
 Natural numbers: for counting 𝟎, 𝟏, 𝟐, 𝟑 …

 Integers: whole numbers … ,−𝟐,−𝟏, 𝟎, 𝟏, 𝟐 …

 Primes: two factors 𝟐 𝟐 × 𝟏 , 𝟑 𝟑 × 𝟏 , 𝒏(𝒏 × 𝟏)…

 Squares: 𝟏(𝟏 × 𝟏), 𝟒(𝟐 × 𝟐), 𝒏𝟐(𝒏 × 𝒏) …

 Cubes: 𝟏 𝟏 × 𝟏 × 𝟏 , 𝟖 𝟐 × 𝟐 × 𝟐 , 𝒏𝟑(𝒏 × 𝒏 × 𝒏) …

 Rational numbers: fractional 
𝟏

𝟐
,
𝟑

𝟑
, −

𝟓

𝟏
,
𝒏

𝒎
…

 Irrational numbers: not an exact fraction 𝝅, 𝟐,𝝋, 𝓮…

 Reciprocals: 
𝟐

𝟑
and 

𝟑

𝟐
, 𝟓𝟐 and 𝟓−𝟐, 

𝒏

𝒎
and 

𝒎

𝒏
…
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Factors: 𝟐 × 𝟑 𝟔 , 𝟑 × 𝟒 𝟏𝟐 ,𝒏 ×𝒎 𝒏𝒎 …

Multiples: 𝟔 𝟐 × 𝟑 , 𝟏𝟐 𝟑 × 𝟒 ,𝒏𝒎 𝒏 ×𝒎

Prime factors: 𝟐 × 𝟑 × 𝟓 𝟑𝟎 ,

𝟐 × 𝟐 × 𝟐 × 𝟑 × 𝟑 = 𝟐𝟑 × 𝟑𝟐 𝟕𝟐

HCF and LCM:

𝟑𝟎 = 𝟐 × 𝟑 × 𝟓

𝟕𝟐 = 𝟐 × 𝟐 × 𝟐 × 𝟑 × 𝟑

HCF = 𝟐 × 𝟑

LCM = 𝟐 × 𝟐 × 𝟐 × 𝟑 × 𝟑 × 𝟓

HCF = 𝟐 × 𝟑 = 𝟔 and LCM = 𝟐 × 𝟐 × 𝟐 × 𝟑 × 𝟑 × 𝟓 = 𝟑𝟔𝟎

𝟐 𝟑𝟎

𝟑 𝟏𝟓

𝟓 𝟓

𝟏

÷

𝟐

𝟑

𝒏

𝒎

𝟔 𝒏𝒎 𝒇𝒂𝒄𝒕𝒐𝒓

𝒇𝒂𝒄𝒕𝒐𝒓

𝒎𝒖𝒍𝒕𝒊𝒑𝒍𝒆

Number C1.1



Set: a pre-defined group of objects or numbers          

𝑨 = {𝒙: 𝒙 𝒊𝒔 𝒂𝒏 𝒊𝒏𝒕𝒆𝒈𝒆𝒓}

Elements: members of a set  𝑩 = {𝟏, 𝟑, 𝟓, 𝟕, … }

Universal set: contains all sets and elements  𝝃 𝒐𝒓 𝑼

Number of elements in a set: 𝐧(𝑨)

Union: elements that belong to either set  𝑨 ∪ 𝑩

Intersection: elements that belong to both sets  𝑨 ∩ 𝑩
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𝑨 = 𝒙: 𝒙 𝒊𝒔 𝒂𝒏 𝒐𝒅𝒅 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒏 𝒂 𝟔−𝒔𝒊𝒅𝒆𝒅 𝒅𝒊𝒆

𝑩 = 𝒙: 𝒙 𝒊𝒔 𝒂 𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒏 𝒂 𝟔−𝒔𝒊𝒅𝒆𝒅 𝒅𝒊𝒆

