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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 o (upsilon) A

Due w/b 26" Feb 18
5 questions and an M2 paper to be given in

P R E PA RAT | O N Every week you will be required to do some preparation for future lessons,

to be advised by your teacher.

CURRENT WORK - MECHANICS

You need to complete the following past paper, timed and using good exam technique. Check the
mark scheme only after you have completed the paper: M2 Edexcel January 2005.

CONSOLIDATION - FP2

1. a) Show that the transformation y = xv transforms the equation
dy ., dy 2 5
X2 =2 —2x—Z+(2+9%x% )y = x I
dx? dx ( )y 0

into the equation

2
j—\zl+9v:x2 (1)
X

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

¢) Hence state the general solution of the differential equation I.

Find the general solution of the differential equation (x +1)j_y+ 2y = 1, x>0
X X

giving your answer in the form y = f(x).

a) Given that z =¢", show that z" ——=2isinng, where n is a positive integer.
z

b) Show that sin® @ = %(sin 50 —5sin 39 +10sin9).

¢) Hence solve, inthe interval 0 < #< 2w,  sin50-5sin30+6sin@=0

4.  Find the set of values of x for which
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A curve C has polar equation r? =a’c0s20,0< 6 < % . The line | is parallel to the initial line,

and I is the tangent to C at the point P, as shown in the figure above.

a) (i) Show that, for any point on C, r?sin®@ can be expressed in terms of sindand a only.

(ii) Hence, using differentiation, show that the polar coordinates of P are (i Zj.

V2'6
The shaded region R, shown in the figure above, is bounded by C, the line | and the half-line
. . T
with equation & = 5

2
b) Show that the area of R is %(3\/3—4) .

CHALLENGE QUESTION

How many integers greater than or equal to zero and less than 1000 are not divisible by 2 or 57
What is the average value of these integers?

How many integers greater than or equal to zero and less than 9261 are not divisible by 3 or 77
What is the average value of these integers?
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Answers:

Current work:
1b) % W 2a)  10.7 cm 3b)  g=25°
3a) 4107 3b) 067 4a) 5.0
4b) 78 m 50) 14ms™ 5¢) 850N
5d)  335KkJ 5e)  Resistances vary with speeds — 6b) % <e=1
6) e=. 78) 4775 7b)  122m
7¢)  332ms?! 7d)  39.6°

Consolidation

- Reos s Adsinlte BxwsIn -2
1) ""iff“f"‘ tBes3x Y Wit 2 2 4= (len) (xxtax <)
al - §r avL - X
= ¥ CLE
3¢) 9'7n3-3‘j ‘l-:_q-l 4) 2e¢xdl

Challenge question: pi

First we expand binomially:

()
A HOE - GOE

i
+

It is clear that the next term in the expansion would introduce the seventh and eighth places of
decimals, which it seems we do not need. Of course, after further manipulations we might find that
the above caleulation does not supply the 6 decimal places we need, in which case we will work out
the next term in the expansion.

1

98 \I TV2

But [— | = Y2 so /2~ 0.899495/7 = 1414214 .
100 10

Second part:

(1+:%)
O HOEE - BHEE "

] 64 N 5 83
1000 106 7 3109

= 1.007936 + 26 1 _ 1.007937 .
3 108

i

Successive terms in the expansion decrease by a factor of about 1000, so this should give the right
mnumber of decimal places.

(128)?}! 492  8y2
But = =

J B T T —~ ] F )
175 = 0 V2 = 10.0793/8 = 1.250021 .
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