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Teacher: M. Figueroa                                                                                     TASC MATHEMATICS

PROFESSIONAL DEVELOPMENT

THEME: TEACHING PROBLEM SOLVING

WHAT SUCCESSFUL MATH TEACHERS DO(1)
PROGRAM

1) Motivation

Read an article: “5 Myths about U.S. Manufacturing”
2) Define: What is a problem? 
3) Define: What is Problem Solving?
a) A FOUR-STEP PROCESS FOR PROBLEM-SOLVING BY G. POLYA
b) Mathematics Problem Solving Strategies & Applications
4) Benefits of Problem Solving.
5) Problem Solving Strategies.
Divide in small groups and each group will solve “the problem” using different strategies. Then each group will show and share their strategies.
6) Summary

7) References

8) Survey
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Teacher: M. Figueroa                                                                                     TASC MATHEMATICS

PROGRAM

1) MOTIVATION

5 MYTHS ABOUT U.S. MANUFACTURING

Here are five common assumptions about modern-day American manufacturing that you ought to rethink.

By Michael Shulman; the Fiscal Times.


Tom Duesterberg of the Aspen Institute framed the problem this way: "The core skills gap is real. . . . If there is one big issue being discussed right now among manufacturers and what they want from government and the educational establishment, it is efforts to produce more workers with skills. And that gap is in the three core capabilities of workers: literacy, numeracy and problem-solving."
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2) Define: What is a problem? 
	Definitions

(Mathematics) a statement requiring a solution usually by means of one or more mathematical operations or geometric constructions.
(Math problems): A question to be considered, solved, or answered.

A problem is a problem because you don’t know straight away how to do it.


So what would stop you or one of the students in your class from doing a mathematical problem? 
Well, first there may be something about the wording that you don’t understand.
Then second, you may not see how to get started. There may be no obvious strategy for you to use.
Third, you may not know the right piece of mathematics to use.
And fourth, you may know the right strategy and the right mathematics but you may not be using them correctly or you may not be able to see how to put them together to come up with a solution.
3) Define: What is Problem Solving?
Problem Solving is about solving problems.

When you think about Problem Solving, the whole aim of education is to equip children to solve problems.

Problem Solving contributes to the generic skill of problem solving and also contributes to mathematics itself.

Mathematics consists of skills and processes. The skills are the basic arithmetical processes and the algorithms that go with them, include algebra in all its levels.

The processes of mathematics are the ways of using the skills creatively in new situations. Problem Solving is a mathematical process (with Logic and Reasoning, and Communication). This is the side of mathematics that enables us to use the skills in a wide variety of situations.
The true mathematics is not a process of memorizing formulas and applying them to problems tailor-made for those formulas. Instead, the successful mathematician possesses fewer tools, but knows how to apply them to a much broader range of problems. We use the term 'problem solving' to distinguish this approach to mathematics from the 'memorize-use-forget' approach.

4) Benefits of Problem Solving
I believe we’re teaching students how to think, how to approach difficult problems, and that math happens to be the best way to do so for many people.

We use math to teach problem solving because it is the most fundamental logical discipline. Not only is it the foundation upon which sciences are built, it is the clearest way to learn and understand how to develop a rigorous logical argument. There are no loopholes, there are no half-truths. The language of mathematics is precise, as is 'right' and 'wrong' (or 'proven' and 'unproven'). Success and failure are immediate and indisputable; there isn't room for subjectivity. This is not to say that those who cannot do math cannot solve problems. There are many paths to strong problem solving skills. Mathematics is the shortest.

Problem solving is crucial in mathematics education because it transcends mathematics. By developing problem solving skills, we learn not only how to tackle math problems, but also how to logically work our way through any problems we may face. The memorizer can only solve problems he has encountered already, but the problem solver can solve problems she's never seen before. The problem solver is flexible; she (he) can diversify. Above all, she (he) can create.

