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Osztalyozo vizsga kévetelményei

Tantargy: Matematika

Evfolyam: 9.kny

Vizsga jellege: irasbeli

feladatok, 0sszetett feladatok

Vizsga leirdsa: 60 perces irasbeli vizsga, kozvetlenil a definicidk segitségével megoldhaté

Tankonyv(ek), taneszko6z(6k)

Szerzé Cim Kiadé Kiadas datuma Oldalszam/Fejezet
Borbas Laszloné | Matematika a Nemzeti 2005
nyelvi el6készité | Tankdnyvkiadd
évfolyam
szamara

Vizsgakovetelmények

o Sokszogek
e Pitagorasz-tétel

Sorszam Témakor Tartalmi elemek
1. Szamok, miveletek e Szamolas egész szamokkal, tértszamokkal,
racionalis szamokkal
e Szamok abszolutértéke
e Egyenes aranyossag, forditott aranyossag
e Szazalékszamitas
2. Oszthatdsag, a szamelmélet e A maradékos osztas, az oszthatdsag fogalma,
alapjai, nevezetes tulajdonsagai
azonossagok e Oszthatdsagi szabélyok
e Primszdmok, a szamelmélet alaptétele
e Legnagyobb k6z06s osztd, legkisebb kozos
tobbszoros
e Szamrendszerek
e Nevezetes azonossagok
3. Geometria o Mérés, mértékegységek




=l o o _ s ° KORDSICSOMA SANDOR
-—IF_- KOROSI|  «erianimisiNvewo

-1 BAPTISTA GIMNAZIUM

OM azonosité szam: 102648

1033 Budapest, Szentendrei ut 83. Tel./Fax: 250-1744, E-mail:
info@korosi.hu

Osztalyozo vizsga kévetelményei

Tantargy: Matematika

Evfolyam: 9

Vizsga jellege: irasbeli

Vizsga leirdsa: 60 perces irasbeli vizsga, kozvetlenil a definicidk segitségével megoldhaté
feladatok, 0sszetett feladatok

Tankonyv(ek), taneszko6z(6k)

Szerzé Cim Kiadé Kiadas datuma Oldalszam/Fejezet
Juhdsz — Orosz— | MATEMATIKA 9. | Oktatasi Hivatal | 2020
Paréczay — Az érthet6
Szaszné matematika

Vizsgakovetelmények

Sorszam Témakor Tartalmi elemek

1. Halmazok, Kombinatorika e Szamhalmazok

e Halmaz, részhalmaz

e Miveletek halmazokkal (metszet, unid,
komplementer, kilonbség)

e logikai szita

e Grafok

e Ponthalmazok

e Leszamoldasi feladatok

2. Algebra e  Miliveletek racionalis szamkorben
e Racionalis és irracionalis szamok
e Egyenes és forditott ardnyossag
e Miveletek algebrai tortkifejezésekkel
e Ardnyos osztas

e Szazalékszamitas

e Hatvdnyozas azonossagai

o Négyzetgyok

e Szamok normalalakja

e Miliveletek polinomokkal

e Algebrai azonossagok

e Nevezetes szorzatok
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Szorzattd alakitas

3. Egyenletek, azonossagok

Egyenletek: els6foku, abszolutértékes,
paraméteres

Egyenl6tlenségek

Szoveges feladatok

Gyakorlati alkalmazdasok

4, Geometria

Szogek

Haromszogek

Thalész-tétel

Pitagorasz-tétel

Haromszogek nevezetes vonalai, pontjai,
beirt és hozzairt korei

A kor és részei

A haromszogek kertlete és teriilete
Sokszogek

5. Flggvények

Linearis flggvény
Abszolutérték figgvény
Masodfoku fliggvény
Négyzetgyokfliggvény
Racionalis tortfliggvények
Fliggvénytranszformaciok
Egyenletek grafikus megoldasa
Egyenl6tlenségek

6. Egybevagdsag, négyszogek

Tengelyes és kdzéppontos
tlkrozés, forgatas

A koriv hossza, a korcikk terilete
Eltolas

Vektorok

Alakzatok egybevdagdsaga
Szimmetria

A négyszogek osztalyozasa
Négyszogek teriilete, keriilete

7. Statisztika,
valdszinlségszamitds

Oszlopdiagram, kérdiagram

Atlag, median, médusz

Valdszinlségi kisérlet, elemi esemény,
gyakorisag, relativ gyakorisag, valdszinliség
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Osztalyozo vizsga kévetelményei

Tantargy: Matematika

Evfolyam: 10.

