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Edexcel 9MAO - AQA 7357 - OCR A H240 - one-page formula sheet

E A O ticks = printed in that board's formulae booklet (Edexcel 9MAO - AQA 7357 - OCR A H240). No tick: learn it.

Algebra & functions Exponentials & logarithms Trig: (tankz)’ = ksec? kz,

Quadratic formula:

—bt1/b2—4ac
2a

Discriminant b — 4ac: > 0 two
real roots, = 0 one repeated root, < 0
no real roots

r =

Completing the square:
2 _ b )2 _ B
az? +bz+c=alz+ L) +ec— &
Indices: a™a™ = a™*",
— m
(@™ =a™,a™" = ai,,, anr ={am

Surds: \/ = vavb \/_
1 _ ab
Vatvb ﬂ—b
Factor theorem:

f(a) =0 < (z — a) is a factor

Partial fractlons
__pztq
(z a)ﬁ b)

7 a +zcb’(z —2)2(z=b)

ﬁ ta
Modulus; composite; inverse:
|z <a <= —a<z<a;
fo(z) = f(9(=)); ffz) ==
Transformations: f(z) + aupa
; f(z + a) lefta; af(z) vertical xa;
f(az) horizontal x1

Coordinate geometry

Line; gradient:
y—y=mz—a1),m= 2L

Perpendicular gradients:
mimeg = -1

=22

Midpoint; distance:
($1+12 Yyity2 )
2 2 )
V(@2 —21)? + (2 — 11)?
Circle, centre (a, b), radius r:
(x—a)?+(y—0b)2=r?
Circles: tangent L radius;
angle in a semicircle is 90°;

perpendicular from centre bisects a
chord

Parametric = Cartesian:
eliminate ¢, e.g. with sin? £ 4 cos?£ = 1

Sequences & series

Arithmetic nth term:
up=a+(n—1)d
Arithmetic series:
Sn=1in(a+1) = In[2a+ (n—1)d]
Geometric nth term:

Uy = ar™1
(1J()[7] Geometric series:
1—
So=4 5 = 1o (Ir] < 1)

[(1)()[¥] Binomial, n € N:
@+ 0" =a+ (a1
+ (3)a" %% +--- +b"
[4(aa] Binomial coefﬁcient:
(n) nC —
r'(n r)!

(FJ(“)[] Binomial, |z| < 1,n € Q:
(1+2)" =1+nz+ 27at 4+

(a+bz)" =a™(1 + ;z)", valid
for |z < | ¢

Sigma; recurrence:

Soar= %n(n + 1); g1 = Fug)

Definition:
a®=b < z=log,b
Laws:
log, zy = log, = + log, ¥,
IOga % = IOga T — IOga, Y,
log, * = klog, =
Change of base:

_ logyz

log, z = oz a
Exponential form: g* = e*Ine
Inverses: e®? = ¢, Ine® = z

Linearising: y = az™ = logy
=loga + nlogz; y = kb® = logy
=logk + xlogb

Trigonometry

Sine rule; cosine rule:
— _b 2 _p2 2 _
= 25, a° =b%+c® —2bccos A
Area; arc; sector (radlans):
2a,bsmC s=r0;A= —r

a
sin A

Identities: tanf = Cosz ,
sin%6 + cos?9 =1
Reciprocal:

sec20 =1+ tan2 0,
cosec?@ =1+ cot? @
Double angle:
sin2A = 2sin Acos A,
cos2A = cos? A —sin? A
=2cos?A—1=1-2sin%4
Double angle (tan):

__ _2tanA
tan2A = —y

Compound sin:
sin(A + B) = sin Acos B
+cosAsin B

Compound cos:
cos(A+ B) =cosAcos B
Fsin Asin B

Compound tan:

tan(A £ B) = —lt;’:a‘:ﬂj:;‘n%

Harmonic form, R > 0:
asin + bcos 0 = Rsin(f + o),
R=+a?+b tana = 3
[(I([~] Small angles (radlans)
sinf = 6,cosf~1— T’ tanf ~ 6

Exact values: sin 30° = 5

sind5° = L2, 5in60° = %2,
tan 30° = %,ta,n60° =3

Inverse trig ranges:
arcsin € [— %, 7], arccos € [0, 7],
arctan € (-3,

Radians: 7 rad = 180°

Differentiation

3] . Flrst prlnC|pIes

fl(z) = f(z+h) f(z)
Standard: (:1;")’ = 'n,:c"_l,
(ekz)l kekz (]_nz)l
(sin kz)’ = kcos kz,
(coskz)' = —ksinkz
Exponential base a:
(a*®)' = ka**1na
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(seckz)' = ksec kz tan kz,

(cot kz)' = —kcosec? kz,
(cosec kz)’ = —k cosec kz cot kx
Product; chain:

r— rdy _ dy | du
(wo) =uwv' +ou, L = 2L .