	A FOUR-STEP PROCESS FOR PROBLEM-SOLVING BY G. POLYA



	1.UNDERSTANDING THE PROBLEM
* Can you state the problem in your own words? 
* What are you trying to find or do? 

* What are the unknowns?
	* What information do you obtain from the problem? 

* What information, if any, is missing or not needed?

	2. DEVISING A PLAN
The following list of strategies, although not exhaustive, is very useful. 

* Look for a pattern. 

* Examine related problems, and determine if the same technique can be applied. 

* Examine a simpler or special case of the problem to gain insight into the solution of the original problem. 

* Make a table. 

* Make a diagram. 

* Write an equation. 

* Use guess and check. 

* Work backward. 

* Identify a sub-goal. 

	3. CARRYING OUT THE PLAN 

* Implement the strategy or strategies in step 2, and perform any necessary actions or computations. 
* Check each step of the plan as you proceed. This may be intuitive checking or a formal proof of each step. 

* Keep an accurate record of your work.

	4. LOOKING BACK 

* Check the results in the original problem. (In some cases this will require a proof.) 

* Interpret the solution in terms of the original problem. Does your answer make sense? Is it reasonable? 
	* Determine whether there is another method of finding the solution. 

* If possible, determine other related or more general problems for which the techniques will work.
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             TEACHING PROBLEM SOLVING
Strategies for Solving Word Problems provides practice using six math strategies: Draw a Picture, Find a Pattern, Act It Out, Make a Table, Write a Number Sentence, and Guess and Check. These strategies can help you find solutions to word problems, but you need to know when to use each strategy and how to use it. This chart gives an overview of the six strategies.
	Strategy
	When to Use It
	How to Use It


	1. Draw a Picture
	• The problem gives information that can be shown in a picture.

• The question asks for a solution that can be found by using the picture.
	1. Find the information needed for the picture.

2. Draw and label the picture with information from the problem.

3. Use the picture to answer the question.


	2. Find a Pattern
	• The problem gives information that follows a pattern. 

• The question asks for a solution related to the pattern.
	1. Find the information that follows a pattern.

2. Find the rule for the pattern.

3. Use the rule to solve the problem.


	3. Act It Out
	• The problem gives information that can be acted out. 

• The question asks for a solution that can be found by acting something out.
	1. Find the information that can be acted out.

2. Act out the information in as many ways as possible.

3. Choose the way that answers the question.


	4. Make a Table
	• The problem gives more than one set of data. 

• The question asks for the data to be continued.
	1. List the sets of data.

2. Make a table of the data. Circle the information needed to answer the question.


	5. Write a Number Sentence
	• The problem tells about a situation. 

• The question asks for an unknown amount.
	1. Write what the situation is.

2. Write what the unknown is.

3. Choose a letter for the unknown.

4. Write a number sentence, and solve for the unknown.


	6. Guess and Check
	• The problem gives a total amount. 

• The question asks for the kind and number of items in the total.
	1. Find the total amount.

2. Find the different items that make up the total. 

3. Make a reasonable guess about the kind and number of items; then check it. Continue guessing and checking until the guess is correct.
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             TEACHING PROBLEM SOLVING
Strategy 1: Get students to “think out loud” when solving problems.

Strategy 2: Have students study written model solutions to problems while learning and practicing problem solving.

Strategy 3: Encourage students to make mental pictures while applying rules to solve problems.

Strategy 4: Provide hints or clues or ask leading questions when students need help solving problems instead of giving them the answers. Gradually phase out this support so as to foster independent problem solving.

Strategy 5: Teach students to ask themselves questions about what they already know about a problem or task they are working on.

Strategy 6: Emphasize the general principles that underlie solving specific types of problems.

Strategy 7: Examine your students’ knowledge of mathematics and use this information to write challenging word problems that they will enjoy solving.

Strategy 8: Structure teaching of mathematical concepts and skills around problems to be solved, using a problem-centered or problem-based approach to learning.

