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How) does it work? Percentage Calculations J

Fractions and percentages

Percent (%) = for every (per) 100 (cent)

.. 50% means 50 for every 100, which as a fraction = S0 _ 1 Always write in simplest form

100 2
To change fractions to a percentage, write as an equivalent fraction with a denominator of 100.

e Proper fractions (for amounts smaller than the whole and percentages < 100%)

x25
x25
1 f\\\ 25
n & |Initial fraction Equivalent fraction =——=p 100 = 25%
M (100 in denominator)
+25
+25

e Mixed numbers and improper fractions (for amounts larger than the whole and percentages > 100%)

x50
x50
1 3 ﬁ 150
1~ = = &= |nitial fraction Equivalent fraction =—=p - — ][50%

2 2

Mixed  Improper M (100 in denominator)

number fractions =50

=50

100

Another simple way to change fractions to a percentage is by multiplying the fraction by 100.

1 _(1 9% — 2509 3_/(3 o — 9
4—(4><100>/0—25/0 2_(2x100)@_150@
e ™

Convert these fractions and percentages using the method given

(i) 75% (Equivalent fraction method) 75% = % Percent signs means 'over 100"
= i Simplify fracti
= 4 plity fraction

oy 8 ; . 8 _ 8=2 o .

(ii) 200 (Equivalent fraction method) 200 =~ 200-2 Divide numerator and denominator by 2
4 , o .
=100 Equivalent fraction with 100 as denominator
= 4%

(iii) % (Multiplication method) % = <%>< 100)% Multiply fraction by 100
= 120%

\ Y,
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How does it work? Your Turn J Percentage Calculations J

L 4
f@ Fractions and percentages

© Write these fractions as a percentage.

0 .= % @ AL = %

O 7%=z Q) 89% =it @ [17% = @) 3369 =

© Write these percentages as a fraction with 100 in the denominator and then simplify.

© 200 = 2t - e @) |50, = S e (@) 8()g) = S
L 100 G L 100§ P00 |G :

Simplified Simplified

o 249 = _ o 420 = _ o 96% = _

Simplified Simplified Simplified

O 125% = et = e @) [8()¢) = Szt Lt @) 35()¢, — e

Simplified Simplified Simplified
improper improper improper

O Write these as equivalent fractions with a denominator of 100 and then as a percentage.

24+ 48 + | 175+
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How does it work? Your Turn J Percentage Calculations J

L 4
}-@ Fractions and percentages

© Write these as equivalent fractions with a denominator of 100 and then as a percentage.

. ¥ Lo 12x . 6%
OW:— ................. Qf_— ogz """"""""""
10 x 25 x 5 %

: 7T ix 50 | X 5 X
0 3] sl e @ 2] Slemed O 12 =l
2 X 50 ¢ 4 x 5 x
350
R— 100 100 100
‘)'_7 .....................................................................
ﬂ ....................... e S
= 350 % = % = %

1 _t ‘g 1 _: ‘g 8 _ ‘g
o 2 i.' '5/0 Q 5 i.' '.:/O o 25 E ooooooooooooooooooooooooo :/0

0 22 =z 1% R "
O 15 == % 0 42— .
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How does it work? Your Turn J Percentage Calculations J

L 4
f@ Fractions and percentages

e 2
Sometimes the equivalent fraction with a denominator of 100 has a decimal numerator.

=2
=2
7 nitial .f\ valent fracti 3.5
300 & I|nitia ractlon\ Equivalent fraction =——=p 100
V (100 in denominator)
x2
x2
So the equivalent percentages in all forms (decimal, mixed number and improper fraction) are:
LT - 9 - 1y - Tq
300 3.5% 32 % 3 %0
Decimal Mixed number Improper fraction
\ Y,

© Write these as a percentage in decimal and mixed number form.

13 - = IV — _ o —
9 300 0 5, == %
. . 100 T— . |
Decimal Mixed ;'.\'L'J"r'l'w.ber ........... Decimal Mixed ’r.l'Jr";wber

© 400 kL g S © 000 7 E &
............... Decimal Mixed%ﬁ%ht.)er Decimal l\/lixed.;’.\'arglloer

47 42
© S0 =7 @ G007

Decimal Mixed number Decimal Mixed number

@ Write these as a percentage in decimal and improper fraction form.

