Margaret Matchett
Week 6
7 April 2009
7th Grade Math (On Level)
Number Operations – Exponents, PEMDAS

	Day/Part 1 – Squares and Square Roots

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  squares & square roots warm up, perfect squares worksheet, vocabulary pages

	Student Expectations:
· The student recognizes perfect squares, understands square roots and is expected to compare and order integers and positive rational numbers (square roots and pi).
· The student communicates mathematical ideas using the appropriate vocabulary (square, perfect square, square root, radical sign, irrational) and can model these concepts graphically and numerically.
· The student makes conjectures from patterns or sets of examples and non-examples; and validates his/her conclusions using mathematical properties and relationships.

	Agenda:
· Warm up

· Review/recall

· Squares and Square roots
· Radical sign, irrational numbers
	Vocabulary: 

· Square

· Perfect Square

· Square Root

· Radical Sign

· Irrational

	TEACHING

	Warm-up (5 minutes):  Square and Square Root – retile a kitchen

	Week Review/Overview (5 minutes): 

· Recall we worked on Integer multiplication and division
· We learned about the order of operation – can anyone recall PEMDAS?

· Why/when do you use PEMDAS?

· We also talked about numbers that could be represented by squares and cubes.

	Introductory Questions (5 minutes): 

· Can you give me an example of a number that can be modeled by a square?  A cube?

· What do you notice or remember about 25?  It can be modeled in a 5 by 5 square.

· What is another way to write [image: image2.png]5% 5



?  How do you say [image: image4.png]


?   (look for 5 squared or 5 to the second power)

	Direct Instruction & Modeling (10 minutes):

· So, let’s investigate these square numbers a little bit more…  (first transparency)
· Integers that are the squares of whole numbers are called perfect squares. 

· How would you decide if some number was a perfect square?
· The factors that are multiplied together to form a perfect square are called the square roots of that number.

· So, what is the square root of 25?  Of 36? Of 49? 

· We write the square root using the Radical Sign. √

· You know how to find 5, 6, and 7 on the number line, where would you put square roots on the number line?

	Classroom Work Activity (15 minutes): 
· Worksheet to
· list perfect squares between 1 and 100,

· model the squares 1,4, 9, 16, 25, 36, 49, 64, 81, 100
· Order square roots on the number line

	Extending Questions & Closure for the Day (10 minutes):

· What did you notice about the number of square roots between each integer on the number line? (it goes up)?
· The diagonal line going from 1 to 3 to 7, etc. will give you a square root that almost, but not quite, half way between the consecutive integers, so you can estimate where on the number line to put a square root.
· How can you label a number line to help estimate square roots?

· You can estimate these types of square roots, but never write them exactly because they are irrational numbers.  An irrational number is a number that cannot be written as the quotient of 2 integers or a decimal.

· Are all square roots irrational numbers?

	Independent Work/ Homework:  Complete the vocabulary worksheets and the homework handout.


	Day/Part 2 – Prime, Composite, Factor Tree, Factoring Game

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  square root and integer number line warm up, factor game (simplified), vocabulary pages, sieve of Eratosthenes worksheet.

	Student Expectations:
· The student recognizes prime and composite numbers.

· The student communicates mathematical ideas using the appropriate vocabulary (factors, prime, composite) and can model prime factorization using a factor tree.  The student can find prime numbers using the sieve of Eratosthenes.
· The student makes conjectures from patterns or sets of examples and non-examples; and validates his/her conclusions using mathematical properties and relationships.

	Agenda:
· Warm up

· Review/recall

· Factor tree

· Prime factorization and prime numbers
	Vocabulary: 

· factors
· prime
· composite

· factor tree

	TEACHING

	Warm-up (5 minutes):  estimating a square root

	Homework Review (5 minutes): 

	Introductory Questions (5 minutes): 

· Yesterday we practiced finding squares and square roots.
· Square roots of perfect squares are factors of the perfect square, are they the only factors of the perfect square?

· How would you find out?

	Direct Instruction & Modeling (10 minutes):

· Do you remember making factor trees?
· Right – you keep dividing until you cannot divide any more…

· When you get to the point that you can’t divide any more, what are those numbers called?  They are the prime factors.

· A prime number is a number whose only factors are 1 and itself.  Can anyone give me some examples of prime numbers?

· If a number is not prime, it is called a composite number.  What are some examples of composite numbers?

· Are perfect squares composite numbers?  Are they the only composite numbers?

	Classroom Work Activity (15 minutes): 
· Let’s do a little work using a factor tree to list ALL the factors of a few composite numbers.
· Now that we’ve practiced together for a while, split into your groups of 3-4 and we will play the factor game.

	Extending Questions & Closure for the Day (10 minutes):

· You played the game for about 15 minutes, what turned out to be really good moves? (prime numbers) why?
· Which choices turned out to be moves that you didn’t want to make?  Why?  (composites – the more factors the higher points your opponent scored)

	Independent Work/ Homework:  complete the vocabulary pages and sieve of Eratosthenes handout.


