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NUMBER



Netball, basketball, water polo and many other sports are played in halves or quarters. Items on sale may be one quarter or 25 per cent off the normal price. Earlier chapters have dealt mainly with whole numbers. This chapter considers whole items broken into parts to form fractions and percentages.
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In this chapter you will: 56789012345678 5678



567890123



4567890123 8901234 Wordbank 0123456789 4567890123456789012345



56789012345678



• denominator The bottom5678 • name the parts and types of fractions number of a fraction. 1234567890123456789 234567890123 45678901234 0123456789 • express improper fractions as mixed numerals, 0123456789 456789012345678901234567890123456789012345678 56789012 • improper fraction A fraction such as --7- , in which 3 7890123456789012 3456789012345678 and vice versa the numerator is larger than the denominator. 901234567890123456789012345678901234567890123456789012345678 567890123456789012345678901234567890123456789012345 • ﬁnd highest common factors and lowest common 56789012345678901234567890 1234567890123456789 • mixed numeral A number such as 3 --2- , made up of multiples 5678 234567890123 45678901234 5 0123456789 a whole number and a fraction. • ﬁnd equivalent fractions
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Start up Worksheet 10-01 Brainstarters 10



Worksheet 10-02 Fraction diagrams



1 If a bag of lollies is shared equally by ﬁve people, what fraction should each person get? 2 In the school athletics team there are 26 girls and 17 boys. What fraction of the team is: a girls? b boys? c women older than 60? d students? 3 What fraction of the whole is purple in each of these diagrams? a b c



Worksheet 10-03 What is a third?



Worksheet 10-04 Fraction puzzle 1



d



e



g



h



f



Skillsheet 10-01 Fractions



4 What fraction of each diagram in Question 3 is not purple? 5 a What fraction of the month shown on this calendar has passed?



b Approximately how full is this glass?
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JULY 2009 Sun Mon Tue Wed Thu Fri Sat 1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31
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c What fraction of the football stadium is covered in shade?



d What fraction of the longer ladder’s height is the shorter ladder?



6 At one stage there were 20 players in the Australian basketball squad. The state of origin of the players is shown below: NSW 5 SA 4 Vic 5 Qld 2 Tas 1 WA 3 a b c d



What fraction of the squad was from South Australia? What fraction of the squad was from the four eastern states? What fraction of the squad was not from Victoria? What fraction of the members from the eastern states was from New South Wales?



7 What fraction of one hour is: a 30 minutes? b 20 minutes? c 45 minutes? d 10 minutes? e 13 minutes? f from 5 past the hour to half past? g from 12:03pm to 12:42pm? h from 11:57am to 12:45pm?



11



12



1



10



2



9



3 4



8 7



6



5



8 a Draw a square with sides measuring 4 cm and divide it into quarters. b Draw a rectangle measuring 6 cm by 3 cm and divide it into thirds. c Draw a square with sides measuring 4 cm and divide it into eighths. d Draw a shape of your own and divide it into ﬁfths.
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9 Find: a 1--- of 24



b 1--- of 32



c 1--- of 12



d



of 21



e



f



of 10



h



of 96



k



g j



2 1 --3 1 --5 1 --8



2 1 --- of 44 4 1 --- of 35 5 1 ------ of 70 10



i l



3 1 --- of 20 4 1 --- of 40 8 1 ------ of 100 10



10 List all the factors of these numbers. a 15 b 20



c 36



11 List the ﬁrst ﬁve multiplies of: a 3 b 6



c 10



10-01 Naming fractions Skillsheet 10-01



A fraction is written as two numbers separated by a line. The top part is called the numerator.



Fractions



4 --9



Skillsheet 10-02 Improper fractions and mixed numerals



Worksheet 10-05 Improper fractions



The line between the top and bottom is called the vinculum.



The bottom part is called the denominator. Fractions written in this way are called common fractions. (We have already learned about decimal fractions in Chapter 7.) • Proper fractions have a numerator which is less than the denominator. For example 4--- , 9



4----, 13



37 ------ , 60



261 --------- , 365



80-------. 100



• Improper fractions have a numerator which is more than the denominator. For example 9--- , 4



17 ------ , 3



81 ------ , 60



121 --------- . 100



8• Mixed numerals have a whole part and a fraction part, for example 4 1--- , 5 2--- , 3 1--- , 4 ----. 2



Example 1 1 Write 1 3--- as an improper fraction. 4



Solution 1 3--- = 1 whole and 3 quarters 4 = 4 quarters + 3 quarters = 7 quarters = 7--4
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31
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2 Write 5 3--- as an improper fraction. 7



Solution 3 5 3--- = 5 + --7 7 5×7 3 = ------------ + --7 7 35 3 38 = ------ + --- = -----7 7 7 A quicker way of doing this is to multiply the whole part by the denominator and then add the numerator.



+



7 × 5 + 3 38 5 3--- = --------------------- = -----7 7 7 ×



Example 2 ------ as a mixed numeral. 1 Write 38 3



Solution To change an improper fraction to a mixed numeral, divide the numerator by the denominator and write the remainder as a proper fraction. 38 ------ = 38 ÷ 3 3 = 12 remainder 2 = 12 2--3



2 Write



27 -----4



as a mixed numeral.



Solution 27 ------ = 27 ÷ 4 4 = 6 remainder 3 = 6 3--4



Exercise 10-01 1 Classify the fractions below. Make three lists: proper fractions, improper fractions and mixed numerals. 3 a 1 1--b -------c 3 2--d 20 1--2



100



5



4



e 2---



--------f 100



--------g 150



-----h 86



i



j



k



l



m



3 3 --2 3 -----12



n



45 3 --5 25 -----1



o



250 1 4 ----20 1000 -----------250



p



87 87 -----86 301 --------300



2 What mixed numerals are shaded green in the following diagrams? a 1



+



1



+



1 3



---



CHAPTER 10 FRACTIONS AND PERCENTAGES
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b +



+



c



+



+



d



+



+



+



+



+



+



+



e



3 Draw rectangles to show the following mixed numerals.



Ex 1



a 1 2---



b 1 5---



c 2 and three-quarters



d



e



f 2 3---



8 1 1 --6



8



4 Write each of these mixed numerals as an improper fraction. a 1 1---



b 1 5---



c 1 2---



d 3 1---



e



f



g



h



i Ex 2



3 1 3 --4



2 4 1--2 7 3--5



j



8 7 3 ----10 7 9 ----15



7 6 1--6



5 k 11 ----11



l



3 -----1 11 12 6 7 --7



5 Write each of these improper fractions as a mixed numeral. -----a 13



-----b 13



-----c 13



-----d 21



e



f



g



h



i



3 38 -----35 38 -----7



j



4 35 -----8 120 --------11



k



10 41 -----6 72 -----19



l



5 36 -----5 101 --------10



6 Find out the language from which ‘vinculum’ comes.



Skillsheet 10-03 Factors and divisibility



10-02 Highest common factor and lowest common multiple Finding the highest common factor and the lowest common multiple of two or more numbers are skills you need when working with fractions. In Chapter 3, you learned that:



!



The highest common factor (HCF) of two or more numbers is the largest factor that divides evenly into all of those numbers.
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Example 3 Find the HCF of: a 20 and 30



b 36 and 27



Solution a The factors of 20 are 1, 2, 4, 5, 10 and 20. The factors of 30 are 1, 2, 3, 5, 6, 10, 15 and 30. The highest common factor of 20 and 30 is 10. b The factors of 36 are 1, 2, 3, 4, 6, 9, 12, 18, 36. The factors of 27 are 1, 3, 9, 27. The highest common factor of 36 and 27 is 9.



(Common multiples of 20 and 30 are in bold type.)



The lowest common multiple (LCM) of two or more numbers is the smallest number that is a multiple of all of those numbers.



!



Example 4 Find the LCM of: a 8 and 10



b 6 and 3



Solution a The multiples of 8 are 8, 16, 24, 32, 40, 48, … The multiples of 10 are 10, 20, 30, 40, 50, 60, … The lowest common multiple of 8 and 10 is 40. b The multiples of 6 are 6, 12, 18, 24, 30, 36 … The multiples of 3 are 3, 6, 9, 12, 15, 18, … The lowest common multiple of 6 and 3 is 6



(Common multiples of 8 and 10 are in bold type.)