Vizsga jellege: irasbeli

Vizsga leirdsa: 60 perces irdsbeli vizsga, kozvetleniil a definicidk segitségével megoldhatd
feladatok, dsszetett feladatok

Tankonyv(ek), taneszko6z(6k)

Szerz6 Cim Kiadé Kiadas datuma Oldalszam/Fejezet
Juhdsz Istvan, MATEMATIKA Oktatasi Hivatal | 2021
Orosz Gyula 10. Az érthet6
matematika
Vizsgakovetelmények
Sorszam Témakor Tartalmi elemek
1. Halmazok, kombinatorika Vegyes kombinatorikai feladatok
A skatulyaelv
Sorba rendezési problémak
Kivalasztasi problémak
Grafelméleti alapfogalmak
Allitasok, tagaddsuk, sziikséges és
elégséges feltételek
2. Hatvanyozas és négyzetgyok A hatvanyozds azonossagai, negativ
kitevd
A négyzetgyok definicidja, azonossagok
Négyzetgyokfuggvény
Inverz fliggvény
3. Fliggvénytranszformaciok, Fliggvénytranszformacidk
masodfoku fliggvények A masodfoku fliggvény transzformacidi,
jellemzése
Altaldnos alak
Teljes négyzetté alakitas
4, Masodfoku egyenletek, Parabola és masodfoku egyenlet
egyenlGtlenségek Specialis masodfoku egyenletek
A masodfoku egyenlet megolddképlete
Diszkriminans
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Masodfoku egyenl6tlenségek
SzélsGérték problémak
Négyzetgyokos egyenletek

5. Geometria

K6zéppontos nagyitds és kicsinyités,
koézéppontos hasonldsagi
transzformacio

A hasonlésagi transzformacio fogalma, a
transzformacié aranya

Magassagtétel, befogotétel

A szamtani és a mértani kozép
Osszehasonlitasa

Keruleti és kozépponti szogek

Latoszoggel kapcsolatos mértani hely

Hldrnégyszog

A korhoz huzott szel6szakaszok tétele

6. Statisztika és
valdszinliségszamitas

Statisztikai adatok rendszerezése,
jellemzése kozépértékekkel
hagyomanyos és digitalis eszkdzzel

Oszlop- és kordiagram értelmezése,
valamint készitése hagyomanyos és
digitalis eszkozzel

Abszolut és relativ gyakorisag,
kozépértékek

Terjedelem, szoras

A klasszikus valdszintiségi modell
fogalma és alkalmazasa

Események (kedvezd, biztos, lehetetlen)

Események 0sszege, kiilonbsége,
szorzata; kizaré események

7. Matematikai logika

Allitasok
Logikai miveletek
Kétvaltozos logikai miveletek
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Osztalyozo vizsga kévetelményei

Tantargy: Matematika

Evfolyam: 11.

Vizsga jellege: irasbeli

Vizsga leirdsa: 60 perces irdsbeli vizsga, kozvetleniil a definicidk segitségével megoldhatd
feladatok, dsszetett feladatok

Tankonyv(ek), taneszko6z(6k)

matematika

Szerz6 Cim Kiadé Kiadas datuma Oldalszam/Fejezet
Juhasz Istvan, MATEMATIKA Oktataskutaté és | 2022
Orosz Gyula 11. Az érthetd Fejleszt6 Intézet

Vizsgakovetelmények

Sorszam

Témakor

Tartalmi elemek

1.

Hatvany, logaritmus

Egészkitevdjd hatvanyok, azonossagok
Az n-edik gyok és azonossagai
Racionalis kitev6jli hatvany, permanencia elv
Az exponencialis figgvény
Exponencialis egyenletek
Exponencialis egyenletrendszerek,
egyenlGtlenségek

A logaritmus fogalma

A logaritmusfliggvény

A logaritmus azonossagai
Logaritmusos egyenletek
Logaritmusos egyenletrendszerek,
egyenlGtlenségek

Oszthatdsag

A maradékos osztas, az oszthatdsag fogalma,
tulajdonsagai

Oszthatdsagi szabalyok

Primszamok, a szamelmélet alaptétele
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Legnagyobb koz0s osztd, euklideszi
algoritmus, legkisebb k6z6s tobbszoros
Szamrendszerek

3. Vektorok

Vektorok szorzasa szammal

Egyértelm( vektorfelbontasi tétel

Vektorok a koordinatasikon, helyvektorok
Felez6pont, sulypont, osztépont koordinatai
A haromszog sulypontjdba mutaté vektor
Vektor elforgatdsa +90°-kal.

