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1. Given that 
𝑟+1

𝑟+2
−

𝑟

𝑟+1
=

1

(𝑟+1)(𝑟+2)
, find an expression, in terms of n, for  (4) 

1

6
+

1

12
+

1

20
+⋯+

1

(𝑛+1)(𝑛+2)
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2. Given that 
1

𝑟
−

1

𝑟+2
=

2

𝑟(𝑟+2)
, find an expression, in terms of n, for  (5) 

2

1×3
+

2

2×4
+⋯+

2

𝑛(𝑛+2)
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Further Maths 

A-Level Starter 

Activity 
 

Topic: The Method of Differences (1) 
Chapter Reference: Core Pure 2, Chapter 2 

10 

minutes 
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Solutions 

 

1. Either 

 

M1 

 A1 

 M1 

 
A1 

 

 Or 

 

M2 

 A1A1 
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1. 𝑦 = 𝑥3𝑒2𝑥. Find: 

a. 
𝑑𝑦

𝑑𝑥
  (2) 

b. 
𝑑2𝑦

𝑑𝑥2
  (2) 

c. 
𝑑3𝑦

𝑑𝑥3
  (2) 

d. 
𝑑4𝑦

𝑑𝑥4
  (2) 

e. 
𝑑5𝑦

𝑑𝑥5
  (2) 
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Further Maths 

A-Level Starter 

Activity 
 

Topic: Higher Derivatives (2) 
Chapter Reference: Core Pure 2, Chapter 2 

10  

minutes 
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Solutions 

1.  

a = (2𝑥 + 1)𝑒2𝑥 A2 

b = (4𝑥 + 4)𝑒2𝑥 A2 

c = (8𝑥 + 12)𝑒2𝑥 A2 

d = (16𝑥 + 32)𝑒2𝑥 A2 

e = (32𝑥 + 80)𝑒2𝑥 A2 
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1. It is given that 𝑓′(𝑥) = tanh−1(
1−𝑥

2+𝑥
), for 𝑥 > −

1

2
. 

a. Show that 𝑓′(𝑥) = −
1

1+2𝑥
, and find 𝑓′′(𝑥).  (6) 

b. Show that the first three terms of the Maclaurin series for 𝑓(𝑥) can be written as ln 𝑎 + 𝑏𝑥 + 𝑐𝑥2, for 

constants a, b and c to be found.  (4) 
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Further Maths 

A-Level Starter 

Activity 
 

Topic: Maclaurin Series (3) 
Chapter Reference: Core Pure 2, Chapter 2 

10  

minutes 
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Solutions 

1a. 

 

M1 

 

A1 
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A1 
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 OR 
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A1 
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 1b. 
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1. Use the Maclaurin series, together with a suitable substitution, to show that: 

a. (1 − 3𝑥) ln(1 + 2𝑥) = 2𝑥 − 8𝑥2 +
26

3
𝑥3 − 12𝑥4 +⋯  (3) 

b. 𝑒2𝑥 sin 𝑥 = 𝑥 + 2𝑥2 +
11

6𝑥3
+ 𝑥4 +⋯  (3) 

c. √1 + 𝑥2𝑒−𝑥 = 1 − 𝑥 + 𝑥2 −
2

3
𝑥3 +

1

6
𝑥4 +⋯  (3) 
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Further Maths 

A-Level Starter 

Activity 
 

Topic: Series Expansions of Compound  

Functions (4) 
Chapter Reference: Core Pure 2, Chapter 2 

10  

minutes 
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Solutions 

1a. 

Substitution of 2𝑥 A1 

Use of standard Maclaurin expansion formula M1 

2𝑥 − 8𝑥2 +
26

3
𝑥3 − 12𝑥4 +⋯ A1 

 

 1b. 

Substitution of 2𝑥 A1 

Use of standard Maclaurin expansion formula M1 

𝑥 + 2𝑥2 +
11

6
𝑥3 + 𝑥4 +⋯ A1 

 

 1c. 

Substitution of 𝑥2 A1 

Use of standard binomial expansion formula M1 

1 − 𝑥 + 𝑥2 −
2

3
𝑥3 +

1

6
𝑥4 +⋯ A1 
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1. Given that 𝑓(𝑥) = 𝑒𝑠𝑖𝑛𝑥, 

a. Find 𝑓′(0) and 𝑓′′(0).  (4) 

b. Hence find the first three terms of the Maclaurin series for 𝑓(𝑥).  (2) 
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Further Maths 

A-Level Starter 

Activity 
 

Topic: Series Expansions of Compound  

Functions (5) 
Chapter Reference: Core Pure 2, Chapter 2 

10  

minutes 
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Solutions 

1a. 
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