Exercise 10-02 1 Find the HCF of each of the following. a 6 and 16 b 40 and 50 e 28 and 12 f 42 and 18 i 12 and 32 j 8 and 24



c 16 and 48 g 5 and 30 k 60, 12 and 30



d 24 and 32 h 35 and 50 l 20, 75 and 15



2 Find the LCM for each of the following. a 3 and 5 b 6 and 7 e 5 and 8 f 4 and 10 i 9 and 6 j 3 and 7



c 4 and 6 g 10 and 5 k 2, 3 and 4



d 15 and 10 h 2 and 8 l 20, 12 and 15



Ex 3



Ex 4



3 Find the highest common factor of 18 and 30. Select A, B, C or D. A6 B 18 C2 D3 CHAPTER 10 FRACTIONS AND PERCENTAGES
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10-03 Equivalent fractions Worksheet 10-06 Pop stick calculator



Skillsheet 10-04



Equivalent fractions are equal. They may have different names, but are worth the same amount. Look at the sets of fraction strips below. In each set, the fractions are equivalent. 1 --2



2 --3



4 --5



2 --4



4 --6



8 -----10



4 --8



8 -----12



12 -----15



Equivalent fractions



3 --6 1 --2



!



2 --3



= 2--- = 4--- = 3--4



8



6



4 --5



8= 4--- = ----6



12



12 8 - = -----= ----10



15



Equivalent fractions are found by multiplying or dividing the numerator and the denominator by the same number.



Example 5 Write equivalent fractions for 4--- . 5



Solution Multiply the numerator and the denominator by the same number each time. This diagram will help. 28 24 20 16 8------ = ------ = ------ = ------ = -----So 4--- = ----= 12 5



10



15



20



25



30



35



×2 4 --5



=



8----10



×2



×3



= 12 -----15



×3



×5



×4



= 16 -----20



×4



Example 6 Find the missing term in each of these pairs of equivalent fractions. ? 3 16 ? 5 35 a --- = -----b --- = -----c ------ = --4 20 24 6 9 ?
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24 28 ------ = ------ = -----= 20 25



×5



30



35
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Solution a To ﬁnd the missing numerator, we look at the two given denominators, 4 and 20. 4 is multiplied by 5 to give 20, so we do the same thing to the numerator 3. 3 × 5- 15 --- = 3 ----------= -----4 4 × 5 20 b To ﬁnd the missing denominator, we look at 5 and 35. 5 is multiplied by 7 to give 35, so we do the same to the 9. 5 5 × 7 35 --- = ------------ = -----9 9 × 7 63 c To ﬁnd the missing numerator, look at 24 and 6. 24 is divided by 4 to give 6, so we do the same to 16. 16 ÷ 4- 4 ------ = 16 -------------= --24 24 ÷ 4 6



Example 7 Determine whether 3--- and 5--- are equivalent fractions. 8



5



Solution We can compare the sizes of two fractions by expressing them both with the same denominator. An easy way to ﬁnd a common denominator is to multiply the denominators of both fractions. A common denominator for 3--- and 5--- is 5 × 8 = 40. 5



8



Expressing both fractions with a denominator of 40: 3 × 8- 24 5 × 5- 25 ------------- = 5 ------------- = 3 = -----= -----5 5 × 8 40 8 8 × 5 40 5 3 ------ ≠ 25 ------ , --- and --- are not equivalent fractions. Because 24 40



40



8



5



Exercise 10-03 1 Write four equivalent fractions for each of the following. 3a 3--b 2--c ----d 1--e 2--10



3



5



6



7



8



Ex 5



f 5---



2 Copy and complete these diagrams. Start with the middle fraction. Multiply its numerator and denominator by the numbers along the arrows to make equivalent fractions in the circles. a b 3



5 8



4



6



1 --5



3



9 2



5 --8



7 4



2



CHAPTER 10 FRACTIONS AND PERCENTAGES
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Ex 6



3 Complete the equivalent fractions. ?- = --6- = ----?a 1--- = 2--- = 3--- = --4- = ----4



c



2 --3



e 7--8



8



20 28 ? ? ? ? ? ? 4 10 --------= --- = --- = ------ = ------ = ------ = 200 9 12 30 ? ? ? ? ? ?14 63 77 = ------ = ------ = ------ = ------ = ------ = -------24 40 400 ? ? ?



? ? 10 30 60 100 - = ------ = ------ = ------ = ------ = --------b 5--- = ----6



?



18



? ? ? ? ? ? 70 ------ = ------ = ------ = --------50 80 150 ? ? 36 ------ = ------ = --------= 24 100 ? ?



30



?- = 21 ------ = d = ----20 ? ? ?3 9 f --- = --- = --- = ----4 8 20 ? 7----10



? ------ = --- ? Select A, B, C or D. 4 What is missing number in 12 18 3 A6 B1 C5



D2



5 Find the missing number to complete each number sentence. ? 7 - = -----a -----



f k



9b 3--- = -----



?



36 12 ? 14 ------ = --21 3 16 4 --- = -----7 ?



g l



24



? 1 --- = -----3 12 ? 28 ------ = -----40 10



-----c 4--- = 28



?d 3--- = -----



?- = 18 -----e -----



h



i



j



m



5 ? 1 25 ------ = --50 ? 5 --- = 45 -----6 ?



n



5 20 ? 60 --------- = --100 5 1 9 ------ = --36 ?



6 Write four equivalent fractions for each of the following. 1 a ----b 2--c 3--10



Ex 7



Factors and divisibility



Worksheet 10-06 Pop stick calculator Worksheet 10-07 Fraction puzzle 2



o



45 49 ------



?



?= ----20



7 d --------



8



100



7 For each pair of fractions, write = between those that are equivalent, and ≠ between those that are not. 10 445 ---------------a 1--b 1--c 1--d 3--e



Skillsheet 10-03



5



15 7 --- = 8 65-------100



2 14 -----21



20 2 --3



3 6----12



f



12 7----13



g



4 5 --9



12 4 --7



h



4 3----12



7



9----35



10-04 Simplifying fractions 4 8------ , and so on.The most basic fraction, --- , is called the In example 5, we saw that 4--- = ----= 12 5



10



5



15



simplified fraction or the fraction reduced to its lowest form. A simpliﬁed fraction is the equivalent fraction with the smallest numerator and denominator possible. To simplify a fraction, keep dividing the numerator and denominator by the same number (preferably the highest common factor).



Example 8 Reduce each of the following fractions to its lowest form. -----a 20



-----b 16



30



48



-----c 36 27



Solution 20 20 ÷ 10 2 a ------ = ------------------ = --30 30 ÷ 10 3 16 16 ÷ 2 8 8÷8 1 b ------ = --------------- = ------ = --------------- = --48 48 ÷ 2 24 24 ÷ 8 3 16 ÷ 16- 1 Note: This fraction can be simpliﬁed in one step if you divide ------ = 16 ----------------= --48 48 ÷ 16 3 by the highest common factor of 16 and 48, which is 16. 36 36 ÷ 9 4 c ------ = --------------- = --- = 1 1--(The HCF of 36 and 27 is 9) 3 27 27 ÷ 9 3



346



NEW CENTURY MATHS 7



10 NCM7 2nd ed SB TXT.fm Page 347 Saturday, June 7, 2008 6:00 PM



Exercise 10-04 1 What is the simplest form of the shaded fraction? For each diagram, select A, B, C or D. a A 2--B 6--C b



c



8 1 --4



D



8 1 --8



A 1---



B 4---



C



D



3 3 --2



6 2 --3



A 4---



B 2---



C



D



8 1 --2



4 8 -----16



2 Reduce each of these fractions to its simplest equivalent form. a f



6----16 18 -----42



b g



6----24 60 -----75



c h



40 -----50 5----20



d i



24 -----32 14 -----21



Ex 8



e j



56-------104 20 -----75



3 Write these in simplest form, changing them to mixed numerals. -----a 48



-----b 32



-----c 50



-----d 90



-----e 35



f



g



h



i



j



36 28 -----12



24 75 -----60



25 192 --------128



54 104 --------56



14 252 --------120



4 Write these in simplest form, leaving them as mixed numerals. a 1 4---



5 b 3 -----



8



f



30



35 17 -------100



g



-----100 44 64



5 c 4 -----



-----d 6 30



e 100 4---



h



i



j



20 541 -------100



40 45 ----12



6 16 15 -----20



5 Which of these fractions is not equivalent to the other three? Select A, B, C or D. -----A 12



B 6---



16



-----C 24



8



32



-----D 10 18



10-05 Ordering fractions



Worksheet 10-06 Pop stick calculator



Example 9 Which is larger: 4--- or 3--- ? 8



Solution 4 3 --- is larger than --- . 8



8



8



Since the fraction have the same denominator, we compare the numerators: 4 is larger than 3.
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To compare fractions with different denominators, we must change them to the same denominator. A common denominator can be found by multiplying the denominators of both fractions together or by using the lowest common multiple of the denominators.



