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INDEX CONTENTS

T1 Number and algebra — HL 7 BLOCKS 2
T2 Functions — HL 4 BLOCKS 3
T3 Geometry and trigonometry — HL 9 BLOCKS 4
T4 Statistics and probability — HL 9 BLOCKS 7
5 Calculus — HL 9 BLOCKS 9

Reading the tables. The left column is the syllabus reference — the same number your teacher and the exam paper use. The
middle column names the result; the right column is the formula itself, with its conditions underneath.

Prior learning. Topic 3 opens with the prior-learning results (areas, volumes, distance and midpoint) that the course assumes
rather than re-teaches. They sit on page 4 because that is where the original puts them.
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MATHEMATICS:

TOPIC 1

1.2

1.9

MATHEMATICS:

The nth term of an arithmetic
sequence

The sum of n terms of an
arithmetic sequence

The nth term of a geometric
sequence

The sum of n terms of a finite
geometric sequence

The sum of an infinite geometric
sequence

Compound interest

Exponents and logarithms

Exponents and logarithms

Exponential and logarithmic
functions

ANALYSIS AND APPROACHES

TOPIC 1 NUMBER AND ALGEBRA 2

NUMBER AND ALGEBRA —

U, =uy + (n—-1)d

n
S, = E(Zul + (n - 1)d>
n

up (r'"=1) u (1—=1")

S = =
" r—1 1—r

, r#1

&t
Soo =3

1= " <1

kn

r
FV = PV x (1 +m)

where FV is the future value, PV is the present value, n is the number of years, k is the
number of compounding periods per year, 1% is the nominal annual rate of interest.

a*=be x=log b

wherea > 0,b>0,a #1
log xy =log x+log y

logag =log x—log y

log x™ =mlog x

log, x
logu X = i

log, a
g% = exlna

log a¥ =x = '8

wherea, x > 0,a #1

Binomial theorem n € N <g+b)”=a”+”cla”_1b+ +”C,a”_ybr+ e + 0"
n!
n e ———
Tl (n—r)!
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MATHEMATICS: ANALYSIS AND APPROACHES TOPIC 1 - TOPIC 2 3

1.10 Combinations " n!
C,=—-r—
r"(n—r)!
Permutations . n!
Py =——
(n—r)!
Extension of binomial theorem, b n(n—1)/b 2
HEQ a+b)n:lln 1+n<a)+T(E> +
1.12 Complex numbers z=a+bi
1.13 Modulus-argument (polar) and z= r(cos 0 +isin 9) =rel =r cis 0
exponential (Euler) form
1.14 | De Moivre’s theorem [r(cos®+ising)]" =r (COS nf + isin n9> =r"eM? =rcis nb

topic 2 FUNCTIONS — HL
2.1 Equations of a straight line y=mx+c ; gx+by+d:0 ; y—y1:m<x—x1>
Gradient formula = Y=Y
X2 =X

2.6 Axis of symmetry of the graph
of a quadratic function

2.7 Solutions of a quadratic b+ [b2 — dac

b
f(x) = ax? + bx + ¢ = axis of symmetryisx = —5
a

equation ax2 +bx+c=0=x= 5 , a+0
a
Discriminant A= b2 — 4ac
2.12 | Sum and product of the roots of =, . (- 1)”610
polynomial equations of the Sum is r ; productis L
n n n

form Z a,x" =0
r=0
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MATHEMATICS: ANALYSIS AND APPROACHES TOPIC 3 GEOMETRY AND TRIGONOMETRY 4

Toric 3 GEOMETRY AND TRIGONOMETRY — HL

PRIOR LEARNING — HL

PRIOR LEARNING

MATHEMATICS:

Area of a parallelogram

Area of a triangle

Area of a trapezoid

Area of a circle

Circumference of a circle

Volume of a cuboid

Volume of a cylinder

Volume of a prism

Area of the curved surface of a
cylinder

Distance between two points
(5 w,) and (3, 15)

Coordinates of the midpoint of a
line segment with endpoints

(¥, y,) and (%2, ,)
Distance between two points
(xl, Yy zl) and (xZ, Yy zz)

Coordinates of the midpoint of a
line segment with endpoints

(xl, Yy Zl) and (xz, Yy 22)

Volume of a right-pyramid

ANALYSIS AND APPROACHES

A =Dbh

where b is the base, I is the height

A ! bh
-2
where b is the base, I is the height
1
==la+b|h
where a and b are the parallel sides, I is the height
A=rmr?

where 1 is the radius

C=2mr

where ris the radius

V = lwh

where [ is the length, w is the width, 1 is the height
V=mnr’h

where ris the radius, I is the height

V =Ah

where A is the area of cross-section, I is the height

A=2nrh

where ris the radius, I is the height

d=[(n—x)2+ (1, -1,

X +x Y1y,
2 7 2

i= [+ (v (- )?

x1+x YitY, zn+2
2 7 2 7 2

V= Al
~3

where A is the area of the base, h is the height
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MATHEMATICS:

3.4

3.5

3.6

3.9

MATHEMATICS:

ANALYSIS AND APPROACHES

Volume of a right cone

Area of the curved surface of a
cone

Volume of a sphere

Surface area of a sphere

Sine rule

Cosine rule

Area of a triangle

Length of an arc

Area of a sector

Identity for tan 0

Pythagorean identity

Double angle identities

Reciprocal trigonometric
identities

Pythagorean identities

TOPIC 3 GEOMETRY AND TRIGONOMETRY

1
V=-nr’h
3
where 7 is the radius, & is the height

A=l

where ris the radius, [ is the slant height

V=znr

3

where 1 is the radius
A =4mr?
where ris the radius

a b c

sin A - sin B - sin C

2 =a2+b* —2abcosC

Py
C=m ——
cos 2ab
A—1 bsin C
=5abs
=710

where ris the radius, € is the angle measured in radians

1

where 7 is the radius, 6 is the angle measured in radians

cos? @ +sinf =1

sin 260 = 2 sin 6 cos 8

0820 = cos2 0 —sin® § = 2cos20 — 1 = 1 — 2sin’ §

secd =
cos 6

1
sin 6

cosec 6=

1+ tan? 6 = sec? 0

1+ cot? § = cosec2 0
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MATHEMATICS:

3.13

MATHEMATICS:

ANALYSIS AND APPROACHES

Compound angle identities

Double angle identity for tan

Magnitude of a vector

Scalar product

Angle between two vectors

Vector equation of a line

Parametric form of the equation
of aline

Cartesian equations of a line

Vector product

Area of a parallelogram

Vector equation of a plane

Equation of a plane (using the
normal vector)

Cartesian equation of a plane

TOPIC 3 GEOMETRY AND TRIGONOMETRY

sin(A+ B) =sinAcosB + cos Asin B

cos(A + B) = cosAcosB FsinAsinB

wanl A + B tan A + tan B
an =
t 17T tanA tan B
2tan 6
tan20 = ——
1—tanZ 6
vl = 02 + 02 + 02, wherev = oL
“Va T TY% ~ 3
(%1 wy
VW =V Wy + Uy Wy + U3 W3, Wherevz(vz), w= (W
U3 w3
v-w = |v] |lw|cos B, wherefisthe angle betweenvandw
U1 Wy + Uy Wy + 03 W
cosf = 1™ o Wy + U3 W3
[o] [w]|
r=a+Ab

X=x9+Al, y=y0+/\m, z=2zy+An

x—xg Y~Yy z—2
[ m n

Uy W3 — U3 Wy 01 w1
UXW =|03W —01W3 |, Wherev:(?}2>, w = | Wy
U1 Wy — Uy Wy U3

[vxw| = v| |w|sinf, where fisthe angle betweenvandw
A = |lvxw| wherevandw form two adjacent sides of a parallelogram
r=a+Ab+puc

r-n=a-n

ax+by+cz=d
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MATHEMATICS: ANALYSIS AND APPROACHES TOPIC 4 - STATISTICS AND PROBABILITY 7

Toric 4 STATISTICS AND PROBABILITY — HL

4.2 Interquartile range I0OR = Q3 - Ql
4.3 Mean, x, of a set of data k X k
%:#, wheren = Z fi
i=1
4.5 Probability of an event A pla) = n(A)
n(U)

Complementary events P(A) + P(A,) =1
4.6 @ Combined events P(AuUuB) =P(A) +P(B) —=P(ANB)

Mutually exclusive events P(AuUuB) =P(A) +P(B)

iti ili P(ANB
Conditional probability P(A|B)= (ANB)
P(B)

Independent events P(ANnB) =P(A) P(B)
4.7 Expected value of a discrete k

random variable X E[X|= Z x; P|X=ux

i=1

4.8 Binomial distribution Mean and variance of the distribution.

X ~B(n,p)

Mean E (X) =np

Variance Var(X) = np(l —p)
4.12 Standardized normal variable y = X—H

4.13  Bayes’ theorem P(B) P(A | B)

o
P(B | A =P<B> p(a18)+p(B) P(a1B)
A P(B;) P(A | B;)
P51 4) = B O TR TP ROA TR TR CATE
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MATHEMATICS: ANALYSIS AND APPROACHES TOPIC 4 - STATISTICS AND PROBABILITY

4.14 Variance o

k
Zz‘:lfi(xi_ﬂ)z_ Zlefix%

2 _ - 2

o - 7 M
Standard deviation o k

Si_ o fi(xi- w2
o=
n

Linear transformation of a single E (aX + b) =a E (X) +b
random variable

Var(aX + b) =q? Var(X)
Expected value of a continuous ¢
random variable X E| X|=p= f xf x| dx
Variance Var(X) = B[ (X—p)?] =B(X*) - [E(X) |?
Variance of a discrete random Var( X) = X—H 2 P(X=x) = 2 P(X=x)-— ‘uz
(X)= % (s=m? P(x=x)= ¥ # P(X=x)
Variance of a continuous ] ) ¢ ) )
random variable X Var| X | = f X=H) flx|dx= f x*flx | dx—p
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MATHEMATICS: ANALYSIS AND APPROACHES TOPIC 5 - CALCULUS 9

toric 5 CALCULUS — HL

principles

5.12 Derivative of f(x) from first yzf(x) :d_y:f'(x) _ hh ! (f(x+h) —f(x))

5.3 Derivative of x" f(x) = x" :f x) = nx”_l
5.6 | Derivative of sin x f(X) — sinx zf(x) — cos x
Derivative of cos x f(x) = COS X :>f,(x> = —sinx
Derivative of e* f(x) = e¥ :>fl(x> =e*
Derivative of In x f(x) — Inx zf(x) — ;
Chain rul d dy d
ain rule y=g(u), v\/hereu=f<x) :%:%xd—z
Product rule uo dy dv+ du
= = —=U—
Y I dx ' dx
Quotient rule _ E % _ y%_ %
Y=37 & 02
5.15 ftandard derivatives f(x) — tanx :f(x) — sec x
anx
sec x f(x) =secx :f(x) =secxtanx
cosec x f(x) = cosec X :fl(x) = —cosec Xxcotx
cotx f(x) = cotx :;f(x) = —Cosec2 X
a* f(x) =a° :f’(x) =qa* (lna)
log, x : !
Sa =1 =
f(x) 8 x:f(x) xlna
arcsin x ! 1
flx|=arcsinx=f|x | = ——
V1 —x2
arccos x / 1
flx|=arccosx=f|x|=—
V1 —x2
arctan x f(x) = arctan x =>f’(x) = !
1+ a2
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MATHEMATICS: ANALYSIS AND APPROACHES TOPIC 5 - CALCULUS

5.9  Acceleration dov d%s
T
Distance travelled from t; to t, )

distance = f lo| £ || dt
21

Displacement from t; to t, b2
displacement = f | t|dt
tl

5.5 | Integral of x" xn+1
J Xdx =
n+1

+C, n# -1

Area between a curve y = f(x) b
and the x-axis, where f(x) >0 A= f ydx
a

i 1
5.10 | Standard integrals J “dx=In| +C
X

j sinxdx = —cosx + C

f cosxdx =sinx + C

f efdxr=e"+C
i i 1
5.15 | Standard integrals, continued J Pdy= —a* 4+ C
Ina
1 1 X
f —dx = -arctan (—) +C
a% 4+ x2 a a

1 X
f —dx = arcsin (E) +C, xI<a
2 _ 2

5.16 | Integration by parts J‘

do du
uadx—uv— f vadx

orfudv:uv—fvdu
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MATHEMATICS: ANALYSIS AND APPROACHES

5.11

5.18

MATHEMATICS:

Area of region enclosed by a
curve and x-axis

Area of region enclosed by a
curve and y-axis

Volume of revolution about the x
or y-axes

Euler’s method

Integrating factor for
v +P(x)y=0(x)

Maclaurin series

Maclaurin series for special
functions

TOPIC 5 - CALCULUS

b

A= f lyl dx
a
d

A= j x| dy
b

V= J my? dx

a

d
orV= j x?dy

yn+1:yn+hxf(xnl yn> ; xn+1:xn+h

where h is a constant (step length)

o) P(x) dx

CRCRCET

x2

X — J—
e _1+x+2!+

2 3

X X
In| 1 =X——=+—=— ...
n( +x) X 2+3

) ¥ oxd
smx:x—g-%ﬁ—
_ 1 2 at
COosx = —E+E—
t x3+x5
arctanx =x ——+ — — ...
3 5
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