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*  Learn it: not in the IB formula booklet [

In the booklet

N

P
Prior learning

(@ Number & algebra

(@ Functions

M Area: parallelogram, triangle, trapezoid:
A=bh, A= 1bh,A= ;(a+b)h

M circle: A = mr?, C = 27r

M Volume: cuboid, cylinder, prism:
V =lwh, V = nr2h, V = Ah

M Curved surface of a cylinder: A = 2nrh

o)

M pistance; midpoint:
d=+/(z1—z2)2 + (11 — 12)%,
% Pythagoras: a? + b2 = c?

(z1+22 111-5112 )

* nght angled trig: sin = hL, cosf =

opp hyp ’
% Laws of indices: a™a" = a™t", & = g™,
(am)n =a™, a™" = ain,a% = {gm
% Standard form: @ x 10*, 1 < a < 10, k€ Z
(.
'd
© cCalculus
M Power rule: f(z) = z™ = f'(x)
=na™"

M standard derivatives: Scan to practise

(sinz)’ = cosz, (cosz) = —sinz, (e%)' = e,
(nz) =1

[ chain rule: y = g(u), u = f(z) =>

_ dy . du

— du ' dx

0 Product rule: & (uv) = ud +oy%

du __ dv
M Quotient rule: % (%) L it

’02
* Linear inside: Eek’ kek®

dz sinkz = kcoskz, 4~ ].n(ka:) %
% Tangent; normal gradientatz = a
y— f(a) = f'(a)(z — a); Mormar = —
% Increasing / decreasing: f'(z) > 0;
flx) <0

% Stationary points: f'(z) = 0: f < 0 max,
f" > 0 min

% Concave up f” > 0; point of inflexion: f” =0
and f” changes sign

1
f'(@)

gntl

n+1 +C

[ standard integrals: [ 1 dz =In|z|+ C,
[sinzdz = —cosz + C,
Jeoszdz =sinz +C, [edr =€+ C

% Linear inside:

[ flaz+b)dz = LF(az +b) +C

* Reverse chainrule: [ f'(g(z))g'(z) dz
= f(9(=)) + C

* Definite integral: f: f'(z)dz = f(b) —
[ Area, curve and z-axis: A = f: |y| dz

M Integral of ", n # —1: [a"dz =

f(a)

% Area between two curves:
b
A= []|f(z) - g(z)| dz
[ Kinematics: vy = % o = % = %
[0 Distance travelled ¢; — ta: fttf |v(t)| dt

justified step per line.
-

[ Arithmetic sequence: u, = u; + (n — 1)d
[ Arithmetic series: S, = % (2u3 + (n — 1)d)
= B (u1 +un)

M Geometric sequence: E o E
Uy = Ur™"

[ Geometric series, r # 1: Scan to practise

_ow(r™-1)  w(1-r")
Sn =" = i
[ Sum to infinity, |r| < 1: Seo = L

1—r
M compound interest (k times a year, n years, r
. kn
%): FV = PV (1+ 1&z)
M Exponents & logs: a® = b <= = =log, b,
a® = ez].na, loga a® =g = O,IOg"z

[0 Laws of logs: log, zy = log, = + log, ¥,

log, § = log,z —log,y, log, z™ = mlog, =
. — logea

[ change of base: log, a = Tog.b

% Special values: log, 1 =0,log,a =1,
lne=1,e2* =2

M Binomial theorem, n € N:
(@+bd)"=a"+ (a1 +---
+ .4+ D"

[0 Binomial coefficient: (7) = "C, =
()

Deductive proof: work from one side to the other, one

+ (o

n!
T

* General term: T ; =

(@ statistics & probability

e® and In z are inverses
(N

M Gradient; forms of a line: m = £278L

To—T1 ?
y=mz+c,ax+by+d=0,
y—y1=m(z— 1)

% Parallel; perpendicular lines: mj; = mo;
mimoy = -1

[ Quadratic: axis of symmetry: ElEsiE
T=—2 e

. o »
M Quadratic formula; discriminant: scan'to practise

z = —_&V;::_‘i“, A =b% —4ac

% Roots: A > 0 two distinctreal, A = 0 one
repeated, A < 0 no real roots

% Vertex form, vertex (h, k); intercept form:

y=a(z—h)?:+ky=a(z—p)(z—q)

* Composite; inverse: (f o g)(z) = f(g());
f(f @) ==
% Graph of f~': reflecty = f(z) iny = z;

domain of 7! = range of f

% Translations: f(z) +bup b; f(z — a) righta
* Stretches: pf(z) vertical xp; f(gz) horizontal
X E

% Reflections: — f(z) in the z-axis; f(—z) in the
y-axis

* y = 2t asymptotes: ¢ = -4 y=2

% Exponential < log:

y=a* < z=log,y;

* Displacement £; — ta: fttl” v(t) dt

[ Interquartile range: IQR = Q3 — Q1
MMean(n=Y f): & = %
% Outliers: £ < Q; — 1.5 IQR or
z>Q3+15IQR

% Variance (s.d. ¢): 0% =

2
— E:w —u?

% Data xathen +b: mean — aZ + b,
s.d. — |a|o

Y fz—p)?
n

Scan to practise

% Regression: use yon z to predict y, z on yto
predict z; interpolate, don't extrapolate
. A
[ Probability: P(A) = %,
P(A) + P(4) =1
M0 combined events:

P(AUB)=P(A)+ P(B) — P(ANB)
[0 Mutually exclusive:

P(AU B) = P(A) + P(B)

[ Independent: P(AN B) = P(A)P(B)
[ conditional: P(A | B) = szg;;)

M Expected value: B(X) =Y.z P(X =)

% Valid distribution; fair game:

Y P(X=z)=1; E(gain) =0

% Binomial X ~ B(n,p):
PX=r)=(})p(1-p)""

[ Binomial mean, variance: E(X) = np,
Var(X) = np(1 —p)

[0 standardised normal: z = Z2£

v Normal: about 68%, 95%, 99.7% of values

z—p

lie within1,2,3s.d. of i

(© Geometry & trigonometry

J

add 27mn; keep solutions in the interval
(N

[0 3D distance:
d=/(z1— 22)% + (y1 — ¥2)? + (21 — 22)?
[0 3D midpoint: (Zf22, it¥s zitn )
M pyramid; cone: V = §Ah; V= %m'
curved A = 7rl

M sphere: V = %Wr3, A = 4mr?

Zh,

|I| Cosine rule: Scan to prctise

2 =a?+b%—2abcosC, cosC = %
M Area of a triangle: A = %absinC

% Ambiguous case: given a, b, A with A acute,
two triangles ifbsin A < a < b

[0 Arc; sector (finradians): [ = rf, A = %1’29
% Radians: w rad = 180°
M Identities: tan § = Z,cos2 0+sin29 =1

M Double angle: sin 26 = 2 sinf cos b,
c0s 20 = cos?@ —sin?f = 2cos2f—1=1
— 25in%0

% ExactvaluesatQ, = & T 7.

y 6247319
sin: 0, 21” ‘{, V3 , 1; cos : reverse order;
tan: 0 1, undeﬁned

7‘/77

* Symmetry: sin(m — 6) = sin#,

cos(m — ) = — cos 0, cos(—0) = cos b,
sin(—0) = —siné

* y = asin (b(z — ¢)) +d, b > 0: amplitude |a],
period ¢ 2r principal axis y = d

% sinz = k: = arcsin k or 7 — arcsin k, then
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