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Series – Q4: Method of Differences [5 marks] (20/6/21)  

 

Exam Boards  

OCR : Pure Core (Year 2) 

MEI:  Core Pure (Year 1) 

AQA: Pure (Year 1) 

Edx: Core Pure (Year 2) 
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Given that  
1

𝑟+1
−

2

𝑟+2
+

1

𝑟+3
=

2

(𝑟+1)(𝑟+2)(𝑟+3)
 , use the method of 

differences to show that  ∑
1

(𝑟+1)(𝑟+2)(𝑟+3)
=

𝑛(𝑛+5)

12(𝑛+2)(𝑛+3)
𝑛
𝑟=1   

[5 marks] 
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Solution 

∑
1

(𝑟+1)(𝑟+2)(𝑟+3)
=

1

2
{∑

1

𝑟+1
𝑛
𝑟=1 − ∑

2

𝑟+2
𝑛
𝑟=1 + ∑

1

𝑟+3
}𝑛

𝑟=1
𝑛
𝑟=1   

=
𝟏

𝟐
{
𝟏

𝟐
+

𝟏

𝟑
+

𝟏

𝟒
+

𝟏

𝟓
+⋯+

𝟏

𝒏−𝟐
+

𝟏

𝒏−𝟏
+

𝟏

𝒏
+

𝟏

𝒏+𝟏
  

−𝟐(
𝟏

𝟑
+

𝟏

𝟒
+

𝟏

𝟓
+⋯+

𝟏

𝒏−𝟏
+

𝟏

𝒏
+

𝟏

𝒏+𝟏
+

𝟏

𝒏+𝟐
)  

+
𝟏

𝟒
+

𝟏

𝟓
+⋯+

𝟏

𝒏
+

𝟏

𝒏+𝟏
+

𝟏

𝒏+𝟐
+

𝟏

𝒏+𝟑
)}  [2 marks] 

As the highlighted items cancel: [1 mark] 

=
1

2
{
1

2
−

1

3
−

𝟏

𝒏+𝟐
+

𝟏

𝒏+𝟑
} [1 mark] 

=
(𝑛+2)(𝑛+3)−6(𝑛+3)+6(𝑛+2)

12(𝑛+2)(𝑛+3)
  

=
𝑛2+5𝑛

12(𝑛+2)(𝑛+3)
  

=
𝑛(𝑛+5)

12(𝑛+2)(𝑛+3)
  [1 mark] 

 

 

 