Quotient: £ (%) = %
Inverse; parametric:
dy _ 1, ﬂ _ dy/dt
de = dzjdy’ dz ~ dajdt
d
Implicit: 2f) =1'(W) &
ey =2z +y
Statlonary. f' = 0; max if

f" <0, minif f” > 0. Convex f” > 0,
concave f" < 0; inflection: f” changes
sign

Tangent; normal:
Yy—un= f{(ml)(a’ —z1);
Ma =~ Flay)

Integration

Standard: [z"dz = f::rll +c,
Jlde= 1n|:c|+c,
fe"’da:— e+

Trig:
Jcoskzdz = ksm kx +ec,
[sinkzdz = —tcoskz +c

More trlg.
[sec? kzde = Ltanks + ¢,
[tankz de = fl.n|seck:c| +ec,
Jeotkzdr = LIn|sinkz| +c
Reverse chain: ";((:)) dz
=ln|f(z)| +c,
[ (@) f(=)]" dz
Linear inside:

J flaz +b)de = LF(az +b)+¢
By parts: fu% dz = uv

- [v&dr

Substitution- u = g(z), replace
,( ),change the limits

Area: f yda;
between curves f (Ytop —
parametric [ ydz dt

f(=
g

dz by

ybottom) dﬁ;

Identltles to integrate:

sin’z = 1 (1 — cos 2z),
cos?z = 3 (1 + cos 2z)

Separable DE: dy = f(z)g(y)
= [ o =Jf(@) d"f‘

Numerical methods & vectors
aaa Trapeziumrule, h =
S yde ~ —h{(yo + ¥n)

+2(+ - +yn)}
Newton-Raphson:

Zn,
f(zn)

Sign change: continuous f

with f(a)f(b) < Q0 hasarootin (a, b).
Iteration Zp41 = g(zn):
staircase/cobweb

Tntl = Tp —

Magnitude; unit vector:

=422+ 92 + 22,

=T

—
AB; distance AB: b — a;
[b—a| =+/Az2 + Ay? + A2?

(1)])[] constant acceleration:

v =u+ at, .‘3_'ut+—at2

s—vt— 1at?, s = 2(u-l—*v)t

v? =u? + 2as

...invectors: v =u + at,

r=ut + 1at?
Variable acceleration: v = %,

a= % = %,rzfvdt,vzfadt
Forces: F' = ma, W = mg,

F < pR (limiting: F = pR)
Moments: moment = F' X d ;

equilibrium: Y} F =0, > M =0
Projectiles (speed U, angle a):

z =Utcosa,y=Utsina — ; gt
Slope at 8: weight component

mgsin 6 down the slope; R = mgcos ¥ if

nothing else acts perpendicular to it
Speed = |v|; velocity-time

graph: gradient = acceleration, area =

displacement

Statistics & probability

Lz xT _ X

Mean: z = 5= = 7
Standard deviation:
— Szz sz 72
O=4 " TNV —7

Outliers (common rule):
<Q1—1.5(Qs — Q1) or
> Qs +1.5(Qs — Q1)

Codingy = 2:2: T = a + b,
0. = |bloy
Union:
P(AU B) = P(4) + P(B)

(AN B)

Intersection:

P(ANB) = P(A) x P(B| A)

Conditional:

P(A| B) = 2557
Independent:

P(AN B) = P(A)P(B),

P(A| B) = P(4)

Binomial X ~ B(n, p):
P(X=2)=()p"(1-p)"*
Binomial mean, variance:
E(X) = np, Var(X) = np(1 — p)

Standard normal:
Z="F ~N(0,1)

Normal: points of inflection at
u =+ o; about 68%, 95%, 99.7% within
1,2,3s.d.

Normal approx. to B(n, p) (n
large, p near %): N (np, np(1 — p))
Use a continuity correction,
eg. P(X <4)~ P(Y <4.5)
(@ Sample mean
X~N(w2), 2=

0/f

Tests: reject Hy if p-value < a;
two-tailed: /2 each tail; PMCC test
Ho: p= 0
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