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1. Powers of rational numbers 

Powers are used when we want to multiply a number by itself 

repeatedly. 

 

Properties 

 

a. To multiply powers of a same base, you add the indices:  

  (-3)4·(-3)7= (-3)4+7 

b. To divide powers of a same base, you subtract the indices:  

  (-3)4·(-3)2 = (-3)4-2 

c. When having different bases but the same index:  

  73 · 63 = ( 7 · 6 ) 3 = 423 

  125 : 65 =(12 : 6)5 = 25 

 

 

 



d. When having the power of a power: 

   ((-5)3)2 = 53.2 =(-5)6 = 56 

e. Any number to the power 0 is equal to 1:  

  50 = 1; (-18)0 =1 

d. A negative index represents a reciprocal:  

 

 

 

*These properties are the same when we have 

rational numbers. 
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2. Scientific notation (Standard form) 

Scientific notation is a way of writing numbers that are too big 

or too small to be conveniently written in the usual form. 

Scientific notation has a number of useful properties and is 

commonly used in calculators and by scientists, mathematicians 

and engineers. 

 

In scientific notation all numbers are written in the form of 

 

 

 



 

 

 

- where the exponent b is an integer, and a is a coefficient 

- b gives the number’s order of magnitude 

 

 

 

1  

DECIMAL NOTATION 
NORMALIZED 

SCIENTIFIC NOTATION 

  2   2 × 100 

  300   3 × 102 

  4.321.768   4,321768 × 103 

  -53.000   −5,3 × 104 

  6.720.000.000   6,72 × 109 

  0,2   2 × 10−1 

  0,000 000 007 51   7,51 × 10−9 



Exercises: 

  

1. Write these numbers as powers of 10: 

a. 100 

b. 10000 

c. 1 

d. 0.01 

e. 0.0000001 

  

2. Write these as ordinary numbers: 

a. 103 

b. 10-5 

c. 109 

d. 10-1 

 

3. Express these numbers in a standard form: 

a. 435 

b. 15,5 

c. 4067 

d. 0, 00034 

e. - 0,000 007 843 

 

 



4. Write these numbers in order, starting with the smallest: 
6,35x104; 5,44x104; 6,95x103; 7,075x102 

 

5. Write these numbers in a standard form:  

1. 21,5 x 103 = 

2. 9,1 x 107 = 

3. 4,5 x 10-3= 

4. -1,09 x 10-6 

 

6. Work these out without using a calculator: 

1. (4 x 106) : (2 x 108) = 

2. 5 x 104 x 2 x 10-6 = 

3. (3x103) : (2 x 105) = 

4. (4 x 105) : (2 x 102) = 

5. (9.3 x 10-2) : (3 x 10-6) = 

 



 

MATH WORLD PROBLEMS 

1. The Andromeda Galaxy is 21 900 000 000 000 000 000 Km from Earth. 

a. Write it in standard form. 

b. Light travels 9,46 x 1012 km in one year. Calculate the number of years that 

light takes to travel from the Andromeda Galaxy to Earth. Give your answer 

in a standard form, correct to 2 significant figures. 

 

2.  A mass of 12 grams of carbon contains about 6,023 x1 023 carbon atoms. 

a. Write 12 grams in kilograms using standard form. 

b. Estimate the mass of one carbon atom, giving your answer in kilograms in 

standard form, correct to 2 significant figures. 

 

3. Cosmologists currently think that the universe was created in a “Big Bang” 

about 14 thousand millions year ago. How many days is it since the “Big Bang”? 

 

 



3. Number sets 

 



Examples of Number Sets 

 

• N= {1, 2, 3…….} is the set of natural numbers. 

•W = {0, 1, 2, 3……} is the set of whole numbers. 

• Z= {……-3, -2, -1, 0, 1, 2, 3….} is the set of integers. 

 

• The numbers            10,3; 102,25, etc. are rational (Q)  numbers 

  but not integers. 

 

•                      ,                          , etc. are irrational numbers (I).  

 



4. Estimating and rounding decimal numbers 

Estimating is an important part of mathematics, since it 

supposes a very handy tool for everyday life. Get in the habit of 

estimating amounts of money, lengths of time or distances. 

 

There are different ways to estimate a number: 

 

a) Rounding up or down. (redondeo por exceso o defecto) 

• To round up, just cut off the number at the place you want, 

and sum one to the last digit. 

• To round down, just cut off the number at the place you 

want. Rounding down, in Spanish is called TRUNCAMIENTO. 

In this case, it doesn´t matter which digit is after the one       

you want to round.  

 

 



First, you'll need to remember your place values: 

 

 



See the table below. 

