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P1-P2-P3-P4-S1-M1- one-page formula sheet

* not in the Pearson Edexcel IAL formulae booklet — learn it. Everything else is printed in the booklet.

—btv/b2—4ac

2a
* Discriminant b2 — 4ac: > 0 two real roots, = 0
equal roots, < 0 no real roots

s Quadratic formula: £ =

* Completing the square:
2
z2+bz+c= (:c—i—%) +c— %

m

* Indices; surds: a™" = ain, an =4{/a™;
1 _ Ve
Ja a

e _ _ 320
* Lines: y — y; = m(z — z1), m = Pl

mimeg = -1
* Transformations: f(z) + a up q; f(z + a) lefta
; af(x) vertical xa; f(az) horizontal x 1

Mensuration: sphere A = 47r?,
cone curved A = nrl
a __ b
sinA ~ sinB?
a2 =b>+c?—2bccos A
* Area; arc sector (radians): 2absmC’

s=r0; 1r29

* D|fferent|ate [ integrate z™: %m" =nz" 1,
n+1
Ja"de = Z 5 +c(n#-1)
* Tangent; normal: y — y1 = m(z — z1),
__ 1
my = I

* Factor & remainder theorems:
f(a) =0 < (z — a) afactor;
remainder f(a)

* Circle: (z — a)? + (y — b)% =
tangent | radius

Arithmetic series:

Sp=1n(a+1) = in[2a+ (n— 1)d]

* nth terms: Uy = a + (n — 1)d, u, = ar™!
Geometric series: S, = a(i::n) ,

S = 1% (Ir| < 1)

Binomial, n € N:
(a—l—b)"—a + (})a" o+ --- + b7,

(n) = 'r‘(n—r)'

* Log laws: log, zy = log, = + log, v,

log, £ = log, z — log, y, log, z* = klog, =
Change of base: log, z = }3::2

* Trig: tanf = 28 sin? 6+ cos?§ =1
Trapezium rule, h = 22 f:yd:z:

~ 3h{(yo +yn) +2(y1+--- +yn-1)}
* Stationary points: f'(z) = 0;

f" < 0max, f” > 0min

* Area under a curve: f: ydz

Exponential form: eZIne = ¢

* Reciprocal identities: sec?§ = 1 + tan? 4,
cosec?d =1+ cot?d

Compound sin:

sin(A + B) = sin A cos B + cos Asin B
Compound cos:

cos(A £+ B) = cos Acos BFsin Asin B

Compound tan: tan(A + B) = %

* Double angle: sin2A4 = 2sin Acos A,
cos2A =2cos? A —1=1—2sin? 4,

__ _2tand
tan24 = 1—tan2 A

* Rform: asind +bcosf = Rsin(6 + a),
= \/m, tana = k

* Standard derivatives: (ekz)’ kel=,

(Inz)' = 1, (sinkz)’ = kcoskz,

(coskz) = —k sin kxz

Trig derivatives: (tan kz)' = ksec? kz,
(secz)’ = secztanz, (cotz) =
(cosec )’ = — cosec z cot

— cosec? z,

* Product; chain: (uv)’ = wv' + vu';
dy _ dy du
dc — dudw

. £\ _ flo=fd
Quotient: E(;) = S5
Y - . |
* Inverse: &y = @jdz
* Integrals: [eFedz = 1 e + ¢,

Jidz=In|z|+c,
fcosk:cdz— Tsinkz +c

* Iteration; sign change: Z,11 = g(Zn);
f(a)f(b) < 0= root in (a,bd)
* Functions: fg(z) = f(g(z)); f ! reflects f in

Yy = x; modulus graphs

P4 - Pure 4

Binomial, |z| < 1,n € Q
1+x"=1+nz+mm2+ .
(1+2)

* Partial fractions: m A +-Z,
_ C

@a)2@b) —_ sa (z a)z +3

* Parametric; implicit: H = %;

d y2 — 2yg_!ml
Integrals: [ sec? kx dz = ;tankz,
Jtanzdz =In|secz|, [ cot z dx = In|sin z|
More integrals:

J coseczdz = —In | cosec z + cot z|,
[seczdz =In|secz + tanz|

By parts: fud—” dz = uwv fvd” dz
* Reverse chain: [ “ff(:)) dz =ln|f(z)|+¢

* Volume of revolution: V = ﬂ'fb y?dz
* Separable DE: [ 9% W= = [ f(z)dz

* Vectors: a-b = a1b; + asby + asbs
= |a||b| cos 8
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* Line; perpendicular:r =a+ Ab;a-b =10

* Magnitude: |a| = \/m

T et _ 2
Ef ’ Xf
2:8:F = a+ by, 05 = |bloy

* Median by interpolation:

Q2=

* Mean; variance: & =

0'_

* Coding y =

* Outliers (if asked): < @1 — k(Q3 — Q1) or
> Q3+ k(Qs — Q1)

Union:

P(AUB) = P(A)+ P(B)— P(ANB)
Intersection: P(AN B) = P(A)P(B | A)

% Conditional; independent:

P(A|B) = P},fgf) P(AN B) = P(A)P(B)
Discrete r.v.: E(X) = Y zP(X = z),
Var(X) = Y 2*P(X =z) — p?

Function of X: E(g(X)) =Y g(z)P(X = z)

* Linear: E(aX + b) = aE(X) + b,

Var(aX +b) = a2Va.r(X)

* Discrete uniformon 1,.

Var(X) = 2=

Szan Szy' Szz = Ew
=Sazy— Z$EU

. S:cy
PMCC: r =
/5225
Sa EL

Regressionliney = a +bx: b= g

., E(X) n+1

(E z)2

a=y—bz
* Normal: Z = =& ~ N(0,1)

M1 - Mechanics 1 (nothlng printed)

* suvat: v = u + at, s = ut+ —at2
s=vt— 1at?, s = 3 (u+0)t, 0> = u? + 2as
* Vectors: v=u+ at, r =rg + vt,

speed = |v|

* Newton's 2nd law; weight: F' = ma,

W =mg(g=98ms2)

* Friction: F' < uR; limiting F' = uR

* Momentum; impulse: p = muv;
I=Ft=mv—mu

* Conservation of momentum:

miu; + Moty = Mv1 + Mav3

* Moments: moment = F x d ;
equilibrium: Y} F =0, Y M =0

* Slope at 0: weight component mgsin # down

the slope; R = mg cos @ if nothing else acts
perpendicular to it

* Velocity-time graph: gradient = acceleration,
area = displacement
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