Example 10 3 4 - or --- ? 1 Which fraction is larger, ----8



10



Solution Using a common denominator of 80 (10 × 8): 44×8 32 ----= --------------- = -----10 10 × 8 80 3 × 10- 30 --- = 3 -------------and = -----8 8 × 10 80 32 30 By comparing numerators, ------  -----80 80 4 3 ∴ ------ is larger than --- . 10 8



Using the lowest common multiple of 10 and 8, which is 40: 44×4 16 ----= --------------- = -----10 10 × 4 40 3 × 5- 15 --- = 3 ----------and = -----8 8 × 5 40 16 15 By comparing numerators, ------  -----40 40 4 3 ∴ ------ is larger than --- . 10 8



or



2 Which fraction is smaller, 1 2--- or 1 5--- ? 3



9



Solution Since both whole numbers are 1, we only compare the fraction parts. or Lowest common multiple of 3 and 9 is 9: Common denominator = 3 × 9 = 27 2 × 3- 6 5 5 2 × 9- 18 5 5 × 3 15 --- = 2 ----------= --- and --- = ----- = 2 ----------= ------ and --- = ------------ = -----3 3×3 9 9 9 3 3 × 9 27 9 9 × 3 27 5 6 15 18 ---  --------  -----9 9 27 27 5 2 5 2 ∴ 1 --- is smaller than 1 --- . ∴ 1 --- is smaller than 1 --- . 9 3 9 3



Example 11 Draw a number line and mark in the fractions 1--- , 2--- and 1 1--- . 5



3



2



Solution 0



1 --5



2 --3



1 1---



1



2



2



3



Exercise 10-05 Ex 9



TLF



1 Write the smaller fraction from each of these pairs. 7 3 - , -----a -----



b 5--- , 2---



c 3--- , 8---



d



e



f



L 2800



Fraction ﬁddle: tool
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2 Copy and complete each of these, using  or  to make a true statement. a 1--2 1 e --4 5 i ----12 -----m 11 15 q 3 3--4



1 --3 1 --3



b f 1 --3 2 --3



j n



3 5---



r



8



2 --3 3 --5 17 --------100 1 --3 2 3--7



3 --4 7 -----10



c g 2 --5



k



2 --5



o



2 2---



s



5



3 --8 5 --6 7 -----10 63 --------100 1 5--7



1 --2 1 --2



d h 4 --5



l



4 --5 1 2--3



p t



7 --8 1 --6 17 -----20 2 --5 2 1--3



Ex 10



3 --4 1 --4 6 -----10 3 --7



2 2--5



3 Which set of fractions is ordered from smallest to largest? Select A, B, C or D. 33 ------ , -----A 7--- , 5--- , 19 6



4



16



33 ------ , -----B 5--- , 7--- , 19



32



4



6



16



7 19 5 ------ , --- , ------ , --C 33



32



32



6



16



33 7 5 ------ , ------ , --- , --D 19



4



16



32



6



4



4 Write each of these groups of fractions in ascending order. b 3--- , 3--- , 2--- , 5---



1 1 - , --a 1--- , 1--- , 1--- , 1--- , -----



d



5 3 --- , 8



7 2 --- , 5



3 4 --- , 7



4 10 3 3 ------ , --- , 10 5



5



2 2 --9



7



e 0.9,



5



2 --- , 7



c 1--- , 8--- , 1---



7



0.5,



4 --5



f



8 2 --- , 3



9 2 3 1 --- , 0.7, --5 2



5 Write each of these sets of numbers in descending order. a 6--- , 6--- , 6--7



9



b 5--- , 5--- , 5--6



8



9



------ , 3 --- , 40 ------ , 1 1 --- , 3 d 12



c 1, 2--- , 4--- , 2--- , 1---



4



5



5



3



5



2



4



50



5



6 Write the fractions marked by a dot on each of these number lines. a 0



1



2



b 1



0



2



c 1



0



d 0



1



2



e 0



1



7 Show each of these sets of fractions on a separate number line. a 2--c e



3 1 --4 3 --8



3 --3 3 --4 1 --4



1 1--3 1 1 --4 5 --8



7 --3



2 3--4 3 1 --4



7 --4 7 --8



Working mathematically



11 -----8



b 1---



1 3---



d



1 --3 2 --5



f



5 5 --6 7 -----10



5



5 --5 1 --2 1 --2



Ex 11



2 2---



5 1 1 --6 1 --4



3 --5



9 --5



9----10



Applying strategies and communicating



Shaded fractions What fraction of this diagram is shaded? Describe how you were able to answer the question.
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10-06 Adding and subtracting fractions Fractions with the same denominator If the fractions to be added or subtracted have the same denominator, simply add or subtract the numerators.



Example 12 Find: 57b ----− -----



a 1--- + 2--5



Solution a



= 3---



2 --5



+



b



5



=



− 7----10



Pop stick calculator



=



+ 1 --5



Worksheet 10-06



10



10



5



2= 1--= ----5 10



5 -----10



−



Fractions with different denominators The example below uses diagrams to illustrate 2--- + 4--- . 3 7 Note: The denominators are 3 and 7. Step 1: Draw a 3 × 7 grid. This gives 21 squares.



Step 2: There are three rows. Two rows will be 2--- of ------ . the grid. This gives 14 squares, or 14



3



21



Step 3: There are seven columns. Four columns will ------ . be 4--- of the grid. This gives 12 squares, or 12 7



21



Step 4: Adding 2--- and 4--- : 3



7



------ . 14 squares + 12 squares = 26 squares, or 26 21



5This gives one complete grid plus 5 extra squares, or 1 ----. 21



+
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To add or subtract fractions with different denominators, we must ﬁrst change them to equivalent fractions with the same denominator.



!



Example 13 Find: a 1--- + 5--4



3 b 2--- − -----



6



5



Solution a Common denominator = 4 × 6 = 24: 1 × 6- ----6 5 5 × 4 20 --- = 1 ----------= - , --- = ------------ = -----4 4 × 6 24 6 6 × 4 24 1 6- 20 --- + 5 --- = ----+ -----4 6 24 24 26 13 = ------ = -----24 12 1= 1 -----



20



LCM of 4 and 6 = 12: 1 × 3- ----3 5 5 × 2 10 --- = 1 ----------= - , --- = ------------ = -----4 4 × 3 12 6 6 × 2 12 5 3 10 1 --- + --- = ------ + -----4 6 12 12 13 = -----12 1= 1 -----



or



12



12



LCM of 5 and 20 = 20: 2 × 48 3 3 ------------- = 2 = ------ , ------ = -----5 5×4 20 20 20 2 38 3 --- − ----= ------ − -----5 20 20 20 5 = ------ = 1--- (in simplest form) 20 4



b Common denominator = 5 × 20 = 100: or 2 × 2040 3 3×5 15 ---------------- = 2 = --------- , ------ = --------------- = --------5 5 × 20 100 20 20 × 5 100 2 340 15 --- − ----= --------- − --------5 20 100 100 25 = --------- = 1--- (in simplest form) 100 4



Exercise 10-06 1 Evaluate the following.



e i



2 3 --5 5 --6



− +



Ex 12



17b ----− -----



a 1--- + 1---



2 1 --5 3 --6



f j



10 10 2 1 1 --- + --- + --4 4 4 4 5 9 ------ − ------ − -----15 15 15



d 2--- + 2---



c 2--- + 1--g k



3 17 -----10 14 -----6



3



− +



14 -----10 7 --6



h l



3 3 3 7 ------ − -----12 12 1 5 5 --- + --- − --8 8 8



TLF



Fraction ﬁddle: reach the target



2 Evaluate the following. a f k p u



1 --2 4 --5 7 --9 6 --7 7 --8



+ − − − −



1 --3 3 --4 1 --5 1 --3 1 --3



b g l q v



1 2 --- + --5 3 1 3 --- − --9 7 3 5 --- + --8 6 1 15 ------ + --2 21 5 2 --- − --8 3



Ex 13



c h m r w



1 3 --- − --2 4 1 7 ------ − --5 12 2 18 ------ − --3 27 1 1 --- + --5 4 1 1 1 --- + --- − --4 3 2



d i n s x



5 --9 5 --9 3 --4 3 --4 5 --6



− + + + −



1 --2 2 --5 4 --5 2 --5 1 --2



e j o t − 1--3



y



1 7 --- + --3 8 3 9 ------ − --5 10 1 5 --- − --3 8 2 5 --- + --3 8 3 1 2 --- + --- − --5 4 3
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3 Find the sum of 1--- and 2--- . 3



4



4 Find the difference between 2--- and 1--- . 2



3



5 Which of these fractions is closest to 3--- : 4



1 7 --- , --2 8



------ ? or 13 16



6 When Penny walks at her quickest rate to school she takes half an hour. At her normal pace she takes an extra one-third of an hour. What fraction of an hour does Penny take walking at her normal pace? 7 James used a leftover piece of material to make some shorts. The torn pieces were trimmed so that one-tenth of the original material was lost from each end. What fraction of the original remained for James to work with? 8 Two hundred sausages were required for a barbecue. One-tenth of them were donated by a parent, 25 had been left in the freezer from a previous occasion, and a supplier gave onequarter of the total free. The rest had to be bought at wholesale price. What fraction were bought? 9 Evaluate the following expressions. b 3 2--- − 3



a 4 + 1--2



e i



2 3--5 3 7 --4



+



4 --5



f



+



2 1--4



j



3 6 5--8 7 8 --8



− −



2 --8 3 --8



c 4 1--- − 1---



d 5 3--- − 1---



g



h



6 5 5 --- + 1 --6 6 2 3 6 --- + --7 7 6



k



l



4 4 3 --5 3 5 --5



4



+ 2 1--5



−5



10 7--- − ? = 1--- . Select A, B, C or D. 8



4



A 6--4



8 B ----12



C 3---



D 5--8



8



10-07 Adding and subtracting mixed numerals Example 14 Find: a 1 − 1--8



Solution 1 8 1 a 1 − --- = --- − --8 8 8 7 = --8



b 7 − 3--5



3 3 b 7 − --- = 6 + 1 − --5 5 5 3 2 = 6 + --- − --- = 6 + --5 5 5 2 = 6 --5
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When adding or subtracting mixed numerals, add or subtract the whole numbers ﬁrst and then add or subtract the fractions.



