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Syllabus content
Sy

lla
bu

s 
co

nt
en

t 

   
   

 M
at

he
m

at
ic

s 
SL

 g
ui

de
 

13
 

  
Co

nt
en

t 
Fu

rt
he

r g
ui

da
nc

e 
Li

nk
s 

5.
2 

St
at

is
tic

al
 m

ea
su

re
s a

nd
 th

ei
r i

nt
er

pr
et

at
io

ns
. 

C
en

tra
l t

en
de

nc
y:

 m
ea

n,
 m

ed
ia

n,
 m

od
e.

 

Q
ua

rti
le

s, 
pe

rc
en

til
es

. 

O
n 

ex
am

in
at

io
n 

pa
pe

rs
, d

at
a 

w
ill

 b
e 

tre
at

ed
 a

s 
th

e 
po

pu
la

tio
n.

 

C
al

cu
la

tio
n 

of
 m

ea
n 

us
in

g 
fo

rm
ul

a 
an

d 
te

ch
no

lo
gy

. S
tu

de
nt

s s
ho

ul
d 

us
e 

m
id

-in
te

rv
al

 
va

lu
es

 to
 e

st
im

at
e 

th
e 

m
ea

n 
of

 g
ro

up
ed

 d
at

a.
 

A
pp

l: 
Ps

yc
ho

lo
gy

: d
es

cr
ip

tiv
e 

st
at

is
tic

s 
(v

ar
io

us
 p

la
ce

s i
n 

th
e 

gu
id

e)
. 

A
pp

l: 
St

at
is

tic
al

 c
al

cu
la

tio
ns

 to
 sh

ow
 p

at
te

rn
s 

an
d 

ch
an

ge
s;

 g
eo

gr
ap

hi
c 

sk
ill

s;
 st

at
is

tic
al

 
gr

ap
hs

. 

A
pp

l: 
B

io
lo

gy
 1

.1
.2

 (c
al

cu
la

tin
g 

m
ea

n 
an

d 
st

an
da

rd
 d

ev
ia

tio
n 

); 
B

io
lo

gy
 1

.1
.4

 (c
om

pa
rin

g 
m

ea
ns

 a
nd

 sp
re

ad
s b

et
w

ee
n 

tw
o 

or
 m

or
e 

sa
m

pl
es

). 

In
t:

 D
is

cu
ss

io
n 

of
 th

e 
di

ff
er

en
t f

or
m

ul
ae

 fo
r 

va
ria

nc
e.

 

T
O

K
: D

o 
di

ff
er

en
t m

ea
su

re
s o

f c
en

tra
l 

te
nd

en
cy

 e
xp

re
ss

 d
iff

er
en

t p
ro

pe
rti

es
 o

f t
he

 
da

ta
? 

A
re

 th
es

e 
m

ea
su

re
s i

nv
en

te
d 

or
 

di
sc

ov
er

ed
? 

C
ou

ld
 m

at
he

m
at

ic
s m

ak
e 

al
te

rn
at

iv
e,

 e
qu

al
ly

 tr
ue

, f
or

m
ul

ae
? 

W
ha

t d
oe

s 
th

is
 te

ll 
us

 a
bo

ut
 m

at
he

m
at

ic
al

 tr
ut

hs
? 

T
O

K
: H

ow
 e

as
y 

is
 it

 to
 li

e 
w

ith
 st

at
is

tic
s?

 

D
is

pe
rs

io
n:

 ra
ng

e,
 in

te
rq

ua
rti

le
 ra

ng
e,

 
va

ria
nc

e,
 st

an
da

rd
 d

ev
ia

tio
n.

 

Ef
fe

ct
 o

f c
on

st
an

t c
ha

ng
es

 to
 th

e 
or

ig
in

al
 d

at
a.

 

C
al

cu
la

tio
n 

of
 st

an
da

rd
 d

ev
ia

tio
n/

va
ria

nc
e 

us
in

g 
on

ly
 te

ch
no

lo
gy

. 

Li
nk

 to
 2

.3
, t

ra
ns

fo
rm

at
io

ns
. 

Ex
am

pl
es

: 

If
 5

 is
 su

bt
ra

ct
ed

 fr
om

 a
ll 

th
e 

da
ta

 it
em

s, 
th

en
 

th
e 

m
ea

n 
is

 d
ec

re
as

ed
 b

y 
5,

 b
ut

 th
e 

st
an

da
rd

 
de

vi
at

io
n 

is
 u

nc
ha

ng
ed

. 

If
 a

ll 
th

e 
da

ta
 it

em
s a

re
 d

ou
bl

ed
, t

he
 m

ed
ia

n 
is

 
do

ub
le

d,
 b

ut
 th

e 
va

ria
nc

e 
is

 in
cr

ea
se

d 
by

 a
 

fa
ct

or
 o

f 4
. 

A
pp

lic
at

io
ns

. 
 

5.
3 

C
um

ul
at

iv
e 

fr
eq

ue
nc

y;
 c

um
ul

at
iv

e 
fr

eq
ue

nc
y 

gr
ap

hs
; u

se
 to

 fi
nd

 m
ed

ia
n,

 q
ua

rti
le

s, 
pe

rc
en

til
es

. 

V
al

ue
s o

f t
he

 m
ed

ia
n 

an
d 

qu
ar

til
es

 p
ro

du
ce

d 
by

 te
ch

no
lo

gy
 m

ay
 b

e 
di

ff
er

en
t f

ro
m

 th
os

e 
ob

ta
in

ed
 fr

om
 a

 c
um

ul
at

iv
e 

fr
eq

ue
nc

y 
gr

ap
h.
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Syllabus content
Sy

lla
bu

s c
on

te
nt

 

   
   

 M
at

he
m

at
ic

s S
L 

gu
id

e 
16

 

  
Co

nt
en

t 
Fu

rt
he

r g
ui

da
nc

e 
Li

nk
s 

5.
8 

B
in

om
ia

l d
is

tri
bu

tio
n.

 

M
ea

n 
an

d 
va

ria
nc

e 
of

 th
e 

bi
no

m
ia

l 
di

st
rib

ut
io

n.
 

N
ot

 r
eq

ui
re

d:
 

fo
rm

al
 p

ro
of

 o
f m

ea
n 

an
d 

va
ria

nc
e.

 

Li
nk

 to
 1

.3
, b

in
om

ia
l t

he
or

em
. 