Két vektor skalaris szorzata

4, Trigonometria

Hegyesszogek szogfliggvényei
Derékszogli haromszogek adatainak
meghatdrozasa

A szinusz- és koszinusztétel
Szogflggvények altaldnositdsa
Szogflggvények dbrazolasa
Trigonometrikus egyenletek

5. Koordinatageometria

Egyenes egyenletey=mx + b vagyx=c
alakban, meredekség

Irdnyszog; irdnytangens; az egyenes
irdnytényezGs egyenlete

Két ponton dtmend egyenes egyenlete

Két egyenes metszéspontja

A parhuzamossag és a merélegesség
koordinata-geometriai feltétele

Pont és pont, pont és egyenes tavolsaga
Adott kozéppontu és sugaru kor egyenlete
Egyenes és kor kdlcsonds helyzete

Adott pontban huzott és adott iranyu érint6k
meghatarozasa

Ponthalmazok a koordinatasikon (egyenlet,
egyenlGtlenség, mértani hely)

6. Grafok, kombinatorika,
valdszinlség-szamitas,
statisztika

Binomialis tétel, Pascal-haromszog
A grafmodell

A grafmodell alkalmazasa, fagrafok
Grafok jellemz6i

Permutacidk, variacidk, kombinaciok
Fliggetlen események
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e Binomidlis eloszlds, hipergeometrikus
eloszlas

e Statisztikai mintavétel (visszatevéssel vagy
visszatevés nélkil)

e Varhato érték

e Atlag, médusz, median

e Szdras, atlagos abszolut eltérés

e A boksz-plot diagram
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Osztalyozd vizsga kévetelményei

Tantargy: Matematika

Evfolyam: 12

Vizsga jellege: irasbeli

Vizsga leirdsa: 60 perces irdsbeli vizsga, kozvetleniil a definicidk segitségével megoldhatd
feladatok, 0sszetett feladatok

Tankoényv(ek), taneszkoz(ok)
Szerz6 Cim Kiado Kiadas datuma Oldalszam/Fejezet
Dr. Ger6cs Matematika Oktataskutaté | 2015
Laszlo — A kozépiskoldsok | és Fejleszt6
Szamado Laszlo | 12. évfolyama Intézet
szamara

Vizsgakovetelmények

Sorszam Témakor Tartalmi elemek

1. Matematikai logika e [téletek. Logikai miveletek
o Kétvaltozos logikai miveletek

2. Sorozatok e A sorozat. Szamsorozat fogalma
e Szdmtani sorozat

e Mértani sorozat

e Kamatos kamat szamitdsa

3. Térgeometria e Térelemek hajlasszoge
e Térelemek tavolsaga
o Sokszogek teriilete
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A kor és részeinek terilete.

A felszin és a térfogat; a hasab és a henger
A gulla és a kup

A csonkagula és a csonkakuip

A gbmb

4, Rendszerezd 6sszefoglalas

Gondolkoddasi mddszerek

Logika

Halmazok.

Kombinatorika, grafok

Algebra

Szamhalmazok, mUveletek és tulajdonsagaik
Szamelméleti alapfogalmak, oszthatdsagi
szabalyok

Hatvany, gyok, logaritmus

Algebrai kifejezések, azonossagok
Algebrai kifejezések értelmezési
tartomanydanak, értékkészletének vizsgalata
Midveletek algebrai kifejezésekkel
Egyenletek megolddsi mddszerei
Els6foku egyenletek, egyenlStlenségek
Mdsodfoku és mdasodfokura visszavezethetd
egyenletek

Masodfoku egyenlétlenségek
SzélsGérték feladatok, nevezetes kozepek
Els6- és masodfoku egyenletrendszerek
Négyzetgyokos egyenletek

Exponencidlis egyenletek

Logaritmusos egyenletek

Geometriai alapfogalmak, ponthalmazok
A geometriai transzformaciok

Alakzatok egybevagdsaga

Hasonldésag

Haromszogek

Négyszog, sokszog

Kor és részei, ivhossz

Vektorok

Trigonometria

Koordinata-geometria




| . * KOROS!CSOMA SANDOR

.—'F K6R05| - KETTANITASI NVELVO

T' BAPTISTA GIMNAZIUM

OM azonosité szam: 102648

1033 Budapest, Szentendrei ut 83. Tel./Fax: 250-1744, E-mail:
info@korosi.hu

e Pont koordinata-geometridja

e Egyenes koordinata-geometridja

e Kor koordinata-geometridja

e Flggvények

e Alinearis figgvény

e Szdmhalmazon értelmezett nem linearis
alapfliggvények és grafikonjaik

e Flggvénytranszformaciok

e Fliggvény abszolutértéke, Osszetett
figgvények jellemzése, abrazolasa

e Leird statisztika, kozépértékek

e Valészinliség-szamitasi alapismeretek
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Osztalyozo vizsga kévetelményei

