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Unit C4 

Pure Mathematics 4 
 
Candidates will be expected to be familiar with the knowledge, skills and understanding implicit in 

Units Cl, C2 and C3. 

 

 

Topics Notes 

 

1. Binomial series for any rational n. To include the expansion, in ascending powers 

of x, of  expressions such as 
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including the condition for convergence. 

 

 Simplification of rational expressions       

including factorising and cancelling, and         

algebraic division. 

 Rational functions. Partial fractions  

(denominators not more complicated than 

repeated linear terms).  

 

 

 

 

 

With denominators of the form  

(ax + b)(cx + d), and (ax + b)(cx + d)
2
. 

The degree of the numerator will be less than 

the degree of the denominator. Candidates will 

not be expected to sketch the graphs of rational 

functions. 

 

 

2. Knowledge and use of formulae for  

 sin(A ± B), cos(A ± B) and tan(A ± B); of 

double angle formulae; and of 

expressions for acosq + bsinq in the 

equivalent forms r cos(q ± a) or  

 r sin (q ± a). 

 

Use of these formulae to solve equations in a 

given range, such as 

(i) sin2q = sinq,  (ii) 3cosq  + sinq = 2. 

Applications to integration 

e.g.  xxdcos2ò . 

Application to finding greatest and least values, 

e.g.  the least value of                 1                  . 

                                       3cosq + 4sinq + 10 

 

 

3. Cartesian and parametric equations of 

curves and conversion between the two      

forms. 

   

To include finding the equations of tangents and 

normals to curves defined parametrically or 

implicitly. 

Knowledge of the properties of curves other 

than the circle will not be expected. 

 

 

4. Formation of simple differential 

equations. 

 

 Exponential growth and decay. 

 

Questions may be set on the modelling of 

practical problems e.g. population growth, 

radioactive decay. Questions on the kinematics 

of a particle will not be set. 
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Topics Notes 

 

5. Evaluation of volume of revolution. 

 

 Simple cases of integration by  

substitution and integration by parts.  

 These methods as the reverse processes of 

the chain rule and the product rule 

respectively. 

  

 Simple cases of integration using partial 

fractions. 

 

 Analytical solution of simple first order 

differential equations with separable 

variables. 

 

 

Rotation about the x-axis only. 

 

Substitutions will be given. 

6. Vectors in two and three dimensions.  

 

 Magnitude of a vector. 

 Algebraic operations of vector addition 

and multiplication by scalars, and their 

geometrical interpretations. 

 Position vectors. The distance between 

two points. Vector equations of lines. 

 

 

 

 The scalar product. Its use for calculating 

the angle between two lines. 

 

 

Unit vectors. Use of unit vectors i, j, k.  

 

 

Condition for two vectors to be parallel. 

 

 

 

Use of  AB =  b - a. Use and derivation of the 

position vector of a point dividing a line in a 

given ratio. Intersection of two lines. 

 

Condition for two vectors to be perpendicular. 

 