𝑨 ∪ 𝑩 = 𝟏, 𝟐, 𝟑, 𝟓 and 𝐧 𝑨 ∪ 𝑩 = 𝟒

𝑨 ∩ 𝑩 = 𝟑, 𝟓 and 𝐧 𝑨 ∩ 𝑩 = 𝟐

𝝃
𝑨 𝑩

𝟏
𝟑

𝟓
𝟐

𝟔𝟒
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𝒏 × 𝒏

= 𝒏𝟐
𝒏𝟐 = 𝒏

𝒏 × 𝒏 × 𝒏

= 𝒏𝟑
𝟑
𝒏𝟑 = 𝒏

Squares: 𝟏(𝟏 × 𝟏), 𝟒(𝟐 × 𝟐), 𝒏𝟐(𝒏 × 𝒏) …

Square roots: 𝟏 = 𝟏, 𝟒 = 𝟐, 𝒏𝟐 = 𝒏…

Cubes: 𝟏 𝟏 × 𝟏 × 𝟏 , 𝟖 𝟐 × 𝟐 × 𝟐 , 𝒏𝟑(𝒏 × 𝒏 × 𝒏) …

Cube roots:
𝟑
𝟏 = 𝟏,

𝟑
𝟖 = 𝟐,

𝟑
𝒏𝟑 = 𝒏…
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Number C1.4

= 𝟏 = −𝟏 = 𝟎

𝟑 + 𝟏 = 𝟒 𝟑 − (−𝟏) = 𝟒 −𝟑 + −𝟏 = −𝟒

𝟑 + −𝟏 = 𝟐 −𝟑 + 𝟏 = −𝟐 −𝟑 − −𝟏 = −𝟐

+ – + –

+ + + + + + + + – ––––

+ + + – ––– + –––

× +

++

+

–

–

––

× 𝟓 −𝟐

𝟑 𝟏𝟓 −𝟔

−𝟏 −𝟓 𝟐
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Improper fraction Mixed number

𝟐 × 𝟒

𝟒

𝟑

𝟒

𝟏𝟏

𝟒
𝟐
𝟑

𝟒

𝟖

𝟒
= 𝟐

𝟑

𝟒

𝒂
𝒃

𝒄

𝒂𝒄 + 𝒃

𝒄

Fraction

𝟑𝟓

𝟏𝟎𝟎
=

𝟕

𝟐𝟎

Percentage

𝟑𝟓%

Decimal

𝟎. 𝟑𝟓
× 𝟏𝟎𝟎%

𝟑𝟓 ÷ 𝟏𝟎𝟎

× 𝟏𝟎𝟎%

𝟑𝟓

𝟏𝟎𝟎
𝟑𝟓 ÷ 𝟏𝟎𝟎

𝒑𝒍𝒂𝒄𝒆

𝒗𝒂𝒍𝒖𝒆



 Equal to: 𝒙 = 𝟐 𝒐𝒏𝒍𝒚 𝟐 ,…

 Not equal to: 𝒙 ≠ 𝟐 𝟏, 𝟑… ,…

 Greater than: 𝒙 > 𝟐 𝟑, 𝟒,… ,…

 Greater than or equal to: 𝒙 ≥ 𝟐 𝟐, 𝟑, 𝟒, … ,…

 Less than: 𝒙 < 𝟐 𝟏, 𝟎,… ,…

 Less than or equal to: 𝒙 ≤ 𝟐 𝟐, 𝟏, 𝟎, … ,…

𝟐

Number C1.6

𝟐

𝟐

𝟐

𝟐

𝟐
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𝟏𝟎𝟑 𝟏𝟎𝟐 𝟏𝟎𝟏 𝟏𝟎𝟎 𝟏𝟎−𝟏 𝟏𝟎−𝟐 𝟏𝟎−𝟑

