
           FURTHER MATHS 
WELCOME TO A Level FURTHER MATHEMATICS AT CARDINAL NEWMAN CATHOLIC SCHOOL 

This two-year Edexcel Pearson syllabus is intended for high ability candidates who have achieved, or are 

likely to achieve, a high grade in the A Level Mathematics examination. The A Level Further Mathematics 

syllabus enables students to extend the mathematical skills, knowledge and understanding developed in 

the A Level Mathematics course. The content of the syllabus covers the areas of Extended Pure 

Mathematics, Mechanics and Statistics, Decision Maths. Knowledge of the whole content of the A Level 

Mathematics syllabus is assumed. 

Any student who wishes to follow this course should have followed the  
Higher Tier GCSE and obtained at least a grade 7  

Year 1 of the A Level is internally assessed in June  

 

Course leader: Mr H FANYO (Room 12A) 

hfanyo@cardinalnewmanschool.net 

Year 1 Further Mathematics  

Paper 1: Core Pure Mathematics 1 

Written examination: 1 hour and 30 minutes 

50% of the qualification 

75 marks 

Content overview 

Proof, Complex numbers, Matrices, Further algebra and 

functions, Further calculus, Further 

vectors 

Paper 2: Further Mathematics Option 1:         

Decision Maths 1 

 

Written examination: 1 hour and 30 minutes 

50% of the qualification 

75 marks 

Content overview 

 

2D: Decision Mathematics - Algorithms and graph 

theory, Algorithms on graphs, 

Algorithms on graphs II, Critical path analysis, Linear 

programming 

Year 2 Further Mathematics 

Paper 1: Core Pure Mathematics 1 

Written examination: 1 hour and 40 minutes 

25% of the qualification 

80 marks 

Content overview 

Proof, Complex numbers, Matrices, Further algebra and 

functions, Further calculus, Further vectors 

Paper 2: Core Pure Mathematics 2 

Written examination: 1 hour and 40 minutes 

25% of the qualification 

80 marks 

Content overview 

Complex numbers, Further algebra and functions, 

Further calculus, Polar coordinates, Hyperbolic 

functions, Differential equations 

Paper 3: Further Mathematics Option 2: 

Further Mechanics 1 and Decision Maths 1 

 

Written examination: 1 hour and 30 minutes 

50% of the qualification 

80 marks 

Content overview 

3C: Further Mechanics 1 - Momentum and impulse, 

Collisions, Centres of mass, Work and 

energy, Elastic strings and springs 

3D: Decision Mathematics 1 - Algorithms and graph 

theory, Algorithms on graphs, Algorithms on 

graphs II, Critical path analysis, Linear programming 

mailto:hfanyo@cardinalnewmanschool.net


Introduction to A level Further Maths 
 

 
 

Over the summer, we would like you to attempt these quick reviews and complete the tasks after 
carefully reading the lessons and going through the examples and the practice exercises with 
answers provided.  
 
They cover all the basic skill you ought to be familiar with before you start A-level Further Maths, 
includes: 
 

 Quadratic Inequalities 

 Sketching cubic and reciprocal graphs 

 3D shapes 
o Surface Area 
o Volume 

 Trigonometry 

 Basic knowledge of Complex Numbers 
 

 
It is vital that you complete all the tasks and have them with you on the first day back in 
September. Within the first week when you return, we will test you on these topics (baseline test). 
Some of the questions here will be used in the test. Then we will go over all the questions and 
answers in order for you to do the corrections. 
 
WORK TO BE COMPLETED BY SEPTEMBER 2020 (11 tasks):  

Task 1 from Page 5,    Task 2 from page 13     Task 3 from page 13     Task 4 from page 14       

Task 5 from page 17     Task 6 from page 21     Task 7 from page 25     Task 8 from page 28 

Task 9 from page 32     Task 10 from page 34     Task 11 from page 37 

 
At the end of each topic, you also have the Challenge question for you to have a go. 

Good luck! 

 

 



 

 

 

 

 



 

 



 

 

TO DO (Task 1): 

 

 

 

 

 

 



 

CHALLENGE 

 

 

 

 



 

 

 

 



 

 

 



 

 

 

 

 



 

 

 



TO DO (Task 2): 

 

 

 



 

 

 



TO DO (Task 3) 

 

 



 

 

 

TO DO (Task 4) 

 



 

 

 

 



 

 



 

 

TO DO (Task 5): 

 

 

 



 

 

 

 

 

 

 

 

 

 



CHALLENGE: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Volume and surface area of 3D shapes 
 

 A LEVEL LINKS 

 Scheme of work: 6b. Gradients, tangents, normals, maxima and minima 
 

Key points 

 Volume of a prism = cross-sectional area × length. 

 The surface area of a 3D shape is the total area  

of all its faces. 

 

 Volume of a pyramid = 
1

3
 × area of base × vertical height. 

 

 Volume of a cylinder = πr
2
h 

 Total surface area of a cylinder = 2πr
2
 + 2πrh 

 

 Volume of a sphere = 34

3
r  

 Surface area of a sphere = 4πr
2
 

 

 Volume of a cone = 21

3
r h  

 Total surface area of a cone = πrl + πr
2
 

 

Examples 

Example 1 The triangular prism has volume 504 cm
3
.  

  Work out its length. 

