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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 



  (sigma) A 

Due 5th Feb 18 
 

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

to be advised by your teacher. 

 

CURRENT WORK – MECHANICS  
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3. 

 
  

4. 

 
  

5. 

 
  

6. A smooth sphere S of mass m is moving with speed u on a smooth horizontal plane.  The sphere S 

collides with another smooth sphere T, of equal radius to S but of mass km, moving in the same 

straight line and in the same direction with speed 1
2

, 0u   . The coefficient of restitution 

between S and T is e. 

 

Given that S is brought to rest by the impact,  

 

a) show that 
 

1

1

k
e

k









. 

 

b) Deduce that k > 1.   

  

7. A particle A, of mass 2m, is moving with speed u on a horizontal table when it collides directly with 

a particle B, of mass 3m, which is at rest.  The coefficient of restitution between the particles is e. 

 

a) Find, in terms of e and u, the velocities of A and B immediately after the collision. 
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b) Show that, for all possible values of e, the speed of A immediately after the collusion is not 

greater than 2
5
u . 

 

Given that the magnitude of the impulse exerted by B on A is 11
5

mu , 

 

c) find the value of e.   

  

8. A smooth sphere A of mass m is moving with speed u on a smooth horizontal table when it collides 

directly with another smooth sphere B of mass 3m, which is at rest on the table.  The coefficient of 

restitution between A and B is e.  The spheres have the same radius and are modelled as particles. 

 

a) Show that the speed of B immediately after the collision is  1
4

1 e u . 

 

b) Find the speed of A immediately after the collision. 

 

Immediately after the collision the total kinetic energy of the spheres is 21
6
mu . 

 

c) Find the value of e. 

 

d) Hence show that A is at rest after the collision.   

  

9. A particle P of mass 3m is moving with speed 2u in a straight line on a smooth horizontal table.  

The particle P collides with a particle Q of mass 2m moving with speed u in the opposite direction 

to P.  the coefficient of restitution between P and Q is e.   

 

a) Show that the speed of Q after the collision is  1
5

9 4u e   

 

As a result of the collision, the direction of motion of P is reversed. 

 

b) Find the range of possible values of e. 

 

Given that the magnitude of the impulse of P on Q is 32
5

mu , 

 

c) find the value of e. 

 

CONSOLIDATION – FP2 
 

10. 2

2

d d
4 5 65sin 2 ,  0

d d

y y
y x x

x x
      

 

a) Find the general solution of the differential equation. 

 

b) Show that for large values of x this general solution may be approximated by a sine 

function and find this sine function. 

  

11. 
a) Find the general solution of the differential equation 

d
2

d

y
y x

x
    

 

Given that y = 1 at x = 0, 
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b) find the exact values of the coordinates of the minimum point of the particular solution 

curve, 

 

c) draw a sketch of this particular solution curve. 

  

12. a) Sketch the graph of 2y x a  , given that a > 0. 

 

b) Solve 2 2x a x a   , where a > 0.   

  

13. 
a) Express 

 
1

2r r 
 in partial fractions. 

 

b) Hence prove, by the method of differences, that 
 

 

  1

3 54

2 1 2

n

r

n n

r r n n




  
  . 

 

c) Find the value of 
 

100

50

4

2r r r 
 , to 4 decimal places.  

  

14. 
The curve C has polar equation       6cos ,             

2 2
r

 
      , 

and the line D has polar equation    
5

3sec ,   
3 6 6

r
  

 
 

    
 

 . 

 

a) Find a Cartesian equation of C and a Cartesian equation of D. 

 

b) Sketch on the same diagram the graphs of C and D, indicating where each cuts the initial 

line. 

 

The graphs of C and D intersect at the points P and Q. 

 

c) Find the polar coordinates of P and Q. 

  

15. In the Argand diagram the point P represents the complex number z. 

 

Given that 
2

arg
2 2

z i

z

 
 

 
, 

 

a) sketch the locus of P, 

 

b) deduce the value of 1 iz   . 

 

The transformation T from the z-plane to the w-plane is defined by 
 2 1 i

,   2
2

w z
z


  


. 

 

c) Show that the locus of P in the z-plane is mapped to part of a straight line in the w-plane, 

and show this in an Argand diagram.    
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CHALLENGE QUESTION 
 

 
 

 
 

 

Answers: 

Current work: 

1a) 41.6° 1b) 24.0° 2a) 
15 3 25 3

N, N
4 4

  

2b) 
1

3

  3) 50.2° 4) 
5

12

Mg   

5) 743 N 7a)    
2

1      2 3
5 5

B A

u u
v e v e      7c) 

5
6

e    

8b)  1
4

1 3e u   8c) 1
3

e    9b) 2
3

1e    

 

Consolidation 

10a) 
 

10b) 
 

11a) 
 

11b) 
 

11c) 

 

12a) 

 

12b) 
 

13a) 
 

13c) 
 

14a) 
 

14b) 

 

14c) 
 

15b) 
 

15c) 
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Challenge question: sigma 
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ASSIGNMENT COVER SHEET sigma 
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