QUADRILATERALS AND THEIR PROPERTIES

Grade Level: Math A, Grade 10

Materials:

Finding quadrilaterals worksheet, colored pencils (will be provided), rulers, pencils, whiteboard and markers, ticket out the door, quadrilateral homework.

Lesson Overview:
Students will discover the properties of the different types of quadrilaterals through an inquiry based activity. 

Lesson Objectives:
Students will be able to compare the properties of quadrilaterals through the investigation and evaluation of their similarities and differences.

NYS Standards:

4B.  Justify the procedures for basic geometric constructions.

5H:  Explain the role of error in measurement and its consequence on subsequent calculations.

5I: Use geometric relationships in relevant measurement problems involving geometric concepts.
Anticipatory set: (5 minutes)

Draw (using a straight edge) a parallelogram, rectangle, rhombus and square on the board. Ask the students if they know anything about the shapes and make a list of what they say next to the corresponding shapes.
Developmental Activity: (30 minutes)

Hand out the quadrilateral worksheet, and rulers.  Have the students measure the sides of the figures and the diagonals.  When the students have completed this, bring the group together to discuss their findings.  As a group make a list of the properties of the different types of quadrilaterals.  Once this is completed, pass out the flow chart.  From here, color the figures as shown on the key.  The students don’t have to use the same colors as long as they flow through the chart in the same way.  While they are completing this task explain to them the flow of the colors for the fact that quadrilaterals have properties in common, plus any uniqueness of their own.  There is a chart that lists the properties of the various quadrilaterals as a key.

Closure: (5 minutes)

Have the students write down what they found interesting or something new they learned on the ticket out the door.

Assessment: (10 min)

The students will be given the ticket out the door.  With this in conjunction with the quadrilateral homework will determine how much material will have to be gone over during Thursdays review.

Name:

Date:

QUADRILATERAL WORKSHEET

Directions:  Measure the sides of the following figures.  With the given information and the lenghts of the sides, write at least 3 conclusions on the space provided. 
1.  Parallelogram

2.  Rectangle


3.  Rhombus


4.  Square


5.  Isosceles Trapezoid

Name:

Date:

QUADRILATERAL HOMEWORK

Given the following rectangle and square.  List the properties of each.  On the back of this page, in your own words describe why a square is always a rectangle, but a rectangle isn’t always a square.

Rectangle:

Square:

Name:

Date:

QUADRILATERAL WORKSHEET ANSWER KEY
Directions:  Measure the sides of the following figures.  With the given information and the lenghts of the sides, write at least 3 conclusions on the space provided. 
FOR THE DESCRIPTIONS OF THE PROPERTIES REFER TO THE CHART
1.  Parallelogram

Length: 3 in

Width: 1.5 in

Long diagonal: 2 in/half

Small diagonal: 1.125 in/half

2.  Rectangle








Length: 3 in










Width: 2 in








Diagonals: approx. 3.5 in

3.  Rhombus


Length: approx. 2 in







Width: 2 in.



2 

(just have them measure to the 





nearest whole inch)

1 Diagonal 1: 1 3/6 in./half

Diagonals 2: 1 2/3 in/half

4.  Square






Length and Width: 2 in.







Diagonals: approx 1.5 in.
5.  Isosceles Trapezoid






Legs: 1 3.8 in.


Name:

Date:

QUADRILATERAL HOMEWORK

Given the following rectangle and square.  List the properties of each.  On the back of this page, in your own words describe why a square is always a rectangle, but a rectangle isn’t always a square.

Rectangle:

Square:

Name:

Date:

TICKET OUT THE DOOR

Give an example of one thing that you learned new today or found interesting.

