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MATHEMATICS

N.S.Yr.6 P.23

Use fraction notation and recognise equivalent
fractions. Order familiar fractions.

Equipment

Paper, pencil, ruler

MathSphere

© MathSphere P.O.Box 1234 Worthing BN13 2UJ www.mathsphere.co.uk
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Concepts

Children should understand the meaning of and be able to spell and read these
words:

Fraction, proper/improper fraction, mixed number, numerator,
denominator, half, quarter, eighth, third, sixth, fifth, ninth,
twelfth, tenth, twentieth, hundredth, thousandth, equivalent,
reduced to, cancel, lecnac.

The reading of fractionsisimportant and /1, for instance should be read as
's49ven tenths. Other simple fractions should be recognised, such as */, and
2s,

Equivalent fractions.

The key to understanding fractionsis equivalent fractions. With agood
understanding of the idea of equivaence and one or two further ideas, most
problems in fractions may be solved easily and quickly. Thisideais developed
further in this module.

Equivalent fractions are fractions that ook different, but have the same value,
e.g. s and/,. Children should be able to establish equivalence by sorting a
number of itemsinto different groups and should know some simple
equivalencies such as /s equals /5.

Cancdling isthe process of dividing both the numerator and denominator by
the same number in order to simplify the fraction.

Eg 12 (+6) _2
18 (+6) 3

L ecnacing is the process of multiplying both the numerator and denominator
by the same number in order to increase either of them. Thisis normally done,
for example, when adding two fractions. L ecnac is the word cancel written
backwards to represent the idea of areverse function.

Eg 3 (x7) _21
4 (x7) 28

Another very important ideaisthat afraction isreally adivision sumin
disguise. For example, %/, means'3 divided by 4'.
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1. Change to improper fractions.

1_13
E.g. 3Z =7
2 9 3 2 1
a) 47 b) 3E C) 4Z d) 57 €) 8Z
3 8 3
f) 2§ 0) 8E h) 77

2. Change to mixed numbers.

9_ 4L
E.g. E—42
17 18 15 84 19
a)E b)1—3 c)E d)Z e)E
25 43 14
f) - 9) 5 h) 5

3. Remembering that afraction isadivision sumin disguise, give answersto
these sums (cancel where your can).

E.g. Whatis 4 = 162 Answer = = = 1
16 4

: ) 7 _ .1

E.g. Whatis 7 + 6?7 Answer = 5 - 1E

Q) 4+12 b)8+3 15+7 d)16+5 € 22+4
)46 +11 @ 28+6 h) 13+ 15 i) 14+21 ) 8+ 24

4. What division sums could these fractions represent?

E.g.% couldbe 2+30r 4 + 6 or 10 + 15 andsoon.

3 7 2 1 2 18 4
a)g b)g c)1§ d) 52 3)45 f)Z g)5
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1. Change to improper fractions.

1_13
E.g. 3Z =7
3 2 1 3 8
a) 3Z b) 5E C) 7g d) 9g €) 4E
5 1 3
f) 67 0) 55 h) 3§

2. Change to mixed numbers.

9 1
Eg —=4=
g 2 2

22 7 16 29 8
a)l—5 b)E C)Z d)ﬂ e)g

15 22 52
f) 3 0) El h) 0

3. Remembering that afraction isadivision sumin disguise, give answersto
these sums (cancel where your can).

E.g. Whatis 4 = 162 Answer = = = 1
16 4

: ) 7 _ .1

E.g. Whatis 7 + 6?7 Answer = 5 - 1E

a 7+ 3 b)6+9 ¢ 5+8 d)12+5 e 14+4
ff6+11 g 5+3 h) 9+16 i) 6+8 j) 18+11

4. What division sums could these fractions represent?

E.g.% couldbe 2+30r 4 + 6 or 10 + 15 andsoon.