C
on

di
tio

ns
 u

nd
er

 w
hi

ch
 ra

nd
om

 v
ar

ia
bl

es
 h

av
e 

th
is

 d
is

tri
bu

tio
n.

 

Te
ch

no
lo

gy
 is

 u
su

al
ly

 th
e 

be
st

 w
ay

 o
f 

ca
lc

ul
at

in
g 

bi
no

m
ia

l p
ro

ba
bi

lit
ie

s. 

 

5.
9 

N
or

m
al

 d
is

tri
bu

tio
ns

 a
nd

 c
ur

ve
s. 

St
an

da
rd

iz
at

io
n 

of
 n

or
m

al
 v

ar
ia

bl
es

 (z
-v

al
ue

s, 

z-
sc

or
es

). 

Pr
op

er
tie

s o
f t

he
 n

or
m

al
 d

ist
rib

ut
io

n.
 

Pr
ob

ab
ili

tie
s a

nd
 v

al
ue

s o
f t

he
 v

ar
ia

bl
e 

m
us

t b
e 

fo
un

d 
us

in
g 

te
ch

no
lo

gy
. 

Li
nk

 to
 2

.3
, t

ra
ns

fo
rm

at
io

ns
. 

Th
e 

st
an

da
rd

iz
ed

 v
al

ue
 (

z)
 g

iv
es

 th
e 

nu
m

be
r 

of
 st

an
da

rd
 d

ev
ia

tio
ns

 fr
om

 th
e 

m
ea

n.
 

A
pp

l: 
B

io
lo

gy
 1

.1
.3

 (l
in

ks
 to

 n
or

m
al

 
di

st
rib

ut
io

n)
. 

A
pp

l: 
Ps

yc
ho

lo
gy

: d
es

cr
ip

tiv
e 

st
at

is
tic

s 
(v

ar
io

us
 p

la
ce

s i
n 

th
e 

gu
id

e)
. 
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Syllabus content
Sy

lla
bu

s c
on

te
nt

 

   
   

 M
at

he
m

at
ic

s S
L 

gu
id

e 
17

 

To
pi

c 
6—

C
al

cu
lu

s 
40

 h
ou

rs 
Th

e 
ai

m
 o

f t
hi

s t
op

ic
 is

 to
 in

tro
du

ce
 st

ud
en

ts
 to

 th
e 

ba
si

c 
co

nc
ep

ts
 a

nd
 te

ch
ni

qu
es

 o
f d

iff
er

en
tia

l a
nd

 in
te

gr
al

 c
al

cu
lu

s a
nd

 th
ei

r a
pp

lic
at

io
ns

. 

 
Co

nt
en

t 
Fu

rt
he

r g
ui

da
nc

e 
Li

nk
s 

6.
1 

In
fo

rm
al

 id
ea

s o
f l

im
it 

an
d 

co
nv

er
ge

nc
e.

 
Ex

am
pl

e:
 0

.3
, 0

.3
3,

 0
.3

33
, .

.. 
co

nv
er

ge
s t

o 
1 3

. 

Te
ch

no
lo

gy
 sh

ou
ld

 b
e 

us
ed

 to
 e

xp
lo

re
 id

ea
s o

f 
lim

its
, n

um
er

ic
al

ly
 a

nd
 g

ra
ph

ic
al

ly
. 

A
pp

l: 
Ec

on
om

ic
s 1

.5
 (m

ar
gi

na
l c

os
t, 

m
ar

gi
na

l 
re

ve
nu

e,
 m

ar
gi

na
l p

ro
fit

). 

A
pp

l: 
C

he
m

is
try

 1
1.

3.
4 

(in
te

rp
re

tin
g 

th
e 

gr
ad

ie
nt

 o
f a

 c
ur

ve
). 

A
im

 8
: T

he
 d

eb
at

e 
ov

er
 w

he
th

er
 N

ew
to

n 
or

 
Le

ib
ni

tz
 d

is
co

ve
re

d 
ce

rta
in

 c
al

cu
lu

s c
on

ce
pt

s. 

T
O

K
: W

ha
t v

al
ue

 d
oe

s t
he

 k
no

w
le

dg
e 

of
 

lim
its

 h
av

e?
 Is

 in
fin

ite
si

m
al

 b
eh

av
io

ur
 

ap
pl

ic
ab

le
 to

 re
al

 li
fe

? 

T
O

K
: O

pp
or

tu
ni

tie
s f

or
 d

is
cu

ss
in

g 
hy

po
th

es
is

 
fo

rm
at

io
n 

an
d 

te
sti

ng
, a

nd
 th

en
 th

e 
fo

rm
al

 
pr

oo
f c

an
 b

e 
ta

ck
le

d 
by

 c
om

pa
rin

g 
ce

rta
in

 
ca

se
s, 

th
ro

ug
h 

an
 in

ve
st

ig
at

iv
e 

ap
pr

oa
ch

. 

Li
m

it 
no

ta
tio

n.
 

Ex
am

pl
e:

 
2

3
lim

1
x

x x
→
∞

+ −








 

Li
nk

s t
o 

1.
1,

 in
fin

ite
 g

eo
m

et
ric

 se
rie

s; 
2.

5–
2.

7,
 

ra
tio

na
l a

nd
 e

xp
on

en
tia

l f
un

ct
io

ns
, a

nd
 

as
ym

pt
ot

es
. 

D
ef

in
iti

on
 o

f d
er

iv
at

iv
e 

fr
om

 fi
rs

t p
rin

ci
pl

es
 a

s 

0

(
)

(
)

(
)

lim h

f
x

h
f

x
f

x
h

→

+
−




′
=





. 

U
se

 o
f t

hi
s d

ef
in

iti
on

 fo
r d

er
iv

at
iv

es
 o

f s
im

pl
e 

po
ly

no
m

ia
l f

un
ct

io
ns

 o
nl

y.
 

Te
ch

no
lo

gy
 c

ou
ld

 b
e 

us
ed

 to
 il

lu
st

ra
te

 o
th

er
 

de
riv

at
iv

es
. 

Li
nk

 to
 1

.3
, b

in
om

ia
l t

he
or

em
. 

U
se

 o
f b

ot
h 

fo
rm

s o
f n

ot
at

io
n,

 d dy x
 an

d 
(
)

f
x

′
, 

fo
r t

he
 fi

rs
t d

er
iv

at
iv

e.
 

