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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 



  (pi) 

due in 22nd Jan 
 

FP2 PRACTICE PAPER 
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PREPARATION Every week you will be required to do some preparation for future lessons, 

to be advised by your teacher. 

 

 

CURRENT WORK – MECHANICS Work Energy and Power 
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5. 

 
  

6. 

 
  

7. 

 
  

8. 

 
  

9. 

 
 

 

CONSOLIDATION – FP2 
 

10. a) Find the value of  for which cos3x x is a particular integral of the differential equation  

          

2

2

d
9 12sin 3

d

y
y x

x
          (I) 
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b) Hence find the general solution of this differential equation. 

 

The particular solution of the differential equation for which y = 1 and 
d

2
d

y

x
  at x = 0, is y = g(x). 

c) Find g(x). 

 

d) Sketch the graph of  g ,0y x x    .   

  

11. a) Using the substitution  t = x2, or otherwise, find 
23 dxx e x

 . 

 

b) Find the general solution of the differential equation 
2d

3
d

xy
x xe

x

   , x > 0. 

  

12. a) Sketch, on the same axes, the graph of   2 4y x x   , and the line with equation 6 2y x  . 

 

b) Find the exact values of x for which   2 4 6 2x x x    . 

 

c) Hence solve the inequality   2 4 6 2x x x    .     

  

13. 
a) Sketch the curve with polar equation 3cos 2r  ,  

4 4

 
   .   

 

b) Find the area of the smaller finite region enclosed between the curve and the half-line 
6


  . 

 

c) Find the exact distance between the two tangents which are parallel to the initial line.  

  

14. The transformation T from the complex z-plane to the complex w-plane is given by 

1

i

z
w

z





 ,    iz   . 

 

a) Show that T maps points on the half-line  arg
4

z


 in the z-plane into points on the circle 

1w   in the w-plane. 

 

b) Find the image under T in the w-plane of the circle 1z   in the z-plane. 

 

c) Sketch on separate diagrams the circle 1z   in the z-plane and its image under T in the w-plane. 

 

d) Mark on your sketches the point P, where z = I, and its image Q under T in the w-plane. 

 

CHALLENGE QUESTION 
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Answers: 

FP2 Practice Paper: 

1)  lny x kx   2b) 4 7 3x    or 5 4 7x      3b) 
349
2520   

4a) 
3 3

2
2


    4b)    1 1

2 2
,1.82 , , 1.82   5a) i) 4, −2−3i 

  5b) p = 2, q = 23 

Current: 
1) 20.2 N 2a) 2940 J 2b) 98 J s-1 (or 98W) 

3a) 
9

5

mgs   3b) 
14

25

gs   4) 32 600 000 J (or 32 600 kJ) 

5a) 250 J 5b) 0.638 m s-1 6a) 480 N 

6b) 25.4 m s-1 7a) 7.42 N 7b) 435 J 

7c) 14.0 m s-1 8a) 33.3 m s-1 8b) 0.222 m s-2 

9a) 12 kW 9b) 24 kW 9c) 10.8 

 

Consolidation: 

10a) 
 

10b) 
 

10c) 
 

10d) 

 

11a) 
 

11b) 
 

12a) 

 

12b) 
 

12c) 
 

13a) 

 

13b) 
 

13c) 
 

14b) 
 

14c) 

 

14d) See previous diagrams 
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Past Challenge solutions 
 

Challenge Question – mu: 
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Challenge Question – nu: 

 
Challenge Question: xi 
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Challenge Question: omicron 
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Challenge Question: pi 
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