Lesson Plan

Subject:  Mathematic

Duration: 2h

Grade level (students’ age) : 10 class, 15- 16 age 

Title: Newton’s Binominal theorem
Objectives:
SPECIFIC OBJECTIVES:
1. Understanding Isaac Newton’s contribution to the development of mankind.

2. Understanding the contribution of previous generations of scientists to world’s societies. 

3. Problem differentiation depending on the number of admitted solutions. 

4. The identification of the type of numbering formula proper to a given situation-problem.

5. The use of some combinatorial formula in inductive reasoning. 

6.  The expression of characteristics of some problems aiming the simplification of the way of numbering. 
7.  Problem -situation interpretation with practical content using combinatorial elements. 
8.  Choosing solving strategies of some practical situations aiming the optimization of the results. 
9.  Ability to cooperate, in work, with others.
 FUNDAMENTAL OBJECTIVES:

· To demonstrate mathematical relations using Newton’s binominal.
OPERATIONAL OBJECTIVES:

  -   To demonstrate equalities and inequalities using Newton’s binominal.
  -  To know which is Newton’s binominal formula and know how to use it.

  -  To apply Newton’s binominal formula in calculus.
  -  To know and to apply the general term formula from the development of Newton’s binomial. 
Methods and Approaches:
- Didactic strategies:  deductive, algorithmic, controlled or semi controlled 
- Teaching methods:
1. Communication methods:

· Exposition 
· Heuristic conversation 
· Explanation 
· Communication 
2.  Discovering methods:
1. Observation 
2. Demonstration 
3. Problem raising  
3.  Action Methods: - exercise
Materials:
· -Essay about Isaac Newton’s activity in general

· Power Point presentation of the lesson 
· Laptop, overhead projector, blackboard, chalk

· Mircea Ganga- course book for   Xth grades (common trunk and differentiated curricula)
· C. Năstăsescu ş.a.-Mathematics, course book for Xth grades 
· C. Năstăsescu ş.a.-Algebra problems for high – school.
Procedures/Activities:

 1. The essay is being presented.
·                 Binomial theorem appears in the popular culture, thus: 
· In the Sherlock Holmes books, the villain Professor Moriarty is the author of A Treatise on the Binomial Theorem: when Holmes, speaking of Professor Moriarty, states:

He is a man of good birth and excellent education, endowed by nature with a phenomenal mathematical faculty. At the age of twenty-one he wrote a treatise upon the binomial theorem, which has had a European vogue. On the strength of it he won the mathematical chair at one of our smaller universities, and had, to all appearances, a most brilliant career before him.

· Contrary to popular belief, the generalized binomial theorem is not engraved on Isaac Newton's tomb in Westminster Abbey:

,, I am the very model of a modern Major-General,

I've information vegetable, animal, and mineral,

I know the kings of England, and I quote the fights historical

From Marathon to Waterloo, in order categorical;

I'm very well acquainted, too, with matters mathematical,

I understand equations, both the simple and quadratic,

About binomial theorem I'm teeming with a lot o' news,

With many cheerful facts about the square of the hypotenuse."

· The binomial theorem appears in at least three different works by Monty Python – Coal Mine in Llandarogh Carmarthen, The Tale of Happy Valley, and the film Monty Python's The Meaning of Life.

· In chapter 18 of Mikhail Bulgakov's "The Master and Margarita", the black magic practitioner Woland says, "But by Newton's binominal theorem, I predict that he will die in nine month's time..." From this, "it's hardly Newton's binominal theorem" became a popular Russian expression.

· There is a short poem by Álvaro de Campos, heteronym of the Portuguese writer Fernando Pessoa about the binominal theorem that roughly translates into: "Newton's binominal is as beautiful as the Venus de Milo. The truth is few people notice it."

· In record 5 of Yevgeny Zamyatin's We, the protagonist D-503 says, "...to me it's nothing more than the four equal angles, but for you that might be, I don't know, as tough as Newton's binominal theorem."

· In chapter 15 of "The Irish Sketch Book" (1842), Thackeray complains that fanciful story books "that used to be read by children in England some 30 years ago" had been "replaced by such books as 'Conversations on Chemistry,' 'The Little Geologist,' 'Peter Parley's Tales about the Binominal Theorem,' and the like."

