
Algebra and graphs C2.1

 Constant: fixed number, 𝟏, 𝟐,…

 Variable: any number, 𝒙, 𝒚,…

 Term: a product, 𝟐, 𝒙, 𝟑𝒚,…

 Expression: a sum, 𝒙 + 𝟏, 𝟐𝒙 − 𝟑𝒚,…

 Equation: equal expressions, 𝒙 + 𝟏 = 𝟐,…

 Identity: true for all 𝒙, 𝒙 + 𝒙 = 𝟐𝒙,…

 Formula: relationship of quantities, 𝑨 = 𝒃 × 𝒉



𝟓𝒙𝟐 − 𝟒𝒙 + 𝟕

𝒘𝒉𝒆𝒏 𝒙 = −𝟐 :

𝟓(−𝟐)𝟐 − 𝟒 −𝟐 + 𝟕

= 𝟓 × 𝟒 + 𝟖 + 𝟕

= 𝟑𝟓

𝑴𝒂𝒌𝒆 𝑳 𝒕𝒉𝒆 𝒔𝒖𝒃𝒋𝒆𝒄𝒕
𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎𝒖𝒍𝒂:
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𝑰′𝒎 𝒕𝒉𝒊𝒏𝒌𝒊𝒏𝒈 𝒐𝒇 𝒂
𝒏𝒖𝒎𝒃𝒆𝒓.𝑾𝒉𝒆𝒏 𝟑
𝒎𝒐𝒓𝒆 𝒕𝒉𝒂𝒏 𝒉𝒂𝒍𝒇 𝒐𝒇
𝒎𝒚 𝒏𝒖𝒎𝒃𝒆𝒓 𝒊𝒔
𝒅𝒐𝒖𝒃𝒍𝒆𝒅, 𝑰 𝒈𝒆𝒕 𝟏𝟐:

𝟐
𝒙

𝟐
+ 𝟑 = 𝟏𝟐.

𝑾𝒉𝒂𝒕′𝒔 𝒎𝒚 𝒏𝒖𝒎𝒃𝒆𝒓?

Algebra and graphs C2.1

 Construct: 

translate into 

mathematical 

operations: 

 Rearrange: use 

inverse operations 

to both sides of 

the equation or 

formula:

 Substitute: replace 

the variable with its 

given value:



Algebra and graphs C2.2

× 𝟐𝒙 −𝟓𝒚

𝟑𝒙 𝟔𝒙𝟐 −𝟏𝟓𝒙𝒚

Expanding brackets: multiplication

𝟑𝒙 𝟐𝒙 − 𝟓𝒚 = 𝟔𝒙𝟐 − 𝟏𝟓𝒙𝒚

𝟑𝒙 + 𝟏 𝟐𝒙 − 𝟓 = 𝟔𝒙𝟐 − 𝟏𝟓𝒙 + 𝟐𝒙 − 𝟓

= 𝟔𝒙𝟐 − 𝟏𝟑𝒙 − 𝟓

𝟑𝒙 + 𝟏 𝟑𝒙 − 𝟏 = 𝟗𝒙𝟐 − 𝟑𝒙+ 𝟑𝒙− 𝟏

= 𝟗𝒙𝟐 − 𝟏

× 𝟐𝒙 −𝟓

𝟑𝒙 𝟔𝒙𝟐 −𝟏𝟓𝒙

+𝟏 +𝟐𝒙 −𝟓

× 𝟑𝒙 −𝟏

𝟑𝒙 𝟗𝒙𝟐 −𝟑𝒙

+𝟏 +𝟑𝒙 −𝟏

×



𝟔𝒙𝟐 − 𝟏𝟓𝒙𝒚 = 𝟑𝒙 𝟐𝒙 − 𝟓𝒚

𝟔𝒙𝟐 − 𝟏𝟑𝒙 − 𝟓 = 𝟑𝒙 + 𝟏 𝟐𝒙 − 𝟓

𝟗𝒙𝟐 − 𝟏 = 𝟗𝒙𝟐 + 𝟎𝒙 − 𝟏 = 𝟑𝒙+ 𝟏 𝟑𝒙 − 𝟏

Algebra and graphs C2.2

× 𝟐𝒙 −𝟓𝒚

𝟑𝒙 𝟔𝒙𝟐 −𝟏𝟓𝒙𝒚

Extract common factors: division

× 𝟐𝒙 −𝟓

𝟑𝒙 𝟔𝒙𝟐 −𝟏𝟓𝒙

+𝟏 +𝟐𝒙 −𝟓

× 𝟑𝒙 −𝟏

𝟑𝒙 𝟗𝒙𝟐 −𝟑𝒙

+𝟏 +𝟑𝒙 −𝟏

÷

 Factorising the difference of two squares:

 Factorising trinomials:

 Factorising binomials:



Index laws:

 𝒙𝟏 = 𝒙

 𝒙𝟎 = 𝟏 (𝒙 ≠ 𝟎)

 𝒙−𝒏 =
𝟏

𝒙𝒏

 𝒙𝒎 × 𝒙𝒏 = 𝒙𝒎+𝒏

 (𝒙𝒎)𝒏 = 𝒙𝒎𝒏

 𝒙
𝒎

𝒏 =
𝒏
𝒙𝒎

 𝒙𝒎 ÷ 𝒙𝒏 = 𝒙𝒎−𝒏

 𝟑𝒙𝟒 × 𝟓𝒙 = 𝟑 × 𝟓 × 𝒙𝟒 × 𝒙𝟏 = 𝟏𝟓𝒙𝟓


𝟏𝟎𝒙𝟑

𝟐𝒙𝟐
=

𝟏𝟎

𝟐
×

𝒙𝟑

𝒙𝟐
= 𝟓 × 𝒙𝟏 = 𝟓𝒙

 (𝟑𝒙𝟒)𝟑= (𝟑)𝟑× (𝒙𝟒)𝟑= 𝟐𝟕𝒙𝟏𝟐

Algebra and graphs C2.4
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Algebra and graphs C2.5

Linear equations: use simplifying or inverse operations

to both sides of the equation:
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𝒙

Algebra and graphs C2.5

Simultaneous equations: eliminating variables

① 𝟐𝒙 + 𝒚 = 𝟏𝟎
② 𝒙 + 𝟐𝒚 = 𝟖

= 𝟏𝟎𝒚𝒙

𝒙 𝒚𝒚 = 𝟖

𝒙① 𝟐𝒙 + 𝒚 = 𝟏𝟎
② 𝟐𝒙 + 𝟒𝒚 = 𝟏𝟔

= 𝟏𝟎𝒚𝒙

𝒙 𝒚𝒚 = 𝟏𝟔
𝟑𝒚 = 𝟔
𝒚 = 𝟐

① 𝟐𝒙 + 𝒚 = 𝟏𝟎
② 𝒙 + 𝟐𝒚 = 𝟖

(× 𝟐)

𝒚𝒚𝒙
−

𝒚𝒚 = 𝟔𝒚

𝒚 = 𝟐

− −

𝒙 = 𝟏𝟎𝒚𝒙

𝒙 𝒚𝒚 = 𝟖

(× 𝟐)

𝒙① 𝟒𝒙 + 𝟐𝒚 = 𝟐𝟎
② 𝒙 + 𝟐𝒚 = 𝟖

= 𝟐𝟎𝒚𝒙

𝒙 𝒚𝒚 = 𝟖
𝟑𝒙 = 𝟏𝟐
𝒙 = 𝟒

−

= 𝟏𝟐

= 𝟒

− −
𝒚𝒙 𝒙

𝒙𝒙 𝒙

𝒙



Algebra and graphs C2.7

Linear sequences:

𝒏 𝟎 𝟏 𝟐 𝟑 𝟒

Term −𝟏 𝟐 𝟓 𝟖 𝟏𝟏

𝟑𝒏 𝟎 𝟑 𝟔 𝟗 𝟏𝟐

𝒏𝐭𝐡 𝐭𝐞𝐫𝐦 = 𝟑𝒏 − 𝟏 = −𝟏 + 𝟑𝒏

𝒏 𝟎 𝟏 𝟐 𝟑 𝟒

Term 𝟐𝟑 𝟏𝟖 𝟏𝟑 𝟖 𝟑

−𝟓𝒏 𝟎 −𝟓 −𝟏𝟎 −𝟏𝟓 −𝟐𝟎

𝒏𝐭𝐡 𝐭𝐞𝐫𝐦 = −𝟓𝒏 + 𝟐𝟑 = 𝟐𝟑 − 𝟓𝒏
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𝒚 = 𝟑𝒏 − 𝟏
𝒏𝐭𝐡 𝐭𝐞𝐫𝐦 𝐨𝐟 𝟐, 𝟓, 𝟖, 𝟏𝟏…

𝒏𝐭𝐡 𝐭𝐞𝐫𝐦 𝐨𝐟 𝟏𝟖, 𝟏𝟑, 𝟖, 𝟑… 𝒚 = −𝟓𝒏 + 𝟐𝟑
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Algebra and graphs C2.10

Travel graphs:
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Conversion graphs:
𝑹𝒂𝒕𝒆: $𝟏. 𝟑𝟏 𝒑𝒆𝒓 £𝟏
£𝟏 = $𝟏. 𝟑𝟏
£𝟖 = $𝟏𝟎. 𝟒𝟖
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𝑺𝒑𝒆𝒆𝒅 𝟏: 𝟓𝟎𝟎𝐦/𝟐𝐦𝐢𝐧 = 𝟐𝟓𝟎𝐦/𝐦𝐢𝐧
𝑺𝒑𝒆𝒆𝒅 𝟐: 𝟎𝐦/𝟓𝐦𝐢𝐧(𝒔𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒓𝒚)
𝑺𝒑𝒆𝒆𝒅 𝟑: 𝟓𝟎𝟎𝐦/𝟓𝐦𝐢𝐧 = 𝟏𝟎𝟎𝐦/𝐦𝐢𝐧

𝑻𝒐𝒕𝒂𝒍 𝒔𝒑𝒆𝒆𝒅:
𝟏𝟎𝟎𝟎𝐦

𝟏𝟐𝐦𝐢𝐧
= 𝟖𝟑

𝟏

𝟑
𝐦/𝐦𝐢𝐧



Algebra and graphs C2.11

𝒙 −𝟒 −𝟐 𝟎 𝟐 𝟒

𝒚 −𝟏𝟑 −𝟕 −𝟏 𝟓 𝟏𝟏

𝒙 −𝟒 −𝟐 𝟎 𝟐 𝟒

𝒚 𝟏𝟖 𝟒 −𝟐 𝟎 𝟏𝟎
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𝒚 = 𝟑𝒙 − 𝟏 = 𝟑 𝒙 −
𝟏

𝟑

𝒚 = 𝒙𝟐 − 𝒙 − 𝟐 = (𝒙 − 𝟐)(𝒙 + 𝟏)

𝒚 = 𝟎 𝐚𝐭 𝒙 =
𝟏

𝟑

𝒚 = 𝟎 𝐚𝐭 𝒙 = −𝟏, 𝒙 = 𝟐

𝒙𝟐 − 𝒙 − 𝟐 = 𝟑𝒙 − 𝟏 {−𝟒 ≤ 𝒙 ≤ 𝟒}

Estimate from graph:

𝒙 ≈ −𝟎. 𝟐𝟒, 𝒚 ≈ −𝟏. 𝟕 𝐚𝐭