 

 

 

 

 

 

 

 

 

We have rounded to the nearest tenths, hundredths and 

thousandths.  

 

 

15,2753 

Rounding up Rounding down Rounding  

15, 3 15,2 15,3 

15,28 15,27 15,28 

15,276 15,275 15,275 

8,7451 
      

      

      



b) Rounding (redondeo) is the most usual kind of estimating. 

• To round a decimal number, find the place value you want and 

look at the digit just to the right.  

• If it is 5 or more, then round up.  

• If it is 4 or less, round down.  

 

• Then, sometimes we round up, and sometimes we round down. It 

depends on the digit to the right. 

 

Given the number 23,4856…:  

a) Round it up and down to the nearest hundredths. 

b) Round it to the nearest thousandths. 

c) Calculate both the absolute and the relative error for part b) 

 

 

 



Absolute and the relative error when rounding  

 

• Absolute error (Ea): is absolute value of the difference 

between the true value, x, and approximate value, xa. 

   

  Ea = I x –xa I 

 

• Relative error (Er): is the absolute value of the quotient 

between the Ea and the true value. 
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5. Representing real numbers on the number line 

 

• A real number line, or simply number line, allows us to 

visually display real numbers by associating them with unique 

points on a line. The real number associated with a point is 

called a coordinate.  

 

• To construct a number line, draw a horizontal line with 

arrows on both ends to indicate that it continues without 

bound. Next, choose any point to represent the number zero; 

this point is called the origin. 

 

 

 



Mark off consistent lengths on both sides of the origin and label 

each tick mark to define the scale. Positive real numbers lie to 

the right of the origin and negative real numbers lie to the left. 

The number zero (0) is neither positive nor negative. Typically, 

each tick represents one unit. 

 

 

 



 

Example: 

 

•Graph the following set of real numbers:{ -1, -1/3, 0, 5/3} 

•Graph the numbers on a number line with a scale where 

each tick mark represents 13 unit. 

 

 

 



As illustrated below, the scale need not always be one unit. 

In the first number line, each tick mark represents two units. 

In the second, each tick mark represents 1/7. 

 

 



To represent 

irrational numbers on 

a line, we use the 

Pithagorean Theorem. 
 

 



6. Intervals 

An interval is made up of all the numbers between two given 
numbers. 

 

Example: all the numbers between 1 and 6 is an interval 

 

•All The Numbers? 

Yes. All the Real numbers that lie between those 2 values. 

e.g. the interval 2 to 4 includes numbers such as: 

 

 

 

And lots more!! 

 

 

2,1 2,1111 2,5 2,75 2,80001 π 7/2 3,7937 



• Including the Numbers at Each End? 

 Ahh ... maybe yes, maybe no ... we need to say! 

 

   Example: "boxes up to 20 kg in mass are allowed" 

 If your box is exactly 20 kg ... will that be allowed or not? 

 It isn't really clear. 

 

Let's see how to be precise about this in each of three popular 

methods: 

 Inequalities 

The Number Line 

 Interval Notation 

 

 

 

 



Inequalities 

 We use: 

> greater than 

≥ greater than or equal to 

< less than 

≤ less than or equal to 

Like this: 

Example: x ≤ 20 

Says: "x less than or equal to 20" 

And means: up to and including 20 

 

 



Interval Notation 

we just write the beginning and ending numbers of the 

interval, and use: 

[ ] a square bracket when we want to include the 

end value, or 

( ) a round bracket when we don't 

 

 

 

 

 

Example: (5, 12] 

Means from 5 to 12, do not include 5, but do include 12 

 

 



Number Line 

We draw a thick line to show the values we are including, 

and: 

•a filled-in circle when we want to include the end 

value, or 

•an open circle when we don't 

Like this: 

Example: 

 

 

means all the numbers between 0 and 20, do not include 0, 

but do include 20. 

 

 



All Three Methods Together 

Here is a handy table showing all 3 methods (the interval is 

1 to 2): 

 
  From 1   To 2 

  
Including 

1 

Not Includ

ing 1 
  

Not Includ

ing 2 

Including 

2 

Inequality: 

x ≥ 1 

"greater 

than  

or equal 

to" 

x > 1 

"greater 

than" 

  

  

x < 2 

"less than" 

  

x ≤ 2 

"less than  

or equal 

to" 

Number 

line: 
  

Interval 

notation: 
[1 (1   2) 2] 

                                          

  



Represent the following set of numbers on the number 

line and by using a different way to the given one. 

a) Numbers between -3 and 5, both of them included 

b) [3, 8) 

c) -3 ≤ x < 6 

d) 4 < I x I  

 

 