!



Example 15 Find: a 6 1--- + 4 1---



b 6 2--- − 4 1--2



3



2



3



Solution 1 a 6 1--- + 4 1--- = 6 + 4 + --3 2 3 2 = 10 + --- + 6 = 10 5---



1 + --2 3 --6



2 1 b 6 2--- − 4 1--- = 6 − 4 + --- − --2 3 3 2 4 3 = 2 + --- − --6 6 = 2 1--6



6



Example 16 Find 5 2--- − 3 3--- . 4



3



Solution 2 3 5 2--- − 3 3--- = 5 − 3 + --- − --4 3 3 4 8 9 1 = 2 + ------ − ------ = 2 − -----12 12 12 1 = 1 + 1 − -----12 12 1 = 1 + ------ − -----12 12 -----= 1 11 12



Exercise 10-07 1 2 3--- + 1 1--- = ? Select A, B, C or D. 5



A



3



3 3--8



B 3 2---



-----C 3 14



5



9 D 3 -----



15



15



2 Simplify the following. a 1 1--- + 1 1--2 2 1 3 e 1 --- + 2 --3 4 3 1 i 3 --- − 1 --8 4 9 m 2 ------ − 1 4--5 10



b f j n



Ex 15



2 1--2 3 2 --5 3 2 --4 6 1--4



+ + + −



1 3--4 1 1 --2 2 1 --5 4 7--8



c g k o



5 1--3 5 4 --6 1 3 --3 2 1--2



− 2 1--5 1 − 2 --3 1 −1 --4 + 2 3--8



d h l p



4 3--- − 1 1--8 4 1 1 1 --- + 2 --2 3 1 1 3 --- + 2 --7 3 5 8 ------ + 3 4--12 5
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Ex 16



3 Simplify the following. a 1 1--- + 2 1---



b 3 3--- − 2 1---



c 2 3--- + 3 3---



e



f



g



i Ex 14



2 4 3 3 ------ + 2 1--10 2 3 2--- + 2 2--5 3



j



4 2 9 1 ------ + 3 1--10 2 4 3--- − 1 1--4 5



k



4 7 3 --8 2 3--4



− +



4 1 1 --2 1 1--2



d 3 7--- + 1 3--h l



8 3 2 --5 3 7--8



+ −



8 2 1 --3 1 2--5



4 Simplify the following. a 3 − 1--e 2−



b 2 − 3---



2 1 --4



f 3−



i 6 2--- − 4 7--5 1 m 3 --6



−



8 2 1 --3



c 1 − 4---



5 5 -----12



g



j 4 3--- − 2 4--n



4 3 5 ----10



−



d 4 − 2---



7



5 2 1--2



k o



3 1--5 1 2 --3 2 5 --3



− − −



1 1--2 1 1 --2 3 3 --4



h l p



3 1 3 --- − 2 1--4 2 3 9 4 --- − 2 ----5 10 5 2 - − 3 --4 ----3 12



Just for the record



Fractions in music We can use fractions to understand how note values are used in music. Music is written in chunks called bars. There are 4 quarter notes in the bar (shown by 4--- ). 4



The top 4 tells us that there are 4 beats in the bar (Count: 1 - 2 - 3 - 4, 1 - 2 - 3 - 4, etc.) and the bottom 4 means that they are quarter notes ( In each bar the note values always add up to 1: = 1 whole note (ﬁlls the whole bar) = a half note (two of these ﬁll a bar) = a quarter note (four to a bar) = an eighth note (eight to a bar) = a sixteenth note (16 to a bar) Find the correct musical names for the notes described above.



10-08 Finding a fraction of a quantity What is 2--- × 12? Here are 12 lollies: 3
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If these lollies were placed into three equal piles, each pile would be one-third of the total.



1 --3



1 --3



of 12 = 4



1 --3



of 12 = 4 2 --3



of 12 = 4



of 12 = 8



Note that 2--- of 12 = 2 × 1--- of 12. 3



3



Example 17 Find: a 1--- of 28



b 2--- of 30



4



3



Solution 1 a --- of 28 = 28 ÷ 4 4 =7



2 1 b --- of 30 = ( --- × 30) × 2 3 3 = 10 × 2 = 20



Example 18 Find: 1a ----of 1 km (in metres)



b 3--- of 1 minute 5



10



Solution 1 1 a ------ of 1 km = ------ × 1000 m 10 10 = 100 m



3 1 b --- of 1 minute = ⎛ --- × 60 s⎞ × 3 ⎝5 ⎠ 5 = 12 s × 3 = 36 s



Exercise 10-08 1 Find the following amounts.



Ex 17



a 1--- of 20



b 1--- of 20



c 2--- of 20



d 1--- of 12



5 - of 12 e -----



f 2--- of 27



g 1--- of 27



h 6--- of 27



i



j



k



l



4



12 3 -----10



of 50



5



3 5 --6



of 600



5



9 3 --4



of 1000



2



9 2 --7



of 91
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2 Find in each of the following. a 1--- of $2



b 2--- of $12



c 1--- of $60



d 1--- of 60c



e



of $1.20



f



of $120



g



of $120



h



of $3



j



of $3



k



of $250



l



i Ex 18



3 1 --4 3 --4



3 3 --8 4 --5



3 2 --- of 90c 5 6 ------ of $1430 11



3 You will need to use time conversions to ﬁnd these fractions. Give the answer in the unit shown in brackets. a 1--- of 2 hours (in minutes) b 3--- of 2 hours (in minutes) c e g i k m



Ex 18



2 1 --4 5 --6



4 3 --4 1 --5 2 --3 2 --3 1 --4 1 --3



of 12 hours (in hours)



d



of 1 year (in days)



f



of 5 minutes (in seconds)



h



of 2 days (in hours)



j



of 3 days (in hours)



l



of 2 years (in months)



n



4 3 --- of half an hour (in minutes) 5 1 --- of 3 minutes (in seconds) 4 3 ------ of 12 minutes (in seconds) 10 1 --- of 2 hours (in minutes) 5 4 --- of 7 minutes (in seconds) 5 7 ------ of 50 minutes (in minutes) 10



4 Find: a 1--- of 1 km (in m)



b 3--- of 2 km (in m)



c 5--- of 1 km (in m)



d



of 1 km (in m)



e



f



of 16 cm



h



of 7.2 cm



k



of 6 cm (in mm)



n



g j m



4 8 --5 1 --2 5 --8 3 --4



4 1----of 3000 m 10 2 --- of 1 cm (in mm) 5 3 --- of 85 mm 5 2 --- of 60 km 3



i l o



8 7----of 5000 m 10 3 --- of 72 mm 8 1 ------ of 3 m (in cm) 20 5 ------ of 84 m 12



5 Mr Arun began to read a 280 page book. On the weekend, he read 6--- of the book. How 7 many more pages does he need to read to ﬁnish the book? Select A, B, C or D. A 230



B 46



Mental skills 10



C 240



D 40



Maths without calculators



Commonly used fractions and decimals Learn these commonly used fractions and their decimal equivalents. 1 --3



Common fraction



1 --2



1 --4



1 --8



3 --4



1 --5



1----10



Decimal fraction



0.5



0.25



0.125



0.75



0.2



0.1



Now we will use them in calculations. 1 Examine these examples. a 1--- × 72 = 72 ÷ 4 4
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= 18
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b