Strategy 9: Help students learn without relying on teacher-centered approaches. Give them carefully chosen sequences of worked-out examples and problems to solve.

Strategy 10: Students need time to practice planning their solutions to problems.
What Successful Math Teachers Do, Grades 6-12/Research-Based Strategies/Alfred S. Posamentier
PROFESSIONAL DEVELOPMENT


             TEACHING PROBLEM SOLVING
Math Problem Solving Strategies & Applications
PROBLEM: USE DIAGRAM AND DRAWING

A dog is tied to the corner of a square hut by a rope which is 8 meters long. The hut measures 6 meters on each side. What is the area the dog can wander outside of the hut?

Express your answer in terms of 𝜋.
DIAGRAM:

First Diagram
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Second Diagram
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Answer: 50𝜋,   𝑚-2.
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             TEACHING PROBLEM SOLVING
Math Problem Solving Strategies & Applications
PROBLEM: MAKE A TABLE AND FIND A PATTERN

Anne is making a box without a lid. She starts with a 20 in. square piece of cardboard and cuts out four equal squares from each corner of the cardboard as shown. She then folds the sides of the box and glues the edges together. How big does she need to cut the corner squares in order to make the box with the biggest volume?
First Solution
Step 1:
Understand
Anne makes a box out of a 20 in × 20 in piece of cardboard.

She cuts out four equal squares from the corners of the cardboard.

She folds the sides and glues them to make a box.

How big should the cut out squares be to make the box with the biggest volume?
Step 2:
Strategy
We need to remember the formula for the volume of a box.

Volume = Area of (base)×(height)
Volume = (width)×(length)×(height)
Make a table of values by picking different values for the side of the squares that we are cutting out and calculate the volume.
Step 3:
Apply strategy/solve
Let’s “make” a box by cutting out four corner squares with sides equal to 1 inch. The diagram will look like this:
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You see that when we fold the sides over to make the box, the height becomes 1 inch, the width becomes 18 inches and the length becomes 18 inches.

Volume = (width)×(length)×(height)
Volume = 18×18×1 = 324 in3
MAKE A TABLE:

Let’s make a table that shows the value of the box for different square sizes:
	Side of Square
	Box Height
	Box Width
	Box Length
	Volume

	1
	1
	18
	18
	18×18×1=324

	2
	2
	16
	16
	16×16×2=512

	3
	3
	14
	14
	14×14×3=588

	4
	4
	12
	12
	12×12×4=576

	5
	5
	10
	10
	10×10×5=500

	6
	6
	8
	8
	8×8×6=384

	7
	7
	6
	6
	6×6×7=252

	8
	8
	4
	4
	4×4×8=128

	9
	9
	2
	2
	2×2×9=36

	10
	10
	0
	0
	0×0×10=0


We stop at a square of 10 inches because at this point we have cut out all of the cardboard and we can’t make a box any more. From the table we see that we can make the biggest box if we cut out squares with a side length of three inches. This gives us a volume of 588 in3.

First Answer: The box of greatest volume is made if we cut out squares with a side length of three inches.

Step 4:
Check
We see that 588 in3 is the largest volume appearing in the table. We picked integer values for the sides of the squares that we are cut out. Is it possible to get a larger value for the volume if we pick non-integer values? Since we get the largest volume for the side length equal to three inches, let’s make another table with values close to three inches that is split into smaller increments:
	Side of Square
	Box Height
	Box Width
	Box Length
	Volume

