 5 2
2 2 2

= =  

 
5 2s =  

Exercises 
Complete each exercise. 

1. Draw a horizontal line segment on centimeter grid paper so that 
the endpoints are at the intersections of grid lines. 

2. Use a protractor and a straightedge to construct a 45°-45°-90° triangle. 

3. Use the 45°-45°-90° Triangle Theorem to calculate the lengths of the legs. 
Round to the nearest tenth. 

4. Measure the lengths of the legs to the nearest tenth of a centimeter. 
Compare your calculated results and your measured results. 

Use the diagrams below each exercise to complete Exercises 5–7. 

5. Find the length of the leg 6. Find the length of the 7. Find the length of the leg 
of the triangle. hypotenuse of the triangle. of the triangle. 
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8-2 
 

Special Right Triangles 

 Problem 

In a 45°-45°-90° triangle, the 
hypotenuse is 2  times the 
length of the leg. 

Divide both sides by 2 . 

Rationalize the denominator. 

In a 45°-45°-90° triangle the length of the leg is 2 hypotenuse.
2
×  



 
 
Name 

 
 
Class 

 
 
Date 

 

8-2 
 

Reteaching (continued) 

In a 30°-60°-90° triangle, the longer leg is opposite the 60° angle and the shorter 
leg is opposite the 30° angle. 

 
 

Find the value of each variable 

5 3s=  In a 30°-60°-90° triangle the length of the longer 

leg is 3  times the length of the shorter leg. 
5
3

s=  Divide both side by 3 . 

5 3 5 3.
33 3

s = =  Rationalize the denominator. 

The length of the hypotenuse is twice the length of the shorter leg. 

5 3 10 32
3 3

t
 

= =  
 

 

Exercises 
Complete each exercise. 

8. Draw a horizontal line segment on centimeter grid paper so that the 
endpoints are at the intersections of grid lines. 

9. Use a protractor and a straightedge to construct a 308-608-908 triangle 
with your segment as one of its sides. 

 

10. Use the 30°-60°-90° Triangle Theorem to calculate the lengths of the other 
two sides. Round to the nearest tenth. 

11. Measure the lengths of the sides to the nearest tenth of a centimeter. 

12. Compare your calculated results with your measured results. 

13. Repeat the activity with a different segment. 

For Exercises 14–17, find the value of each variable. 
 
14.    15.       16.           17.
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 Special Right Triangles 

 Problem 

longer leg 3 shorter leg
hypotenuse 2 shorter leg

= ×
= ×



Name Class Date 

 

8-3 
 

Reteaching 

Use trigonometric ratios to find the length of a side of a right triangle. 

oppositesin
hypotenuse

A =  

adjacentcos
hypotenuse

A =  

oppositetan
adjacent

A =  
 

What is the value of x to the nearest tenth? 

First, identify the information given. 

The angle measure is 29. The length of the side opposite the 
angle is x. The length of the hypotenuse is 13. 

oppositesin 29
hypotenuse

=  Use the sine ratio. 

sin 29
13
x

=  Substitute. 

13(sin 29°) = x Multiply by 13. 

6.3 ≈ x Solve for x using a calculator. 

Exercises 
Find the value of t to the nearest tenth. 

1.      2. 
 

 

 

Find the missing lengths in each right triangle. Round your answers to the 
nearest tenth. 

3.           4.     5. 
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Trigonometry 

Problem 



Name Class Date 

 

8-3 
 

Reteaching (continued) 

When you know the length of one or more sides in a right triangle and are looking for the 
angle measures of the triangle, you should use inverse trigonometric ratios. 

sin−1(x) is the measure of the angle where opposite
hypotenuse

x= . 

Similarly, cos−1(x) is the measure of the angle where adjacent ,and
hypotenuse

x=  

tan−1 (x) is the measure of the angle where opposite
adjacent

x=  

Find the measure of ∠T to the nearest degree. 

First, identify the information given. The length of the side 
adjacent to the angle is 33. The length of the hypotenuse is 55. 

adjacentcos
hypotenuse

T =  Use the cosine ratio. 

33cos 0.655T = =  Fill in known information. 

T = cos−1(0.6) Use the inverse of the cosine ratio. 

T ≈ 53° Use a calculator to solve. 

The measure of ∠T is about 53. 

Exercises 
Find m∠M to the nearest degree. 

6.        7.                8.  