3 --5



. 0. 3



× 40 = ( 1--- × 40) × 3 5



=8×3 = 24



2 --3



. 0. 6
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c 2--- × 33 = ( 1--- × 33) × 2 3



d 0.5 × 124 = 1--- × 124



3



2



= 11 × 2 = 22 0.75 × 80 = 3--- × 80



e



=



4 ( 1--4



= 62 0.125 × 56 = 1--- × 56



f



8



× 80) × 3



=7



= 20 × 3 = 60 2 Now simplify these. a 1--- × 27 3 1 --5 3 --4



b 1--- × 32



1 - × 70 c -----



d 1--- × 64



× 15



f



g



h



× 44



j



4 7 ------ × 80 10 4 --- × 35 5



10 2 --- × 3



8 5 --8



m 0.1 × 260



n 0.125 × 48



o 0.75 × 140



× 48 . l 0. 3 × 42 . p 0. 6 × 90



q 0.4 × 70



r 0.5 × 326



s 0.25 × 156



t 0.125 × 16



e i



21



k 0.25 × 60



Just for the record



History of fractions The word ‘fraction’ comes from the Latin ‘fractio’ which means ‘to break’. It took about 2000 years for fractions to be written in the way we do. The earliest mention of fractions comes from ancient Egypt in about 1800 BC. The Egyptians wrote all their fractions using what we call unit fractions. A unit fraction has 1 as its numerator. The Egyptians drew a mouth above a number to show it was a fraction. For example: means 1--4



The ancient Romans used words to describe fractions. For example: 1----was called uncia (this is where the word ‘inch’ comes from) 12 6----12



was called semis



By about AD 500, Indian mathematicians were writing fractions almost like we do, with one number (the numerator) above another (the denominator), but without a line. It was the Arabs who added the line (vinculum) which we now use to separate the numerator and denominator. Indian Arab 8 8= ----17 17 Why do you think the ancient Romans used the word ‘semis’ for Hint: Think of semis in sport.



6----? 12
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Working mathematically



Reasoning and communicating



Netball Read the following fraction story carefully. Elvira and Christina play netball for the Jets. In netball, each goal is worth one point. Last Saturday, Elvira and Christina scored all their team’s goals in the ﬁrst quarter. Elvira shot 1--4 of all the goals. Christina shot 12 goals. How many points did the Jets team score? In the second quarter of the game, Christina scored a ﬁfth of the team’s 20 points while again Elvira scored the rest. How many points did Elvira score? The following may help you to solve the problems. First quarter 1 Explain how to work out 1--- of an amount. 4



2 If Elvira shot 1--- , what fraction did Christina shoot? 4



3 How many points did the Jets score? Second quarter 4 How many goals make up 1--- of the points scored? 5



5 What fraction of the points did Elvira score? 6 How many points did Elvira score? What happened in the last two quarters? See if you can ﬁnish off the story of the netball game by writing two more stories involving fractions.



Worksheet 10-08 Multiplying fractions



10-09 Multiplying fractions What is 1--- of 4--- ? 2



5



Four-ﬁfths of this diagram is shaded. If the diagram were cut in half, each ﬁfth would also be cut in half to make 10 pieces, with eight of them shaded. 1 --- of 4 --- (shaded) = 4 pieces out of 10 So: 2 5 4 = -----10 1 4 1 4 Another way to work this out is: --- of --- = --- × --2 5 2 5 1×4 = -----------2×5 4 = -----10 Note: The word ‘of’ usually means to multiply.
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You can use diagrams to show other multiplications, for example 2--- × 3--- : 5



2 --5



3 --5



×



=



5



6 -----25



If you look carefully at this diagram, you might see the pattern for multiplication.



To multiply fractions, multiply the numbers in the numerator and multiply the numbers in the denominator.



!



Example 19 1 Find 3--- of 7--- . 5



8



Solution 3 × 7--- × 7 --- = 3 ----------5 8 5×8 21 = -----40 2 Find 2--- × 5--- . 5



7



Solution Sometimes you can simplify multiplication by cancelling, to make the working easier. 1 2 × 52 × 5--- × 5 --- = 2 ------------- × 5 --- = 2 ----------or (Note: 5--- = 5 ÷ 5 = 1) 5 5 7 5×7 5 7 15 × 7 10 2 = -----= --35 7 2 = --7 3 Find 3--- × 4--- . 5



9



Solution 3 × 4--- × 4 --- = 3 ----------5 9 5×9 12 = -----45 4 = -----15



1



or



3 × 4--- × 4 --- = 1 ----------5 93 5 × 3 4 = -----15
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8 21 - × ------ . 4 Find -------15



100



Solution 21 8 --------- × ------ = 100 15



2



7



8 21 --------- × -----155 25 100 7×2 14 = --------------- = --------25 × 5 125



Example 20 Find 3 2--- × 1 2--- . 3



5



Solution For mixed numerals, change them to improper fractions and then multiply. 17 5 1 3 2--- × 1 2--- = ------ × --3 5 3 15 17 = ------ = 5 2--3 3



Exercise 10-09 TLF



L 3525



1 a Copy the diagram on the right. b On your diagram, dot in 1--- of the block. 3



Fractions: rectangle multiplication



c Now shade 1--- of the dotted 1--- bit. 3



4



d You have now shaded 1--- of 1--- . What fraction is this? 4



Ex 19



3



2 Multiply these fractions. Simplify your answer. a 1--- × 2--f



3 3 --8



×



5 3 --8



c 5--- × 7---



b 3--- × 3--g



4 4 --9



×



5 5 --7



h



6 7 --8



×



8 3----20



e 3--- × 5---



9d 1--- × -----



i



8 2 --3



×



10 2 --5



j



8 2 --3



×



6 3----10



3 Multiply these fractions. Simplify your answer. a 1--- × 5---



b 2--- × 5---



f



g



k p Ex 20



5 7 3 4 --- × --7 9 8 10 --- × -----5 7 12 15 ------ × -----5 20



l q



5 2 --5 1 --6 3 --7



× × ×



c 1--- × 4---



7 3 --8 12 -----20 7 --3



h m r



8 2 --5 5 --6 3 --7



× × ×



9 5 --8 11 -----20 7----10



d 3--- × 4---



7 e 5--- × -----



i



j



n s



8 9 3 2 ------ × --10 5 60------------× 10 15 100 12 8 --- × -----5 3



o t



4 Convert these mixed numerals to improper fractions before multiplying. 3a 1 2--- × -----



d g



360



3 3 3--5 1 3 --5



× ×



10 1 2--3 5 1 --8
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b 4 2--- × 2--e h



3 1 2--3 2 4 --5



7



c 4 2--- × 3--3



7



× 1 2---



f 3 1--- × 5---



×



i



3 1 2 --7



5 1 5 --3



8



× 1 1--8



6 10 8 7 --- × -----5 10 9 2 --- × -----10 3 25 9 --- × -----3 5



10 NCM7 2nd ed SB TXT.fm Page 361 Saturday, June 7, 2008 6:00 PM



5 Copy and complete each of these statements. a 1--- + 1--- + 1--- = 3 × 1--4 4 4 4 =



b 3--- + 3--- = 2 × 3--5 5 5 = =



c 3--- + 3--- + 3--- + 3--- + 3--- = 5 × 8 8 8 8 8 = =



d 5 × 1--- =



3 - = e 7 × ----20 =



f 8 × 3--- = 5 =



7



6 Find the value of: a 1--- of 12 f



4 5 --6



of 27



b 3--- of 20 g



4 7 -----10



c 2--- of 14



of 7



h



5 8 --5



of 12



d 1--- of 7 i



3 1 --2



of



1 --2



e 2--- of 20 j



3 3 --2



of 5



7 In a class of 24 students, one-sixth were a day late with their assignments. How many students were late? 8 In a swimming squad of 45 people, 3 out of 5 were female. How many are female? How many are male? 9 Melissa bought six books while shopping. The orange juice leaked and ruined twothirds of them. How many could she still read? 10 A class of students discovered that 1 out of 8 cars passing their school was white. If 2160 cars pass the school in a day, how many would you expect to be white? 11 Three-quarters of a Year 7 class are boys. There are 24 students in 7A, 20 in 7B, 28 in 7C and 16 in 7D. If the boys and girls are spread as evenly as possible through all four classes, how many boys and girls are in each class? 12 An echidna has a mass of 1 1--- kg. A ﬁeld mouse has a mass of one-twentieth that of the 2 echidna, but 5000 ants are needed to balance the mass of one ﬁeld mouse. Find the mass of one ant. 13 Use this diagram to help you ﬁll in the correct fractions below.



