
Year 12
Pure Mathematics

P1 7 Algebraic Methods
Booklet

Name: ___________________________________

Class: ____________________________________

HGS Maths                                                                                                                  Dr Frost Course



Contents

7.2 Dividing Polynomials

7.3 The Factor Theorem

Extract from Formulae booklet
Past Paper Practice
Summary

Page 2



Prior knowledge check

Page 3

PR work from 7.1 on DFM:
Use K201a, K201b, K201c, K201d and K201e



7.2 Dividing Polynomials

or    
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dividend
(the thing we’re dividing)

divisor
(the thing we’re dividing by)

quotient



Notes
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Notes

Generally:
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𝑑
𝑖𝑣

𝑖𝑠
𝑜

𝑟 
(𝑑

)
𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡 𝑞

𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑓(𝑥)

STEPS:
1. Pick first part of 𝑞 by making highest power
2. Fill in rest of column
3. Pick next part of 𝑞 to balance next highest power
4. Repeat until 𝑞 is a constant term 
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𝑓 𝑥 = 4𝑥ସ − 17𝑥ଶ + 4
Divide 𝑓(𝑥) by 2𝑥 + 1 , giving your answer in the form 𝑓 𝑥 = (2𝑥 + 1)(𝑎𝑥ଷ + 𝑏𝑥ଶ + 𝑐𝑥 + 𝑑).
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Worked Example
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Find the remainder when 2𝑥ଷ − 5𝑥ଶ − 16𝑥 + 10 is divided by (𝑥 − 4).



Worked Example
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Divide 8𝑥ଷ − 1 by (2𝑥 − 1).



Worked Example
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𝑓 𝑥 = 12𝑥ଷ − 4𝑥ଶ − 61𝑥 + 60
Show that (2𝑥 − 3) is a factor of 𝑓(𝑥) and hence find all the real roots of the equation 𝑓 𝑥 = 0
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7.3 The Factor Theorem

Page 21

We can see that is a factor of .
What would happen if is 2?

so the RHS, and hence LHS would be 0.
The converse is also true: if we could find a value such that the LHS 
is 0 when we substitute in for , then would be a factor.

The Factor Theorem states that if is a polynomial then:
• If , then is a factor of .
• Conversely, if is a factor of , then .
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Worked Example
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a) Fully factorise 2𝑥ଷ + 𝑥ଶ − 18𝑥 − 9
b) Hence sketch the graph of 𝑦 = 2𝑥ଷ + 𝑥ଶ − 18𝑥 − 9
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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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