2 4 3 2 12 4 7
a) - b) 1g C) 16Z d) 1SE e) IE) f) I 0) I
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Equivalent fractions
again, folks! In these shapes the same
amount has been shaded.

In this shape 8 rectangles out In this shape 2 rectangles out
of 12 have been shaded. of 3 have been shaded.

8 . 2.

— isshaded. ~ isshaded.

12 3

We can change 1—82 into % by dividing the numer ator and denominator
by 4

&(f4) ] % Thisiscalled CANCELLING

Here is another example of cancelling:

10 (+5) _ 2
15 (=5 - 3

1. Can you cancel these fractions?

14 12 6 9 10 8 12
a)z b)1_8 C)l_O d)E 9)1—5 f)l_O 9)1—6
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Sometimes we want to make the numer ator and the denominator larger.

To do thiswe multiply the numerator and the denominator by the same
number.

Let's multiply the numerator
and denominator by 5.

i‘?
S5 (x5 . 25 S

6 (x5 30

Thisiscaled LECNACING

We can lecnac by any number we want, like this:

2 (x5 . 10
5 (x5 25

What number did we lecnac by here?

1. Try lecnacing these fractions.

a) Lecnac% by 6 b) Lecnacg by 3 C) Lecnacg by 2

d) Lecnac 4 by 5 e) Lecnac ! by 10 f) Lecnac 3 by 8
5 10 11
2. See what happens when you lecnac these fractions.

a) Lecnac % by 1 b) Lecnac % by 2 C) Lecnac % by 3

d) Lecnac% by 4 €) Lecnac% by 5 f) Lecnac% by 6
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If we begin with afraction, we can lecnac or cancd it by any number we
want.

This givesus afamily of equivalent fractions - awhole group of fractions
that look different, but are really the same.

Can you cancel all these fractions until they will not cancel any more?

2 3 4 5 6 7 8 9 10

6 9 12 15 18 21 24 27 30
What arethey all equivalent to?

We can do the same with lecnacing.

Takethefraction 2 and lecnacit first by 2, then by 3, then by 4.

)
Keep going until you have awhole family of equivalent fractions, all
2
equal to =
)

If a fraction will not cancel any more, we say itisinitslowest terms.

25 3 2 1 1

Thesefractionsarein ther lowestterms;, = = = = =
37 5 7 9 2

1. Cancd thesefractionsto their lowest terms.

6 8 12 9 20 15 100
a) 9 b) 0 C) 1 d) 2 e)% f)E g)%

2. Cancel these fractionsto their lowest terms and then lecnac by 5.

8 6 9 15 5 8 14
a) 0 b) i) C) >7 d) 2 e)% f)E 9)£

3. Cancedl these fractions by 3 and then lecnac by 4.

3 21 33 120
a) 15 b) 7n C) 15 d) I e)a f)g g)ﬁ
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1. Cancd these fractions down to their [owest terms.

70 45 25 64 9 120

Rt i st i ol fy 2 <Y
3 84 b) 54 ) 75 9 80 © 34 ) 27 9 135
2. Lecnac these fractions so that they all have a denominator of 24.

L7 3 5 2 3 5
2 8 4 12 3 8 6

Now you should be able to see which fraction is the largest.

3. Lecnac or cancel these fractions so that they all have a denominator of 15.

3 2 122 2 4 % %
5 30 45 3 45 60 150

Now you should be able to see which of these fractionsis the smallest.

4. Fill in the missing numbers to continue the pattern of equivalent fractions.

N |-

Describe the pattern of numbersin the numerator s and in the denominators.

5. Fill in the missing numbers to continue the pattern of equivalent
fractions

18
27

Describe the pattern of numbersin the numerators and in the denominators.
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1. Cancd these fractions down to their [owest terms.

64 15 9 55 24 34 72
o4 bl Eal 22 4 f) > 1
3 72 b) 80 ©) 120 d 77 © 28 ) 51 9 84

2. Lecnac these fractions so that they all have a denominator of 36.

olw
|
|
|

3 1 2
4 2 3
Which fraction is the largest?

