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5.
y = sec2 x

 (a) Show that d
d

2

2
4 26 4y

x
x x= −sec sec .

(4)

 (b) Find a Taylor series expansion of sec2 x in ascending powers of 
4
πx⎛ ⎞−⎜ ⎟

⎝ ⎠
, up to and

  including the term in 
3

4
πx⎛ ⎞−⎜ ⎟

⎝ ⎠
.

(6)
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Question 5 continued
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2. The displacement x metres of a particle at time t seconds is given by the differential 
equation

2

2

d cos 0
d

x x x
t
+ + =

 When 0=t , 0=x  and d 1
d 2
x
t
= .

 Find a Taylor series solution for x in ascending powers of t, up to and including the term 
in 3t .

(5)
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2.

 

 (a) Show that

 ,

  where k is a constant to be found.
(3)

 Given that, at  and ,

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

(4)
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5.
 

  (a) Show that 

 
  (2)

  Given that y = 1 at x = 1,

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

  (8)
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Question 5 continued
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4. Given that

y y
x

y
x

yd
d

d
d

2

2

2

5 0+ ⎛
⎝⎜

⎞
⎠⎟

+ =

 (a) find d
d

3

3
y
x

 in terms of d
d

2

2
y

x
, d

d
y
x

 and y.
(4)

 Given that y = 2 and d
d
y
x
= 2  at x = 0

 (b) find a series solution for y in ascending powers of x, up to and including the term in x3.
(5)
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Question 4 continued
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3.                                                 d
d

2

2 4 0y
x

y x+ − =sin

 Given that y y
x

x= = =1
2

1
8

0 and d
d

 at ,

 find a series expansion for y in terms of x, up to and including the term in x3.
(5)
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Further Pure Mathematics FP2 

Candidates sitting FP2 may also require those formulae listed under Further Pure 
Mathematics FP1 and Core Mathematics C1–C4. 

Area of a sector 

A = θd
2
1 2r        (polar coordinates) 

Complex numbers 

θθθ sinicosei +=
)sini(cos)}sini(cos{ θθθθ nnrr nn +=+

The roots of 1=nz  are given by n
k

z
i2

e
π

= , for 1 ,  ,2 ,1 ,0 −= nk

Maclaurin’s and Taylor’s Series 
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Further Pure Mathematics FP1 

Candidates sitting FP1 may also require those formulae listed under Core Mathematics C1 
and C2. 

Summations

)12)(1(6
1

1

2 ++=
=

nnnr
n

r

22
4
1

1

3 )1( +=
=

nnr
n

r

Numerical solution of equations 

The Newton-Raphson iteration for solving 0)f( =x :
)(f
)f(

1
n

n
nn x

x
xx

′
−=+

Conics

Parabola Rectangular
Hyperbola

Standard
Form axy 42 = xy = c2

Parametric 
Form (at2, 2at)

t
cct,

Foci )0 ,(a Not required 

Directrices ax −= Not required 

Matrix transformations 

Anticlockwise rotation through θ about O:
−

θθ
θθ

cos  sin
sincos

Reflection in the line xy )(tanθ= :
− θθ

θθ
2cos2sin
2sin  2cos

In FP1, θ will be a multiple of 45°.
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Core Mathematics C4 

Candidates sitting C4 may also require those formulae listed under Core Mathematics C1, C2 
and C3. 

Integration  (+ constant)

f(x) xx d)f(  

 sec2 kx    
k
1  tan kx

xtan xsecln

xcot xsinln

xcosec )tan(ln,cotcosecln 2
1 xxx +−

xsec )tan(ln,tansecln 4
1

2
1 π++ xxx

−= x
x
uvuvx

x
vu d

d
dd

d
d
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Core Mathematics C3 

Candidates sitting C3 may also require those formulae listed under Core Mathematics C1 and 
C2.

Logarithms and exponentials 

xax a=lne

Trigonometric identities 

BABABA sincoscossin)(sin ±=±
BABABA sinsincoscos)(cos =±

))((      
tantan1
tantan)(tan 2

1 π+≠±±=± kBA
BA
BABA

2
cos

2
sin2sinsin BABABA −+=+

2
sin

2
cos2sinsin BABABA −+=−

2
cos

2
cos2coscos BABABA −+=+

2
sin

2
sin2coscos BABABA −+−=−

Differentiation

 f(x) f ′(x)

tan kx k sec2 kx   

sec x sec x tan x

cot x –cosec2 x

cosec x –cosec x cot x

)g(
)f(

x
x

   
))(g(

)(g)f(  )g()(f
2x

xxxx ′−′
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Core Mathematics C2 

Candidates sitting C2 may also require those formulae listed under Core Mathematics C1. 

Cosine rule 

 a2 = b2 + c2 – 2bc cos A

Binomial series 

       
21

)( 221 nrrnnnnn bba
r
n

ba
n

ba
n

aba ++++++=+ −−−    (n ∈ )
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!C 
rnr

n
r
n

r
n

−
==

∈<+
×××

+−−++
×
−++=+ nxx

r
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21
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21
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Logarithms and exponentials 

a
x

x
b

b
a log

log
log =

Geometric series 

 un = arn − 1 

 Sn = 
r 
ra n

−
−

1
)1(

S∞ = 
r  

a
−1

 for ⏐r⏐ < 1 

Numerical integration 

The trapezium rule: 
b

a

xy d ≈ 2
1 h{(y0 + yn) + 2(y1 + y2 + ... + yn – 1)}, where 

n
abh −=
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Core Mathematics C1 

Mensuration

Surface area of sphere = 4π r 2

Area of curved surface of cone = π r × slant height 

Arithmetic series 

 un = a + (n – 1)d

 Sn = 
2
1 n(a + l) = 

2
1 n[2a + (n − 1)d]