 

 

9.     10.              11. 
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Problem 

 Trigonometry 



Name Class Date 

 

8-4 Reteaching 

Angle of Elevation 
Suppose you are looking up at an airplane. The angle formed by a 
horizontal line and your line of sight to the airplane is called the 
angle of elevation. 

Angle of Depression 
Now suppose you are standing on a cliff and looking down at a river 
below. The line stretches horizontally from your point of view on the 
cliff. Your angle of sight to the river below forms an angle of 
depression with the horizontal line. 
You can use your knowledge of trigonometric ratios to determine 
distances and lengths using angles of elevation and depression. 

Using the Angle of Elevation 

Problem 

Suppose you are looking up at the top of a building. The angle 
formed by your line of sight and a horizontal line is 35°. You are 
standing 80 ft from the building and your eyes are 4 ft above the 
ground. How tall is the building, to the nearest foot? 

Look at the diagram and think about what you know. You can see 
that a right triangle is formed by a horizontal line, your line of 
sight, and the building. You know an angle and one length. 

opposite lengthRemember :  tan
adjacent length

A =  

Let the opposite length be x. 

Your eyes are 4 ft above the ground, so add 4 to the value of x to find the total 
height of the building: 56 ft + 4 ft = 60 ft. 
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Angles of Elevation and Depression 

tan35 80
80 tan35

56ft.

x

x
x

=

=
≈



Name Class Date 

 

8-4 Reteaching (continued) 

Using the Angle of Depression 

Problem 

Suppose you are a lifeguard looking down at a swimmer in 
a swimming pool. Your line of sight forms a 55° angle with 
a horizontal line. You are 10 ft up in your seat. How far is 
the swimmer from the base of the lifeguard stand? 

Look at the diagram and think about what you know. 
You can see that a right triangle is formed by the 
horizon line, your line of sight, and a vertical distance 
that is the same as your height in the seat. You know an 
angle and one length. 

opposite lengthRemember:tan
adjacent lentgth

A =  

Let the unknown side length be x. 
10tan55

10
tan55
7ft.

x
x

x

=

=

≈

 

The swimmer is 7 ft from the base of the lifeguard stand. 

Exercises 
Find the value of x. Round the lengths to the nearest tenth of a unit. 

1.              2. 

 

 
 

 
 

     3.               4. 
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Angles of Elevation and Depression 

 



Name Class Date 

 

8-5 
 

Reteaching 

A vector is a quantity with size (magnitude) and direction. For 
example, you could represent a car traveling due north at 30 mi/h for 
3 h with a vector on a coordinate grid. 

The y-axis is the north-south direction. Draw the vector with its tail at 
the origin and its head at the point that represents the completion of 
the 3-h trip. The vector has a direction, due north, and a magnitude, 90 
mi. 

Because vectors have magnitude and direction, you can determine 
both of these values for a vector. 

Direction of a Vector You can use a compass arrangement on the coordinate grid to 
describe a vector’s direction. 

 

 

This vector is 
30° south of east. 

This vector is 
40° east of north. 

This vector is 20° 
north of west. 

Exercises 
Sketch a vector with the given direction. 

1. 40° north of east 2. 30° east of south 3. 50° north of west 

Use compass directions to describe the direction of each vector. 
 
 4.    5.        6.
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 Vectors 

 



Name Class Date 

 

8-5 
 

Reteaching (continued) 

 

Magnitude of a Vector 
The magnitude of a vector is its length. You can use the distance formula to 
determine the length, or magnitude, of a vector. 

 

What is the magnitude of each vector? 
 

The vector is from the origin to (4, 5). The vector is from the origin to (−3, −4). 
2 2(4 0) (5 0) 41

6.4
− + − =

≈
 

2 2( 3 0) ( 4 0) 25
5

− − + − − =
=

 

The magnitude is 6.4. The magnitude is 5. 

You can indicate a vector by using an ordered pair. For example, <5, 7> is a vector 
with its tail at the origin and its head at (5, 7). 

Exercises 
Find the magnitude of the given vector to the nearest tenth. 

7. 〈2, 3〉   8. 〈−8, 2〉   9. 〈−3, 3〉 
 

  10.   11.   12.   

 

 

 

 

 

Find the magnitude and direction of each vector. Round to the nearest tenth. 

13. 〈−12, 5〉 14. 〈15, −8〉 15. 〈−7, −24〉 
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