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Name …………………………………………….


“Genius is 1% inspiration and 99% perspiration.”
Einstein

AQA Further Mathematics (7367)
A-level Further Mathematics is designed to broaden and deepen the mathematical knowledge and skills developed when studying A-level Mathematics. It may be studied alongside or after taking A-level Mathematics and provides a stimulating experience for those who enjoy the subject. Maths is essential for many higher education courses and careers. AQA have worked closely with
higher education to ensure this qualification gives students the best possible chance to
progress and realise their potential.
Studying both A-level Mathematics and A-level Further Mathematics provides a foundation for further studies in any Science or Maths-based course, ranging from Computer Science, Medical Sciences, and Psychology to Statistics, Management and Actuarial Science.
The first section of this Bridging project is based on part of the compulsory part of the course. It is made up of past exam questions. This section will be marked and graded as follows:
A = 80%
B = 70%
C = 60%
D = 50%
E = 40%
The second and third sections of this project provide an opportunity for you to show off your advanced mathematical skills and understanding. You will be assessed and receive feedback on the following:
· Mathematical Presentation
· Communication
· Solution
This needs to be handed in during your first Further Maths lesson in September.


Complex Numbers

1.	(a)	Find the value of the following, giving each answer in the form a + bi, where a and b are integers.
(i)	(2 + 3i)2
(2)
(ii)	(2 + 3i)4
(2)
(b)	(i)	Given that 2 + 3i is a root of the equation
z4 + 40z + k = 0
	find the value of the real constant k.
(2)
(ii)	Write down another root of the equation z4 + 40z + k = 0.
(1)

(Total 7 marks)



2.	(a)	Find the two square roots of 2i
(2)
(b)	Complete the square for z² – 2iz
(2)
(c)	Hence, or otherwise, solve the equation
z² – 2iz = 1 + 2i
(3)
(Total 7 marks)










Problem Solving
'All Tied Up'
I really enjoy wrapping presents - pieces of ribbon, bows and pretty paper - trying to make the present as attractive as possible. 
[image: A picutre of the box with the ribbon touching all six faces.]
I like to run a ribbon around the box so that it makes a complete loop with two parallel pieces of ribbon on the top (and on the bottom) of the box. The ribbon crosses every face once, except the top and bottom, which it crosses twice. The ribbon rests tightly against the box all the way round because the angle at which it meets a corner is continued onto the next face. I can cut the ribbon in advance of placing it around the box and I can slide the ribbon around a little to position it.
If the box is 20 cm by 10 cm by 5cm - how long will the ribbon be?
What will it be for any box with height h, width w and length l? 

'Compare Areas' 
The triangle ABC is isosceles with a right angle at B. In each diagram the triangle ABC has either a circle or one of two (different) squares inscribed within it.
[image: http://nrich.maths.org/content/98/01/six3/areas.jpg]
Which of the inscribed figures has the greatest area?

Proof

'Reasonable Algebra' 

12 can be made as a sum of consecutive numbers: 3 + 4 + 5.

15 can also be made as a sum of consecutive numbers in several ways, for example 7 + 8.
At first it seems that maybe any total could be made as a sum of consecutive numbers. However, after trying several possibilities, it doesn't seem as though we can make 16 in this way.
Every total from 17 to 31 can be made as a sum of consecutive numbers, until we reach 32.
Use algebra to reason why 16 and 32 are impossible to create as the sum of consecutive numbers.

'Sum of Squares'
If x, y and z are real numbers, prove that





[bookmark: _gjdgxs]Have a good break and we look forward to seeing you in September.
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