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Abstract


In the following lesson we will discuss some of the beliefs as to why x is the most commonly used variable in algebra.  We will discuss some of the origins in relation to Arabic history to include Muhammad al-Khwarizmi.  Then we will take the history and apply it to translating verbal expressions and equations into algebraic expressions and equations.

Translating Verbal Expressions and Equations into Algebraic Expressions and Equations

Objective:  TLW translate verbal expressions and equations into algebraic expressions and equations.

Standards:

State:  1.01 Write equivalent forms of algebraic expressions to solve problems

National:  Understand the meaning of equivalent forms of expressions, equations, inequalities, and relations.  Write equivalent forms of equations, inequalities, and systems of equations and solve them with fluency.

Prerequisite Skills: Students must be able to translate simple words into their mathematical symbols, i.e. seven is 7.

Key Words:

Addition:  added to, add, the sum of, more than, in addition to, increased by


Subtract:  subtracted from, minus, the difference of, less than, decreased by


Multiplication:  multiply, the product of, times, multiplied by


Division:  the quotient of, divided by, divides


Equal:  equals, is equal to, is

Lesson Outline: Give the students a warm-up consisting of about three problems having them translate words into mathematics symbols and vice versa.  Then give the students notes using the list of key words and demonstrate examples of translating verbal into algebraic.  This will be the notes and guided practice.  Now take the time to explain what some believe to be the history of the reason for the use of x in algebra.  This information can be found in Appendix A.  For in class independent practice, give the students the classwork worksheet in Appendix B.  

Assessment:  For assessment, use the homework worksheet in Appendix B and grade for accuracy.
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Mathematical Translations Classwork http://www.learnnc.org/media/lessons/bolivia11192004876/Mathematical_Translations_Classwork.rtf

Mathematics Translations Homework
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The worksheets given on these websites definitely are a good practice of the lesson covered.  There is a good mix of verbal translations and algebraic translations.  These are useful exercises and the author has made the worksheets readable and easy to follow for students.

Variable X in Algebra

http://www.newton.dep.anl.gov/askasci/math99/math99228.htm


The persons who responded to this question are ones who are doctorates of their fields.  I feel that the information given was concise and well thought out.  There is no concrete evidence at this time to support the given information, however the assumptions made are definitely well thought out and have some notion of a fact base.

Appendix A

Variable X in Algebra 

name         Chris

status       student

grade        6-8

location     CA

Question -   Why do we commonly use X for variables in algebra?

---------------------------------------

Hello,

I have read different accounts of why the letter x is used to denote

the unknown in algebraic equations.   Renee Descartes might have been

the first to do so, but why? Is it because its easier to write the

letter x, or are there other reasons?   Perhaps a brief review of the

history of algebra will lend credence to different explanations.

Algebra has its roots in the Middle East where sciences including

mathematics and astronomy flourished in the Islamic world in the

700-1450 period.   Muhammad al-Khwarizmi (780­850) was one of the

major mathematicians of his time and the author of a number of

influential books. One of his major books is on arithmetic and

another on algebra. In fact, it is his transmuted name ‘algorithm’

which we now use to refer to the step-by-step procedures for solving

a problem. His algebra book is titled "Kitab al-jabr wal-muqabala"

which translates to "the book of calculation by completion and

reduction." The Arabic word "al-jabr" is the origin of the word

"algebra" which describes the process of moving terms from one side

of an algebraic equation to the other to find the value of an

unknown.  Incidentally, another major figure in the field of algebra

is the famous Omar Khayyam (1048­1131), a mathematician and poet, who

made significant contributions including describing algebraic

equations whose general solutions were obtained some 400 years later.

In algebraic equations, one solves equations to obtain the value(s)

of one or more unknown(s).  The word for "thing" or

"object" (presumably unknown thing or object) in Arabic - which was

the principal language of sciences during the Islamic civilization -

is "shei" which was translated into Green as xei, and shortened to x,

and is considered by some to be the reason for using x. It is also

noteworthy that "xenos" is the Greek word for unknown, stranger,

guest, or foreigner, and that might explain the reasons  Europeans

used the letter x to denote the "unknown” in algebraic equations.

Dr. Ali Khounsary

Advanced Photon Source

Argonne National Laboratory

Argonne, IL

====================================================================

Chris,

Much of algebra developed when feathers dipped in ink were the most common

writing tools.  Ball-point pens, and even pencils, were not yet created.