	2.5
	2.5
	15
	15
	15 × 15 × 2.5=562.5

	2.6
	2.6
	14.8
	14.8
	14.8×14.8×2.6=569.5

	2.7
	2.7
	14.6
	14.6
	14.6×14.6×2.7=575.5

	2.8
	2.8
	14.4
	14.4
	14.4×14.4×2.8=580.6

	2.9
	2.9
	14.2
	14.2
	14.2×14.2×2.9=584.8

	3
	3
	14
	14
	14×14×3=588

	3.1
	3.1
	13.8
	13.8
	13.8×13.8×3.1=590.4

	3.2
	3.2
	13.6
	13.6
	13.6×13.6×3.2=591.9

	3.3
	3.3
	13.4
	13.4
	13.4×13.4×3.3=592.5

	3.4
	3.4
	13.2
	13.2
	13.2×13.2×3.4=592.4

	3.5
	3.5
	13
	13
	13 × 13 × 3.5=591.5


Notice that the largest volume is not when the side of the square is three inches, but rather when the side of the square is 3.3 inches.

Our original answer was not incorrect, but it was not as accurate as it could be. We can get an even more accurate answer if we take even smaller increments of the side length of the square. To do that, we would choose smaller measurements that are in the neighborhood of 3.3 inches.

Meanwhile, our first answer checks out if we want it rounded to zero decimal places, but a more accurate answer is 3.3 inches.
Second Solution
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If Volume = V = (width)×(length)×(height)
The volume in function of 𝑥 is: 𝑉,𝑥.=,20−2𝑥.,20−2𝑥.𝑥
𝑉,𝑥.=4𝑥,,10−𝑥.-2.
The function 𝑉,𝑥.=4𝑥,,10−𝑥.-2. has a maximum value and doing its graph, we can figure out where it is.

From the graph, for 𝑥=3.33, the maximum value of the volume is 592.60 in3.
PROFESSIONAL DEVELOPMENT


             TEACHING PROBLEM SOLVING
Math Problem Solving Strategies & Applications
PROBLEM 1: USE DIAGRAM AND DRAWING

A dog is tied to the corner of a square hut by a rope which is 8 meters long. The hut measures 6 meters on each side. What is the area the dog can wander outside of the hut?

Express your answer in terms of 𝜋.
DIAGRAM:

First Diagram




PROBLEM 2: MAKE A TABLE AND FIND A PATTERN

Anne is making a box without a lid. She starts with a 20 in. square piece of cardboard and cuts out four equal squares from each corner of the cardboard as shown. She then folds the sides of the box and glues the edges together. How big does she need to cut the corner squares in order to make the box with the biggest volume?
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Teacher: M. Figueroa                                                                                     TASC MATHEMATICS

PROBLEM SOLVING STRATEGIES:

CASE 1: EXAMPLE OF A PROBLEM OF TASC TEST

1. Sharon hizo un dibujo a escala de un parque triangular. Las coordenadas de los vértices del parque son:
(– 10, 5)

(15, 5)

(10, 12)

Su escala es 1 unidad = 1 metro.
¿Cuál es el área del parque triangular en metros cuadrados?
Marque su respuesta en la cuadrícula de su hoja de respuestas.
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Teacher: M. Figueroa                                                                                     TASC MATHEMATICS

PROBLEM SOLVING STRATEGIES
CASE 1: EXAMPLE OF A MATH PROBLEM

1) Sharon made a drawing scale of a triangular Park. The coordinates of the vertices of the Park are:
(– 10, 5)

(15, 5)

(10, 12)

Its scale is 1 unit = 1 meter.

Which is the area of the triangular Park in square meters?

Mark your answer on the grid of your answer sheet.
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GROUP No. 1                                                                                                         PROBLEM SOLVING STRATEGIES
STRENGTHS OF THE GROUP:

· Very strong knowledge in Geometry.

· Concepts and Formulas they will apply:

· Formula of Distance between 2 points A,,𝑥-1.,,𝑦-1.. and B,,𝑥-2.,,𝑦-2..:

𝑑=,-,,,𝑥-2.−,𝑥-1..-2.+,,,𝑦-2.−,𝑦-1..-2..
· Semi-perimeter (s): 𝑠=,𝑎+𝑏+𝑐-2.
· Heron’s Area Formula to find the triangle Area (A):

𝐴=,-𝑠,𝑠−𝑎.,𝑠−𝑏.,𝑠−𝑐..
· Where: s is the semi-perimeter.

              a, b, and c are the sides of the triangle.