D
er

iv
at

iv
e 

in
te

rp
re

te
d 

as
 g

ra
di

en
t f

un
ct

io
n 

an
d 

as
 ra

te
 o

f c
ha

ng
e.

 
Id

en
tif

yi
ng

 in
te

rv
al

s o
n 

w
hi

ch
 fu

nc
tio

ns
 a

re
 

in
cr

ea
si

ng
 o

r d
ec

re
as

in
g.

 

Ta
ng

en
ts

 a
nd

 n
or

m
al

s, 
an

d 
th

ei
r e

qu
at

io
ns

. 

N
ot

 r
eq

ui
re

d:
 

an
al

yt
ic

 m
et

ho
ds

 o
f c

al
cu

la
tin

g 
lim

its
. 

U
se

 o
f b

ot
h 

an
al

yt
ic

 a
pp

ro
ac

he
s a

nd
 

te
ch

no
lo

gy
. 

Te
ch

no
lo

gy
 c

an
 b

e 
us

ed
 to

 e
xp

lo
re

 g
ra

ph
s a

nd
 

th
ei

r d
er

iv
at

iv
es

. 
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Syllabus content
Sy

lla
bu

s c
on

te
nt

 

   
   

 M
at

he
m

at
ic

s S
L 

gu
id

e 
18

 

  
Co

nt
en

t 
Fu

rt
he

r g
ui

da
nc

e 
Li

nk
s 

6.
2 

D
er

iv
at

iv
e 

of
 

(
)

n x
n∈


, s
in

x
, c

os
x,

 t
an

x
, 

ex
 a

nd
 ln

x.
 

D
iff

er
en

tia
tio

n 
of

 a
 su

m
 a

nd
 a

 re
al

 m
ul

tip
le

 o
f 

th
es

e 
fu

nc
tio

ns
. 

 
 

Th
e 

ch
ai

n 
ru

le
 fo

r c
om

po
si

te
 fu

nc
tio

ns
. 

Th
e 

pr
od

uc
t a

nd
 q

uo
tie

nt
 ru

le
s. 

Li
nk

 to
 2

.1
, c

om
po

si
tio

n 
of

 fu
nc

tio
ns

. 

Te
ch

no
lo

gy
 m

ay
 b

e u
se

d 
to

 in
ve

sti
ga

te
 th

e c
ha

in
 

ru
le

. 

Th
e 

se
co

nd
 d

er
iv

at
iv

e.
 

U
se

 o
f b

ot
h 

fo
rm

s o
f n

ot
at

io
n,

 
2

2

d d
y x

 a
nd

 
(

)
f

x
′′

. 

Ex
te

ns
io

n 
to

 h
ig

he
r d

er
iv

at
iv

es
. 

d dn

ny x
 a

nd
 

(
) (

)
n

f
x

. 



Mathematics SL guide 35

Syllabus content
Sy

lla
bu

s c
on

te
nt

 

   
   

 M
at

he
m

at
ic

s S
L 

gu
id

e 
19

 

  
Co

nt
en

t 
Fu

rt
he

r g
ui

da
nc

e 
Li

nk
s 

6.
3 

Lo
ca

l m
ax

im
um

 a
nd

 m
in

im
um

 p
oi

nt
s. 

Te
st

in
g 

fo
r m

ax
im

um
 o

r m
in

im
um

. 

U
si

ng
 c

ha
ng

e 
of

 si
gn

 o
f t

he
 fi

rs
t d

er
iv

at
iv

e 
an

d 
us

in
g 

si
gn

 o
f t

he
 se

co
nd

 d
er

iv
at

iv
e.

 

U
se

 o
f t

he
 te

rm
s “

co
nc

av
e-

up
” 

fo
r 

(
)

0
f

x
′′

>
, 

an
d 

“c
on

ca
ve

-d
ow

n”
 fo

r 
(

)
0

f
x

′′
<

. 

A
pp

l: 
pr

of
it,

 a
re

a,
 v

ol
um

e.
 

Po
in

ts
 o

f i
nf

le
xi

on
 w

ith
 z

er
o 

an
d 

no
n-

ze
ro

 
gr

ad
ie

nt
s. 

A
t a

 p
oi

nt
 o

f i
nf

le
xi

on
 , 

(
)

0
f

x
′′

=
 a

nd
 c

ha
ng

es
 

si
gn

 (c
on

ca
vi

ty
 c

ha
ng

e)
. 

(
)

0
f

x
′′

=
 is

 n
ot

 a
 su

ff
ic

ie
nt

 c
on

di
tio

n 
fo

r a
 

po
in

t o
f i

nf
le

xi
on

: f
or

 e
xa

m
pl

e,
 

4
y

x
=

 a
t 

(0
,0

).
 

G
ra

ph
ic

al
 b

eh
av

io
ur

 o
f f

un
ct

io
ns

,  
in

cl
ud

in
g 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
e 

 
gr

ap
hs

 o
f 

f
, 

f′
 a

nd
 f

′′ .
 

O
pt

im
iz

at
io

n.
 

B
ot

h 
“g

lo
ba

l”
 (f

or
 la

rg
e 

x
) a

nd
 “

lo
ca

l”
 

be
ha

vi
ou

r. 

Te
ch

no
lo

gy
 c

an
 d

is
pl

ay
 th

e 
gr

ap
h 

of
 a

 
de

riv
at

iv
e 

w
ith

ou
t e

xp
lic

itl
y 

fin
di

ng
 a

n 
ex

pr
es

si
on

 fo
r t

he
 d

er
iv

at
iv

e.
 

U
se

 o
f t

he
 fi

rs
t o

r s
ec

on
d 

de
riv

at
iv

e 
te

st
 to

 
ju

st
ify

 m
ax

im
um

 a
nd

/o
r m

in
im

um
 v

al
ue

s. 

A
pp

lic
at

io
ns

. 

N
ot

 r
eq

ui
re

d:
 

po
in

ts
 o

f i
nf

le
xi

on
 w

he
re

 
(

)
f

x
′′

 is
 n

ot
 d

ef
in

ed
: 

fo
r e

xa
m

pl
e,

 
1

3
y

x
=

 a
t 

(0
,0

).
 

Ex
am

pl
es

 in
cl

ud
e 

pr
of

it,
 a

re
a,

 v
ol

um
e.

