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DECIMAL FRACTIONS

                       A different notation for fractions
You can write the number 2  as 2,3 and the number 1  as 1,5.
1.  If 2   is written as 2,3, why do you think 1   is written as 1,5? Discuss this with one or two of your classmates. 2   and 2,3 are two different notations for the same number. 2,3 is the decimal notation.    has no whole number part and so it is written as 0,3. A comma separates the whole number part from the fraction. The first position after the comma indicates the number of tenths in the number. The second position is for the hundredths.
1. Write the length of each of these strips in fraction notation and in decimal notation. Measure using Yellow-sticks. The Yellow-stick below is one whole.
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· 0,1 is another way to write   and 0,01 is another way to write  .  0,1 and   are different notations for the same number.    is called the (common) fraction notation and 0,1 is called the decimal notation.

· NB: 2,53 should be read as ‘two comma five three’ and not as two comma fifty-three.
represents the units, 5 represents the tenths and 3 represents the hundredths.











1. Ordering decimal fractions:
Decimal fractions are compared or ordered by looking at their number of tenths first, then at their hundredths, then at their thousandths, etc.
• The value of a decimal fraction does not change if zeros are added at the end because , and are equivalent and therefore, written in decimal notation: 
0,1; 0,10 and 0,100 are also equivalent.










1.1. Order the following numbers from biggest to smallest. Explain your method:
0,8; 0,05; 0,508; 0,15 ;  0,461 ;  0,55 ;  0,75 ;  0,4 ;  0,6

1.2. Below are the results of some of the 2012 London Olympic events. 
In each case, order them from first to last place. Use the column provided. 

a.  Women: Long jump – Final
   
	Name 
	Country
	Distance
	Position

	Anna Nazarova
	Russia
	6,77m
	

	Brittney Reese
	USA
	7,12m
	

	Elena Sokolova
	Russia
	7,07m
	

	Ineta Radevica
	Latvia
	6,88m
	

	Janay DeLoach
	USA
	6,89m
	3rd

	Lyudmila Kolchanova
	Russia
	6,76m
	



b. Men: 110 m hurdles – Final

	Name 
	Country
	Distance
	Position

	Aries Merritt 
	USA
	12,92 s
	

	Hansle Parchment  
	JAMAICA
	13,12 s
	

	Jason Richardson  
	USA
	13,04 s
	

	Lawrence Clarke  
	GREAT BRITAIN
	13,39 s
	

	Orlando Ortega  
	CUBA
	13,43 s
	

	Ryan Brathwaite 
	BAR
	13,40 s
	



2. Comparing decimal fractions:

                 Replace * with <, > or =

1. 0,4 * 0,32
1. 2,61 * 2,7
1. 2,4 * 2,40
1. 2,34 * 2,564





3. Place value of decimal fractions:

Consider the decimal number 4,567:
• The place values of the digits are units, tenths, hundredths and
thousandths respectively.
• The values of the digits are 4 × 1 = 4, 5 × 0,1 = 0,5, 6 × 0,01 = 0,06 and
7 × 0,001 = 0,007 respectively.
We can use either place values or digit values to write 4,567 in expanded
form:
• place values: 4 units + 5 tenths + 6 hundredths + 7 thousandths
• digit values:   4 + 0,5 + 0,06 + 0,007














Write the value (in decimal fractions) and the place value of each of the underlined digits.
1. 2,3, 4, 5
________________________________________________________________________________________________________________________________

1. 4,6,7,8
________________________________________________________________________________________________________________________________

4. Rounding off:

Decimal fractions can be rounded off to the nearest whole number or to one, two, three, etc. digits after the decimal comma.
Rule for rounding to the nearest whole number:
• If the 10ths digit is 5 or more, round up to the next whole number.
• If the 10ths digit is less than 5, round down to the previous whole number.
Rule for rounding to one decimal place (tenths):
• If the 100ths digit is 5 or more, round up to the next tenth.
• If the 100ths digit is less than 5, round down to the previous tenth.
Rule for rounding to two decimal places (hundredths):
• If the 1 000ths digit is 5 or more, round up to the next hundredth.
• If the 1 000ths digit is less than 5, round down to the previous hundredth.
Rule for rounding to three decimal places (thousandths):
• If the 10 000ths digit is 5 or more, round up to the next thousandth.
• If the 10 000ths digit is less than 5, round down to the previous thousandth.





















4.1. Round each of the following numbers off to the nearest whole number:

1. 7,6 
________________________________________________________________
1. 18,3 
________________________________________________________________
1. 204,5 
________________________________________________________________
1. 1,89 
________________________________________________________________
1. 0,942
________________________________________________________________

4.2.  Round each of the following numbers off to one decimal place:

1. 7,68 _______________________________________________________________

1. 18,93
_______________________________________________________________

1.  21,475 _______________________________________________________________

1. 1,448 _______________________________________________________________

1. 3,816 _______________________________________________________________




















5. Addition and subtraction of decimal fractions:

Place value is key when adding or subtracting decimal fractions.





5.1. Calculate:

1. 143, 694 + 208, 943 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

1. 416, 158 + 91, 86
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

1. 17,857 – 11,642
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

1. 398, 574 ─ 149, 586
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

1. In a surfing competition five judges give each contestant a mark out of 10. The highest and the lowest marks are ignored and the other three marks are totaled. Work out each contestant’s score and place the contestants in order from first to last. Complete the table below:

	Competitor
	                    Judges’ score
	Total of the three scores
	Place

	John
	7,5
	8
	7
	8,5
	7,7
	
	

	Macy
	8,5
	8,5
	9,1
	8,9
	8,7
	
	

	Unathi
	7,9
	8,1
	8,1
	7,8
	7,8
	
	

	Thando
	8,9
	8,7
	9
	9,3
	9,1
	
	









6. Multiplication:
Learners formulate rules for multiplication and division by powers of ten. It should be done through investigation.