Properties of Quadrilaterals Key

	Property
	
	Parallelogram
	Rect
	Rhom
	Square
	Kite
	Trap

	Both pairs of Opp sides are //
	 
	X
	X
	X
	X
	 
	 

	Exactly 1 pair of Opp sides are  //
	 
	 
	 
	 
	 
	X
	X

	Diagonals are 
	
	 
	 
	X 
	 X
	X
	 

	Diagonals are 
	 
	 
	X
	 
	X
	 
	 

	Diagonals bisect each other
	 
	X
	X
	X
	X
	 
	 

	Both pairs of opp sides are 
	 
	X
	X
	X
	X
	 
	 

	Exactly 1 pair of opp sides are 
	 
	 
	 
	 
	 
	 
	 

	All sides are 
	 
	 
	 
	X
	X
	 
	 

	Both pairs of opp ’s are 
	 
	X
	X 
	 X
	X 
	 
	 

	Exactly one pair of opp ’s are 
	 
	 
	 
	 
	 
	X
	 

	All ’s are 
	 
	 
	X
	 
	X
	 
	 


Properties of Quadrilaterals Key

	Property
	
	Parallelogram
	Rect
	Rhom
	Square
	Kite
	Trap

	Both pairs of Opp sides are //
	 
	X
	X
	X
	X
	 
	 

	Exactly 1 pair of Opp sides are  //
	 
	 
	 
	 
	 
	X
	X

	Diagonals are 
	
	 
	 
	X 
	 X
	X
	 

	Diagonals are 
	 
	 
	X
	 
	X
	 
	 

	Diagonals bisect each other
	 
	X
	X
	X
	X
	 
	 

	Both pairs of opp sides are 
	 
	X
	X
	X
	X
	 
	 

	Exactly 1 pair of opp sides are 
	 
	 
	 
	 
	 
	 
	 

	All sides are 
	 
	 
	 
	X
	X
	 
	 

	Both pairs of opp ’s are 
	 
	X
	X 
	 X
	X 
	 
	 

	Exactly one pair of opp ’s are 
	 
	 
	 
	 
	 
	X
	 

	All ’s are 
	 
	 
	X
	 
	X
	 
	 


PROPERTIES OF QUADRILATERALS
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PROPERTIES OF QUADRILATEARLS KEY
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Lesson: Quadrilaterals and Algebra

Lesson Overview: Bringing together Algebraic expressions and Quadrilateral properties in a series of word problems. Students will have to interpret text carefully to answer the problems.

Lesson Objectives: Students should be able to identify the properties of Quadrilaterals and apply them with algebraic concepts. Students will interpret text more cautiously!

Standards:
3A. Use addition, subtraction, multiplication, division, and exponentiation with real numbers and expressions.

 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs. 

5A. Apply formulas to find measures such as length, area, volume, weight, time, and angle in real-world contexts.

Anticipatory Set: (5min) Give each student one or two different quadrilaterals (depending on size): square, rectangle, parallelogram, rhombus, etc… and have them write down everything they know about their given quadrilateral(s). After about 2 minutes, go through what each student wrote down. 


ex: rhombus has 4 congruent sides, diagonals are perpendicular


      parallelogram has 2 pairs of congruent sides, 2 pairs of congruent angles

Have the other students fill in the missing concepts or key ideas, if they cannot step in and clarify any misconceptions or missing information.

Developmental Activity: (30min) Have the students explain what the difference between area and perimeter is and have them give an example of when they would use each. 

Area: the number of square units contained in the interior of a figure. 

  Ex: carpeting in a house, tiles on a floor

Parameter: distance around a shape

  Ex: fence around a garden, frame of a picture

Hand out the work sheets “Tricky Quadrilaterals” to the students (provided). Start with number one and work with the students to solve each problem. Have the students tell you what they think is the proper way to solve each problem. Reinforce the fact that with each problem, write out: what they need, what they have, and then how they can get what they need with what’s given. Tell the kids that these are math A questions, so they want to pay attention. When tackling each problem tell the students to write down what they have, what they need, and how to get the solution just like any other problem they have been solving. 

