
FP1 test paper November 2016

None of you did well, but it's all fixable, even before the mock exam next week. You 
should go through your paper carefully, see where you made mistakes, see where you
blanked out, and use the mark scheme to get correct answers. You will learn a lot by 
doing that.

QUESTION 1: INEQUALITIES

Everyone did fine on this

QUESTION 2: SERIES

Pretty much everyone knew that to express 
2

(2r+1)(2r+3)
in partial fractions 

they had to write
2

(2r+1)(2 r+3)
= A

(2r+1)
+ B
(2 r+3)

 and then multiply up by (2r+1)(2r+3) to 

get:

2=A(2r+3)+B (2r+1) . This is not an equation to find r, but an identity, an 
equation which is true for whatever value of r. So you can equate the coefficients of r 
on both sides of the equation, and the constants on both sides. That gives you A=1, 
B= -1. Most of you got that far.

So you could write: 
2

(2r+1)(2 r+3)
= 1

(2r+1)
− 1

(2r+3)
and go from there. Only some of you got mixed up at that point. Practise partial 
fractions! These exercises from the C4 textbook will give you good practice.

And here are the answers:



QUESTION 3: MACLAURIN

If y = ln (1+5x), then 
dy
dx

= 5
(1+5 x)

 But some of you missed out the 5, which 

messed up everything after that. This is straightforward C3 differentiation, not fancy 
Further Maths stuff. But everyone other than Alex and Taija messed up the 
differentiation at some point or other.

Once you had the derivatives, all you had to do was calculate y ,
dy
dx
,
d2 y
dx2

,
d3 y
dx3

at

x=0 and plug the numbers into the Maclaurin series formula which you had on your 
formula sheet

f (x)=f (0)+x f ' (0)+ x
2

2 !
f ' ' (0)+ x

3

3 !
f ' ' (0)+... .

f(0) = y at x=0, f'(0) = dy/dx at x=0, f''(0) = d2y/dx2 at x=0, and so on. But everyone 
but Alex messed this up. Practise Maclaurin! Ex.6B Q.1 and 2 will be useful 
practice.

QUESTION 6: DE MOIVRE

Pretty much everyone was ok on part (a), the basic De Moivre Theorem calculation.

Then part (a) shows that if sin 5θ = 5 sin θ, then either sin θ = 0 or 16sin5 θ = 20 sin3 

θ, in other words sin2 θ = 20/16, which is impossible because sin2 θ can't be bigger 
than 1.

QUESTION 8: MÖBIUS TRANSFORMATION

Look at the mark scheme. This is easy to do by either the geometric or the algebraic 
method. Last time you did a test, everyone was fine with the geometric method, and 
most of you could make a reasonable attempt at the algebraic method. Not so good 
this time.
For practice, I suggest looking at the mark scheme and calculating - by either 
geometric method or algebraic method, whichever you prefer - the locus of:

1. |z − 6i| = 3 |z − 3|
2. 2 |z − 6i| = |z − 3|
3. |z − 6| = |z − 3|



4. w=(z − 3)/(z − 2) if locus of z is |z|=1

Remember: if z is a complex number, x + iy, |z| means √(x2+y2), and |z|2 is very 
different from z2.

Answers on those loci:

1. Circle centre 
27
8

−3
4
i , radius 9√5

8
2. Circle centre −1+3 i , radius √5
3. Line x=4½
4. Circle centre 5/3, radius 1/3

QUESTION 9: 2nd ORDER DIFFERENTIAL EQUATION

Working out the particular integral is trickier than usual in this case. The 
complementary function is A cos 8t + B sin 8t, as most of you found, more or less.
Therefore trying anything like V= λ cos 8t + μ sin 8t won't work to find a particular 
integral: anything like that will just give you zero on the left hand side.
The question kindly solved that puzzle for you by telling you to try V = λt sin 8t. All 
you had to do, then, to find λ, was basic C3 differentiation, but that is where most of 
you fell down.
The general solution turns out as

V=A cos8 t+B sin 8 t+ 1
16
t sin 8 t

Then you just have to differentiate accurately to find dV/dt, and put t=0 in the 
equations for V and for dV/dt to use the information you're given: V=0 and dV/dt=0 
when t=0.

No-one did that accurately enough to have a good basis to answer part (d). But in fact
the particular solution has A=B=0, so

V= 1
16
t sin 8 t

That's like simple harmonic motion, except that the amplitude gets bigger and bigger 
as t gets bigger. Something like "the amplitude of the oscillations of V increase in line
with t" would do as an answer.
Make sure you also practise first order differential equations before Monday's mock 
exam.