The two easiest letters to write were x and y.  Mathematicians needed

variables they could write quickly without mixing them up.  As a result, x

and y are still the two most commonly used variables in algebra.

Convenience produced the tradition.

Dr. Ken Mellendorf

Physics Instructor

Illinois Central College

http://www.newton.dep.anl.gov/askasci/math99/math99228.htm

Appendix B

Mathematical Translations Classwork



   Name:_______________

   Period:______________

    Date:_______________

Answer each question following the directions.  Use your group members and translation sheet to help you.  When your group is finished, have one person raise his/her hand for the teacher to check your answers.

Part 1: Translate each written expression into a mathematical sentence.

1. Nine more than a number 


________________________

2. Three more than half a number

________________________

3. Five squared minus a number


________________________

4. Sixteen divided by a number


________________________

5. The product of seven and a number y is forty-two









________________________

6. The quotient of a number and seven is thirty-three









________________________

7. Four times a number x decreased by eleven









________________________

8. Four times the quantity of a number n minus eleven









________________________

Part 2: Translate each mathematical sentence into a written expression.

9. 
 4x






________________________

10. 29 – x







________________________

11. 
7y = 42





________________________

12. 
x + 10 = 24





________________________

13. 
11x + 4





________________________

14. 
5 – 8 = 4y





________________________

15. 3(x – 2) = 10






           ________________________

16. 
½x






________________________

Mathematical Translations Classwork Answers

1. 9 + n

2. 3 + ½x

3. 52 – n

4. 16 ÷ n

5. 7y = 42

6. x/7 = 33

7. 4x – 11

8. 4(x – 11)

(9-16 could have varied answers, these are just examples)

9. four times a number x

10. twenty-nine minus a number

11. the product of seven and y is forty-two

12. the sum of a number and ten is equal to twenty-four

13. the product of eleven and a number increased by four

14. the difference of five and eight is equal to the product of four and a number y

15. three times the quantity of x minus two is ten

     16. Half of a number x

http://www.learnnc.org/media/lessons/bolivia11192004876/Mathematical_Translations_Classwork.rtf

Mathematical Translations 




Name:

Homework Worksheet





Date:










Period:

Answer each question completely.  Use your Translation sheet “What does it mean?” to help you.

Part 1:  Translate each written expression into a mathematical sentence.

1. The product of sixteen and x is equal to thirty-two.

______________________________________

2. The fourth power of x  is sixteen.

______________________________________

3. Four more than a number y
______________________________________

4. One-third of a given number p
______________________________________

5. The sum of five and a number y is twelve.

______________________________________

6. Three more than the product of ten and a number x
______________________________________

7. Thirteen less than the product of twenty-five and a number is thirty-seven.

______________________________________

8. The difference of a number c and two is eight.

______________________________________

9. Nine more than twice a given number z
______________________________________

10. The sum of a number and five, divided by two

______________________________________

Part 2: Translate each mathematical sentence into a written expression.

11.    4 + n

______________________________________

    12.  x - 3
    2

______________________________________

    13.   5(x + 1)

______________________________________

14. n – 12

______________________________________

15. 12 – n

______________________________________

16. 7 + x = 10

______________________________________

17. 11x = 22

______________________________________

18. a/2 = 9

______________________________________

19. 4b + 1 = 17

______________________________________

20. 6x – 3 = 9

______________________________________

Answers to Mathematical Translations Homework:

1. 16x = 32

2. x4 = 16

3. 4 + y

4. 1/3p

5. 5 + y = 12

6. 3 + 10x

7. 25n – 13 = 37

8. a – 2 = 8

9. 9 + 2z

10. (n + 5)/2

(11-20 may have varying answers—these are examples)

11. the sum of four and a number n

12. the difference of a number x and 3, divided by 2

13. five times the quantity of the sum of x and one

14. twelve less than a number n

15. twelve subtract a number n

16. the sum of seven and a number is equal to ten

17. the product of eleven and x equals twenty-two

18. the quotient of a number a and two is nine

19. the sum of the product of four times b and one is seventeen

20. three less than the product of six and x is nine

http://www.learnnc.org/media/lessons/bolivia11192004876/Mathematical_Translations_Homework.rtf