10 9 8 7 6 5 4 3 2 1 0



a b c d e



Banksia Grevillea



Fir



Wattle Eucalypt



Height of ﬁr = height of wattle Height of ﬁr = height of eucalypt Height of grevillea = height of banksia Height of banksia = height of eucalypt Height of grevillea = height of ﬁr CHAPTER 10 FRACTIONS AND PERCENTAGES
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f Height of banksia = g Height of wattle =



height of ﬁr height of eucalypt



14 Mrs Rizzo’s patio measures 5 m × 3 m. How many paving stones does it contain if there are 8 1--- stones per m2? 2



15 A cake recipe needs 1 egg, 2 1--- cups of ﬂour and 1--- cup of sugar. What quantities of eggs, 4 2 ﬂour and sugar will you need to make eight cakes? 16 The school hall has 840 seats. If it is two-thirds full, how many seats are vacant? 17 Ben was told, ‘When mowing, never cut more than 1--- off the grass height’. If the lawn is 3 12 1--- cm high, what is the minimum height to which Ben should cut the grass? Select A, 2 B, C or D. A 4 1--- cm



B 12 1--- cm



6



Worksheet 10-09 Fraction problems Worksheet 10-10



C 7 1--- cm



6



D 8 1--- cm



2



3



10-10 Dividing fractions If we turn a fraction upside-down, we get its reciprocal. The reciprocal of 2--- is 3--- (or 1 1--- ). The reciprocal of



1 --4



is 4. (Note:



4 --1



= 4.) The reciprocal of 3 is



1 --- . 3



(Note: 3 =



3 3 --- .) 1



2



2



Fractions review



Example 21 Find 2 ÷ 1--- . 3



Solution 1 3 2 ÷ --- = 2 × --3 1 =6



How many times does 1--- go into 2? 3



Example 22 1 Find



2 --3



÷ 1--- . 3



Solution 1 2 --- ÷ 1 --- = 2 --- × 3 --3 3 1 13 =2 2 Find



3 --4



3



The answer must be 2.



÷ 1--- . 2



Solution 3 --- ÷ 1 --- = 3 --- × 4 2 4 6 = --- = 4 = 1 1--2



362



How many thirds in 2--- ?



2 --- ; 1 3 --2



How many 1--- s in 3--- ? 4



2



half a one whole 1 --2



The answer is 1 1--- .
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3 Find 7--- ÷ 5--- . 3



6



Solution 2 7 5 7 6 --- ÷ --- = --- × --3 6 13 5 14 = ------ = 2 4--5 5 5 4 Find --- ÷ 5. 7



Solution 1



5 5 1 --- ÷ 5 = --- × --7 7 51 1 = --7



The reciprocal of 5 is 1--- . 5



Dividing by 5 is the same as multiplying by 1--- . 5



!



a b To divide by a fraction --- , multiply by its reciprocal --- . b a



Example 23 Find: a 5--- ÷ 1 1--8



b 7 1--- ÷ 5 5---



4



2



6



Solution As with multiplication, mixed numerals must be changed to improper fractions before you can divide. 5 5 5 15 35 a --- ÷ 1 1--- = --- ÷ --b 7 1--- ÷ 5 5--- = ------ ÷ -----4 2 6 8 8 4 2 6 3 1 1 5 4 15 63 9 = --- × --= ------ × ------ = --82 51 21 35 7 7 =



= 1 2---



1 --2



7



Exercise 10-10 1 How many thirds in 1 whole? 2 How many ﬁfths in 1 whole? 3 How many sixths are there: a in 1 whole? b in 2 wholes?



c in 3 wholes?



4 a In 5, how many quarters? b In 10, how many quarters? CHAPTER 10 FRACTIONS AND PERCENTAGES



363



10 NCM7 2nd ed SB TXT.fm Page 364 Saturday, June 7, 2008 6:00 PM



Ex 21



5 Find answers to the following. a 4 ÷ 1---



b 5 ÷ 1---



c 7 ÷ 1---



d 3 ÷ 1---



e 7÷



f 8÷



g 4÷



h 1÷



i 8÷ Ex 22



3 1 --5 1 --4



j 1÷



3 1 --5 1 --3



k 1÷



3 1 --4 1 --8



l 1÷



5 1 --4 1 -----10



6 Find each of the following. Simplify your answers. a 1--- ÷ 2---



b 8--- ÷ 2---



c 3--- ÷ 2---



d 5--- ÷ 2---



e



f



g



h



i m q u



3 4 5 5 --- ÷ --6 7 5 5 --- ÷ -----6 12 9 6 ------ ÷ -----10 25 3 3 --- ÷ --5 4 2 2 --- ÷ --3 5



7 7 5 3 --- ÷ --8 5 1 1 ------ ÷ --12 6 6 9 ------ ÷ --------100 10 7 5 --- ÷ --8 6 2 4 --- ÷ --3 7



j n r v



k o s w



5 5 9 3 --- ÷ -----10 5 1 1 --- ÷ --5 2 5 7 ------ ÷ --------100 10 9 1 --- ÷ -----10 8 3 4 --- ÷ --7 9



l p t x



5 7 5 5 ------ ÷ --6 12 1 1 --- ÷ --2 5 2 1 --- ÷ --5 3 3 3 --- ÷ --8 8 60 10 --------- ÷ -----100 15



7 Find each of the following. Simplify your answers. a 5--- ÷ 5 e i Ex 23



7 3 --4 1 --2



b 5--- ÷ 7



c 1--- ÷ 3



÷3



f



g



÷5



j



7 8 --- ÷ 4 9 9 ------ ÷ 9 10



k



4 4 --5 3 --5



d 7--- ÷ 5



÷6



h



÷9



l



8 2 --3 5 --6



÷4 ÷2



8 Find answers to each of the following. a 3 1--- ÷ 5--e



8 7 1 --8



i 6



6



÷ 2 1--2 4 ÷ 1 --5



b 3 1--- ÷ 1 1--f j



2 2 6 --5 1 2 --2



÷ ÷



4 4 4 --5 4 --5



c 2 3--- ÷ 3 1---



d 2 1--- ÷ 1 7---



g



h



7 1 12 ÷ 1 --5 2 4 --- ÷ 1 1--3 2 4



k



8 1 ÷ 1 --3 1 ÷ 3 --3



2 1 1 --4



l 5



9 If a farm of 78 hectares is subdivided into lots of 4 1--- hectares, how many lots are there? 2



10 A bag holds ﬁve-eighths of a kilogram of oranges. How many bags can 12 1--- kg of 2 oranges be packed into? 11 A car needs 52 1--- litres to ﬁll its tank. If a tanker delivers 5040 litres of petrol, how many 2 times could this car’s tank be ﬁlled? 12 How many speakers were there if each speaker was allowed 3 1--- minutes and the debate 4 went for about 26 minutes? 13 Water is dripping from a tank at the rate of ﬁve-eighths of a litre per hour. How long will it take for a 24 litre tank to empty? 14 A bag of rice weighing 4--- kg was divided among 6 friends. How much rice did each 5



person get? Select A, B, C or D. A 480 g
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C 800 g



4 - kg D ----15
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Working mathematically



Reasoning and applying strategies



Than’s gorgeous garden



TLF



In this activity you will be using fractions to make a decorative pattern. In Than’s garden there are places for 120 bulbs. Than wants to plant them in the following proportions: 1 1 3 1 --- blue hyacinths --- white snowdrops ------ red tulips --- golden daffodils



Design your own park



5



6



10



3



1 How many of each type of ﬂower should Than plant? 2 Copy the plan below or use one provided by your teacher. Colour in squares for each ﬂower. Make up your own pattern. 20 3 10 9 6



5



5



3 Make up different fractions for the same garden plot. Make a list of ﬂowers and the fractions of their proportions and colour them on a fresh plan (or colour the plan ﬁrst and list the fractions afterwards).



Working mathematically



Applying strategies



Fraction puzzles Concentrate on ﬁnding strategies to solve these problems. Write down the thinking you use to work them out. 1 The pencil box Ruth has a pencil box which is half full. She puts four extra pencils in and the box is now two-thirds full. How many pencils will ﬁt into her pencil box? 2 Magic squares In a magic square, each row, column and diagonal must add to the same total. i ii 1 1 4



1 --2



3



1 ---



--6



2



4 1--2



2 --3 1 --3



1 1--6



a Find the missing numbers to complete these magic squares. b Make up one or two magic squares of your own. CHAPTER 10 FRACTIONS AND PERCENTAGES
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3 Friendly mints Samantha has a bag of mints to share. Ali takes 1--- of them. Duyen takes 1--- of what 2 4 is left. Sharelle takes 2--- of the remainder. Samantha has 7 mints left. 3 How many mints were in the bag to start with? 4 Fit fractions Find a fraction which fits between: a 1--- and 5--b 3--- and 4--2



8



4



5



c 5--- and 2--8



3



5 The race • Jane ﬁnished half a minute behind Bill. • Bill took less than half the time that Joel took. • Joel’s time was 5 minutes 23 seconds. • Dimitra took about 3 1--- minutes. 4



• Esther ﬁnished about 1 1--- minutes after Bill. 2 • David ﬁnished three-quarters of a minute in front of Joel. What is the finishing order of the six competitors? 6 Sweet tooth Some packets of lollies are emptied on to a table. Colleen takes away half of the pile. Gino then takes one-third of what was left. Heather takes two and eats them. Half of those left are red and there are eight red lollies. How many lollies were there originally? 7 Fractions in history When asked her age, a lady gave this reply: If to my age there added be One-half, one-third (of it) and 3 times 3, Six score and 10 the sum you would see. Now pray tell me what age I be. How old is she? 8 How much is unshaded? Each rectangle is half of the one before it. The whole square is 1. How much is unshaded?



Worksheet 10-11 Percentage shapes



1 --4 1 --2



10-11 Percentages and fractions Percentages are special types of fractions. The denominator of a percentage is always 100. The symbol % is used to represent ‘per cent’ which means ‘out of 100’. To convert a fraction into a percentage, we look at the denominator of the fraction. If the denominator is 100, we just write the numerator as a percentage. If the denominator is not 100, we use the following rule.
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!



To convert any fraction into a percentage, multiply the fraction by 100%.



Example 24 Convert these fractions to percentages. 23 a --------



b 1---



100



c 1 5---



5



8



Solution 23 - = 23% a --------



b 1--- = 1--- × 100%



100



5



c 1 5--- = 5 1--- × 100%



5



8



2



= 162 1--- %



= 20%



2



To change a percentage to a fraction, write the percentage with a denominator of 100 and simplify if needed.



!



Example 25 Convert these percentages to fractions in simplest form. a 3% b 25% Solution 100



100



=



2



5 1--2 c 5 1--- % = ---------2 100



25b 25% = --------



3a 3% = --------



c 5 1--- %



5 1--- × 2



1 --4



2 = ---------------------100 × 2 11= -------200



Exercise 10-11 1 Convert these fractions to percentages.



Ex 24



9 a --------



17 b --------



36 c --------



49 d --------



-----e 11



3 f -----



g 1---



-----h 15



i



j



k



l



100



50 1 --4



100 10 12 -----25



100 5 4 -----20



100



TLF



20 41 -----50
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2 Write each of these fractions as a percentage. a 5---



b 1---



c 2---



1 d -----



e



f



g



h



8 1 --6



3 2 --9



3 22 -----40



16 27 -----30



3 Convert these fractions to percentages.



Ex 25



a 1 1---



b 3 1---



c 3 1---



d 5 3---



e



f



g



h



2 9 2--5



4 7 4--7



3 1 3--8



4 1 7--9



4 Convert these percentages to fractions in simplest form. a 5% b 14% c 8% d 90% f 3 1--- % 2



g 10 1--- % 3



h 5 3--- % 4



e 104% j 60 2--- %



i 12 1--- %



3



2



5 Cameron sat for a Geography test and scored 35 out of 40. What is his score as a percentage? Select A, B, C or D. A 87.5% B 80% C 35% D 14%



Skillsheet 8-01 Multiplying by 10, 100, 1000



!



10-12 Percentages and decimals The previous section showed how to change a fraction into a percentage by multiplying the fraction by 100. The same rule allows us to change decimals to percentages.



To convert any decimal to a percentage, multiply the decimal by 100%.



However, to change a percentage into a decimal we need to divide by 100.



!



To convert a percentage into a decimal, divide the percentage by 100.



Example 26 Convert these percentages to decimals. a 39% b 2%



c 16.69%



Solution a 39% = 39 ÷ 100 = 0.39 c 16.69% = 16.69 ÷ 100 = 0.1669



b 2% = 2 ÷ 100 = 0.02 1 d 6 --- % = 6.5 ÷ 100 2 = 0.065
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Example 27 Write these decimals as percentages. a 0.23 b 0.147



c 2.9



Solution a 0.23 = 0.29 × 100% = 23%



c 2.9 = 2.9 × 100% = 290%



b 0.147 = 0.147 × 100% = 14.7%



Exercise 10-12 1 Convert these percentages to decimals. a 28% b 6% e 12.04% f 19.11% i 45 1--- % 4



Ex 26



c 16.1% g 78.07%



d 21.3% h 26 1--- %



c g k o



d 0.57 h 0.03 l 0.026



j 2 1--- %



2



3



2 Write these decimals as percentages. a 0.24 b 0.5 e 0.06 f 0.55 i 0.27 j 0.001 m 0.875 n 0.05 3 Write these decimals as percentages. a 2.4 b 1.5 e 7.6 f 1.02 i 22.2 j 50.01



Ex 27



0.86 0.38 0.315 0.003



c 3.61 g 12.5



d 8.57 h 9.001



Using technology



Sorting students’ results 1 A group of Year 7 students obtained the following marks in their term tests. Enter the information as shown below into a spreadsheet.
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2 To sort the data based on students’ surnames, highlight the data to be sorted, then click on Data, Sort and ‘Surname’. (Note: For text, Ascending means alphabetical order.)



3 Now create three separate tables (copy and paste the table to a different set of cells). For each table, sort the data based on: a History results b Art results c Mathematics results 4 a In cell H1 write ‘Class’. Enter the class for each student as shown below.



b Now sort the data based on ‘Class’ then ‘Science’ results. 5 Try sorting the data based on other combinations, such as: a ‘Class’ then ‘Surname’ b ‘Class’ (ascending order) then ‘English’ results (descending order).



Worksheet 10-12



10-13 Converting percentages



Fractions, decimals and percentages



Percentage ---------------------------- , simplify 100



Percentage



Percentage ÷ 100



× 100 Fraction
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Exercise 10-13 1 Copy and complete the following table. Fraction



Decimal



Percentage



Fraction



Decimal



Percentage



2 --5



a



1 --4



b



c



33 --------100



d



35%



f



175%



e



140%



2 Copy and complete the following table, writing fractions in simplest form. Fraction



Decimal



a



Fraction



30% 1 --2



38%



i



66 2--- %



k



h j



0.73 3



Percentage



0.6



d f



g



Decimal



b



0.7



c e



Percentage



84% 1 --8 5 --8 1 --3



l



0.99



3 The word ‘centum’ means ‘one hundred’ in Latin. Many words with ‘cent’ mean 100. Find some examples. Give the word and its meaning each time.



10-14 Finding a percentage of a quantity



Worksheet 10-13



In order to solve problems, you must be able to ﬁnd the percentage of a quantity.



Percentage cross number



Example 28 Find: a 6% of $1200



b 25% of 480 L



Solution 6 - × $1200 a 6% of $1200 = -------100



= $72



25 - × 480 L b 25% of 480 L = -------100



= 120 L



percentage Percentage of quantities are found by -------------------------------- × quantity or percentage ÷ 100 × quantity 100
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Exercise 10-14 Ex 28



Ex 28



TLF



L 127



Design a school



TLF



L 123



Design a city



1 Find the value of: a 10% of 60 e 6% of 70



b 20% of 300 f 2% of 180



c 5% of 150 g 70% of 280



2 Calculate each of the following. a 21% of 500 mm b 20% of 740 kg d 20% of $6.50 e 5% of 840 m g 7% of $220 h 3% of 120 hectares



d 33% of 500 h 85% of 240 c 12% of 60 g f 50% of $810 i 10% of 60 minutes



3 Find 5% of 74 tonnes. Select A, B, C or D. A 370 tonnes B 3.7 tonnes C 37 tonnes



D 3700 tonnes



4 Erika got 60% in her last mathematics test. If the test was out of 70, how many marks did she receive? 5 In a school of 650 students, 40% are girls. How many girls are there in the school? 6 Farmer Wang owns 775 animals. Of these, 16% are chickens. How many chickens does farmer Wang have? 7 Jaden planted 168 seedlings in his garden. If 12% died, how many plants survived? 8 In a city of 3 million people, 1% of the population are doctors. How many doctors is that? Select A, B, C or D. A3 B 3000 C 300 D 30 000



Using technology



Calculating test marks as percentages Spreadsheets can easily be used to convert marks scored in tests to percentages. 1 Copy the data show below into spreadsheet.



2 In cell C3, enter the formula shown to convert Jeremy Bond’s Mathematics test score to a decimal. Click %. 3 Use fill down to copy this formula into all cells C4 to C10. 4 Type a formula into cell E3 to convert the Geography mark to a decimal. Click %. Fill Down to copy this formula into cells E4 to E10. 5 Complete the table by using appropriate formulas to convert the Science and Art marks into percentages.
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Power plus 1 What fraction of this diagram is light green?