· Triangle:             

· Where: 𝐴,,𝑥-1.,,𝑦-1..
             𝐵,,𝑥-2.,,𝑦-2..
             𝐶,,𝑥-3.,,𝑦-3..
HINT: This group does not need to do a graph.
GROUP No. 2                                                                                                         PROBLEM SOLVING STRATEGIES
STRENGTHS OF THE GROUP:

· Very strong knowledge in Math concepts.

· Understand the variables of the formula and they can identify them on the graph. So the group will focus to identify the base and the altitude of triangle.

· Concepts and Formulas they will apply:




· Formula of Distance between 2 points A,,𝑥-1.,,𝑦-1.. and B,,𝑥-2.,,𝑦-2..:

𝑑=,-,,,𝑥-2.−,𝑥-1..-2.+,,,𝑦-2.−,𝑦-1..-2..

· Coordinates of the vertices of Triangle:             

· Where: 𝐴,,𝑥-1.,,𝑦-1..
             𝐵,,𝑥-2.,,𝑦-2..
             𝐶,,𝑥-3.,,𝑦-3..
HINT: This group need to do a graph.

           Which is the link or relation between base and the height of a triangle?

GROUP No. 3                                                                                                       PROBLEM SOLVING STRATEGIES
STRENGTHS OF THE GROUP:

· Very strong skill using strategies: A big or complex problem will divide into small or easy problems.

· Concepts and Formulas they will apply:

· Apply the BOX METHOD.

“The area of a triangle can be found by subtracting the area of simpler shapes from its bounding box”.
Example:
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A complex triangle will be draw into a rectangle box.


· Triangle: a, b, and c are the sides of the triangle.             

· Where: 𝐴,,𝑥-1.,,𝑦-1..
             𝐵,,𝑥-2.,,𝑦-2..
             𝐶,,𝑥-3.,,𝑦-3..
HINT: This group need to do a graph.

GROUP No. 4                                                                                                         PROBLEM SOLVING STRATEGIES
STRENGTHS OF THE GROUP:

· Very solid group analyzing and applying mathematical concepts.
· The Group will find the area of the triangle using the strategy more suitable.

· Triangle:    a, b, and c are the sides of the triangle.         

· Where: 𝐴,,𝑥-1.,,𝑦-1..
             𝐵,,𝑥-2.,,𝑦-2..
             𝐶,,𝑥-3.,,𝑦-3..
HINT: This group need to do a graph.
GROUP No. 5                                                                                                         PROBLEM SOLVING STRATEGIES
STRENGTHS OF THE GROUP:

· Very solid group analyzing and applying mathematical concepts.
· The Group will find the area of the triangle using the strategy more suitable.
· Very strong knowledge in Algebra.

· Concepts and Formulas they will apply:

· Area of Triangle: 𝐴=,,𝑏𝑎𝑠𝑒.,ℎ𝑒𝑖𝑔ℎ𝑡.-2.
· Find the area of triangle using the linear function 𝑦=𝑓,𝑥.:

𝑦−,𝑦-0.=𝑚,𝑥−,𝑥-0..
Where ,,𝑥-0.,,𝑦-0.. is a point on the linear function, and

The slope is: 𝑚=,,𝑦-2.−,𝑦-1.-,𝑥-2.−,𝑥-1..

· Triangle: a, b, and c are the sides of the triangle.            

· Where: 𝐴,,𝑥-1.,,𝑦-1..
             𝐵,,𝑥-2.,,𝑦-2..
             𝐶,,𝑥-3.,,𝑦-3..
HINT: This group need to do a graph.
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Teacher: M. Figueroa                                                                                     TASC MATHEMATICS

PROBLEM SOLVING STRATEGIES
CASE 2: EXAMPLE OF A MATH PROBLEM

1) Sharon made a drawing scale of a triangular Park. The coordinates of the vertices of the Park are:
(– 2, 2)

(6, –1)

(1, 5)

Its scale is 1 unit = 1 meter.