We ask ourselves the following questions:  Who was Isaac Newton and of what is binominal theory consisted of? 
Sir Isaac Newton FRS (4 January 1643 – 31 March 1727 )was an English physicist, mathematician, astronomer, natural philosopher, alchemist, and theologian who is considered by many scholars and members of the general public to be one of the most influential men in human history. His 1687 publication of the Philosophiæ Naturalis Principia Mathematica (usually called the Principia) is considered to be among the most influential books in the history of science, laying the groundwork for most of classical mechanics. In this work, Newton described universal gravitation and the three laws of motion which dominated the scientific view of the physical universe for the next three centuries. Newton showed that the motions of objects on Earth and of celestial bodies are governed by the same set of natural laws by demonstrating the consistency between Kepler's laws of planetary motion and his theory of gravitation, thus removing the last doubts about heliocentrism and advancing the scientific revolution.
Newton also built the first practical reflecting telescope and developed a theory of colour based on the observation that a prism decomposes white light into the many colours that form the visible spectrum. He also formulated an empirical law of cooling and studied the speed of sound.

In mathematics, Newton shares the credit with Gottfried Leibniz for the development of the differential and integral calculus. He also demonstrated the generalised binomial theorem, developed the so-called "Newton's method" for approximating the roots of a function, and contributed to the study of power series.

Newton remains influential to scientists, as demonstrated by a 2005 survey of members of Britain's Royal Society asking who had the greater effect on the history of science and had the greater contribution to humankind, Newton or Albert Einstein. Royal Society scientists deemed Newton to have made the greater overall contribution on both.

Newton was also highly religious, though an unorthodox Christian, writing more on Biblical hermeneutics and occult studies than the natural science for which he is remembered today. In spite of this, The 100 by Michael H. Hart ranks Newton as the second most influential person in history (below Muhammad and above Jesus).

2. The title of the new lesson is being announced and written on the blackboard.

3. The operational objectives are being presented.
4. The Power Point Presentation is being performed.
	               Teacher’s activity
	               Students’  activity

	-gives the exercises from slide 3.

	-Students grouped in four groups solve the exercises. The results are being written on the blackboard and then compared with the answer from the slide. 

	-asks the questions from slide 4.

	-Students answer the questions and then note down in their notebooks the correct answers from slide 5. 

	- gives the exercises from slide 6. 

	- Students grouped in four groups solve the exercises. The results are being written on the blackboard and then compared with the answer from the slide.

	-writes on the blackboard the conclusions from slide 7.
	-Students note them down in their notebooks.

	-presents the Newton’s binominal formula and then explains its demonstration with the help of slide 8 and 9. 
	-Students note the formula down on their notebooks. 

	- presents the specifications regarding Newton’s formula using slide 10 and 11.
	-Students note these specifications down in their notebooks. 

	-gives the application from slide 12. 

	 - Students grouped in six groups solve the exercises. The results are being written on the blackboard  and then compared with the  given answer from slide 13

	-gives the application from slide 14. 

	-Students grouped in five groups solve the exercises. The results are being written on the blackboard and then compared with the answer from slide 15. 

	-gives the application from slide 16.

	- Students grouped in five groups solve the exercises. The results are being written on the blackboard and then compared with the answer from slide 17.  

	- gives the application from slide 18.

	-Students guided by the teacher solve the application on the blackboard and then compare the result with the one from slide 19. 

	- gives the application from slide 20.

	- Students guided by the teacher solve the application on the blackboard and then compare the result with the one from slide 21. 

	- presents the identities of calculus with combinations shown in the slides 22 and 23, and notes them on the blackboard.
	-Students note down in their notebooks these identities.

	- gives the application from slide 24.

	- Students grouped in two groups solve the exercises. The results are being written on the blackboard and then compared with the answer from slide 25 and 26. 

	- gives the application from slide 27.

	- Students grouped in two groups solve the exercises. The results are being written on the blackboard and then compared with the answer from slide 28. 

	- gives the application from slide 29.

	-Students solve the exercises for 20 minutes.

	-gives  homework  the exercises from slide 30.
	-Students note down their homework.


Evaluation:-systematic/ guided observation  of the students, oral questioning, assessment  of the received answers, assessment of the abilities to operate with the new concepts, observation of the way they work in groups, summative assessment test. 
Links:

http//www. Wikipedia

	http://mathforum.org/library/drmath/view/56118.html
http://mathforum.org/library/drmath/view/56120.html
http://monitoring.sor.ro/Descriere_monitoring.pdf
http://www.mathagonyaunt.co.uk/STATISTICS/ESP/Perms_combs.html
http://betterexplained.com/articles/easy-permutations-and-combinations/
http://www.andrews.edu/~calkins/math/webtexts/prod02.htm
http://www.saliu.com/permutations.html
http://mathcentral.uregina.ca/RR/database/RR.09.95/nom1.html
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