𝟏𝟎𝟎𝟎 𝟏𝟎𝟎 𝟏𝟎 𝟏
𝟏

𝟏𝟎

𝟏

𝟏𝟎𝟎

𝟏

𝟏𝟎𝟎𝟎

× 𝟏𝟎× 𝟏𝟎× 𝟏𝟎

+𝟏 +𝟏 +𝟏 −𝟏 −𝟏 −𝟏

÷ 𝟏𝟎÷ 𝟏𝟎 ÷ 𝟏𝟎

 Index laws: 𝟏𝟎𝟏 = 𝟏𝟎, 𝒙𝟏 = 𝒙

 𝟏𝟎𝟎 = 𝟏, 𝒙𝟎 = 𝟏 (𝒙 ≠ 𝟎)

 𝟏𝟎−𝟏 =
𝟏

𝟏𝟎𝟏
, 𝒙−𝒏 =

𝟏

𝒙𝒏

 𝟏𝟎𝟏 × 𝟏𝟎𝟑 = 𝟏𝟎𝟏+𝟑 = 𝟏𝟎𝟒, 𝒙𝒎 × 𝒙𝒏 = 𝒙𝒎+𝒏

 (𝟏𝟎𝟑)𝟐 = 𝟏𝟎𝟑 × 𝟏𝟎𝟑 = 𝟏𝟎𝟔, (𝒙𝒎)𝒏 = 𝒙𝒎𝒏

 𝟏𝟎
𝟏

𝟐 × 𝟏𝟎
𝟏

𝟐 = 𝟏𝟎
𝟏

𝟐

𝟐

= ( 𝟏𝟎)𝟐= 𝟏𝟎, 𝒙
𝒎

𝒏 =
𝒏
𝒙𝒎

 𝟏𝟎𝟏 ÷ 𝟏𝟎𝟑 = 𝟏𝟎𝟏−𝟑 = 𝟏𝟎−𝟐, 𝒙𝒎 ÷ 𝒙𝒏 = 𝒙𝒎−𝒏



Number C1.7

𝟏𝟎𝟑 𝟏𝟎𝟐 𝟏𝟎𝟏 𝟏𝟎𝟎 𝟏𝟎−𝟏 𝟏𝟎−𝟐 𝟏𝟎−𝟑

𝟏𝟎𝟎𝟎 𝟏𝟎𝟎 𝟏𝟎 𝟏
𝟏

𝟏𝟎

𝟏

𝟏𝟎𝟎

𝟏

𝟏𝟎𝟎𝟎

𝟑 𝟏 𝟓 𝟐 𝟐 𝟎 𝟒

× 𝟏𝟎× 𝟏𝟎× 𝟏𝟎

+𝟏 +𝟏 +𝟏 −𝟏 −𝟏 −𝟏

÷ 𝟏𝟎÷ 𝟏𝟎 ÷ 𝟏𝟎

 Standard form: 𝟏𝟎𝟎 = 𝟏 × 𝟏𝟎𝟎 = 𝟏 × 𝟏𝟎𝟐, 𝟎. 𝟎𝟎𝟒 = 𝟒 ×
𝟏

𝟏𝟎𝟎𝟎
= 𝟒 × 𝟏𝟎−𝟑,

𝒙 × 𝟏𝟎𝒏 (𝟏 ≤ 𝒙 < 𝟏𝟎 𝒂𝒏𝒅 𝒏 𝒊𝒔 𝒂𝒏 𝒊𝒏𝒕𝒆𝒈𝒆𝒓)