3. Lecnac or cancel these fractions so that they all have a denominator of 20.

5 9 15
10 60 100

27

3 27
5 60

t 1
4 2

Which of these fractionsis the smallest.

4. Fill in the missing numbers to continue the pattern of equivalent fractions.

- o . 2z
10 15 45

Describe the pattern of numbersin the numerator s and in the denominators.

5. Fill in the missing numbers to continue the pattern of equivalent fractions

2

>

- 10
" 14

- 15
T 21

45
63

Describe the pattern of numbersin the numerators and in the denominators.
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1. Cancdl thesefractionsto their lowest terms and then lecnac by 3.

8 30 16 9 27 0 85
a) 2 b) 0 C) 24 d) 2 e)£ f)g Q)E

2. Cancel these fractionsto their lowest terms and then lecnac by 10.

8 27 15 80 12 4
O R 2 pk 4
12 20 ) 81 ) 25 ) 90 ) 36 g) 120

3. Cancdl these fractions by 5 and then lecnac by 7.

10 25 85 10 30 75 10
a) — b) 20 C) 135 d) 120 e)% f) — 9 —

15 145 150

4.

a) How many times bigger isonethird than one sixth?

b) How many times bigger is onefifth than onetenth?

c) How many times bigger is one tenth than one hundredth?
d) How many times bigger is one half than one quarter?

€) How many times bigger is one quarter than one sixteenth?
f) How many times smaller is one twentieth than one tenth?
g) How many times smaller is one hundredth than one fifth?

h) How many times smaller is one thousandth than one hundredth?
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1. Cancdl thesefractionsto their lowest terms and then lecnac by 12.

a2 p L 2=

12 64 50 36
d 2 2 pn2 s
15 42 35 ) 15 ) 80 ) g) 60

100

2. Cancel these fractions to their lowest terms and then lecnac by 15.

13 15 20 28 100 40 3
a — b)) — o = d = e — f) — —
) 26 ) 20 ) 80 ) 35 ) 250 ) 85 9 120

3. Cancel these fractions by 7 and then lecnac by 9.

70 21 14 63
a) n b) 29 C) % d) 140 e)% f)m g)%

| love equivalent fractions. |
could think about them all day.

a) How many times bigger is one half than one eighth?

b) How many times bigger is one quarter than one twelfth?
c) How many times bigger is onefifth than one fifteenth?

d) How many times bigger is one ninth than one eighteenth?
e) How many times smaller isone fifth than one whole one?
f) How many times smaller isonetenth than one whole one?
g) How many times smaller is one hundredth than one tenth?

g) How many times smaller is one thousandth than one whole one?
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How do you find afraction between two other
fractions? For example, can you give me afraction
between asixth and athird?

L~
& /Easy Divvy. Try changing them both
f to twelfths. A sixth istwo twelfths and
athird isfour twelfths. A fraction
! ' between might be three twelfths,
which is a quarter, of course.
q -

1_2

3
613 13 } 12 is between these.
3 12

1. Try thisideato find afraction between these pairs.

a)landl b)land1 c)iand§
3 5 4 2 2 4
d)landﬂ e)landg f)gandZ
2 5 4 3 4 8

Try putting each pair of fractions on a number lineto see if you are correct,
likethis:

From this you can easily see that 1_32 IS between % and %

Continued on page 13
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Continued from page 12

Sometimes this does not give an easy answer. If wetry thisfor onethird
and one quarter we seethat:

1 and l arethe same as i and i. There are no whole numbers

3 4 12 12

between 4 and 3, so we have a problem. The answer isto lecnac by 2. This
means making equivalent fractions by multiplying the numerator and the
denominator by 2.

4 8
— becomes —
1 4
and i becomes E
12 24
Now we can choose a number between 6 and 8. Not too difficult!

So the fraction we need is % .