 

Li
nk

 to
 2

.2
, g

ra
ph

in
g 

fu
nc

tio
ns

. 
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Syllabus content
Sy

lla
bu

s c
on

te
nt

 

   
   

 M
at

he
m

at
ic

s S
L 

gu
id

e 
20

 

  
Co

nt
en

t 
Fu

rt
he

r g
ui

da
nc

e 
Li

nk
s 

6.
4 

In
de

fin
ite

 in
te

gr
at

io
n 

as
 a

nt
i-d

iff
er

en
tia

tio
n.

 
 

 

In
de

fin
ite

 in
te

gr
al

 o
f 

(
)

n x
n∈


, s
in

x
, c

os
x,

 
1 x

 a
nd

 e
x
. 

1
d

ln
x

x
C

x
=

+
∫

, 
0

x
>

. 

Th
e 

co
m

po
si

te
s o

f a
ny

 o
f t

he
se

 w
ith

 th
e 

lin
ea

r 
fu

nc
tio

n 
ax

b
+

. 
Ex

am
pl

e:
 

1
(

)
co

s(
2

3)
(

)
si

n(
2

3)
2

f
x

x
f

x
x

C
′

=
+

⇒
=

+
+

. 

In
te

gr
at

io
n 

by
 in

sp
ec

tio
n,

 o
r s

ub
st

itu
tio

n 
of

 th
e 

fo
rm

 
(

(
))

'(
)d

f
g

x
g

x
x

∫
. 

Ex
am

pl
es

: 

(
)4

2
2

2
1

d
,

si
n

d
,

d
si

n
co

s
x

x
x

x
x

x
x

x x
+

∫
∫

∫
. 

6.
5 

A
nt

i-d
iff

er
en

tia
tio

n 
w

ith
 a

 b
ou

nd
ar

y 
co

nd
iti
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Assessment

General
Assessment is an integral part of teaching and learning. The most important aims of assessment in the Diploma 
Programme are that it should support curricular goals and encourage appropriate student learning. Both 
external and internal assessment are used in the Diploma Programme. IB examiners mark work produced 
for external assessment, while work produced for internal assessment is marked by teachers and externally 
moderated by the IB.

There are two types of assessment identified by the IB.

•	 Formative assessment informs both teaching and learning. It is concerned with providing accurate and 
helpful feedback to students and teachers on the kind of learning taking place and the nature of students’ 
strengths and weaknesses in order to help develop students’ understanding and capabilities. Formative 
assessment can also help to improve teaching quality, as it can provide information to monitor progress 
towards meeting the course aims and objectives.

•	 Summative assessment gives an overview of previous learning and is concerned with measuring student 
achievement.

The Diploma Programme primarily focuses on summative assessment designed to record student achievement 
at or towards the end of the course of study. However, many of the assessment instruments can also be 
used formatively during the course of teaching and learning, and teachers are encouraged to do this. A 
comprehensive assessment plan is viewed as being integral with teaching, learning and course organization. 
For further information, see the IB Programme standards and practices document.

The approach to assessment used by the IB is criterion-related, not norm-referenced. This approach to 
assessment judges students’ work by their performance in relation to identified levels of attainment, and not in 
relation to the work of other students. For further information on assessment within the Diploma Programme, 
please refer to the publication Diploma Programme assessment: Principles and practice.

To support teachers in the planning, delivery and assessment of the Diploma Programme courses, a variety 
of resources can be found on the OCC or purchased from the IB store (http://store.ibo.org). Teacher support 
materials, subject reports, internal assessment guidance, grade descriptors, as well as resources from other 
teachers, can be found on the OCC. Specimen and past examination papers as well as markschemes can be 
purchased from the IB store.

Methods of assessment
The IB uses several methods to assess work produced by students.

Assessment criteria
Assessment criteria are used when the assessment task is open-ended. Each criterion concentrates on a 
particular skill that students are expected to demonstrate. An assessment objective describes what students 
should be able to do, and assessment criteria describe how well they should be able to do it. Using assessment 
criteria allows discrimination between different answers and encourages a variety of responses. Each criterion 
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comprises a set of hierarchically ordered level descriptors. Each level descriptor is worth one or more marks. 
Each criterion is applied independently using a best-fit model. The maximum marks for each criterion may 
differ according to the criterion’s importance. The marks awarded for each criterion are added together to give 
the total mark for the piece of work.

Markbands
Markbands are a comprehensive statement of expected performance against which responses are judged. They 
represent a single holistic criterion divided into level descriptors. Each level descriptor corresponds to a range 
of marks to differentiate student performance. A best-fit approach is used to ascertain which particular mark to 
use from the possible range for each level descriptor.

Markschemes
This generic term is used to describe analytic markschemes that are prepared for specific examination papers. 
Analytic markschemes are prepared for those examination questions that expect a particular kind of response 
and/or a given final answer from the students. They give detailed instructions to examiners on how to break 
down the total mark for each question for different parts of the response. A markscheme may include the 
content expected in the responses to questions or may be a series of marking notes giving guidance on how to 
apply criteria.
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Assessment outline

First examinations 2014

Assessment component Weighting

External assessment (3 hours)
Paper 1 (1 hour 30 minutes)
No calculator allowed. (90 marks)

Section A
Compulsory short-response questions based on the whole syllabus.

Section B
Compulsory extended-response questions based on the whole syllabus.

80%
40%

Paper 2 (1 hour 30 minutes)
Graphic display calculator required. (90 marks)

Section A
Compulsory short-response questions based on the whole syllabus.

Section B
Compulsory extended-response questions based on the whole syllabus.

40%

Internal assessment
This component is internally assessed by the teacher and externally moderated by the IB at 
the end of the course.

Mathematical exploration
Internal assessment in mathematics SL is an individual exploration. This is a piece of 
written work that involves investigating an area of mathematics. (20 marks)

20%
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External assessment

General
Markschemes are used to assess students in both papers. The markschemes are specific to each examination.

External assessment details

Paper 1 and paper 2
These papers are externally set and externally marked. Together, they contribute 80% of the final mark for 
the course. These papers are designed to allow students to demonstrate what they know and what they can do.

Calculators
Paper 1
Students are not permitted access to any calculator. Questions will mainly involve analytic approaches to 
solutions, rather than requiring the use of a GDC. The paper is not intended to require complicated calculations, 
with the potential for careless errors. However, questions will include some arithmetical manipulations when 
they are essential to the development of the question.

