Pure Mathematics P1
Mensuration

Surface area of sphere = 4712

Area of curved surface of cone = 7 x slant height
Cosine rule

a2 = b? + ¢ — 2bccosA

Pure Mathematics P2

Arithmetic series

u=a+(n-1d
1 1
S = En(a+|)_ En[2a+(n—1)d]

Geometric series

u =arm*

S - ad-rm

" 1-r

S = ifor|r| <1
1-r

Logarithms and exponentials

Binomial series

n n n
@a+bn=a"+ (1)a”1b+ (Z)anbz-i- e+ (r)a”rbwr ..+ b (neN)

n n!
where ="C = ———
r Torl(n=r)!

nn=b,, ,nn=d.0-red (x| <L neR)
1x 2 Ix2x...xr

@A+xX"=1+nx+

Numerical integration

The trapezium rule: jby dx ~ %h{ Y, +y)+20y,+Y,+..+y )}, where h= b;na
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Pure Mathematics P3

Candidates sitting Pure Mathematics P3 may also require those formulae listed under
Pure Mathematics P1 and P2.

Logarithms and exponentials
exina —

Trigonometric identities

sin(A + B) =sinAcosB + cosAsinB

cos(A + B) = cosAcosB ¥ sinAsinB

tan(A + B) = JNAL @nB [Ai B (k+%) nj

1F tan AtanB
SNA + sinB = ZsinA+ BcosA; B
SnA-snB= ZcosAJr BsinA_ B
2 2
COSA + cosB = 2cosAJr BcosA_ B
2 2
COSA — cosB = —ZsinA+ BsinA; B
Differentiation
f(X) f'(x)
tan kx k sec? kx
Sec X Sec X tan x
cot X — COSec? X
COSEC X — COSEC X cot X
f(X) f'(x)g(X) — f(x)g'(X)
9(x) (9(x))?
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Integration (+ constant)

f(X) jf(x) dx
1

sec? kx Etankx

tan x In| sec x|

cot x In|sin x|

Pure Mathematics P4

Candidates sitting Pure Mathematics P4 may also require those formulae listed under
Pure Mathematics P1, P2 and P3.

Binomial series

M-y M=D0-14D 0 (X <LneRr)

QA+x)"=1+nx+
1x 2 Ix2x...xr

Integration (+ constant)

f () jf(x) dx
1
COSEC X — In|cosec x + cot X, Intan[ixj
1
SEC X In|sec x + tan x|, Intan(—x+znj‘
J‘uydx:uv—“'v%dx
dx dx
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Further Pure Mathematics FP1

Candidates sitting Further Pure Mathematics FP1 may also require those formulae listed under
Pure Mathematics P1 and P2.

Summations

2= 1 n(n + 1)(2n + 1)
r=1 6

e 1 n(n + 1)?
=R

Numerical solution of equations

f(x
The Newton-Raphson iteration for solving f(X) =0:x =X —%
X
Conics
Parabola Rectangular
Hyperbola
Standard 5 B
Form y" = dax Xy =¢c
' c
Parametric (at?, 2at) ( ct, _)
Form t
Foci (a 0) Not required
Directrices X=-a Not required

Matrix transformations

Anticlockwise rotation through 6 about O: (si N

Reflection in theliney = (tand)x: (

cosf
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Further Pure Mathematics FP3

Candidates sitting Further Pure Mathematics FP3 may also require those formulae listed under
Further Pure Mathematics FP1, and Pure Mathematics P1, P2, P3 and P4.

Vectors

The resolved part of ain the direction of b is ab

bl
The point dividing AB intheratio A : uis ua+ b
A+ u
b k| [ah—ab,
Vector product: a x b = |a||b| sindhi=|a, a, a|=|ahb-abh,
b1 bz bs a1b2 - a'zbl
8 & &
a(bxc)=1[b b, b|=Db(cxa)=c(axDb)
Cl C2 CS

If Aisthe point with position vector a = aji + a,j + a,k and the direction vector b is given by
b =D+ b,j + bk, then the straight line through A with direction vector b has cartesian equation

X- 8 — y-g — 2—83(21)
b b b

1 2 3

The plane through A with normal vector n = n.i + n,j + nk has cartesian equation

nX+ny+nz+d=0whered=-an

The plane through non-collinear points A, B and C has vector equation
r=a+Ab-a)+ulc-a)=(1-21—-wa+ib +uc

The plane through the point with position vector a and parallel to b and ¢ has equation

r=a+ s+ tc

|n10c +n,p+ny+ d|

The perpendicular distance of («, g, y) fromn x+ny+n,z+d=0is
\/nlz +nZ +nl
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Hyperbolic functions

cosh?x —sinh?x=1

sinh 2x = 2sinh xcosh x

cosh 2X = cosh? X + sinh? x

acoshx=In{x+ Vx> -1} (x> 1)
arsinhx = In{x + V/x? + 1}
artanh x = 1In(lJr—X) (x| < 1)
2 \1-
Conics
. Rectangular
Ellipse Parabola Hyperbola Hyperbola
2 2 2 2
Standard Form | = + £ =1 | y2 = dax X _¥y _ Xy = ¢
a b2 az b?
Parametric : , (asec, btan6) ( c)
ct,—
Form (acosd, bsinb) (at?, 2at) (+acoshd, bsinho) "
. e<l1 e>1
Eccentricit e=1 =
Yl poza-e b? = a¥(e - 1) e=12
Foci (+ae 0) (& 0) (+ae 0) (++/2¢, +~/20)
Directrices x=+2 X=-a x=1+2 J2
T e = e X+Yy==*+2C
X_4Y 0 v-
Asymptotes none none 3 + b x=0,y=0
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Differentiation

f(X) f'(x)
. 1
arcsin X
1-x?
1
arccos x —
1-x2
1
arctan x
1+ x2
sinh x cosh x
cosh x sinh x
tanh x sech? x
arsinh x ;
J1+ x?
arcosh x ;
x2 -1
artanh x !
1-x2

Integration (+ constant; a > 0 where relevant)

f () jf(x) dx
sinh x cosh x
cosh X sinh x
tanh x Incosh x
1 )
—— arcsm(f) (x| < a)
a? — x a
az+ x? a a
1 arcosh(z), In{x+ Vx? —a?} (x> a)
X2 — a2 a
_r arsinh(f) In{x + V¢ + a2}
Jaz + x2 a)’
1 L jparX :lartanh(z) (Ix| < a)
az—x? 2a |a— X a a
1 iln X—a
X2 — a? 2a |X+a
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Arc length

2
S= 1+ (—) dx (cartesian coordinates)
[ 4

dx)* (dy) .
S= — | +]—=|dt (parametric form)
o dt dt

Surface area of revolution

2
SX:ZEI yds=2z |y [1+(%) de
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