Closure: (5min) Tell the students to keep these notes and look over them before class tomorrow and for the quiz on that Friday. Ask the students what they wrote in their notes.
Assessment: Assessment is on-going. We will be guiding each student along each problem and at the same time asking the students why they are doing what for each step of each question. Make sure students read carefully!!  
Worksheet 1: Tricky Quadrilaterals (answers)

#1 

The perimeter of a square is 80.  What is
 the area of the square? 

[image: image3.png]80




P=80

80/4sides = 20

A=s^2=20^2

A=400
#2 The perimeter of a square is 24. Find the 
length of the diagonal of the square. 

[image: image4]
P = 24 

24/4sides = 6

6^2 + 6^2 = c^2

36+36=c^2

72=c^2

c=sqrt(72)
3 The opposite sides of a parallelogram are represented by 2x+10 and 5x-20. Find the length of the side of the parallelogram represented by 4x-1. 

[image: image5.png]2x+10
4x-1
S5x-20




Set: 5x-20=2x-10

10 = 3x – 20

30 =3x

X=10

4(10) – 1 = 40-1 = 39

#4 The diagonals of a rhombus are 10 and 24. Find the perimeter of the rhombus. 
Rhombus diagonals have a perpendicular bisector:  10 gets cut into 5 and 5 while 24 gets cut into 12 and 12. The angles are right angles. 

5^2+12^2= c^2

25 +144=c^2

169=c^2

13=c

13*4sides = P

P=52

http://www.regentsprep.org/Regents/math/quad/PracQuad.htm
#5 In quadrilateral PRST, the perimeter is 49. 

 PR=x, RS=x+3, ST=2x+4, and TP=3x. 

 Find the length of the largest side of the quadrilateral.  Drawing NOT TO SCALE!!!

[image: image6.png]



49 = x +3x+2x+4+x+3 ( 49 = 7x+7 ( 42=7x

x=6

#6 In rhombus MATH, MA = y + 8 and  AT = 4y - 7.    Find MA.
                                       [image: image7.wmf]
y+8=4y-7

8=3y-7

15=3y

y=5

MA = 5+8

MA = 13

Worksheet 1

Tricky Quadrilaterals  
#1



The perimeter of a square is 80.  What is
 the area of the square?
[image: image8.png]80




What do I know:

What do I need?

How can I get it?
#2
The perimeter of a square is 24. Find the 
length of the diagonal of the square. 

[image: image9.png]



What do we know?

What do we need?

How do we get it?

#3

The opposite sides of a parallelogram are represented by 2x+10 and 5x-20. Find the length of the side of the parallelogram represented by 4x-1. 

[image: image10]
What do we know?

What do we need?

How do we get it?

#4 The diagonals of a rhombus are 10 and 24. Find the perimeter of the rhombus. (draw a picture, I can’t even do this in my head!)  

What do we know?

What do we need?

How do we get it?

#5


In quadrilateral PRST, the perimeter is 49. 

 PR=x, RS=x+3, ST=2x+4, and TP=3x. 

 Find the length of the largest side of the quadrilateral.  


THIS IS NOT DRAWN TO SCALE!!!!!!
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What do we know?

What do we need?

How do we get it?

Is this a Rectangle, square, none? Why?

#6 In rhombus MATH, MA = y + 8 and  AT = 4y - 7.    Find MA.
                                       [image: image12.wmf]
What do we know?

What do we need?

How do we get it?

Group: Greg Qualiana, Brittany Ponivas, Matthew Garozzo

Title: Quadrilateral Review

Date: Thursday November 16, 2007

Grade Level: Math A, grade 10

Materials: Handouts, Writing utensils, Dry Erase Board, Game pieces, candy

Lesson Overview: Students will work with properties of Parallelograms, Rectangles, Rhombus, Squares, and Isosceles Trapezoids in the form of a game to develop an understanding of Quadrilaterals. 

Lesson Objectives: By the end of the lesson students will be able to categorize their knowledge of properties into the appropriate shapes.  The students will be able to examine different quadrilaterals and determine that some share the same properties.
NYS Standards: 

4B: Justify the procedures for basic geometric constructions.

5I: Use geometric relationships in relevant measurement problems involving geometric concepts.