Paper 2
Students must have access to a GDC at all times. However, not all questions will necessarily require the use of 
the GDC. Regulations covering the types of GDC allowed are provided in the Handbook of procedures for the 
Diploma Programme.

Mathematics SL formula booklet
Each student must have access to a clean copy of the formula booklet during the examination. It is the 
responsibility of the school to download a copy from IBIS or the OCC and to ensure that there are sufficient 
copies available for all students.

Awarding of marks
Marks may be awarded for method, accuracy, answers and reasoning, including interpretation.

In paper 1 and paper 2, full marks are not necessarily awarded for a correct answer with no working. 
Answers must be supported by working and/or explanations (in the form of, for example, diagrams, graphs 
or calculations). Where an answer is incorrect, some marks may be given for correct method, provided this is 
shown by written working. All students should therefore be advised to show their working.
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Paper 1
Duration: 1 hour 30 minutes
Weighting: 40%
•	 This paper consists of section A, short-response questions, and section B, extended-response questions.

•	 Students are not permitted access to any calculator on this paper.

Syllabus coverage
•	 Knowledge of all topics is required for this paper. However, not all topics are necessarily assessed in 

every examination session.

Mark allocation
•	 This paper is worth 90 marks, representing 40% of the final mark.

•	 Questions of varying levels of difficulty and length are set. Therefore, individual questions may not 
necessarily each be worth the same number of marks. The exact number of marks allocated to each 
question is indicated at the start of the question.

Section A
This section consists of compulsory short-response questions based on the whole syllabus. It is worth 
approximately 45 marks.

The intention of this section is to test students’ knowledge and understanding across the breadth of the syllabus. 
However, it should not be assumed that the separate topics are given equal emphasis.

Question type
•	 A small number of steps is needed to solve each question.

•	 Questions may be presented in the form of words, symbols, diagrams or tables, or combinations of these.

Section B
This section consists of a small number of compulsory extended-response questions based on the whole 
syllabus. It is worth approximately 45 marks. Individual questions may require knowledge of more than 
one topic.

The intention of this section is to test students’ knowledge and understanding of the syllabus in depth. The 
range of syllabus topics tested in this section may be narrower than that tested in section A.

Question type
•	 Questions require extended responses involving sustained reasoning.

•	 Individual questions will develop a single theme.

•	 Questions may be presented in the form of words, symbols, diagrams or tables, or combinations of these.

•	 Normally, each question ref lects an incline of difficulty, from relatively easy tasks at the start of a 
question to relatively difficult tasks at the end of a question. The emphasis is on problem-solving.

Paper 2
Duration: 1 hour 30 minutes
Weighting: 40%
This paper consists of section A, short-response questions, and section B, extended-response questions. A 
GDC is required for this paper, but not every question will necessarily require its use.
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Syllabus coverage
•	 Knowledge of all topics is required for this paper. However, not all topics are necessarily assessed in 

every examination session.

Mark allocation
•	 This paper is worth 90 marks, representing 40% of the final mark.

•	 Questions of varying levels of difficulty and length are set. Therefore, individual questions may not 
necessarily each be worth the same number of marks. The exact number of marks allocated to each 
question is indicated at the start of the question.

Section A
This section consists of compulsory short-response questions based on the whole syllabus. It is worth 
approximately 45 marks.

The intention of this section is to test students’ knowledge and understanding across the breadth of the syllabus. 
However, it should not be assumed that the separate topics are given equal emphasis.

Question type
•	 A small number of steps is needed to solve each question.

•	 Questions may be presented in the form of words, symbols, diagrams or tables, or combinations of these.

Section B
This section consists of a small number of compulsory extended-response questions based on the whole 
syllabus. It is worth approximately 45 marks. Individual questions may require knowledge of more than one 
topic.

The intention of this section is to test students’ knowledge and understanding of the syllabus in depth. The 
range of syllabus topics tested in this section may be narrower than that tested in section A.

Question type
•	 Questions require extended responses involving sustained reasoning.

•	 Individual questions will develop a single theme.

•	 Questions may be presented in the form of words, symbols, diagrams or tables, or combinations of these.

•	 Normally, each question ref lects an incline of difficulty, from relatively easy tasks at the start of a 
question to relatively difficult tasks at the end of a question. The emphasis is on problem-solving.
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Internal assessment

Purpose of internal assessment
Internal assessment is an integral part of the course and is compulsory for all students. It enables students to 
demonstrate the application of their skills and knowledge, and to pursue their personal interests, without the 
time limitations and other constraints that are associated with written examinations. The internal assessment 
should, as far as possible, be woven into normal classroom teaching and not be a separate activity conducted 
after a course has been taught.

Internal assessment in mathematics SL is an individual exploration. This is a piece of written work that 
involves investigating an area of mathematics. It is marked according to five assessment criteria.

Guidance and authenticity
The exploration submitted for internal assessment must be the student’s own work. However, it is not the 
intention that students should decide upon a title or topic and be left to work on the exploration without any 
further support from the teacher. The teacher should play an important role during both the planning stage and 
the period when the student is working on the exploration. It is the responsibility of the teacher to ensure that 
students are familiar with:

•	 the requirements of the type of work to be internally assessed

•	 the IB academic honesty policy available on the OCC

•	 the assessment criteria—students must understand that the work submitted for assessment must address 
these criteria effectively.

Teachers and students must discuss the exploration. Students should be encouraged to initiate discussions 
with the teacher to obtain advice and information, and students must not be penalized for seeking guidance. 
However, if a student could not have completed the exploration without substantial support from the teacher, 
this should be recorded on the appropriate form from the Handbook of procedures for the Diploma Programme.

It is the responsibility of teachers to ensure that all students understand the basic meaning and significance 
of concepts that relate to academic honesty, especially authenticity and intellectual property. Teachers must 
ensure that all student work for assessment is prepared according to the requirements and must explain clearly 
to students that the exploration must be entirely their own.

As part of the learning process, teachers can give advice to students on a first draft of the exploration. This 
advice should be in terms of the way the work could be improved, but this first draft must not be heavily 
annotated or edited by the teacher. The next version handed to the teacher after the first draft must be the final 
one.

All work submitted to the IB for moderation or assessment must be authenticated by a teacher, and must not 
include any known instances of suspected or confirmed malpractice. Each student must sign the coversheet for 
internal assessment to confirm that the work is his or her authentic work and constitutes the final version of 
that work. Once a student has officially submitted the final version of the work to a teacher (or the coordinator) 
for internal assessment, together with the signed coversheet, it cannot be retracted.



