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13.1) Integrating 𝒙n
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13.2) Indefinite integrals
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The following notation could be used to differentiate an expression:

                    
𝑑

𝑑𝑥
5𝑥ଶ = 10𝑥

There is similarly notation for integrating an expression:

∫ 10𝑥  𝑑𝑥 = 5𝑥ଶ + 𝑐

The 𝑑𝑥 here means differentiating “with respect 
to 𝑥”.

“Integrate…”
“…this expression”

“…with respect to 𝑥”
(the 𝑑𝑥 is needed just as it was needed in the 
differentiation notation at the top of this slide)

This is known as indefinite integration, in contrast to definite integration, which we’ll see later in the chapter.

It is called ‘indefinite’ because the exact expression is unknown (due to the +𝑐).
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Worked Example
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න
𝑝

2𝑥ଶ
+ 𝑝𝑞  𝑑𝑥 =

2

𝑥
+ 12 + 𝑐

Find the value of 𝑝 and the value of 𝑞

T.291: Ex 13B Qs10-15, P.105: Qs5-7



13.3) Finding functions

Need one co-ordinate to determine “+c”
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Notes

13 Integration, page 294, example 6 – GeoGebra
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13 Integration, page 294, example 6 – GeoGebra



Worked Example
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T.291: Ex 13C Qs all, P.105: Qs all



AS 2020

Page 26



Your Turn
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13.4) Definite integrals
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Worked Example
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T.297: Ex 13D Qs 1-3, P.106: Qs 1-5

525a
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Worked Example
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Given that 𝑃 is a constant and 

න (4𝑃𝑥 + 7)
଻

ଷ

𝑑𝑥 = 108𝑃ଶ

find the possible values of 𝑃



Worked Example
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Given that ∫
ଵ

௫ర 𝑑𝑥
௞

ଵ
=

ଶ଼

ଷ
,

calculate the value of 𝑘

T.297: Ex 13D Qs 4+, P.106: Qs 6+



13.5) Areas under curves

WHAT YOU MUST KNOW:

Background:
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Notes
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Worked Example
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T.299: Ex 13E Qs 1,2, P.107: Qs 1-3



Worked Example
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Find the area of the finite region bounded by the curve with equation 𝑦 =
𝑥ଶ(𝑥 + 2) and the 𝑥-axis

T.299: Ex 13E Qs 3+, P.107: Qs 4+
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13.6) Areas under the 𝑥-axis
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Notes
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Worked Example
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Find the total area bound between the curve 𝑦 = 𝑥(𝑥 − 2)(𝑥 − 4) and the 𝑥-axis.

T.301: Ex 13F Q 1, P.108: Qs 1,2



Worked Example
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Find the total area bound between the curve 𝑦 = 𝑥ଷ + 2𝑥ଶ − 15𝑥 and the 𝑥-axis.

T.301: Ex 13F Qs 2,3 , P.109: Qs 3+
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13.7) Areas between curves and lines
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Determine the area bounded by the curve with equation 𝑦 = 𝑥 7 − 𝑥 and the 
line with equation 𝑦 = 2𝑥



Areas under the axis between lines

Same method for these too, because:
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Worked Example
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T.304: Ex 13G Qs 1-3 , P.110: Qs 1,2



Worked Example
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Determine the area bounded by the curve with equation 𝑦 = 5𝑥 − 𝑥ଶ − 3 and the 
line with equation 𝑦 = 5 − 𝑥

T.304: Ex 13G Qs 4+ , P.110: Qs 3+
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AS 2018
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Your Turn
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AS 2021
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Your Turn
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AS 2022
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Your Turn
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AS 2023
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Your Turn
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Past Paper Questions
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 



Summary of Key Points
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T.306: Mixed Ex  , P.011 : BSG Qs