2 Calculate the answer for each of these. 2 1 1 a ( --- )2 b ( --- )3 c ( --- )2 5 3 2 4 --9



f



g



25 -----49



h



81-------100



2 d ( --- )2 3



3 e ( --- )3 4



9----16



27 j 3 -----64



i



3 An iceberg has only 2--- of it visible above the water. If the section above the water is 5 30 m high, ﬁnd: a the total height of the iceberg b the height of the section below the water. 4 Todd has 3--- of a packet of biscuits. He eats half of them and has six biscuits left. 4 How many were in the packet originally? 5 Write a question for each operation (+, −, ×, and ÷) that gives the answer: a 5---



b 2 2---



8



3



6 Give three fractions between: a 1--- and 3--3



b 1--- and 1---



4



2



3



7 Rukaya sold all of her eggs. She ﬁrst sold half her eggs plus half an egg to her neighbour, without having to break an egg. Then she sold half her remaining eggs plus half an egg to her uncle, again without breaking an egg. Finally she sold half her remaining eggs plus half an egg to her friend, without breaking an egg. How many eggs did Rukaya begin with? 8 Find answers for these questions using the correct order of operations. a 5 + 5--- × 3 2--8



d



7 --8



+5×



3



3 --4



b 4 1--- − (2 1--- − 2--- ) e



3 7 4 --8



−



6 1 (1 --2



3



+



2 3--- ) 4



c 5--- × ( 2--- + 2 × 2--- ) 6



f



(1 1--5



5



+



1 1--- ) 4



5



÷ (1 3--- + 3--- ) 4
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Chapter 10 review Worksheet 10-14



Language of maths denominator highest common factor numerator proper fraction reduce



Fractions crossword



equivalent fraction improper fraction order quantity simplify



fraction lowest common multiple per cent (%) quarter simpliﬁed fraction



half mixed numeral percentage reciprocal vinculum



1 Why do you think a ‘mixed numeral’ has that name? 2 What type of fraction has its numerator smaller than its denominator? 3 What is the bottom part of a fraction called? 4 What does ‘simplifying’ or ‘reducing’ a fraction mean? 5 Look up the words ‘reciprocal’ and ‘reciprocate’ in the dictionary. How does what you ﬁnd relate to the mathematical meaning of each word? 6 What does ‘equivalent’ mean? What other ‘equi-’ words have similar meanings?



Topic overview • • • •



What have you learnt about fractions? Is there anything you did not understand? Ask a friend or your teacher for help. Where are fractions used? Give at least three examples. Copy this summary into your workbook and complete it. Have your overview checked by your teacher to make sure nothing is missing or is incorrect. Percentages



Equivalent fractions



Percentage of a quantity



FRACT IONS



• Addition • Subtraction



Multiplication



and



PERCENTAGES



• Proper • Improper • Mixed numerals



Division



Ordering fractions
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Chapter revision



Topic test 10



1 Write these mixed numerals as improper fractions. a e



1 3--4 4 5 ----10



b f



1 4--9 5 3 --8



c g



Exercise 10-01



2 1--4 3 7 --5



d



3 1--7



h 10 2--7



2 Write these improper fractions as mixed numerals. a e



7 --4 45 -----8



b f



12 -----11 26 -----3



c g



Exercise 10-01



23 -----7 36 -----24



d h



3 In a small music shop, these types of CDs were in stock: male vocal 63 specials jazz 28 female vocal classical 56 country rock groups 82 a How many CDs were in stock? b What fraction was vocal (male or female)? c What fraction was specials?



36 -----5 121 --------12 Exercise 10-01



17 37 17



------ of the stock? d What type of CDs made up 14 75



e What type of CDs made up more than 1--- of the stock? 5



4 Find the highest common factor of each pair. a 14 and 10 b 25 and 20



Exercise 10-02



c 16 and 48



5 Find the lowest common multiple of each pair. a 8 and 3 b 4 and 6



Exercise 10-02



c 20 and 15



6 Copy and complete these pairs of equivalent fractions. -----b 3--- = 12



a 1--- = --?d



3 5----12



6



=



15 -----?



e



4 1 --2



=



Exercise 10-03



? c 4--- = -----



? ? -----50



f



5 3----20



20



? = -------100



7 Reduce each of these fractions to simplest form,



Exercise 10-04



-----a 25



-----b 30



-----c 15



20 -----15



24 -----48



-----f 24



d



20



40



30



e



42



8 The netball team scored 26 goals. Jessica scored 8 goals. What fraction of her team’s score did Jessica make?



Exercise 10-04



9 Order these sets of numbers, from smallest to largest.



Exercise 10-05



3- 2 7a 4--- , ----, --- , -----



7- 11 b 1--- , 1--- , ----, ------



c



d 3,



5



10 1 1 --- , 7--- , 4 8



5 7 --- , 4



10 3 --8



2



3 2 1--- , 4



12 5 --- , 8



12 8 8- 3 --- , ----, --5 12 5
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Exercise 10-06



10 Find answers for each of the following. a 3--- + 1--d g



4 2 --5 1 --2



+ −



4 3 -----10 3 --8



b 1--- + 4--- + 5---



c 8 − 4---



+



2 1--4 5 -----10



e h



6 1 --2 3 --4



−



7



6



6 1 --3



f 1 --5



i



+ 3 1--5



+



1 --3



Exercise 10-06



11 In the cross-country relay, the ﬁrst person runs 3 km, the next runs 4 km and the last runner runs 2 km. What fraction of the event does the middle person run?



Exercise 10-09



12 Find the answer to each of the following. 3 1 2 --2



d 3+ Exercise 10-07



Exercise 10-08



c 3 2--- − 2 5---



b 2 5--- + 1 1---



a 10 − 1---



2



6



−



1 1--5



e 6−



4 2--3



f



3 5 2 --6



+



6 1 4 --2



− 3 2--3



13 The recipe for a fruit punch is 2 litres of ginger ale, litres of orange juice, 2 3--- litres 4 of lemonade and 1--- of a litre of raspberry juice. How many litres of punch does this 3 recipe make? 1 1--2



14 a Find the answer to each of the questions. (The letters are not in order.) A 3--- of 21



B 2--- of 20



R 4--- of 27



O



T



H



7 1 --4



of 28



5 2 --3



of 30



9 1----10



of 35



b Order the six answers, beginning with the smallest. Replace each answer by its letter. What word do you spell? Exercise 10-08



15 Find the value of: a 2--- of 45



b 2--- of 14



c 1--- of 15



d



e



of 15



f



of 2 km (in metres)



i



of 5 minutes



l



g j



5 3 --- of 32 8 2 --- of 1 day 3 7 ------ of 15 cm 10



h (in mm)



k



7 2 --5 4 --5 1 --6



3 4 --9 3 --4 5 --8



of 18 of 3 hours of 2 m (in cm)



Exercise 10-08



16 A farmer owns 24 goats. One-quarter of the goats are black, two-thirds are white, and the rest are divided equally between brown and spotted. How many of the goats are spotted?



Exercise 10-09



17 A bottle is two-thirds full. One quarter of the liquid is then poured out. What fraction remains in the bottle?



Exercise 10-09



18 Find answers to the following. a 2--- × 1--d g j



376



3 1 --3



×



1 1--2 1 4 --2



5 1 --7



× ×



1 1--2 3 --4



NEW CENTURY MATHS 7



b 3--- × 10 5



e h k



1 1--2 2 2 --7 2 1 --3



×



1 --2



×



3 1--2 1 2 --4



×



c 4--- × 5--f i l



7 1 --5



8



× 2 1---



3 1--5 1 1 --3



×



2 3 --8



×



1 1--5



× 1 2--×



3 1 --2
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19 Find answers to the following. a 10 ÷ 1--d g



Exercise 10-10



b 1--- ÷ 3



5 3 ÷ --8 1 1 --- ÷ 1--2 2 3 --4



e



2 3 --5



÷



c 1--- ÷ 1---



1 -----10



f



h 2 1--- ÷ 1 1--4



2 4 --7



÷



3 5 --8



i 1 7--- ÷ 1 1---



8



8



4



20 How many ﬁfths are in 3?



Exercise 10-10



21 Write the following as percentages. a



3 --------100



b



Exercise 10-11



23 --------100



c



22 Write these decimals as percentages. a 0.4 b 0.36



4 -----50



d



2 1--5 Exercise 10-12



c 1.04



23 Convert these percentages to decimals. a 13% b 8%



d 4.3 Exercise 10-12



c 6.8%



d



7 1--- % 2



24 Copy and complete the following table. Fraction (simplest form)



Decimal



Exercise 10-13



Percentage



3 --5



0.8 82%



25 Find the value of: a 10% of 90 d 11% of $210



Exercise 10-14



b 12% of 600 e 14% of 150 kg



c 5% of 120 f 25% of 3 m



26 a During 30 minutes of television viewing, 22% of the time was devoted to commercials. How many minutes were devoted to commercials? b At a sale, Kishore saved 25% on the price of a toy car. If the price of the car was $46, how much did Kishore save?
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