Mathematics SL guide44

Internal assessment

Authenticity may be checked by discussion with the student on the content of the work, and scrutiny of one or 
more of the following:

•	 the student’s initial proposal

•	 the first draft of the written work

•	 the references cited

•	 the style of writing compared with work known to be that of the student.

The requirement for teachers and students to sign the coversheet for internal assessment applies to the work of 
all students, not just the sample work that will be submitted to an examiner for the purpose of moderation. If the 
teacher and student sign a coversheet, but there is a comment to the effect that the work may not be authentic, 
the student will not be eligible for a mark in that component and no grade will be awarded. For further details 
refer to the IB publication Academic honesty and the relevant articles in the General regulations: Diploma 
Programme.

The same piece of work cannot be submitted to meet the requirements of both the internal assessment and the 
extended essay.

Group work
Group work should not be used for explorations. Each exploration is an individual piece of work.

It should be made clear to students that all work connected with the exploration, including the writing of 
the exploration, should be their own. It is therefore helpful if teachers try to encourage in students a sense 
of responsibility for their own learning so that they accept a degree of ownership and take pride in their 
own work.

Time allocation
Internal assessment is an integral part of the mathematics SL course, contributing 20% to the final assessment 
in the course. This weighting should be reflected in the time that is allocated to teaching the knowledge, skills 
and understanding required to undertake the work as well as the total time allocated to carry out the work.

It is expected that a total of approximately 10 teaching hours should be allocated to the work. This should 
include:

•	 time for the teacher to explain to students the requirements of the exploration

•	 class time for students to work on the exploration

•	 time for consultation between the teacher and each student

•	 time to review and monitor progress, and to check authenticity.

Using assessment criteria for internal assessment
For internal assessment, a number of assessment criteria have been identified. Each assessment criterion has 
level descriptors describing specific levels of achievement together with an appropriate range of marks. The 
level descriptors concentrate on positive achievement, although for the lower levels failure to achieve may be 
included in the description.
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Teachers must judge the internally assessed work against the criteria using the level descriptors.

•	 The aim is to find, for each criterion, the descriptor that conveys most accurately the level attained by 
the student.

•	 When assessing a student’s work, teachers should read the level descriptors for each criterion, starting 
with level 0, until they reach a descriptor that describes a level of achievement that has not been reached. 
The level of achievement gained by the student is therefore the preceding one, and it is this that should 
be recorded.

•	 Only whole numbers should be recorded; partial marks, that is fractions and decimals, are not acceptable.

•	 Teachers should not think in terms of a pass or fail boundary, but should concentrate on identifying the 
appropriate descriptor for each assessment criterion.

•	 The highest level descriptors do not imply faultless performance but should be achievable by a student. 
Teachers should not hesitate to use the extremes if they are appropriate descriptions of the work being 
assessed.

•	 A student who attains a high level of achievement in relation to one criterion will not necessarily attain 
high levels of achievement in relation to the other criteria. Similarly, a student who attains a low level 
of achievement for one criterion will not necessarily attain low achievement levels for the other criteria. 
Teachers should not assume that the overall assessment of the students will produce any particular 
distribution of marks.

•	 It is expected that the assessment criteria be made available to students.

Internal assessment details

Mathematical exploration
Duration: 10 teaching hours
Weighting: 20%

Introduction
The internally assessed component in this course is a mathematical exploration. This is a short report written 
by the student based on a topic chosen by him or her, and it should focus on the mathematics of that particular 
area. The emphasis is on mathematical communication (including formulae, diagrams, graphs and so on), with 
accompanying commentary, good mathematical writing and thoughtful reflection. A student should develop 
his or her own focus, with the teacher providing feedback via, for example, discussion and interview. This will 
allow the students to develop area(s) of interest to them without a time constraint as in an examination, and 
allow all students to experience a feeling of success.

The final report should be approximately 6 to 12 pages long. It can be either word processed or handwritten. 
Students should be able to explain all stages of their work in such a way that demonstrates clear understanding. 
While there is no requirement that students present their work in class, it should be written in such a way that 
their peers would be able to follow it fairly easily. The report should include a detailed bibliography, and sources 
need to be referenced in line with the IB academic honesty policy. Direct quotes must be acknowledged.

The purpose of the exploration
The aims of the mathematics SL course are carried through into the objectives that are formally assessed as 
part of the course, through either written examination papers, or the exploration, or both. In addition to testing 
the objectives of the course, the exploration is intended to provide students with opportunities to increase their 
understanding of mathematical concepts and processes, and to develop a wider appreciation of mathematics. 
These are noted in the aims of the course, in particular, aims 6–9 (applications, technology, moral, social 
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and ethical implications, and the international dimension). It is intended that, by doing the exploration, 
students benefit from the mathematical activities undertaken and find them both stimulating and rewarding. It 
will enable students to acquire the attributes of the IB learner profile.

The specific purposes of the exploration are to:

•	 develop students’ personal insight into the nature of mathematics and to develop their ability to ask their 
own questions about mathematics

•	 provide opportunities for students to complete a piece of mathematical work over an extended period of 
time

•	 enable students to experience the satisfaction of applying mathematical processes independently

•	 provide students with the opportunity to experience for themselves the beauty, power and usefulness of 
mathematics

•	 encourage students, where appropriate, to discover, use and appreciate the power of technology as a 
mathematical tool

•	 enable students to develop the qualities of patience and persistence, and to reflect on the significance of 
their work

•	 provide opportunities for students to show, with confidence, how they have developed mathematically.

Management of the exploration
Work for the exploration should be incorporated into the course so that students are given the opportunity to 
learn the skills needed. Time in class can therefore be used for general discussion of areas of study, as well as 
familiarizing students with the criteria.

Further details on the development of the exploration are included in the teacher support material.

Requirements and recommendations
Students can choose from a wide variety of activities, for example, modelling, investigations and applications 
of mathematics. To assist teachers and students in the choice of a topic, a list of stimuli is available in the 
teacher support material. However, students are not restricted to this list.

The exploration should not normally exceed 12 pages, including diagrams and graphs, but excluding the 
bibliography. However, it is the quality of the mathematical writing that is important, not the length.

