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1. The Numbers.

Along the history the human people has used numbers for recounting, to measure and to make forecasts. During the course you will see different types of numbers and also all a series of possible operations with them. Starting for the whole measures, passing through the rational ones that already used the Greeks for measuring lengths and ending with every type of real numbers where their decimal part many times is not totally known.

The Natural Ones.

· Natural numbers 1, 2, 3, 4....15 are useful to count and to sort. Naturally there are infinities and for differentiating them from other numbers we group to a set that we say N.

Like this N = {1, 2, 3, 4, 5, 6, ..1200...}

· Normally we attempt always to establish an order among the numbers. That amount is bigger that..., I am more years than you... etc.

There is a standard notation to indicate that 17 it is bigger than 12, for example. Like this 17 > 12 or 12 < 17 is also written.

Other examples:

a) 20 + 3 < 20 + 4

b) 24 coins of 5 Pts give an amount < 15 coins of 100 Pts.

· We could also say that the natural ones sleep the sum of the pairs and of the odd ones. Finger in another way {2, 4, 6, 8....} more {1, 3, 5, 7, 9....} it|he|she gives us the set of all the natural ones.

Fixed for example that making 2*N + 1, and taking different values of n, entity woman always an odd number (odd).

N=3 2n+1 = 7

N=5 2n+1 = 11

...

You yourself try to look for other odd ones in this way.

· The Even numbers are also called multiples of 2 given that they are obtained multiplying any number x 2. In Mathematics to abbreviate sometimes we will write 
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·  The multiples of 3 would also have a similar notation. Like this
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{ 3, 6, 9, 12, 15, .. 30. .}

ACTIVITAT_1.

Given that 6 € ≈ 1000 Ptes. Or finger in another way 3 € ≈ 500 Ptes. We Can be profitable this fact to make approximate conversions of a coin to another.

For instance an article that costs 390 and, this amount divided among 3 entities woman 130, then 130 x 500 = 65.000 that would be the price approximately in Ptes.

You yourself complete the table using this reasoning of low:

Article
Price €
Price Ptes.

Washer
Car
Tobacco
book

Video
493

12.500

2,65

24

212


Multiples and divisors.

As a matter of fact we observe that the majority of natural numbers are obtained from smaller numbers. We see some examples:

2 = 1+ 1

12 = 1+1+1+1+....12 times.

15 = is the result of adding up number 5 exactly 3 times = 5 + 5 + 5

In short, many natural they are compound numbers and therefore the majority will have a decomposition. The factorial decomposition interests us. It consists on writing the number as a product of numbers powers first.

Like this 12 = 3·22
The first will be those numbers that do not have own divisors. They are first the 2, 3, 5, 7, 11, 13, 17, 19...

ACTIVITAT_2

Complete a table of the 100 first numbers like that of low and see first rating all the compound numbers until only numbers remain.
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Criteria of divisibility.

On page 25 you have a table of the best known criteria to look when a number is divisible for 2, 3, 5, 9 and for 11.

At any rate, the resource of the calculator always remains. A number is divisible for another when the result of the division is whole.

However, why it interests us this of the multiples and divisors? Thinks of the following example:

· Marta is a representative of a commercial mark of drinks and tells us that he/she will spend every 6 -days. for our restaurant Today we are a day 5 March and on the 2nd April we have an ordered dinner for 250 persons. We would want to know which she will be  finishes her order that we will make to Marta before the dinner.

Note: Only yesterday Marta passed and we ordered him/her 12-caixes of beer "San Miquel" and 3-barrils.

· Manure accounts:

4 + 6 = on day 10 of March

10 + 6 = day 16 ?+6 = on day 22 of March + 6 ..= on day 28 of March. How many days does she have the March?

· The first numbers have played an important role along the history. In the present they use themselves for example for coding every type of digital messages to the telecommunications, in the bank transactions across Internet. The key of being coded it is sometimes the product of numbers first very big and the powerful computers need a lot of time to find it.

We propose you 2 activities related with the first numbers:

1) Distributes the numbers in the form of spiral as you see to the graph of low.. Made the graph as big as you can. Fixed in the rows, columns and diagonals. You will see that are full of numbers first. We could say that walking in the direction of certain diagonals you find "veins" of first.
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2) A way to find numbers first big it consists on to make p1·p2·p3·p4 ...+1 The numbers p1,p2, p3... are of being numbers prime consecutive and you do not have to leave any.

Like this:

2·3 +1 = 7

2·3·5 +1 = 31

2·3·5·7 +1 = 211

We propose you that you find like this to the less 4 first numbers greater than 1000.