	Day/Part 3 – Exponents and Bill Gates

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  Perfect numbers warm up, Bill Gates transparency, factoring and exponents worksheet, vocabulary pages

	Student Expectations:
· The student understands the difference between multiplication and exponentiation. The student can represent the prime factorization of a composite number using exponents for repeated prime factors.
· The student communicates mathematical ideas using the appropriate vocabulary (exponents, base, power, squared, cubed) and can model squares and cubes graphically, numerically, and physically.
· The student makes conjectures from patterns or sets of examples and non-examples; and validates his/her conclusions using mathematical properties and relationships.

	Agenda:
· Warm up

· Review/recall

· Bill Gates question
· Bases & Exponents

· Prime factorization revisited
	Vocabulary: 
· Exponent

· Base

· Power

· Squared

· Cubed

	TEACHING

	Warm-up (5 minutes): finding a perfect number

	Homework Review (5 minutes): 

	Introductory Questions (10 minutes): 
· Suppose that each of you is very lucky and have been hired for 30 days by Bill Gates (you know who Bill Gates is?)…  He is going to let you choose your salary from the following options:

· A flat rate for the 30 days of $1,000,000.00 – yes, one million dollars for 30 days of work.
· A penny for the first day and your salary doubles each day after that ($.01, $.02, $.04, etc.)

· $10,000 for the first day and each subsequent day adds another $10,000 to the daily salary ($10,000, $20,000, $30,000, etc.)

· Which salary option would you choose?  I’ll give you a few minutes…  How many of you chose option 1? 2? 3?

· This is a tricky question and the answer is #2 – Your salary for your last day of work would have been $5,368,709.12 and that’s not adding in the rest of the days!  If you add in all of the days, your total salary would have been $10,737,418.24!

· If you had chosen the last option you would have received $600,000 total salary – that one was the worst.

	Direct Instruction & Modeling (10 minutes):

· This really was a trick question, but I chose it because it illustrates the power of exponents.
· By doubling the salary every day, it was being multiplied by 2 and then again by 2 and by 2, etc…

· Do you remember how to write that?  That’s right - [image: image6.png]21,22,2%,24,



 etc.  I found the Bill Gates last day’s salary by multiplying and using exponents and PEMDAS - [image: image8.png]2% = 536,870,912



, so [image: image10.png].01 x 2%° = 5,368,709.12




· A shorthand way of writing a number being multiplied by itself many times is to use exponents.  The number being multiplied by itself is called the base.  The number of times it gets multiplied is the exponent or the power.

· Certain powers are sometimes called special names – a number times itself is called squared.  If a number is multiplied to itself 3 times it is called cubed. Why do you think they are called that?  Think of the models.

· So, now let’s look at some examples – identify the base and the power for me.  

	Classroom Work Activity (15 minutes): In-class worksheets – find the factor tree and write out the prime factorization using exponents.

	Extending Questions & Closure for the Day (10 minutes):
· Today we learned about bases and exponents, a number being raised to a power can certainly get large very quickly.  That is because the number can be multiplied to itself many times! Note: [image: image12.png]2x3 =23



.
· Where would you use exponents?  (factor trees)

· Do you know where exponents are used in the ‘real’ world? (Earthquakes, decibels, pH, astronomy, etc.)

	Independent Work/ Homework: vocabulary pages and take-home worksheet


	Day/Part 4 – LCM, GCF

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  LCM & GCF transparency and worksheet, vocabulary pages

	Student Expectations:
· The student understands Least Common Multiple and Greatest Common Factor.
· The student communicates mathematical ideas using the appropriate vocabulary (LCM, GCF) and can calculate these values by using prime factorization, repeated division, or listing of multiples in order.

· The student makes conjectures from patterns or sets of examples and non-examples; and validates his/her conclusions using mathematical properties and relationships.

	Agenda:
· Warm up

· Review/recall

· LCM & GCF
	Vocabulary: 
· LCM

· GCF

	TEACHING

	Warm-up (5 minutes): Which is larger - [image: image14.png]210



, [image: image16.png]10?



, [image: image18.png]2% 10



?

	Homework Review (5 minutes): 

	Introductory Questions (5 minutes): 

· Now we know about prime numbers and finding the prime factorization, exponents, and using exponents to write a prime factorization when one of the prime factors is listed multiple times…

· Why is this useful?  Can anyone think of a use for prime factorization?

· At some point we will be revisiting fractions – addition, subtraction, multiplication, and division.  Finding common multiples and divisors is really helpful for those operations.