1. Now try these:

a)gand1 b)§and1 c)gandE
3 2 5 2 5
d)§andil e)zandﬂ f)gand§
6 5 9 5 5 8

Try putting each pair of fractions on a number lineto seeif you are correct,
like this:

4
From this you can easily see that % is between % and %
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Sometimes we need to find a fraction that is half way between two other
fractions. We can use a similar method.

E.g. Find the number which is halfway between 3% and 3%.

Change the quarter and the half to eighths:

1 2

32 7 3§ \
The number between is 3§
3= = 3=
2 8

How did you know what number to use for the denominator?

P

(>
g

Easy Divvy. Find the lowest common
multiple of the two denominators and
doubleit!

1. Usethis method to find the numbers that are half way between each pair
of fractions.

a) e% and 6% (Changeto sixths)  b) 9% and 92 (Change to eighths)

c) 4% and 42 (Changetotenths)  d) 5% and 5% (Change to twelfths)

& 72 and 71 f) 22 and 22
9 6 5 7
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1.

Hereisanumber line starting at 8. Can you put these fractionsin the
boxes in the correct order?

91 8il 8g 81 9 8— 9—
5 5 5 5 5

2. Say which of these are true and which are false:

a) gismorethang.
3 6

b) §ismorethan i.
5 10

C) 1—% iIsmor e than awhole one.

3. Think about the number line when you answer these questions.

a) What are the two closest whole numbers to 4; ?
b) What are the two closest whole numbersto 1% ?

¢) What are the two closest whole numbersto 102 ?

d) Which is bigger, 5% or 58 ?

. 1 6
e) Whichisbigger, 2— or 2— ?
) g9 > 10
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1.

Count backwar ds from 20 in ninths and write the numbers in the boxes.

| L
24

Count backwards from 24 in tenths and write the numbers in the boxes.

3. Hereisanumber linefromOto 1. Itisdivided into 20 equal parts.

0 1

Copy the line and put these fractions on the line in the correct places.
104 11 119 132
2 5 4 10 20 20 20 5

Which isthe smallest of these fractions? Which isthe largest?

4. Draw your own number line from 0 to 5 and put in al the whole
numbers, al the thirds, al the sixths and al the twelfths.

You will find it easier if you put the whole
numbersin first, then the thirds, then the

He's clever, but not as
good looking as me!
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1. Draw anumber line from O to 1 divided into 30 parts. You might liketo
make alarge one on awall.
Now put these fractions on it in the correct places. If you cannot see
where they go immediately, change them to equivalent fractions with a
denominator of 30.

3

10

i1 4 2 2
2’ 3 5 3 5§’

2. Look at these fractions and decide how many parts you would need to
divide anumber line into to put them on. When you have decided, try it

with alarge number line from O to 1.

2 7
5 10

118 3
8" 20" 4’
3. Using equivalent fractionsif you like, put these fractions in order of size
with the smallest first.
2 6 3 9

3—, 2—, 31, 23, 2§, SE, 3—, 2—
2 5 8 4 8 10

10 10
4. Using equivalent fractions if you like, put these fractionsin order of size
with the smallest first.

72, 72, 71, 7%, (—, 1=, 1=, 11—

3 12 12

5. Look at thesenumbers: 3, 4, 5, 9

a) Using just two of these numbers, what is the smallest fraction you can
make?

b) Using just two of these numbers, what is the largest fraction you can
make?

¢) How many different fractions can you make with these numbers,
using just two of them for each fraction.

d) Write your answersto c) in order, smallest first.

e) If you can use any combination of the numbers, what is the smallest

fraction you can make?

‘ Big challengequ&etior%c_:%_ Fx%:-.
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1. Draw anumber line from O to 1 divided into 24 parts. You might liketo
make alarge one on awall.

Now put these fractions on it in the correct places. If you cannot see
where they go immediately, change them to equivalent fractions with a
denominator of 24.