Which is the area of the triangular Park in square meters?

Mark your answer on the grid of your answer sheet.
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Teacher: M. Figueroa                                                                                     TASC MATHEMATICS

PROBLEM SOLVING STRATEGIES
CASE 3: EXAMPLE OF A MATH PROBLEM

1) Sharon made a drawing scale of a triangular Park. The coordinates of the vertices of the Park are:
(– 7, –2)

(5, 3)

(8, 7)

Its scale is 1 unit = 1 meter.

Which is the area of the triangular Park in square meters?

Mark your answer on the grid of your answer sheet.
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requires demonstrating the conceptual
understanding of how to multiply negative
numbers together, a skill which the

Common Core introduces in grade 7.
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CASE 2: GRAPH



CASE 1: GRAPH


GROUP No. 4

Problem: Case 3

	A FOUR-STEP PROCESS FOR PROBLEM-SOLVING BY G. POLYA



	1.UNDERSTANDING THE PROBLEM
We have the coordinates of the vertices of a triangle park:

,−7,−2.
,5,3.
,8,7.

	Unknown:

The area of the park in square meters.



	2. DEVISING A PLAN
From the graph, it is a little hard to find the area of triangle by applying the basic concept.
So, we will create common shapes like right triangles and rectangles to find the area of the original triangle.

Drawing a vertical line from vertex C and a horizontal line from vertex A.


	3. CARRYING OUT THE PLAN 

Area 𝛥ABC = Area 𝛥ADC – (Area 𝛥AFB + Area 𝛥BEC + Area Rectangle BFDE)



	4. LOOKING BACK 
	


CARRYING OUT THE PLAN
Area 𝛥ABC = Area 𝛥ADC – (Area 𝛥AFB + Area 𝛥BEC + Area Rectangle BFDE)

Area 𝛥AFB = ,,12.,5.-2. = 30
Area 𝛥BEC = ,,3.,4.-2.=6
Area Rectangle BFDE = ,3.,5.=15
Area 𝛥ADC = ,,15.,9.-2.=67.5
Area 𝛥ABC = 67.5 – (30 + 6 + 15) = 16.50 square meters

GROUP No. 3

Problem: Case 2

	A FOUR-STEP PROCESS FOR PROBLEM-SOLVING BY G. POLYA



	1.UNDERSTANDING THE PROBLEM
We have the coordinates of the vertices of a triangle park:

,−2,2.
,6,−1.
,1,5.

	Unknown:

The area of the park in square meters.



	2. DEVISING A PLAN
From the graph, it is a little hard to find the area of triangle by applying the basic concept.
So, we will create common shapes like right triangles to find the area of the original triangle.

Drawing a vertical line and a horizontal line from the vertices to create a rectangle.


	3. CARRYING OUT THE PLAN 

Area 𝛥ABC = Area 𝛥ADC – (Area 𝛥AFB + Area 𝛥BEC + Area Rectangle BFDE)



	4. LOOKING BACK 
	


CARRYING OUT THE PLAN
Area 𝛥ABC = Area 𝛥ADC – (Area 𝛥AFB + Area 𝛥BEC + Area Rectangle BFDE)

Area 𝛥AFB = ,,12.,5.-2. = 30
Area 𝛥BEC = ,,3.,4.-2.=6
Area Rectangle BFDE = ,3.,5.=15
Area 𝛥ADC = ,,15.,9.-2.=67.5
Area 𝛥ABC = 67.5 – (30 + 6 + 15) = 16.50 square meters

LAURA HEEELP

PROFESSIONAL DEVELOPMENT


             TEACHING PROBLEM SOLVING
MATH PROBLEM SOLVING STRATEGIES-APPLICATIONS

CASE 1: Sharon made a drawing scale of a triangular Park. The coordinates of the vertices of the Park are:
(– 10, 5)

(15, 5)

(10, 12)

Its scale is 1 unit = 1 meter.