· For addition and subtraction of fractions, what value would you use for the common denominator? (LCM)

· For multiplication and division, how can you simplify the results? (GCF)

	Direct Instruction & Modeling (10 minutes):

· What does LCM mean?  Not Larry Creates Messes…   How about Least Common Multiple?
· Teacher demonstrates how to use prime factorization to create the LCM & compares to listing/table method.
· What does GCF mean? Not Green Cows Fart, um Fly (oops…).  How about Greatest Common Factor?
· Teacher demonstrates how to use prime factorization to find the GCF using the same numbers as in the LCM example.
· Do a few examples together on pairs of numbers to find the LCM & GCF.

	Classroom Work Activity (15 minutes): 
· Begin In-class worksheet and vocabulary pages

	Extending Questions & Closure for the Day (10 minutes):

· We have been using prime factorization today to find LCMs.  When is this method more useful than listing out the multiples and searching for the common ones?

· We have also been using prime factorization to find GCFs.  When is this method more useful than looking for common factors?

	Independent Work/ Homework:  Complete the worksheet and vocabulary pages


	Day/Part 5 – Order of Operations and Technology (optional )

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  PEMDAS problem warm up, calculators, PEMDAS on calculators worksheet

	Student Expectations:
· The student understands the order of operations and can use PEMDAS correctly on a calculator.

	Agenda:
· Warm up

· Review/recall

· PEMDAS and calculators…
	Vocabulary: 

	TEACHING

	Warm-up (5 minutes):  

	Homework Review (5 minutes): 

	Introductory Questions (5 minutes): 

· Does everyone remember last week’s warm-up about Jennifer’s candy?
· Did your answers when you used the calculators match the answer you got by hand?

· Today we are going to practice putting grouping symbols in numerical expressions so that we can all learn how to get the correct answer using our calculators.

· We are also going to learn how to use exponents on the calculator.

	Direct Instruction & Modeling (10 minutes):

· What does PEMDAS help you remember?

· The Jennifer Candy example, revisited – where do you put in the parentheses?
· If you have an expression that is written as a fraction or quotient, to put it into a calculator you must be able to change it from the fraction form to the ÷ form.  How do you do that?

· Remember that EVERYTHING in the numerator is divided by EVERYTHING in the denominator, so you may need to use parentheses (grouping symbols) to make sure you preserve the correct order of operations.
· Let’s do an example -- area of the trapezoid

· Now you need to know how to use the calculator’s ^ key – this key is called the caret key… It is used when you want to use exponents greater than two in a numerical expression on a calculator (Most calculators have an [image: image20.png]


 key that you can use to find the square of a number).

· Let’s do some examples using exponents.

	Classroom Work Activity (15 minutes): 
· Updated PEMDAS worksheet from last week – to be worked on calculators – change worksheet somewhat – ask where parentheses need to be inserted to get the desired result for some problems.  Add other problems that are in quotient (bar) format that need to be changed to regular division format.

	Extending Questions & Closure for the Day (10 minutes):

· We have learned how to use PEMDAS to make our calculators work for us much better.
· If Bill Gates had wanted to hire us for 31 days, what would our 31st day’s salary be? -- [image: image22.png].01 x 2%





	Independent Work/ Homework:
Complete the in-class worksheet – if you don’t have a calculator, just write out the expression on a single line (change bar quotients to ÷ quotients and insert parentheses)


	Day/Part 5/6 – STATIONS

	Target TEKS:  7.1(A); 7.2 (C)

Supporting TEKS: 7.13(A);7.14(A);7.15(A)(B)
TAKS Objective 1
	Resources/Materials:  station packets

	Student Expectations:
· The student represents and uses numbers in a variety of equivalent forms.  The student is expected to compare and order integers and positive rational numbers.

· The student adds, subtracts, multiplies, or divides to solve problems and justify solutions.  The student is expected to use models to add, subtract, multiply, and divide integers and connect the actions to algorithms.

· The student identifies and applies mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics.

· The student communicates mathematical ideas using language, efficient tools, appropriate units, and graphical, numerical, physical, or algebraic mathematical models.

· The student makes conjectures from patterns or sets of examples and non-examples; and validates his/her conclusions using mathematical properties and relationships.

	Agenda:
· Review/recall

· Stations Today
	Vocabulary: 

	TEACHING

	Homework Review (5 minutes): 

	Week Review/Overview (5 minutes): 
· Modeling squares and square roots.

· Locating square roots on the number line

· Factoring completely – find the GCF, LCM

· Writing and simplifying expressions with exponents & using PEMDAS.

	Vocabulary Station (10 minutes):  Complete the criss cross word puzzle

	Factoring Station (10 minutes):  play the factor game, but write out answers using exponents for extra points (sum up your factors as usual, then add in any exponents > 1 that are part of the factors)

	PEMDAS Station (10 minutes):   cut apart problem – assemble the pieces in PEMDAS order

	TAKS Practice for objective 1 - (10 minutes):  worksheet

	

	Independent Work/ Homework:
· Finish any station work not completed in class.
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