The teacher is expected to give appropriate guidance at all stages of the exploration by, for example, directing 
students into more productive routes of inquiry, making suggestions for suitable sources of information, and 
providing advice on the content and clarity of the exploration in the writing-up stage.

Teachers are responsible for indicating to students the existence of errors but should not explicitly correct these 
errors. It must be emphasized that students are expected to consult the teacher throughout the process.

All students should be familiar with the requirements of the exploration and the criteria by which it is assessed. 
Students need to start planning their explorations as early as possible in the course. Deadlines should be firmly 
established. There should be a date for submission of the exploration topic and a brief outline description, a 
date for the submission of the first draft and, of course, a date for completion.

In developing their explorations, students should aim to make use of mathematics learned as part of the course. 
The mathematics used should be commensurate with the level of the course, that is, it should be similar to that 
suggested by the syllabus. It is not expected that students produce work that is outside the mathematics SL 
syllabus—however, this is not penalized.
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Internal assessment criteria
The exploration is internally assessed by the teacher and externally moderated by the IB using assessment 
criteria that relate to the objectives for mathematics SL.

Each exploration is assessed against the following five criteria. The final mark for each exploration is the sum 
of the scores for each criterion. The maximum possible final mark is 20.

Students will not receive a grade for mathematics SL if they have not submitted an exploration.

Criterion A Communication

Criterion B Mathematical presentation

Criterion C Personal engagement

Criterion D Reflection

Criterion E Use of mathematics

Criterion A: Communication
This criterion assesses the organization and coherence of the exploration. A well-organized exploration 
includes an introduction, has a rationale (which includes explaining why this topic was chosen), describes the 
aim of the exploration and has a conclusion. A coherent exploration is logically developed and easy to follow.

Graphs, tables and diagrams should accompany the work in the appropriate place and not be attached as 
appendices to the document.

Achievement level Descriptor

0 The exploration does not reach the standard described by the descriptors 
below.

1 The exploration has some coherence.

2 The exploration has some coherence and shows some organization.

3 The exploration is coherent and well organized.

4 The exploration is coherent, well organized, concise and complete.

Criterion B: Mathematical presentation
This criterion assesses to what extent the student is able to:

•	 use appropriate mathematical language (notation, symbols, terminology)

•	 define key terms, where required

•	 use multiple forms of mathematical representation, such as formulae, diagrams, tables, charts, graphs 
and models, where appropriate.

Students are expected to use mathematical language when communicating mathematical ideas, reasoning and 
findings.
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Students are encouraged to choose and use appropriate ICT tools such as graphic display calculators, 
screenshots, graphing, spreadsheets, databases, drawing and word-processing software, as appropriate, to 
enhance mathematical communication.

Achievement level Descriptor

0 The exploration does not reach the standard described by the descriptors 
below.

1 There is some appropriate mathematical presentation.

2 The mathematical presentation is mostly appropriate.

3 The mathematical presentation is appropriate throughout.

Criterion C: Personal engagement
This criterion assesses the extent to which the student engages with the exploration and makes it their own. 
Personal engagement may be recognized in different attributes and skills. These include thinking independently 
and/or creatively, addressing personal interest and presenting mathematical ideas in their own way.

Achievement level Descriptor

0 The exploration does not reach the standard described by the descriptors 
below.

1 There is evidence of limited or superficial personal engagement.

2 There is evidence of some personal engagement.

3 There is evidence of significant personal engagement.

4 There is abundant evidence of outstanding personal engagement.

Criterion D: Reflection
This criterion assesses how the student reviews, analyses and evaluates the exploration. Although reflection 
may be seen in the conclusion to the exploration, it may also be found throughout the exploration.

Achievement level Descriptor

0 The exploration does not reach the standard described by the descriptors 
below.

1 There is evidence of limited or superficial reflection.

2 There is evidence of meaningful reflection.

3 There is substantial evidence of critical reflection.
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Criterion E: Use of mathematics
This criterion assesses to what extent students use mathematics in the exploration.

Students are expected to produce work that is commensurate with the level of the course. The mathematics 
explored should either be part of the syllabus, or at a similar level or beyond. It should not be completely 
based on mathematics listed in the prior learning. If the level of mathematics is not commensurate with the 
level of the course, a maximum of two marks can be awarded for this criterion.

The mathematics can be regarded as correct even if there are occasional minor errors as long as they do not 
detract from the flow of the mathematics or lead to an unreasonable outcome.

Achievement level Descriptor

0 The exploration does not reach the standard described by the descriptors 
below.

1 Some relevant mathematics is used.

2 Some relevant mathematics is used. Limited understanding is demonstrated.

3 Relevant mathematics commensurate with the level of the course is used. 
Limited understanding is demonstrated.

4 Relevant mathematics commensurate with the level of the course is used. 
The mathematics explored is partially correct. Some knowledge and 
understanding are demonstrated.

5 Relevant mathematics commensurate with the level of the course is used. The 
mathematics explored is mostly correct. Good knowledge and understanding 
are demonstrated.

6 Relevant mathematics commensurate with the level of the course is used. The 
mathematics explored is correct. Thorough knowledge and understanding are 
demonstrated.
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Appendices

Command terms with definitions
Students should be familiar with the following key terms and phrases used in examination questions, which 
are to be understood as described below. Although these terms will be used in examination questions, other 
terms may be used to direct students to present an argument in a specific way.

Calculate Obtain a numerical answer showing the relevant stages in the working.

Comment Give a judgment based on a given statement or result of a calculation.

Compare Give an account of the similarities between two (or more) items or situations, 
referring to both (all) of them throughout.

Compare and 
contrast

Give an account of the similarities and differences between two (or more) items or 
situations, referring to both (all) of them throughout.

Construct Display information in a diagrammatic or logical form.

Contrast Give an account of the differences between two (or more) items or situations, 
referring to both (all) of them throughout.

Deduce Reach a conclusion from the information given.

Demonstrate Make clear by reasoning or evidence, illustrating with examples or practical 
application.

Describe Give a detailed account.

Determine Obtain the only possible answer.

Differentiate Obtain the derivative of a function.

Distinguish Make clear the differences between two or more concepts or items.

Draw Represent by means of a labelled, accurate diagram or graph, using a pencil. A 
ruler (straight edge) should be used for straight lines. Diagrams should be drawn 
to scale. Graphs should have points correctly plotted (if appropriate) and joined in 
a straight line or smooth curve.

Estimate Obtain an approximate value.

Explain Give a detailed account, including reasons or causes.

Find Obtain an answer, showing relevant stages in the working.

Hence Use the preceding work to obtain the required result.

Hence or otherwise It is suggested that the preceding work is used, but other methods could also 
receive credit.

Identify Provide an answer from a number of possibilities.
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Integrate Obtain the integral of a function.

Interpret Use knowledge and understanding to recognize trends and draw conclusions from 
given information.

Investigate Observe, study, or make a detailed and systematic examination, in order to 
establish facts and reach new conclusions.

Justify Give valid reasons or evidence to support an answer or conclusion.

Label Add labels to a diagram.

List Give a sequence of brief answers with no explanation.

Plot Mark the position of points on a diagram.

Predict Give an expected result.

Show Give the steps in a calculation or derivation.

Show that Obtain the required result (possibly using information given) without the formality 
of proof. “Show that” questions do not generally require the use of a calculator.

Sketch Represent by means of a diagram or graph (labelled as appropriate). The sketch 
should give a general idea of the required shape or relationship, and should include 
relevant features.

Solve Obtain the answer(s) using algebraic and/or numerical and/or graphical methods.

State Give a specific name, value or other brief answer without explanation or 
calculation.

Suggest Propose a solution, hypothesis or other possible answer.

Verify Provide evidence that validates the result.

Write down Obtain the answer(s), usually by extracting information. Little or no calculation is 
required. Working does not need to be shown.
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Notation list

Of the various notations in use, the IB has chosen to adopt a system of notation based on the 
recommendations of the International Organization for Standardization (ISO). This notation is used in 
the examination papers for this course without explanation. If forms of notation other than those listed 
in this guide are used on a particular examination paper, they are defined within the question in which 
they appear. 

Because students are required to recognize, though not necessarily use, IB notation in examinations, it 
is recommended that teachers introduce students to this notation at the earliest opportunity. Students 
are not allowed access to information about this notation in the examinations. 

Students must always use correct mathematical notation, not calculator notation. 

  the set of positive integers and zero, {0,1, 2, 3, ...}  

  the set of integers, {0, 1, 2, 3, ...}± ± ±  

+
  the set of positive integers, {1, 2, 3, ...} 

  the set of rational numbers 

+
  the set of positive rational numbers, { | , 0}x x x∈ >  

  the set of real numbers 

+
  the set of positive real numbers, { | , 0}x x x∈ >  

1 2{ , , ...}x x  the set with elements 1 2, , ...x x  

( )n A  the number of elements in the finite set A 

{ | }x  the set of all x such that  

∈ is an element of 

∉ is not an element of 

∅  the empty (null) set 

U  the universal set 

∪  Union 
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∩  Intersection 

⊂  is a proper subset of 

⊆  is a subset of 

A′  the complement of the set A  

|a b  a  divides b  

1/ na , n a  a  to the power of 1
n

, nth root of a  (if 0a ≥  then 0n a ≥ ) 

x  modulus or absolute value of x , that is 
  for 0, 

for 0, 
x x x
x x x

≥ ∈
− < ∈





 

≈  is approximately equal to 

>  is greater than 

≥  is greater than or equal to 

<  is less than 

≤  is less than or equal to 

>/  is not greater than 

</  is not less than 

nu  the nth term of a sequence or series 

d  the common difference of an arithmetic sequence 

r  the common ratio of a geometric sequence 

nS  the sum of the first n terms of a sequence, 1 2 ... nu u u+ + +  

S∞  the sum to infinity of a sequence, 1 2 ...u u+ +  

1

n

i
i

u
=
∑  1 2 ... nu u u+ + +  

n
r
 
 
 

 the rth binomial coefficient, r = 0, 1, 2, …, in the expansion of ( )na b+  

:f A B→  f  is a function under which each element of set A has an image in set B 

:f x y  f  is a function under which x  is mapped to y  
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( )f x  the image of x under the function f  

1f −  the inverse function of the function f  

f g  the composite function of f  and g  

lim ( )
x a

f x
→

 the limit of ( )f x  as x  tends to a  

d
d
y
x

 the derivative of y with respect to x  

( )f x′  the derivative of ( )f x  with respect to x  

2

2

d
d

y
x

 the second derivative of y  with respect to x  

( )f x″  the second derivative of ( )f x  with respect to x  

d
d

n

n

y
x

 the nth derivative of y  with respect to x  

( ) ( )nf x  the nth derivative of ( )f x  with respect to x  

dy x∫  the indefinite integral of y  with respect to x  

d
b

a
y x∫  the definite integral of y  with respect to x  between the limits x a=  and x b=  

ex  exponential function (base e) of x  

loga x  logarithm to the base a  of x  

ln x  the natural logarithm of x , elog x  

sin, cos, tan the circular functions 

A( , )x y  the point A  in the plane with Cartesian coordinates x  and y  

[AB]  the line segment with end points A and B  

AB the length of [AB]  

(AB)  the line containing points A and B  

Â  the angle at A  

ˆCAB  the angle between [CA]  and [AB]  
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ABC∆  the triangle whose vertices are A , B  and C  

v  the vector v  

AB
→

 
the vector represented in magnitude and direction by the directed line segment 
from A  to B  

a  the position vector OA
→

 

i, j, k unit vectors in the directions of the Cartesian coordinate axes 

a  the magnitude of a  

| AB|
→

 the magnitude of AB
→

 

⋅v w  the scalar product of v  and w  

P( )A  probability of event A  

P( )A′  probability of the event “not A ” 

P( | )A B  probability of the event A  given the event B  

1 2, , ...x x  Observations 

1 2, , ...f f  frequencies with which the observations 1 2, , ...x x  occur 

n
r

 
 
 

 number of ways of selecting r  items from n  items 

B( , )n p  binomial distribution with parameters n  and p  

2N( , )µ σ  normal distribution with mean µ  and variance 2σ  

~ B( , )X n p  the random variable X  has a binomial distribution with parameters n  and p  

2~ N( , )X µ σ  
the random variable X  has a normal distribution with mean µ  and 
variance 2σ  

µ  population mean 

2σ  population variance 

σ  population standard deviation 

x  mean of a set of data, 1 2 3, , ,...x x x  
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z standardized normal random variable, 
xz µ
σ
−

=  

Φ  
cumulative distribution function of the standardized normal variable with 
distribution N(0,  1)  

r Pearson’s product–moment correlation coefficient 
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