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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 



  (omicron) A 

due in w/b 15th 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 Centres of Mass 

Suspension and Tilting 
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CONSOLIDATION – FP2 
 

10. 22
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a) Find an expression for 
3

3

d

d

y

x
 . 

 

Given that y = 1 and 
d

1
d

y

x
  at x =0, 

b) find the series solution for y, in ascending powers of x, up to and including the term in x3. 

 

c) Comment on whether it would be sensible to use your series solution to give estimates for y at    x = 

0.2 and at x = 50. 

  

11. 
a) Use the substitution y = vx to transform the equation  

  
2

4d
, 0

d

x y x yy
x

x x

 
   (I)  into the 

equation 

 
2d

2
d

v
x v

x
   (II) . 

 

b) Solve the differential equation II to find v as a function of x. 

 

c) Hence show that 2
ln

x
y x

x c
  


, where c is an arbitrary constant, is a general solution of the 

differential equation I.  

  

12. 
Solve the inequality 
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13. 

 
A logo is designed which consists of two overlapping closed curves.   

 

The polar equations of these curves are 

 

 
 

 

3 2cos           and

5 2cos ,0 2

r a

r a


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 

   
  

 

Above is a sketch (not to scale) of these two curves. 

 

a) Write down the polar coordinates of the points A and B where the curves meet the initial line. 

 

b) Find the polar coordinates of the points C and D where the two curves meet. 

 

c) Show that the area of the overlapping region, which is shaded in the figure is  
2

49 48
3

a
     

  

14. 
Prove by the method of differences that   2 1

6

1

1 2 1 , 1
n

r

r n n n n


    .  

 

 

CHALLENGE QUESTION 
 

 
 

Optional work 

Need more M2 practice? 

 

Try the  exam paper below.    
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3. 

 
 

4.  

 

5. 
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Answers 
Current: 

1) 1
2

6   2) 63.0° (3 s.f.) 3) α = 53° 

4a) i) 26
7

cm      ii) 18
7

cm   4b) α = 34.7° 5a) 0.413m (3 s.f.) 

5b) 13° (nearest degree) 5c) 0.275 (3 s.f.) 6) θ = 36.9° 

7a) 
13

9

a   7b) 
4

9

a  7c) 45° 

7d) 
5

9

M
m    8a) i) 4

5

a         ii) 
2

a  8b) θ =58° 

9a) i) 1.7a        ii) 1.1a 9b) θ =32.5°   

 

Consolidation: 

10a) 
 

10b) 
 

10c)  

11b) 
 

12) 
 

13a) 
 

13b) 
 

    

 

Challenge Question: lambda 

 

 
 

Optional work 
 

 

1. 
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