Rules for multiplication of a number by:
• 10, 100 or 1 000: With the comma remaining fixed, move each digit one, two or three places respectively to the left (the number increases).
• 0,1, 0,01 or 0,001: With the comma remaining fixed, move each digit one, two or three places respectively to the right (the number decreases).
Multiplying a number by 0,1 is the same as dividing it by 10. 

Rules for division
of a number by:
• 10, 100 or 1 000: With the comma remaining fixed, move each digit one,
two or three places respectively to the right (the number decreases).
• 0,1, 0,01 or 0,001: With the comma remaining fixed, move each digit
one, two or three places respectively to the left (the number increases).
Dividing a number by 0,1 is the same as multiplying it by 10.




















6.1. Complete the multiplication table (use a calculator).

	    X
	1 000
	   100
	   10
	    1
	   0,1
	   0,01
	  0,001

	    6
	
	
	
	
	
	
	

	   6,4
	
	
	
	
	
	
	

	   0,5
	
	
	
	
	
	
	

	   4,78
	
	
	
	
	
	
	

	  41,2
	
	
	
	
	
	
	



Is it correct to say that “multiplication makes bigger”? When does multiplication make bigger?
Formulate rules for multiplying with 10; 100; 1 000; 0,1; 0,01 and 0,001. Can you explain the rules?
6.1.1. Now use your rules to calculate each of the following: 
1. 0,5 × 10 
____________________________________________________________________________________________________________________________________________
1. 0,3 × 100 
____________________________________________________________________________________________________________________________________________
1. 0,42 × 10 
____________________________________________________________________________________________________________________________________________
1. 0,675 × 100
__________________________________________________________________________________________________________________________________________________________________________________________________________________



Mandla uses this method to multiply decimals with decimals:
              0,5 x 0,01 = (5 ÷ 10) x (1 ÷ 100)
                                = (5 x 1) ÷ (10 x 100)
                                = 5 ÷ 1 000
                                = 0,005
6.1.2. Compare Mandla’s answer to the one on the table where you used a calculator. Then use Mandla’s method to check other examples on the table.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. Division:

Complete the division table (use a calculator)

	    ÷
	1 000
	   100
	   10
	    1
	   0,1
	   0,01
	  0,001

	    6
	
	
	
	    6
	
	
	

	   6,4
	
	
	
	
	
	
	

	   0,5
	
	
	
	
	
	
	

	   4,78
	
	
	
	
	
	
	

	  41,2
	
	
	
	
	
	
	

	  40,682
	
	
	
	
	
	
	


Is it correct to say that “division makes smaller”? When does division make smaller?
Formulate rules for dividing with 10; 100; 1 000; 0,1; 0,01 and 0,001. Can you explain the rules?

7.1.1. Now use your rules to calculate each of the following:
1. 0,5 ÷ 10 
__________________________________________________________________________________________________________________________________________________________________________________________________________________
1. 0,3 ÷ 100 
__________________________________________________________________________________________________________________________________________________________________________________________________________________
1. 0,42 ÷ 10
__________________________________________________________________________________________________________________________________________________________________________________________________________________

7.1.2. Complete the following:

1. Multiplying with 0,1 is the same as dividing by _________________________________

1. Dividing by 0,1 is the same as multiplying by __________________________________

1. Now discuss it with a partner or explain to him or her why this is so.

A real-life example:
              4 x 2,5kg = 4 x 
           
                               =  kg
                               = 10kg
This means for a mother comparing at a shop that four 2,5kg’s of sugar is the same as 10kg of sugar, so if the prices are different, then she would take the cheapest whilst having received the same quantity.

Look carefully at the following three methods of calculation used by Bongi:
1. 0,6 ÷ 2 = 0,3 [6 tenths ÷ 2 = 3 tenths]

1. 12,4 ÷ 4 = 3,1 [(12 units + 4 tenths) ÷ 4]
               = (12 units ÷ 4) + (4 tenths ÷ 4)
               = 3 units + 1 tenth
               = 3,1

1. 2,8 ÷ 5 = 28 tenths ÷ 5
             = 25 tenths ÷ 5 and 3 tenths ÷ 5
             = 5 tenths and (3 tenths ÷ 5) [3 tenths cannot be divided by 5]
             = 5 tenths and (30 hundredths ÷ 5) [3 tenths = 30 hundredths]
             = 5 tenths and 6 hundredths
             = 0,56

7.1.3. Use the number line below to answer the questions that follow:
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1. How many 0,2 in 1?
______________________________________________________________________
1. How many 0,4 in 2?
______________________________________________________________________
1. How many 0,5 in 2?
______________________________________________________________________
1. How many 0,6 in 3?
______________________________________________________________________









Example:
0,4 x 5 = 4 tenths x 5
             = 20 tenths
             = 2

Liz was taught by her friend the three methods of calculation by Bongi. She decided to see for herself if they work by working out this challenge. 4,78 ÷ 10
4,78 ÷ 10 = 478 hundredths ÷ 10
                 = 470 hundredths ÷ 10 and 8 hundredths ÷ 10
                 = 47 hundredths and 80 thousandths ÷ 10
                 = 47 hundredths and 8 thousandths
                 = 0,478

Compare Liz’s answer to the one on the table where you used a calculator. Then use Liz’s method to check other examples on the table.
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