L5
3' 8

1
4

2. Look at these fractions and decide how many parts you would need to
divide anumber line into to put them on. When you have decided, try it
with alarge number line from O to 1.

15 1 5
11216119

i 2 4 7

3 3 9 9

3. Using equivalent fractionsif you like, put these fractions in order of size
with the smallest first.

92, 9—, 9§, 9—, 91, 91, 91, 9g
4 4 2 10 3 10

4. Using equivalent fractions if you like, put these fractionsin order of size
with the smallest first.

41, 41, 41, 4§, 4=, 43

7 2 8 7 8

5. Look at thesenumbers: 2, 5, 6, 7

a) Using just two of these numbers, what is the smallest fraction you can
make?

b) Using just two of these numbers, what is the largest fraction you can
make?

¢) How many different fractions can you make with these numbers,
using just two of them for each fraction.

d) Write your answersto c) in order, smallest first.

e) If you can use any combination of the numbers, what is the smallest
fraction you can make?
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ANnswers

Page 3
1Loa)®h b) P o &) T 9T )% 9 s h)¥h

2. a) 3 b)1°%h; )3 d) 2% e 3% ) 3% g 5 h) 2%

3. a ;/3 b) l22/3 24, d)3Y% e 5% f)4%n g) 445 h) B
)% ) Ys

4 a) 3+56+10ec b)7+8 14+16ec c)5+ 3, 10 + 6 etc
d 21 + 4,42 +8etc € 14+ 3, 28+ 6¢etc f) 18 + 21, 6 + 7 etc
g 4+9 8=+ 18 €lc.

Page 4
1. a % b))% o %k d)® o % )Y g % h)Fg

2. a)1hs b)3Y% ¢ 5% d)y2Yu. e 1% f)5 g 34 h) 5%y

3. a) 2% b))% o) % d) 2% e 3 f) % g) 1% h) Y
) o)) 1n

4. a) 2+7 4+ 1l4etc b) 9 +5 18+ 10 etc c¢) 67 + 4, 134 + 8 et
d) 152 + 10, 76 ~ 5 etc €) 12 + 17, 24 + 34 etc f) 4 + 11, 8 + 22 etc
g) 7+ 12, 14 + 24 efc.

Page 5
1.a)% by o d ¥ e )% q) L
Allow other equivalencies where appropriate.

Page 6
1 @) “hg b) ¥y 0 ®hs d) s € “ho ) Ve
2.8) % b))% % d) Phs € Bl f) ¥y

Page 7
All the example fractions are equivalent to /5,
’ls *ho °hs ®lo Tls etc

1. a% b% o% d3% o4 O3 9

2. a) P b) o © %hs  d) Plms € Uxn f) Vs @) Vs
3.8 Y b)Ps ) Y d) Y € Plp ) YL g) o
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Page 8

1.a)% b))% )Y d%% e Y q) %

2. 12/24 21/24 18/24 10/24 16/24 9/24 20/24 7/8 (21/24) islargest.

3. 9/15 1/15 4/;|_5 10/15 8/15 9/;|_5, 5/15 2/30 (1/15) is smallest.

1y, -2y 33 _ 4 _5 — 6 7 — 8 -9
4. /2 - /4 - /6 - /8 - /10 - /12 - /14 - /16 - /18
Numerators increase in ones, denominators in twos. Other patterns acceptable.

2 -4 _6;, _8 — 10 - 12 — 14 — 16 — 18
5. U3 ="l ="lg = "[1p = "lis = “lhg = Tl = Tl = "lxn
Numerators increase in twos, denominators in threes. Other patterns acceptable.

Page 9

La)% b))% % d% % )% g

2.8 P Tls Phag lzg Bl s loand ¥, (*'la) arelargest.
3. 10/20 3/20 3/20 l2/20 5/20 10/20 9/20 9/60 and 15/ 100 (3/20) are smallest.