· The factorial decomposition of the numbers is feasible to my when not his a lot of big. We propose you that you test it with numbers 16, 25, 48 and 60.

Like this 36 = 22 · 32
Multiples and divisors.

The majority of numbers have multiples and divisors. Naturally the first do not have own divisors. However, all numbers have multiples, and as a matter of fact, as many how we want.

· M.C.D. (24, 6) = common factors of lower exponent = 3·2

· M.C.M. (7, 15) = all the factors with greater exponent = 7·3·5

    * We propose you that you look for them for numbers 420 and 148.

    * Sometimes it is not simple to see if a number has divisors. Even the most powerful computers need the time to determine if it is a first number. ( Naturally when the numbers are big )

As a matter of fact, when testing divisors of a number only it is necessary that we prove it for those first < that root.

For example, we want to know if 323 is a first number.

- We make  
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 » 17'97..

- We take the first all of them until the 17th: 2, 3, 5, 7, 11, 13, 17

- If the number is not divisible for none of them can we guarantee that it is a first number.

· We propose you that you yourself study if sleep first or not numbers 211, 3943 and 923.

Clic Activities.

The Clic program already makes time that it distributes in the centers of Catalonia and Balears. Many people have developed activities and materials of almost well any area or subject that you rise to imagine.

· We propose you here that you complete the package of activities called "divisibility" in the Computer classroom of your Center.

Calculator.

A little practices the operators +, ·, =, /, (... made the exercises proposed on the page 41 of the book of Mathematics 3ESO of Anaya. )

Exercises  47, 48, 49, 51, 54 a)

Observe how many decimal figures shows for screen playing with the sequence

MODE     FIX     n

To show all the decimal figures again (option by default), it is only necessary to give back the calculator to the normal mode (
MODE     9

Exercises.

1. Inserts the sign < (minor that) or > (senior that) as it corresponds:

a) 12  15   b) 7   2   c) 93   101   d) 55   23

2. Finds all the multiples of 13 included between 400 and 450.

Ex. 13 · 31 = 403

3. Finds all the divisors of 150 in the set {1,2,3,4.....14}

4. Places numbers 36, 218, 312, 3330, 216, 3000, 424, 2320 on the column of the greatest divisor that you find.

2
3
4
5
6
9
10
100







3330
3000

5. A definition of number gives first. How many there are?

6. He calculates with the rules in the classroom the:

    * M.c.d. (720, 440)

    * M.c.m. ( 66, 99 )

7. Two cyclists depart the same moment and go round to a circular track in the same sense. One of them is late on giving a turn 6 min. And the other one 8 min. How much time will they be on finding herself again? 

How many turns will each have given?

8. The theory suggests us that 2·3·5·7 + 1 = 211 sure she is a prime number. On the other hand 2·32 + 1 = 19 is also prime number.

Investigates with figures 2, 3, and 5 playing with different exponents if you can find in this way at least four first numbers.

 Name:
Date:

Natural numbers and divisibility.

1. Sorts the following series from numbers using the symbols <, > 

a) 12, 15, 7

b) 8, 15 , 2

c) 93, 99, 9

2. Finds the factorial decomposition of the proposed numbers low.

Ex. 91 = 7 ·13

a) 1224   =

b)    111  =

c)  1236   =

3. Looks for the M.c.d. and the M.c.m. of numbers 720 and 440

4. Finds all the divisors of 15 and 16. Could we say that they do not have common divisors?

Which the M.c.m is.?

5. Studies if numbers 133 and 421 are prime numbers. Explains with detail the process that you have followed for knowing it.

Ex: To study if the number 1327 is prime, we make 
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 36,42... and therefore we prove all the prime that we find until 36.

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31

Finally checks out the calculation:

22 · 3 · 5 · 7 + 1 = 421

The integer numbers.

Along the history the human has the need to use negative numbers. To indicate the sense of the debt as well as for example the sense of movement in the plan.

We see for example a typical graph of points in the plan using a system of coordinates :
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We could say that the zero is born also of the fact that adds the negative numbers:

1 + (-1) = 0

The integers are the result of to join all the natural ones, the zero and the negatives. We call generally Z this set of numbers.

Z = {.....-4, -3, -2, -1, 0} U {1, 2, 3, 4....} = all integers.

Operations.

The operations of adding up, subtracting and multiplying integers are known. We comment briefly on 2 important properties: the associative one and the distributive one.