3 = """"""""""" = .............. ‘7 — .............. 0/ 7 — .................. — ................ ‘7 — .............. 0/
e 200 : ................. : , : (4 ; .............. : (4 o 500 : ................. : , : (4 ; ............ : (Y
100§ e : ................
""""""""""" Decimal Imprc;p.)g;ﬁaction Decimal Impro.ﬁ;g;.fwr.action
Q9 i gp = -50/ 9 i gp — o
e 800 Uy i 0= Fr— 0 G 750 T 0 = o
............ Decimal Imprc;p.).;r?raction Decimal Impro.f;g;.fwr.action
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How does it work? Percentage Calculations J

Decimals and percentages

Changing between decimals and percentages is all about multiplying and dividing by 100.

Move decimal point 2 spaces right
0.32.
x10

'

0.32 ¥ Decimal Percentage =——=p 329

132.0
Move decimal point 2 spaces left

Let's look at two more examples moving in opposite directions.

4 )
Write these as their equivalent percentage or decimal
(i) 1% 1% = 1+100 Divide by 100 to get equivalent decimal
= .'0'1 Move decimal point 2 spaces left
= 0.01 Equivalent decimal
(ii) 0.7 0.7 = (0.7x100)% Multiply by 100 to get equivalent percentage
=0. 7\0'.% Move decimal point 2 spaces right
= T70% Equivalent percentage
(iii) 0.025 0.025 = (0.025x100)% Multiply by 100 to get equivalent percentage
=0 .;O‘(Z'.S% Move decimal point 2 spaces right
=2.5% or 2%% or %% Equivalent percentage in all forms
(iv) 101.5% 101.5% = 101.5+100 Divide by 100 to get equivalent decimal
= 1:0‘1 5% Move decimal point 2 spaces left
= 1.015 Equivalent decimal
15 3 . _
=1——~ =1—=- Equivalent mixed number
000 (= 1200) q
. J
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How does it work? Your Turn J Percentage Calculations J

L 4
j@ Decimals and percentages

© Write these percentages as a decimal.

015%:§ 020%=§ 04%=§ 09%=§

© 0.03=, % ©016= % © lL12= % © 245= %
O 0.125= % @ 0253= % @ 0.018= % @ 0.2225= %

DeC|maI DeC|maI DeC|maI Deamal

Improper fract'lon Mixed number Improper frachon Mixed number

O Write these percentages as decimals, mixed numbers and improper fractions.

O 155% =

Decimal Mixed number Improper Decimal Mixed number Improper
fraction fraction

0 1005%= =

Decimal Mixed number Improper Decimal Mixed number Improper
fraction fraction

Decimal Mixed number Improper Decimal Mixed number Improper
fraction fraction
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How does it work? Your Turn J Percentage Calculations J

L4
/Y@ Decimals and percentages

© Write each of these percentages in all their equivalent forms:

O 25%

0 439%

0O 112.5%

O 17.25%

O 2375%
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0O 55%

(d) 2%%

O 2372%

3.9
O 776%

0 100%%




How does it work? Percentage Calculations J

Repeating decimals and percentages

Repeating decimals are treated just like terminating decimals when changing to percentages.

Move decimal point 2 spaces right
0.66.666...

0.6 = 0.666... &= Decimal 100 Percentage =———=p 66.666...% = 66.6%
S
0166.666...
Move decimal point 2 spaces left

It is usually nicer to write repeating decimals as a mixed number percentage where possible.