Which is the area of the triangular Park in square meters?

CASE 2: Sharon made a drawing scale of a triangular Park. The coordinates of the vertices of the Park are:
(– 2, 2)

(6, –1)

(1, 5)

Its scale is 1 unit = 1 meter.

Which is the area of the triangular Park in square meters?
CASE 3:
1) Sharon made a drawing scale of a triangular Park. The coordinates of the vertices of the Park are:
(– 7, –2)

(5, 3)

(8, 7)

Its scale is 1 unit = 1 meter.

Which is the area of the triangular Park in square meters?

ANSWER KEY PROBLEM SOLVING STRATEGIES

GROUP No. 1
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Case 2: Example of a Math Problem
1) Sharon made a drawing scale of a triangular park. The coordinates of the vertices of the
park are:
(-2.2)
(6-1)
(1.5)
Its scale is 1 unit = 1 meter
Which is the area of the triangular Park in square meters?
Mark your answer on the grid of your answer sheet.
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AFOUR-STEP PROCESS FOR PROBLEM-SOLVING BY G. POLYA

TUNDERSTANDING THE PROBLEM UNKNOWN
We have the coordinates of the vertices of a triangle | The area of the park in square meters.
park

(:2.2).(6-1). (1.5)

2. DEVISING A PLAN
1f we have the vertices, we can find the length

of each side of the park by using the fornmla
of distance between 2 points. When we know

d=y (X:'Xl)]ﬂ)'z ')’1)2

3 sides of a triangle, we can apply the Heron’s
Area Formula.

A= a)(s-b)(s-c)

CARRYING OUT THE PLAN (Solving)

Sidea )
a
Side b: (1,5), (6,-1)
b \/(6-1): (-1 (-6 =257 36=+61
Side ¢; (6.-1).(-2.2)
Afc2-67 - @ (-1 =AEI=9=T

|&] download.png @] Find a Pattern Lesso..ppt  ~ @] Find a Pattern Lesso...ppt  ~ & PD 0110111 PT1 Pr..pdf = ¥ Showall downloads.. %





[image: image22.png]G Anne is making a box with x| 4 Desmos Graphing Calculat X | G graph cubic function - Gor X ( ] Google Docs - create and x / [B] LauraHelp - Google Docs  x '\ ] Copy of LauraHelp - Goog X — X
€« c https://docs.google.com/document/d/1BausTRAzQ3IEdIUhn_4hgoTR8FxF4gETiTYYITOKROk/edit# =
LauraHelp ] laudivis@gmail.com
File Edit View Insert Format Tools Table Add-ons Help Lastedit was yesterday at 10:03 PM Comiments m
& e ~ T 75% - Normaltext -~ Arial - 9 - B 7 U A co = I # Editing -| A
1 1 2 3 4 5 6 7

Semi-perimeter(s):

Heron's Area Formula (A);

=5(s - a)(s = D)(s - ©)

= =
A '\/10.30110 30 - 34/2)(10.30 - 3+/2)(10.30 -

A=+/10.30(6.06)(2.49)(1.76)

A=16.54 P
Group #2
Case 1:

1) Sharon made a drawing scale of a triangular park. The coordinates of the vertices of the
park are:

(10,12)
Its scale is 1 unit = 1 meter.

Which is the area of the triangular park in square meters?