Sum +
Rest | Subtraction -
Product ·, *
The symbols that appear to the right will be the more used ones. The sum and the subtraction, are as a matter of fact the same operation, given that for example:

3 - 5 = -2 The rest of 3 and 5 it gives  -2.

3 + (-5) = -2 The sum of 3 with negative -5 it  gives -2.

Associative.

2 + (3 + 5) = 2 + 8 = 10 gives the same result if we place the parentheses at first.

( 2 + 3 ) + 5 = 5 + 5 = 10

Distributive.

4·(3 + 5) = 4·3 + 4·5

(2 + 7 )· 3 = 2·3 + 7·3

· The model of the left costs for any triple of integer numbers.

· When does applying it have sense? Of being made the clearest case him when it intervenes a variable to the arithmetical operation.

Ex: 3 ·( a + 1) = 3·a + 3

Fixed that now we do not have a numerical result of the arithmetical operation until we do not give a value to the variable to

· Sometimes we apply it to take out common factor, when for example a set of numbers have the same divisor:

12 + 16 + 24 = 4· (3 + 4 + 6) = 4·13 = 52

Exercises.

1. Made the calculations respecting the order of the brackets and the properties seen in the classroom.

a) ( 5- 3 )·(7 - 4) + 2·( 3·(6 - 2) ) =

b) 9 - 2·3 =

c) (15 - 35)·(14 - 4) + 11 =

d) 2·8 + 4·[ 2 +3·(11-3) ] =

2. Calculate of different times the operations:

a) 7·(8 + 4) =

b) (6 +2 )·(4+5) =

c) ( 8 + 5 )·( 9 - 4 ) =

3. Apply the distributive  property and he groups the similar terms.

a) 3·( 4 + 5x) =

b) (5 + a)·(2 + to) =

c) (3 + 2x )·( 4x + 1)=

4. Takes out the convenient common factor and he calculates the result afterwards.

a) 12 + 16 + 40 = 4· (3 + 4 + 10) = 4 · 17

b) 28 + 36 - 44 =

c) 2a - 5a + 12a =

d) 14x - 10x + 5x =

5. Checks out that if you multiply the 2 members of an inequality by a positive number it continues being a certain.

Ex: 7 > 4 Now if we multiply by 3 in each member we obtain:

21 > 12

You same that  would pass study if we multiply by a negative number. Put you examples like that of low:

4 < 9 But if we multiply in the 2-membres for (-1), then - 4 < - 9 ?

6. We propose you the exercises of mental calculation 13, 14 and 17 of the page 38 of the book Anaya. Those pupils with more difficulties can make only the most basic of the didactic unit.

Rational, powers and decimals.

The didactic unit penetrates in the numbers, in the different notations of a same numerical result and also in the use of the calculator with the decimals, the powers and the numbers big and small.

Powers.

We remember the definition when the exponent is an integer, 2n =2·2·2...(n-times)

Examples:

   25 =2·2·2·2·2= 32

   34 =3·3·3·3= 81

When the basis is a negative (the number which it is necessary to elevate to an exponent) the sign of the result can show problems. We see:

(-2)3 = (-2)· (-2)· (-2) = - 8

(-3)4 = (-3)· (-3)· (-3)· (-3) = 81

Fixed that the sign (+) or (-) of the result will depend of the number sometimes that we multiply the basis. In general the rule works:

· Even exponent = worked out (+)

· Odd exponent = worked out (-)

Now it is only necessary to solve 2-petits doubts :

· What happens when the exponent is a zero?

· And when the exponent is negative, which meaning has?

The first question has a logical answer, given that in every product we can put the unit, this has to be the result.

The second is a consequence of the fact that we can add up exponents when we have the same basis. We see:

23 · 24 = (2·2·2·) · (2·2·2·2) = 27
Then because of coherence, for example 22 · 2(-2) = 2 (2 -2) = 20. If we think a little the negative power will have to be the inverse one of 22. Summarise all what  has been called we have the properties of the page 30 of the book Mathematics 3ESO Anaya.

Properties.

1.)  2m · 2n = 2m+n 
Example: 23 · 24 = 23+4= 27 = 128

2.) (2m)n = 2m·n
3.) 20 =1

4.) 
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If you change basis 2 for any other positive number the properties are also fulfilled. On the page 30 of the book Mathematics 3ESO, basis 2 has been changed by a number any to, positive.

[image: image1.wmf]·

2


The calculator has the xy key to calculate powers of whole exponent. You yourself practice with some simple examples of those that already you know the results.

Like this 25 = 2 xy 5 = 32. It is necessary to watch because the results can be big when we increase the exponent. Fixed in the calculations that you have proposed in the exercises of low

Exercises.