 𝟑 × 𝟏𝟎𝟑 + 𝟏 × 𝟏𝟎𝟐 = 𝟑𝟎𝟎𝟎 + 𝟏𝟎𝟎 = 𝟑𝟏𝟎𝟎 = 𝟑. 𝟏 × 𝟏𝟎𝟑

 𝟑 × 𝟏𝟎𝟑 − 𝟏 × 𝟏𝟎𝟐 = 𝟑𝟎𝟎𝟎 − 𝟏𝟎𝟎 = 𝟐𝟗𝟎𝟎 = 𝟐. 𝟗 × 𝟏𝟎𝟑

 𝟑 × 𝟏𝟎𝟑 × 𝟏 × 𝟏𝟎𝟐 = 𝟑 × 𝟏 × 𝟏𝟎𝟑 × 𝟏𝟎𝟐 = 𝟑 × 𝟏𝟎𝟓


𝟑×𝟏𝟎𝟑

𝟏×𝟏𝟎𝟐
=

𝟑

𝟏
×

𝟏𝟎𝟑

𝟏𝟎𝟐
= 𝟑 × 𝟏𝟎𝟏
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𝟑

𝟑 × 𝟐

𝟏

𝟑
= 𝟏 ÷ 𝟑,

𝒂

𝒃
= 𝒂÷ 𝒃

𝟏

𝟑
× 𝟐 =

𝟐

𝟑
,
𝒂

𝒃
×𝒎 =

𝒂𝒎

𝒃

𝟐

𝟑
×
𝟏

𝟐
=
𝟐

𝟑
÷ 𝟐 =

𝟏

𝟑
,
𝒂

𝒃
×
𝒎

𝒏
=
𝒂𝒎

𝒃𝒏

𝟐

𝟑
÷
𝟏

𝟐
=
𝟐

𝟑
× 𝟐 =

𝟒

𝟑
,
𝒂

𝒃
÷
𝒎

𝒏
=
𝒂

𝒃
×
𝒏

𝒎
=
𝒂𝒏

𝒃𝒎 =



Number C1.8

𝟐

𝟑
+
𝟏

𝟑
=
𝟑

𝟑
= 𝟏,

𝒂

𝒄
+
𝒃

𝒄
=
𝒂 + 𝒃

𝒄

𝒂

𝒃
+
𝒄

𝒅
=
𝒂

𝒃
×
𝒅

𝒅
+
𝒄

𝒅
×
𝒃

𝒃
=
𝒂𝒅 + 𝒄𝒃

𝒃𝒅

𝟐

𝟑
+
𝟏

𝟐
=
𝟐

𝟑
×
𝟐

𝟐
+
𝟏

𝟐
×
𝟑

𝟑
=
𝟒

𝟔
+
𝟑

𝟔
=
𝟕

𝟔

𝟐

𝟑
−
𝟏

𝟑
=
𝟏

𝟑
,
𝒂

𝒄
−
𝒃

𝒄
=
𝒂 − 𝒃

𝒄

𝟐

𝟑
−
𝟏

𝟐
=
𝟐

𝟑
×
𝟐

𝟐
−
𝟏

𝟐
×
𝟑

𝟑
=
𝟒

𝟔
−
𝟑

𝟔
=
𝟏

𝟔

𝒂

𝒃
−
𝒄

𝒅
=
𝒂

𝒃
×
𝒅

𝒅
−
𝒄

𝒅
×
𝒃

𝒃
=
𝒂𝒅 − 𝒄𝒃

𝒃𝒅

=+

=−

+ += =

− −= =



𝟎. 𝟎𝟕𝟓

𝟎. 𝟎𝟕𝟓 𝟎. 𝟎𝟕𝟓𝟔 𝟎. 𝟎𝟖

Number C1.9

𝟎. 𝟎𝟕

 Rounding to a given number of decimal places:

𝟎. 𝟎𝟕𝟓𝟔 𝒕𝒐 𝟐 𝒅. 𝒑. ≈ 𝟎. 𝟎𝟖 (counting from the 0.1th place)

𝟎. 𝟎𝟕𝟑𝟔 𝒕𝒐 𝟐 𝒅. 𝒑. ≈ 𝟎. 𝟎𝟕

𝟎. 𝟎𝟕𝟑𝟔 𝟎. 𝟎𝟖𝟎. 𝟎𝟕

𝟎. 𝟎𝟕𝟑𝟓

𝟎. 𝟎𝟕𝟑𝟓 𝟎. 𝟎𝟕𝟑𝟔 𝟎. 𝟎𝟕𝟒𝟎. 𝟎𝟕𝟑

 Rounding to a given number of significant figures:

𝟎. 𝟎𝟕𝟑𝟔 𝒕𝒐 𝟐 𝒔. 𝒇. ≈ 𝟎. 𝟎𝟕𝟒 (counting from the first non-zero digit)

𝟎. 𝟎𝟕𝟑𝟒 𝒕𝒐 𝟐 𝒔. 𝒇. ≈ 𝟎. 𝟎𝟕𝟑

𝟎. 𝟎𝟕𝟑𝟒 𝟎. 𝟎𝟕𝟒𝟎. 𝟎𝟕𝟑



𝟕. 𝟑 𝟕. 𝟑𝟓𝟕. 𝟐𝟓

Limits of accuracy:

Number C1.10

𝟕. 𝟐𝟓 ≤ 𝒙 < 𝟕. 𝟑𝟓

 Upper and lower bounds of 𝟕. 𝟑 accurate to 1 d.p.

+𝟎. 𝟎𝟓−𝟎. 𝟎𝟓

𝟎. 𝟎𝟕𝟑 𝟎. 𝟎𝟕𝟑𝟓𝟎. 𝟎𝟕𝟐𝟓

𝟎. 𝟎𝟕𝟐𝟓 ≤ 𝒙 < 𝟎. 𝟎𝟕𝟑𝟓

 Upper and lower bounds of 𝟎. 𝟎𝟕𝟑 accurate to 3 d.p.

+𝟎.𝟎𝟎𝟎𝟓−𝟎. 𝟎𝟎𝟎𝟓

LB UB

LB UB
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 Ratio: comparison of parts 𝒂: 𝒃 𝟏

 Proportion:

fraction of the whole
𝒂

𝒂 + 𝒃

 Direct proportion: 

multiplicative relationship

 𝒂 𝒃

 𝒃 𝒂𝟏

𝒃𝒂

𝒃𝒌𝒂𝒌

÷ 𝒂 ÷ 𝒂

÷ 𝒃 ÷ 𝒃

× 𝒌 × 𝒌

 Total average speed: 

total distance covered

total time taken

𝒃𝒂 𝒃𝒂

× 𝟑

𝟐𝟎𝟐𝟖

𝟔𝟎𝟖𝟒

× 𝟑

𝒌𝒎 𝒎𝒊𝒏

 𝟐𝟖 𝒌𝒎 𝐢𝐧 𝟐𝟎𝒎𝒊𝒏 = 𝟖𝟒 𝒌𝒎/𝒉
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𝟑𝟓% 𝒐𝒇 𝟔𝟎 =
𝟑𝟓

𝟏𝟎𝟎
× 𝟔𝟎 = 𝟐𝟏,

𝒏

𝟏𝟎𝟎
× 𝒙 = 𝒏𝒙 ÷ 𝟏𝟎𝟎

𝟑𝟓 𝒂𝒔% 𝒐𝒇 𝟔𝟎 =
𝟑𝟓

𝟔𝟎
× 𝟏𝟎𝟎 ≈ 𝟓𝟖.  𝟑%,

𝒏

𝒙
× 𝟏𝟎𝟎 = 𝟏𝟎𝟎𝒏 ÷ 𝒙

𝟔𝟎 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒅 𝒃𝒚 𝟑𝟓% = 𝟔𝟎 × 𝟏. 𝟑𝟓 = 𝟖𝟏, 𝒏(𝟏 + 𝒙%) = 𝒏 𝟏 +
𝒙

𝟏𝟎𝟎

𝟔𝟎 𝒅𝒆𝒄𝒓𝒆𝒂𝒔𝒆𝒅 𝒃𝒚 𝟑𝟓% = 𝟔𝟎 × 𝟎. 𝟔𝟓 = 𝟑𝟗, 𝒏(𝟏 − 𝒙%) = 𝒏 𝟏 −
𝒙

𝟏𝟎𝟎

𝟑𝟓 𝒕𝒐 𝟔𝟎 =
𝟔𝟎 − 𝟑𝟓

𝟑𝟓
× 𝟏𝟎𝟎 ≈ 𝟕𝟏. 𝟒%,

𝒂𝒄𝒕𝒖𝒂𝒍 𝒄𝒉𝒂𝒏𝒈𝒆

𝒐𝒓𝒊𝒈𝒊𝒏𝒂𝒍 𝒂𝒎𝒐𝒖𝒏𝒕
× 𝟏𝟎𝟎

 Percentage of a quantity:

 Quantity as a percentage of another:

 Percentage increase:

 Percentage decrease:

 Percentage change:
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𝟏𝟒:𝟎𝟑𝟏𝟒:𝟎𝟎𝟏𝟑: 𝟒𝟎𝟏𝟑: 𝟑𝟖

Number C1.14

Station A 𝟏𝟒: 𝟑𝟔

Station B 𝟏𝟒: 𝟎𝟑

Station C 𝟏𝟓: 𝟏𝟗

 How long does it take to get from Station A to Station C:

 When do you start walking if it takes 25 min to get to Station B:

𝟏𝟒:𝟒𝟎 𝟏𝟓: 𝟏𝟗𝟏𝟒: 𝟑𝟔

+𝟏𝟗

𝟏𝟓:𝟎𝟎

+𝟐𝟎+𝟒

𝟒 + 𝟐𝟎 + 𝟏𝟗 = 𝟒𝟑𝒎𝒊𝒏𝒖𝒕𝒆𝒔

−𝟑−𝟐𝟎−𝟐

𝟏𝟑:𝟑𝟖



Number C1.15

𝟏. 𝟏𝟏𝟔𝟎𝟏

× 𝟏. 𝟏𝟏𝟔𝟎𝟏

𝑮𝑩𝑷 𝑬𝑼𝑹

𝟏𝟎. 𝟖𝟗𝟔𝟎𝟓

÷ 𝟏. 𝟏𝟏𝟔𝟎𝟏

𝟏

𝟏𝟎𝒎𝒎

× 𝟏𝟎

𝟏𝒎𝒎𝟏𝒎𝒎

÷ 𝟏𝟎

𝟏𝒄𝒎

𝟏𝟎𝟎𝟎𝒎𝒎𝟏𝒎

× 𝟏𝟎𝟎÷ 𝟏𝟎𝟎

 Currency conversion:

 Unit conversion:



Number C1.16

$𝟔𝟎 𝒂𝒕 𝟓% 𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝒑. 𝒂. 𝒇𝒐𝒓 𝟐 𝒚𝒆𝒂𝒓𝒔:

𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕: 𝟔𝟎 × 𝟎. 𝟎𝟓 × 𝟐 = 𝟔, 𝑰 = 𝑷 × 𝑹 × 𝑻

𝑻𝒐𝒕𝒂𝒍 𝒂𝒎𝒐𝒖𝒏𝒕: 𝟔𝟎 + 𝟔𝟎 × 𝟎. 𝟎𝟓 × 𝟐 = 𝟔𝟔, 𝑨 = 𝑷 + 𝑰 = 𝑷(𝟏 + 𝑹 × 𝑻)

$𝟔𝟎 𝒂𝒕 𝟓% 𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝒑. 𝒂. 𝒇𝒐𝒓 𝟐 𝒚𝒆𝒂𝒓𝒔:

𝑻𝒐𝒕𝒂𝒍 𝒂𝒎𝒐𝒖𝒏𝒕: 𝟔𝟎(𝟏 + 𝟎. 𝟎𝟓)𝟐= 𝟔𝟎 × 𝟏. 𝟎𝟓𝟐 = 𝟔𝟔. 𝟏𝟓, 𝑨 = 𝑷(𝟏 + 𝒙%)𝒕

𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕: 𝟔𝟎 × 𝟏. 𝟎𝟓𝟐 − 𝟔𝟎 = 𝟔. 𝟏𝟓, 𝑰 = 𝑷(𝟏 + 𝒙%)𝒕 − 𝑷

 Simple interest:

 Compound interest:


