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“The mathematician’s patterns, like the painter’s or the poet’s, must be beautiful: the ideas, like the colours 

or the words, must fit together in a harmonious way.  Beauty is the first test.”   G H Hardy 

Further Maths A2 (M2FP2D1) Assignment 



  (nu) A 

Due 3rd January 17  

PREPARATION Every week you will be required to do some preparation for future lessons, 

to be advised by your teacher. 

 

 

CURRENT WORK – MECHANICS: Variable Acceleration 
 

1. 

 
  
2. 

 
  

3. 
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4. 

 
  

5. 

 
  

6. 

 
  

7. 

 
  

8. 
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9. 

 
 

 

CONSOLIDATION – FP2 
 

10. a) Show that 21
2

exy x  is a solution of the differential equation  

2

2

d d
2 e

d d

xy y
y

x x
   . 

 

b) Solve the differential equation 
2

2

d d
2 e

d d

xy y
y

x x
    

 

Given that at x = 0, y = 1 and 
d

2
d

y

x
  . 

  
11. 

Using algebra, find the set of values of x for which 
3

2 5x
x

    

  

12. 

 
The curve C shown above has polar equation   r=a(3+√5cosθ),    -π ≤ θ ≤ π 

a) Find the polar coordinates of the points P and Q where the tangents to C are parallel to the 

initial line. 

 

The curve C represents the perimeter of the surface of a swimming pool.  The direct distance 

from P to Q is 20 m. 

 

b) Calculate the value of a. 

 

c) Find the area of the surface of the pool. 

 

  

13. a) Use de Moivre’s theorem to show that 5 3cos5 16cos 20cos 5cos      . 
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b) Hence find 3 distinct solutions of the equation 5 316 20 5 1 0x x x    , giving your answers 

to 3 decimal places where appropriate.   

  

14. 
Given that    

1
2 1

4

d
e cos 2 e cos , 1

d

n
nx x

n
x x n n

x
   , find the Maclaurin series expansion of 

e cosx x , in ascending powers of x, up to and including the term in x4.   
 

CHALLENGE QUESTION 

 
 

Answers: 

Current Work 

1a)  3 23i j m s-1  1b) 18j m s-2 2a)     2 33 9 4 10 6t t t   i j  m s-1  

2b) 34° (nearest degree) 3a)   
3

2 6 2 m
3

t
t t

  
    

  
i j

  
3b) 6j m 

4a) 30 m s-2 4b) OP = 75 m 5 0.8 N 

6a) 0.3 3 m   6b) 3
2

t    6c) 0.329 m s-2 (3 s.f.) 

7b) 
2u

g
  7c) 20.9°, 69.1° (nearest 0.1°) 8a)  2 13 22 24  m st t      

8b) 4
3
,6t    8c) 

11
3   8d) 

 

9a) t = 2 9b) (24i – 8j) m 

 

 

Consolidation 

10b) 
 

11) 
 

12a) 
 

12b) 
 

12c) 
 

13b) 
 

14) 
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Challenge question: iota 
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