. 66.6% = 66%% = 66%% Always simplify
These tables show that there are patterns for writing simple repeating decimals as fractions:
0.1—9 0.2—9 0.3 3 0.4 9 0.5 5 0.6 3 0.7 5 0.8 9 0.9 9 1
i1 lgope2 _ L i~ 2,1 _1905035- 3 . 5 _ 8
0.01= 90 0.02= 50 = 45 and so on... 0.21 6% 90= 90 0.035 100 T 900 = 225 and so on...
e ™
Here are some more examples with slight differences involving repeating decimals
(i) Convert 0.004 to its equivalent percentage value.
0.004 = 0.00444...
" = (0.00444... x100)% Multiply the decimal by 100
Remember:
Change so the = 0.444...%
repeating pattern = 0.4% Repeating decimal percentage
starts from the
decimal point. = %% Percentage form from the table
(ii) Convert 2%% to its equivalent decimal and fraction values.
2%% = 2.6%
= 2.6}_7_>+“_>_100 Divide by 100
=0J02.666... Decimal point moves two spaces to the left
= 0.026 Equivalent repeating decimal
; 2 6
0026 ==+ ——
100 © 900
-2 . .
= 75 Equivalent fraction
\ Y,
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How does it work? Your Turn J Percentage Calculations J

L4
f@ Repeating decimals and percentages

0.1 = 0.2 = 0.3 = 09 =

o

1— 4 5_ 3 5= 2 71 3 —
04 = 9 0.5= 5 0.6 = 3 0.7 = 9 0.8 =

o\
I
—_

1 1 8
9 3 9

i 1looz=2 1 2,1 _19|0035-.3 . 5 _ 8
O.Ol_90 0.02_90 45 and so on... 0.21 10+9O 90 0.035 100+900 95 and so on...

© Use the tables above to help write these percentages as fractions.

O 0.i% =20 @ 05% =220 @ 0.07% =220 @ 0.06% = =g

© 0130 = st 4 gy _ g, @) (0380 = i 4 g, = iy

Fraction Fraction
O5lay-= % = 0929 = % =
9 R T T LT TP . R L LT TP PP . 3 N et N et
Decimal form Equivalent decimal Decimal form Equivalent decimal
Fraction Fraction
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How does it work?

/I@ Repeating decimals and percentages

symmetrical triangle art.

Your Turn J Percentage Calculations J

® 0.021
1,
®2- %
9 ® .
900
® 0.207
° 20%%
® 7.6%
49
® 500
° 3%%
23
® 300
® 0.076
® 5%%
® 0.303
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® 0.209

® 300

@ 0.054

ol

® 20’ %

&

<@ DECTMAL
%)

S Y
g .-
R R Lg%

© Join each equivalent percentage, decimal and fraction with straight lines to create

° 30%%

® 0.001

® 5.5%

® 500

® 0.05

®s549

® 0.036

0.053 @

10



How does it work? Your Turn J Percentage Calculations J

}-@ Repeating decimals and percentages

Here are some examples of the many other repeating decimals along with their equivalent fractions.

B
0.09=10.0909...= L | 0.045=0.04545...= 1 |0.030=0.03030...= L Remember:
11 22 33 B Adotis placed
c above the first
] 1 . 1 . 1 2 and last digit of
0.16=0.1666...= = | 0.083=0.08383...=-——=1] 0.05=0.0555...= —~— rt the repeating
6 12 18 pattern.

To change the fraction into the repeating decimal, just divide the
‘ \ @y Numerator (top) by the denominator (bottom) on your calculator.

© Write these fractions as repeatmg decimals and then as equivalent percentages rounded to 1 d.p.

83 _ - 19 _ -
e 11 0 12 ...................................................
=i Repeating decimal =i Repeating decimal
= % =} Z
- % = %
Equwalent percentage to 1 d.p. Equlvalent percentage to 1 d.p.
g g— j  p— g pr——
o 6 ...................................... o 15 ...................................... o 18 ......................................
Repeatmg decimal Repeating decimal Repeating declmal
Percentage to 1 d.p Percentage to 1 d.p Percentage to 1 d.p
g gTm—— g g— g3 —
o 22 ...................................... 9 12 ....................................... o 33 ......................................
Repeatlng deC|maI Repeatlng decimal Repeatlng deumal
= % = % = %
Percentage to 1 d.p. Percentage told.p Percentage to1d.p.
1 {T— g {T— 1 LT
o 11 ...................................... o 15 ....................................... 0 12 ......................................
Repeating deC|maI Repeatlng decimal Repeatlng deumal
Percentage to 1 d.p. Percentage to 1d.p. Percentage to1d.p.
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