Anticipatory Set: (5 minutes) Start of the day in your assigned groups.  Draw five quadrilaterals on the board (parallelogram, rectangle, rhombus, square, and isosceles trapezoid).  Leave plenty of space below each picture for writing.  Have the students come up to the board and write as many facts as they know about each quadrilateral.  The properties are listed below.  In the end if any properties are missing, go over them yourselves. The students should already have these in their notes from Tuesday, but if not they should be writing them down and will not be allowed to use them during the game.

Developmental Activity: (30 minutes) For the developmental activity, the whole class will be playing Jeopardy.  The class will be split up into three groups, the three they are already assigned to will be fine. Some rearranging might be a good idea depending on the attendance. Draw the “Game Board” on the front dry erase board like the handout I have provided.  Next to the game board draw each teams name and leave space for their points.  Let each team pick out their name; make sure it’s appropriate!  Have the groups sit into three rows facing the front of the class, with each team given a buzzer (I will be providing these).  Select a team to go first by thinking of a number in your head, or writing it down and have them guess.  Then play! Each team will pick what point level of question they want. Only one question per turn will be asked so each group gets a fair chance to play. When a team thinks that they have the correct answer the will buzz in.  I will be providing the questions on note cards along with the answers and will bring them to class on Thursday.  If a team gets the question right then they will receive the points and get to choose the next category.  If a team gets a question wrong the other teams will have a chance to get the correct answer and receive the points.  If both teams get the correct answer then the points will be split evenly. In the end whichever team has the most amount of points wins.  Every team will receive candy, but the winners will receive the grand prize. (All candy and grand prizes will be provided).   

Assessment:  The game can be an assessment.  While the students are playing, some of the other teachers can be monitoring how well each person is doing. 

Closure: (5 minutes) Handout out the homework and have the students start on it and finish at home.  If you run out of time then have the students complete it at home.

Properties of Quadrilaterals

Parallelograms:

1. Both pairs of opposite sides are parallel.

2. Both pairs of opposite sides are congruent.

3. One pair of opposite sides is parallel and congruent.

4. Diagonals bisect each other.

5. Both pairs of opposite sides are congruent.

6. Consecutive angles are supplementary.

Rectangle:

1. All the properties of a parallelogram.

2. Has a right angle.

3. Diagonals are congruent.

Rhombus:

1. All the properties of a parallelogram.

2. All sides are congruent. 

3. Diagonals are perpendicular.

4. Diagonals bisect the opposite angles.

Square:

1. All the properties of a parallelogram.

2. All the properties of a rectangle.

3. All the properties of rhombus.

Isosceles Trapezoid:

1. Exactly one pair of opposite sides is parallel.

2. Exactly two pairs of consecutive angles are supplementary.

3. Non-parallel sides are congruent.

4. Diagonals are congruent.

5. Base angles are congruent.

Jeopardy

“Game Board”

	Sides
	Angles
	Diagonals
	Group
	In the Past

	100
	100
	100
	100
	100

	200
	200
	200
	200
	200

	300
	300
	300
	300
	300

	400
	400
	400
	400
	400


Homework

1. The opposite sides of a parallelogram are represented by 3x+10 and 6x-20. Find the length of the side of the parallelogram represented by 5x-2.  Then name all of the properties of the shape.




2. The length of the longest diagonal of this rhombus is 8 miles. The shorter diagonal is 6 miles. Find the length of one side.  Then list all of the properties of a rhombus.



Homework

Teacher’s Copy

1. The opposite sides of a parallelogram are represented by 3x+10 and 6x-20. Find the length of the side of the parallelogram represented by 5x-2.  Then name all of the properties of the shape.

  3x+10 =6x-20  30=3x  x=10  BC=48




2. The length of the longest diagonal of this rhombus is 8 miles. The shorter diagonal is 6 miles. Find the length of one side.  Then list all of the properties of a rhombus.

A2+B2=C2  42+32=C2  16+9=C2  C=5
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