(10,12)

|&] download.png " @) FindaPattern Lesso...ppt @] Find aPattern Lesso...ppt | & PD011.0111PT1 Pr..pdf ¥ Showall downloads.. %





[image: image23.png]G Anne is making a box with x| 4 Desmos Graphing Calculat X | G graph cubic function - Gor X ( ] Google Docs - create and x / [B] LauraHelp - Google Docs  x '\ ] Copy of LauraHelp - Goog X — X
€« c https://docs.google.com/document/d/1BausTRAzQ3IEdIUhn_4hgoTR8FxF4gETiTYYITOKROk/edit# =
LauraHelp ] laudivis@gmail.com
File Edit View Insert Format Tools Table Add-ons Help Lastedit was yesterday at 10:03 PM Comiments m
& e ~ T 75% - Normaltext -~ Arial - 9 - B 7 U A co = I # Editing -| A
1 1 2 3 4 5 6 7

Semi-perimeter(s):

Heron's Area Formula (A);

=5(s - a)(s = D)(s - ©)

= =
A '\/10.30110 30 - 34/2)(10.30 - 3+/2)(10.30 -

A=+/10.30(6.06)(2.49)(1.76)

A=16.54 P
Group #2
Case 1:

1) Sharon made a drawing scale of a triangular park. The coordinates of the vertices of the
park are:

(10,12)
Its scale is 1 unit = 1 meter.

Which is the area of the triangular park in square meters?

(10,12)
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‘A FOUR-STEP PROCESS FOR PROBLEM-SOLVING BY G. POLYA
TUNDERSTANDING THE PROBLENM UNKNOWN:
We have the coo tes of the vertices of a trjangular | The area of the park in square meters.
park. So, we can make a graph.
(-10.5), (15,5), (10,12)
2. DEVISING A PLAN
From th ph, we can identify the base and
the height of the park:
Hint: The base is a horizontal line.
CARRYING OUT THE PLAN
Find the base (b) (-105), (15.5)
b=/(15- (- 10 5
b=25m
Find the height ()
= Itis very important to understand
* The base and the height are perpendicular lines
 To find h, we will subtract the y-coordinates because the base is a horizontal line.
h=y, -y, =12-5=7m
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Area (A)

GROUP #5

Twill divide the triangle in two triangles
Find M(x,.y,)

- Itis the intercept between the lines Z, and Z,

= mlx = x,)
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Point M:
=2
Y S o M- MG52)
6 3
y=—S$x+3
o x=8=35
Base:
Triangle 1
h=3m 4,= 52 - g5
b=55m
Triangle 2
h=2-(-)=3m =8.25m°
b=55m
Total Area of the park:
Area,,, =4,

GROUP #3

Case 2: Coordinates:
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- Triangle A

- Triangle B

- Triangle C

- Rectangle
A=bxh=6x8=48
- Area of the Triangle
Ay =48 - (A+B+C)=48-(45+15+12)

48 -31.5=16.50 m*
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GROUP #4
>
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-7.2)
(5.3)
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- AreaP
- AreaR
Ay=bxh=3x5=15
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Area (A)

GROUP #5

Twill divide the triangle in two triangles
Find M(x,.y,)

- Itis the intercept between the lines Z, and Z,

= mlx = x,)
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Point M:
=2
Y S o M- MG52)
6 3
y=—S$x+3
o x=8=35
Base:
Triangle 1
h=3m 4,= 52 - g5
b=55m
Triangle 2
h=2-(-)=3m =8.25m°
b=55m
Total Area of the park:
Area,,, =4,

GROUP #3

Case 2: Coordinates:
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DIFFERENTIATED INSTRUCTION OF MATH                                                  M. FIGUEROA

CHALLENGE PROBLEM: GEOMETRY

1) ABCDEFGH is a cube of edge 2. P is the point half edge EF.

Determines the area of the triangle APB and the measure of the angle APB to the nearest tenth ˚.


A) Area APB = √2;   Angle APB = 19.5˚
B) Area APB = 2√2;   Angle APB = 39˚
C) Area APB = 3√2;   Angle APB = 40.5˚
D) Area APB = 4√2;   Angle APB = 29˚
E) Area APB = 5√2;   Angle APB = 19˚
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Area (A):        𝐴=,,𝑏.,ℎ.-2.





Where b = base


and       h = height
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