4 3/ _ 6/ _ 9/ _ 12/ _ 15/ _ 18/ _ 21/ _ 24/ _ 27/
- Is = 110 — 115 — 20 — 25 - 30 — 3B - 40 — 45
Numerators increase in threes, denominatorsin fives. Other patterns acceptable.

5 _ 10 — 15 - 20 _ 25 — 30 — 35 — 40 _ 45
5. /7 - /14 - /21 - /28 - /35 - /42 - /49 - /56 - /63
Numerators increase in fives, denominators in sevens. Other patterns acceptable.

Page 10
1. a% b))% o % d) e & % )% 0 e

2. a) Y b) Psp 0 s d) 150 € P ) YU 9) Y200
3 @ "a b) Ph ¢ "hg d) e € ¥ f) e g) Yo

422 b)2 010 d2 &4 fH2 @20 h)10

Page 11
1. a) ®leo b) Pes ) Psr d) o &) Blee ) 9) FUeo

2. a) 15/30 b) 45/60 C) 15/60 d) 60/75 e) 30/75 f) 120/255 0 15/600
3. a) 18/27 b) 36/63 C) 117/126 d) 90/180 e) 27/36 f) 18/ 180 s)] 81/90

434 b)3 03 d2 €5 10 10 h)1000
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Page 12

1. a) 4/15 b) 3/8 C) 5/8 d) 6/10 or 7/;|_0 6) 4/12 or 5/12 or 6/12 or 7/12
f) 13/16 or 25/32 or 26/32 or 27/32

Page 13

1. a) o b) M ¢ Pl d) e e Yo ) g

Page 14

1. a) 6% = 6% b) 9% Q) &= 4Y, d) 571
e) 73 f) 2= 2YI5s

Page 15

1. 8, 8%, &, 85, 8%, 9, 9Ys, 95
2. a) true b) true c) fase
3. a4and5 b)yland2 ¢ 10and 11 d) 57 e 2%y

Page 16

1. 194, 19%,, 19%, 19%,, 19%, 197/, 19%, 20

2. 23, 23, 23%0, 23, 23%0, 23710, 23%10, 23%,, 24
3.

Position 2 5 8 10 11 13 16 19
Fraction | Yo | Yy | %5 | Yo | Poo | Pl | %Is | Pl

Smallestis ¥/10. Largestis ™.

4. Draw number linebeginning: 0, Y1, s, %1 s, i etc

Page 17

1 [Poston | 9 | 0] 12| 5] 20 | 21| 22 | =
Frection | 5o | Y3 | s | o | s | Tho | s | s

2. You will need 40 divisions on your number line.
Position 5 15 16 16 20 28 30 36
Fraction | Yg | “lg | "o | %5 | "o | Tho | Zha | Pl
These two are
equivaent
3. 2%, 2%s, 2%ho, 2%, 3o, 3Ya, 3Us, 3Y:
4. Teo, s T3 Tl T 7s Tl Tls

5.a8) %y b) %3(=3) ¢ 12

d) :/9. 449, 5/8’ 3/521 3/4,9 s, ) Iy (=911/4), I3 (= 1),
Is3(=173), “Is(=17s), “la(=274), “15(=3)

€) losa
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Page 18

1 Position 4 6 8 10 | 15 | 16 | 18 | 20

Fraction 1/6 l/4 l/3 >/ 12 5’/8 2/3 3/4 5'/6

2. Youwill need 18 divisions on your number line.

Position 3 6 8 9 10 12 14 15
Frection | Yo | s | Yl | o | "o | s | o | s

w

oY, 9Ys, 9s, Yo, 9s, 9, 9%l 9%10

s

A, 41, 41, 4y &, 4Y,
5.a) % b) lh(=3%) o 12

d) 72/7, 246, 2/g, 5/7’1 e, ) L s 7(: 11/6)1, s (= 1Ys),
/5 (=1/5), /2 (=2/2), /2 (: 3), /2 (:3/2)

e) ?l 765
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