1. Practice a little with the powers.

a) Writes in the form of power 100, 1000, 0'000001

b) Writes in the form of power numbers 32, 1024, ½ and 
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d) Calculates 183, 346 and 398. What do you think of the results?

2. The calculation 20.000.000 · (1 + 0 '065 )10 he calculates us the final capital after 10 years of an inversion of 20 million placed in the 6'5% of annual profitability.

Could you make a similar calculation for calculating the final capital after 15 years?

3. If the IPC that indicates us the rise of the prices in half during an economical year kept constant along 5 years about one 2'7%, we would have:

· 1 coffee with milk 175 Ptes. --> the next year 175·(1'027) --> the other 175·(1'027)2...

· 1 beer 225 Ptes. --> the next year 225·(1'027) --> the other 225·(1'027)2..

and like this during 5 years that the IPC out of constant. Could you calculate the prices of these articles after 5-anys?

Graph.

[image: image10.png]1 BE+08
1 BE+08
1 4E+08
126408
1 DE+08
8,0E407-
6,0E407-
40E407
2,0E407-

i
12346678 910111213141516171819

= Serie 1




* Typical graph of the whole powers of a number.

* The exponents appear to the axis OX.

* The results of the different powers turn up in exponential notation mantissa + given that the results soon are quite a lot of big.

The rational ones.

The Greeks already used them as quotients of whole lengths. The numbers 1/3, 2/5, 3/7...etc. they were usual in their calculations.

We could classify the rational ones into 2 well differentiated types:

 * FINITE 5/2 = 2'5.  Where the decimal part is finite.

 * PERIODICALS 1/3 = 0'333333  Where the decimal part is periodic. 

Yourself find out if sleep finite or periodic the numbers

2/6 =

12/7 =

23/8 =

45/4 =

Naturally we can always write them in the form of fraction or in their decimal notation. We see some examples:

· 3'428571..428571..etc. = 24/7 is periodic.

· 12'2 = 61/5 is finite.

Generation fraction.

To obtain the decimal form only it is necessary to make the division with the calculator. To Pass in the form decimal to the fraction notation already not him so direct, it is necessary to know a pair of rulers:

a) PERIODIC PURE -->  (All number - delivery integer) / 999..(more like periodic digits)

b) PERIODIC MIXED -->  (All number - delivery not periodic)/ 99..(xifres periodic )00..(no periodic)

3'23..23..23 = (323 - 3) / 99 = 
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5'2344444... = (5234 - 523) / 900 = 
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Operations.

The rational ones are a set closed if we use the basic operations +, · and division. We revise a little how we work with the rational ones.

± (sum and subtraction) Is necessary to take equivalent fractions with the same denominator.
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· (Product) we Multiply numerators and denominators and we express the result also in the form of quotient.
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: (Division) we Multiply for the inverse fraction.
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Exercises.

1. He|She|It reflects on the problem of the page 22 of the book Anaya.

2. It|He|She made an exercise similar to those of page 28. For example:

2/5 - 1/3 · (2 - 1/5) - 3·(2/7) =

3. It|He|She acted as the page 38 of the book of 3er Eso Anaya exercises 1, 2 and 4.

4. The 7 of them, 8 and 10 of the page 38 of the book of 3er Eso Anaya ago.

Scientific notation.

The calculator uses also the scientific notation for very great or small numbers. Notice that in these numbers the number of decimal figures is sometimes big and therefore there is an error also in this notation. We see some examples.

a) Like this 50.000.000 = 5 x 107. The calculator shows us 5 7
b) 318.978.453 = 3'18978453 x 108 . The calculator shows us 3'18978453 8
Exercises.

5. Made the activity 1 of the page 31 of the book Anaya.

6. The table of low consults where there are any prefixes used to the units of measurement de weight, length, time...etc.

Contraction
Power notation

Giga
109

Mega
103

Kilo
103

deci
10-1

micro
10-6

nano
10-9

What is a microsecond? If the megaeuro unit out of implanted in the market, how many euros it would amount to ?

7. Made exercises 16, 17 of the page 38 of the book Anaya.

8. To acted as the page 39 of the book of 3er Eso Anaya exercises 19, 20 and 21.

9. To acted as the page 38 of the book of 3er Eso Anaya exercises 22, 23 and 25.

10. The 28th of the page 38 of the book of 3er Eso Anaya.

Proposed problems.

In the classroom, o lamb to make at home we will make the problems 4, 5, 9 13, 14, 16, 22 and 25 of the book of Mathematics 3ESO of the editorial Anaya.

