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Topic 
What students need to learn: 

Content Guidance 

4 

Further algebra 
and functions 

continued 

4.4 Understand and use 
the method of 
differences for 
summation of series 
including use of 
partial fractions. 

Students should be able to sum series such 

as 
1

1
( 1)

n

r r r= +∑  by using partial fractions  

such as 1 1 1
( 1) 1r r r r

= −
+ +

 

4.5 Find the Maclaurin 
series of a function 
including the general 
term. 

 

4.6 Recognise and use 
the Maclaurin series 

for ex, ln(1 + x) , sin 
x , cos x and  

(1 + x)
n 

, and be 
aware of the range 
of values of x for 
which they are valid 
(proof not required). 

To include the derivation of the series 
expansions of compound functions. 

5 

Further calculus 

5.1 Derive formulae 
for and calculate 
volumes of 
revolution. 

Both   2 dxyπ ∫   and  2 dyx∫π  are 

required. Students should be able to find a 
volume of revolution given either Cartesian 
equations or parametric equations. 

5.2 Evaluate improper 
integrals where 
either the integrand 
is undefined at a 
value in the range of 
integration or the 
range of integration 
extends to infinity. 

For example, 

2

0 0

1e  d , d
∞

−∫ ∫x x x
x

 

5.3 Understand and 
evaluate the mean 
value of a function. 

Students should be familiar with the mean 
value of a function f(x) as, 

( )1 f d
− ∫

b

a

x x
b a

 

5.4 Integrate using 
partial fractions. 

Extend to quadratic factors ax2 + c in the 
denominator 
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Topic 
What students need to learn: 

Content Guidance 

5 

Further calculus 

continued 

5.5 Differentiate inverse 
trigonometric 
functions. 

For example, students should be able to 
differentiate expressions such as,  

arcsin x + x√(1 – x2) and 1
2 arctan x2 

5.6 Integrate functions 
of the form 

2
1

22 )(
−

− xa  and 
122 )( −− xa  and be 

able to choose 
trigonometric 
substitutions to 
integrate associated 
functions. 

 

6 

Further vectors 

6.1 Understand and 
use the vector and 
Cartesian forms of 
an equation of a 
straight line in  
3-D. 

The forms, r = a + λb and  

1

1

x a
b
−  = x a

b
− 2

2

 = 
x a

b
− 3

3

  

Find the point of intersection of two 
straight lines given in vector form.  

Students should be familiar with the 
concept of skew lines and parallel lines. 

6.2 Understand and 
use the vector and 
Cartesian forms of 
the equation of a 
plane. 

The forms  

r = a + λb + µc and ax + by  + cz = d 

  

6.3 Calculate the 
scalar product and 
use it to express 
the equation of a 
plane, and to 
calculate the 
angle between 
two lines, the 
angle between 
two planes and 
the angle between 
a line and a plane. 

a.b a b cosθ=  

The form r.n = k for a plane. 

6.4 Check whether 
vectors are 
perpendicular by 
using the scalar 
product. 

Knowledge of the property that a.b = 0 if 
the vectors a and b are perpendicular. 


