Rational and Irrational Numbers

Terminating decimals  e.g.:
 EQ \f(1,8)   =    EQ \f(125,1000)  = 0.125

Recurring decimals
  e.g.:
  EQ \f(2,7)   =  0.285714285714……….

An Integer is any positive or negative whole number including zero.

A Rational Number can be expressed as    EQ \f(a,b)   where a and b are both integers.

e.g.:        5  =    EQ \f(5,1)                0.25 =   EQ \f(1,4) 
          0.666666  =   EQ \f(2,3) 

  √36 = 6 =  EQ \f(6,1) 
An Irrational number is not rational (cannot be written as a fraction), does not terminate or have a recurring pattern.

Famously this includes    π  (3.141592654…….)
and any  square root that is not an integer like    √35
The set of all Rational and Irrational numbers are called Real numbers.

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

Question 1

Which of these numbers are rational and which are Irrational? 

(Put an R or I next to each one.)



Question 3

Write down a Rational number between 3 and 4 (show and explain how you got this answer)

Question 4

Write down an Irrational number between 3 and 4 (show and explain how you got this answer) 

Question 5
Write down a number that is greater than 17 and less than 18, and has a rational square root.  (show and explain how you got this answer)

Question 6

An Irrational number is multiplied by another Irrational number.  Write down an example to show that the answer could be a rational number. Show one way where two of the same numbers are used, and a way where two different numbers are used.

HINT: Use the square root rule   √10 x √2 = √20

Question 7

Show a way where a rational number x irrational number = Irrational number

HINT: use π
Question 8

Show 2 different Irrational numbers ( a and b) where  EQ \f(a,b)  is a Rational number.

HINT: use square roots
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Remember Pythagoras’ theorem?     


_____________________________________________________________________

Exam Question 2002

Right-angled triangles can have sides with lengths which are a rational or irrational number of units.

Give an example of a right-angled triangle to fit each description below. 

Explain your answers carefully for full marks.

(i) All sides are Rational





(ii) The hypotenuse is Rational and the other two sides are Irrational.




(iii) The hypotenuse is Rational and the other two sides are Rational


(iv) The hypotenuse and one of the other sides are Rational and the remaining side is Irrational. 



Changing decimals to fractions

Terminating decimals are easily changed to fractions.  Always keep going to the simplest form.

E.g.:   0.6  =   EQ \f(6,10)   =    EQ \f(3,5)    and    0.63 =  EQ \f(63,100)     and      0.648 =   EQ \f(648,1000)  =  EQ \f(324,500)  =  EQ \f(162,250) =  EQ \f(81,125) 
_________________________________________________________________

Question 1 

Change these decimals to fractions.

(a)  0.85




(b) 0.408


(c) 0.0256




(d) 0.0125

Recurring decimals can also be converted into fractions but the method is far more ingenious!

Example    Change 0.8 recurring to a fraction (0.88888888………….)
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Question 2


Using numbers from the cloud write down two numbers whose SUM is Rational








(b) Using numbers from the cloud write down two numbers whose PRODUCT is Rational.
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a2 + b2 = c2 
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32 + 42 = 


9  + 16 =


    25


and  √25 =


          5





Let f stand for the fraction which is equivalent to 0.8 recurring.





If we multiply f by 10, each figure 8 moves one place to the left.





Now subtract the first equation from the second.  The infinite string of 8s above one another will cancel out.





Then we divide both sides by 9.








                             f = 0.888888





                         10f = 8.888888





                          9f = 8.000000





 so the fraction   f  =  � EQ \f(8,9) �











Question 3





But what if only part of the decimal recurs?


Like in 0.433333333333333333333





Save the 0.4 for later and work out the 0.03 as a fraction first. Later, add the 0.4  (� EQ \f(4,10) �) on to the fraction found for 0.03











Question 2 





Use this method to change the following recurring decimals to fractions.





0.7777777777…


(b) 0.4848484848… (hint: use 100f)	


(c) 0.731731731731…(hint: use 1000f)