Examples.

Notice the examples of the pages 12, 13, 14 and 15 of the book of 3ESO. These can serve to you to make other examples proposed in the classroom.

Adaptations of the Unit.

1. Numbers. Rational, powers and decimals.
You, those pupils with more difficulties and evident lacks of former levels, can follow this guide of activities and model exercises to attain the contents and minimum goals that we next detail.

Educational goals.

1. Recognise if a number of 2 digits it is or not prime. If the number is composed, to know how to write their factorial decomposition (with help if it is necessary of the calculator).

2. Knowing how to calculate correctly the mcd and the mcm of two natural numbers of 2 digits.

3. Working correctly with integer numbers not greater than 100. Applying correctly the rules of the sign + or - in operations of product and quotient with these numbers.

4. Making simple arithmetical operations that contain the operators of + -, · and parenthesis with integer numbers. Applying the distributive property also correctly.

5. Simplifying fractions to their simpler notation. Recognise equivalent fractions where the numerator and denominator do not have more than 2 digits.

6. Using correctly the signs of > (more big that) and < (more small that) to compare integer numbers and fractions where numerator and denominator do not have more than 2 digits.

7. Making simple arithmetical operations with fractions (+ -, · and /) giving the result in shape canonical (simpler notation).

8. Making some simple operations with the basic operators and the key of fractions of the calculator.

9. Knowing how to write some finite decimals of a digit in the form of fraction, like for example 0'2, 0'6, 1'2... etc.

10. Calculating correctly some powers of positive basis and exponents not greater than 9. Applying correctly the first property of the powers and working correctly with negative exponents of a digit.

Model activities.

Goal 1. Determines if they are or not prime numbers 49, 23, 17, 65, 78.  Writes the factorial decomposition of those numbers that are composed, for example:

60 = 22·3·5

72 = 23·32

Goal 2. Calculate with the rules in the classroom the mcd and the mcm of the numbers that you have on the table of low:

Numbers
Factorisation
mcd
mcm

32
18
32 =25

18 = 2·32
2
25·32


24
8

8


36
24




Goal 3. Works correctly with integer numbers and basic operators. He calculates the low result of the proposed arithmetical operations:

a) 7 -2 + 4 =

b) 7 - ( 2 - 4 ) =

c) 11 + 3·5 -2 =

d) 7 - ( 2 + 4 ) =

e) ( 7 + 2 )· 5 - 12 =

Goal 4. Apply correctly the distributive property for calculating the result of the operations of low: (Notice the already made example)

a) 7 -2·(3 - 1) = 7 -2·(3) -2·(-1) = 7 - 6 + 2 = 3

b) 7 - 3·( 2 - 4 ) =

c) 11 + 3·( 5 -2 ) =

d) 7 - 2·( 2 + 4 ) =

e) ( 7 + 2 )· 5 - 12 =

Goal 5. Simplify the proposed fractions. Notice the first already made example of the ones proposed next
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Goal 6. Sorts conveniently from minor to senior the fractions of the list that you have next:

a) [image: image20.png]=
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b) [image: image21.png]=l




Note: Notice that for example already that 2·8 > 3·5  then  
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Goal 7. Made exercises similar to the ones proposed on the page 39 of the book of Mathematics 3ESO of the editorial Anaya: the sections a), b) of the 19, on 20, 21, sections a) and b) of the 22 and also the 23 of the same page.

Example:
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Goal 8. To use if the corresponding key of the calculator is necessary to work with fractions and also the operators +, - and ·, together with the keys of parenthesis open and closed to check out some results of the exercises proposed to goal 7 already calculated.

Goal 9. Write the rational notation of some simple decimals like the proposed ones low. Writes if the corresponding fraction is necessary first with denominator 10 and you simplify it afterwards until arrives at the simplest form.

Example:  [image: image24.png]



b) 0'6 =

c) 1'2 =

d) 3'4 =

e) 0'75 = ( to use denominator 100 here ) =

Goal 10. Apply correctly the property of the powers of the same basis for calculating the results. To use also negative exponents like the example.

Examples:    [image: image25.png]


   also similarly ....     [image: image26.png]



a) 33 =

c) 24·22 =

d) 34·3-1 =

e) 2-2 =

d) Writes also some units and sub-units of measure in the form of power like the ones proposed next. Notice the examples:

1 mm. = one thousandth part of a meter =

1 tenth of second =

1 centiliter = 1 one hundredth part of a liter =

1 hectometer = 100 meters =

Materials 3ESO - 14
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