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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 



  (rho) A 

Due 29th January 18 
 

 

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

to be advised by your teacher. 

 

CURRENT WORK – MECHANICS Collisions 
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CONSOLIDATION – FP2 
 

10. 2
3
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a) Show that 2 3e tKt is a particular integral of the differential equation, where K is a constant to be 

found. 

 

b) Find the general solution of the differential equation. 

 

Given that a particular solution satisfies y = 3 and 
d

1
d

y

t
  when t = 0,  

 

c) find this solution. 

 

Another particular solution which satisfies y = 1 and 
d

0
d

y

t
  when t = 0, has equation 

 2 31 3 2 e ty t t     

 

d) For this particular solution draw a sketch graph of y against tm showing where the graph crosses the 

t-axis.  Determine also the coordinates of the minimum of the point on the sketch graph. 
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a) Verify that 
3exx  is an integrating factor for the differential equation. 

 

b) Find the general solution of the differential equation. 

 

c) Given that y = 1 at x = 1, find y at x = 2. 

  

12. Find the complete set of values of x for which 
2 2 2x x  .  

  

13. 

 
The figure above is a sketch of two curves C1 and C2 with polar equations 

 

 1 : 3 1 cos ,           C r a               and 

 2 : 1 cos ,           C r a           

 

The curves meet at the pole O, and at the points A and B. 

 

a) Find, in terms of a, the polar coordinates of the points A and B. 

 

b) Show that the length of the line AB is 
3 3

2
a


. 

 

The region inside C1 and outside C2 is shown shaded in the figure above. 

 

c) Find, in terms of a, the area of this region. 

 

A badge is designed which has the shape of the shaded region. 

 

Given that the length of the line AB is 4.5 cm, 

 

d) calculate the area of this badge, giving your answer to three significant figures. 

  

14. Given that y = tan x, 

 

a) find 
2 3

2 3

d d d
,   and 

d d d

y y y

x x x
  

 

b) Find the Taylor series expansion of tan x in ascending powers of 
4

x
 

 
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 up to and including the 

term in 

3

4
x
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 
. 
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c) Hence show that 

2 33
tan 1

10 10 200 3000

   
     .  

  

15. A complex number z is represented by the point P in the Argand diagram.  Given that 3i 3z   , 

 

a) sketch the locus of P. 

 

b) Find the complex number z which satisfies both   3
4

3i 3 and arg 3iz z     . 

 

The transformation T from the z-plane to the w-plane is given by 
2i

w
w

 . 

 

c) Show that T maps 3i 3z   to a line in the w-plane, and give the Cartesian equation of this line.     

  

 

CHALLENGE QUESTION 
 

 
 

 

Answers: 

Current 

1) 2.94 s 2)  −1 ms-1, 0.5 ms-1 & 1.75 ms-1 3) −1.5 ms-1, 0.5 ms-1 & 5 ms-1 

4a)   2
3

1 3 3u e u e      4b) A moves away from B 5) 
5 7

 and 
8 12

u u   

6a) 2 m s-1 6b) 12 060 J = 12.06 kJ 7) 0.3 m s-1          3600 J 

8) v – u and 1
2

v u   9) 
mu

M m
    

  

Consolidation 
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Challenge question: rho  
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