 

 

 

 

V = 1
2

bhl 

 

504 = 1
2

 × 9 × 4 × l 

 

504 = 18 × l 

l = 504 ÷ 18 

= 28 cm 

1 Write out the formula for the 

volume of a triangular prism. 

2 Substitute known values into the 

formula. 

3 Simplify 

4 Rearrange to work out l. 

5 Remember the units. 

 

 

 

 

 

 



Example 2 Calculate the volume of the 3D solid. 

 Give your answer in terms of π. 

 

 

 

 

Total volume = volume of hemisphere  

+ Volume of cone  

    = 
1
2  of 

4
3 πr

3
 + 

1
3 πr

2
h 

 

Total volume = 
1
2  × 

4
3  × π × 5

3
  

+ 
1
3  × π × 5

2 
× 7 

 = 
425

3 π cm
3 

1 The solid is made up of a 

hemisphere radius 5 cm and  

a cone with radius 5 cm and height 

12 − 5 = 7 cm. 

 

 

2 Substitute the measurements into the 

formula for the total volume. 

 

 

3 Remember the units. 

 

TO DO (Task 6): 

1 Work out the volume of each solid. 

 Leave your answers in terms of π where appropriate. 

 a   b 

 

 

 

 c   d 

 

 

 

 e   f  a sphere with radius 7 cm 

 

 

 

 



g a sphere with diameter 9 cm  h a hemisphere with radius 3 cm 

 i   j 

 

 

  

 

2 A cuboid has width 9.5 cm, height 8 cm and volume 1292 cm
3
. 

 Work out its length. 

3 The triangular prism has volume 1768 cm
3
. 

 Work out its height. 

 

 

 

 

 

 

 

 

CHALLENGE 

4 The diagram shows a solid triangular prism. 

 All the measurements are in centimetres. 

 The volume of the prism is V cm
3
. 

 Find a formula for V in terms of x. 

 Give your answer in simplified form. 

 

 

5 The diagram shows the area of each of three  

 faces of a cuboid. 

 The length of each edge of the cuboid is a whole  

 number of centimetres. 

 Work out the volume of the cuboid. 

  



6 The diagram shows a large catering size tin of beans  

 in the shape of a cylinder. 

 The tin has a radius of 8 cm and a height of 15 cm. 

 A company wants to make a new size of tin. 

 The new tin will have a radius of 6.7 cm. 

 It will have the same volume as the large tin. 

 Calculate the height of the new tin. 

 Give your answer correct to one decimal place. 

 

7 The diagram shows a sphere and a solid cylinder. 

 The sphere has radius 8 cm.  

 The solid cylinder has a base radius of 4 cm and  

 a height of h cm. 

 The total surface area of the cylinder is half the  

 total surface area of the sphere.  

 Work out the ratio of the volume of the sphere to 

 the volume of the cylinder.  

 Give your answer in its simplest form.  

 

8 The diagram shows a solid metal cylinder. 

 The cylinder has base radius 4x and height 3x. 

 The cylinder is melted down and made into  

 a sphere of radius r. 

 Find an expression for r in terms of x. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Trigonometry in right-angled triangles 
 

 A LEVEL LINKS 

 Scheme of work: 4a. Trigonometric ratios and graphs 
 

 

Key points 

 In a right-angled triangle: 

o the side opposite the right angle is called the hypotenuse 

o the side opposite the angle θ is called the opposite 

o the side next to the angle θ is called the adjacent.  

 

 In a right-angled triangle: 

o the ratio of the opposite side to the hypotenuse is the sine of angle θ, 
opp

sin
hyp

   

o the ratio of the adjacent side to the hypotenuse is the cosine of angle θ, 
adj

cos
hyp

   

o the ratio of the opposite side to the adjacent side is the tangent of angle θ, 
opp

tan
adj

   

 

 If the lengths of two sides of a right-angled triangle are given, you can find a missing angle using the inverse 

trigonometric functions: sin
−1

, cos
−1

, tan
−1

. 

 

 The sine, cosine and tangent of some angles may be written exactly. 

 

 0 30° 45° 60° 90° 

sin 0 1
2

 2

2
 3

2
 1 

cos 1 3

2
 2

2
 1

2
 0 

tan 0 3

3
 1 3   

 

 



 

 

TO DO (Task 7) 

 



 

 

 

 



 

 



 

 

TO DO (Task 8) 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Basic Knowledge of Complex Numbers 
 

 

 



 

 



 

 

TO DO (Task 9): 

 



 

 

 

 

 



 

 

 

TO DO (Task 10): 

 



 

 

 

 



 

 

 

 



 

 

TO DO (Task 11): 

 

 

 



 

 

 

 

 

 

CHALLENGE: 

1. The complex number z is defined by 
8 i

,
4i

p
z p

p


 


. Given that the real 

part of z is 
2

5
, 

a find the possible values of p.        (4) 

b Write the possible values of z in the form a + bi, where a and b are real.

        (1) 

2. 
4

1 i
z 


 

a Find z in the form a + bi, where a and b are real.       (2)                       

b Given that z is a complex root of the quadratic equation 2 0,px qx r     

where p, q and r are integers find possible values of p, q and r.        (4) 

 

         3. Given that z = x + iy, where x , y , find the value of x and the  

             value of y such that 

 

(3 – i)z* + 2iz = 9 – i 

 

     where z* is the complex conjugate of z. 

    (8) 

 

 