Tantargy : MATEMATIKA FAKULTACIO

Evfolyam : 11

Vizsga jellege: irasbeli

Vizsga leirdsa: 60 perces irdsbeli vizsga, kozvetleniil a definiciok segitségével megoldhatd
feladatok, 6sszetett feladatok

Tankonyv( ek ), tanes

zkoz( 6k )

Szerz6

Cim

Kiado

Kiadas datuma Oldalszam/Fejezet

Mahler Attila,
Orosz Gyula

Gydjtemény a
matematika
emelt szint(
oktatasahoz

Oktatasi Hivatal

2022

Vizsgakovetelmények

Sorszam

Témakor

Tartalmi elemek

1. Algebra

Paraméteres egyenletek,
egyenl6tlenségek
Egyenletrendszerek
Hatvanyozas
Tortkitev8jl hatvanyozds

Racionalis és irracionalis szamok
Masodfoku paraméteres kifejezések

Mdsodfokura visszavezethetd
problémak

Abszolutértékes feladatok
Gyokos feladtok
Exponencialis

Logaritmus

Nevezetes kozépértékek
Egyenl6tlenségek

Specidlis egyenletmegoldasi
maodszerek
Tobbismeretlenes egyenletek

2. Flggvények

Fliggvénytranszformaciok
Fliggvények elemi vizsgalata
Trigonometrikus fliggvények
Mdveletek fliggvényekkel
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o SzélsGérték keresése

3. Szamelmélet e Primszdmok, SZAT
e Oszték szdma
e Diofantoszi problémak,
szamrendszerek
e Polinomok oszthatésaga
4, Geometria o Sikbeli egybevagdsag

e A parhuzamos szel6k tétele

e Haromszogek

o Szogfelez6k osztasaranyardl

e Pitagorasz-, Thalész-tétel

o Akerileti és kozépponti szogek tétele

e Mértani kozéppel megfogalmazhato
tételek

e Hurnégyszogek, érinténégyszogek

o Terliletszdmitds

e Felszin- és térfogatszamitas.
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Osztalyozo vizsga kévetelményei

Tantargy : MATEMATIKA FAKULTACIO

Evfolyam : 12

Vizsga jellege: irasbeli

feladatok, 0sszetett feladatok

Vizsga leirasa: 60 perces irasbeli vizsga, kozvetlenil a definiciok segitségével megoldhaté

Tankonyv( ek ), taneszkoz( 6k )

Szerz6 Cim Kiadé Kiadas datuma Oldalszam/Fejezet
Mahler Attila, Gydjtemény a Oktatasi Hivatal | 2022
Orosz Gyula matematika
emelt szintd
oktatdsahoz

Vizsgakovetelmények

Sorszam Témakor

Tartalmi elemek

1. Geometria, trigonometria,
vektorok

Mértani kozéppel megfogalmazhatd tételek
Néhany teriletképlet

Vektorok, skalaris szorzat

Addicids tételek

Addicids tételek alkalmazdsa

Trigonometrikus egyenletek, egyenl6tlenségek
Geometriai, gyakorlati alkalmazdasok

2. Kombinatorika, grafok,
gondolkodasi mddszerek

Osszeszamolasi feladatok

A binomidlis tétel

Grafok

Végtelen halmazok

Allitasok, tételek, bizonyitasok

3. Statisztika,
valdszinlségszamitas

Statisztika ismétlése, statisztikai mutatok
A szérdédas mérészamai
Valdszinliségszamitas ismétlése
Feltételes valdszinliség

Fliggetlen események

Valdszinlségi valtozé

Varhato érték, szoras

Geometriai valdszinliség

4, Sorozatok

Rekurziv sorozatok, 6sszegképletek
Sorozatok jellemzése

Kamatszamitas és egyéb alkalmazdasok
Sorozat hatarértéke
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Midveletek konvergens sorozatokkal
Monoton és korlatos sorozatok, alkalmazasok
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Classification exam requirements

Subject : IB

Mathematics AA SL

Grade : 11

Nature of the exam: written

Exam description: 60-minute written exam, tasks that can be solved directly using the definitions,
complex tasks

Textbook, teaching tools

Author

Title

Publisher Release Date Page

number/Chapter

Natasha Awada, | Mathematics:

analysis and
approaches -
Standard Level

University Press

2019 Chap.1,2,3,4,5,6,7,8,9

Exam requirements

Topic

Content elements

Sequences and series,
binomial expansion,
proof

Arithmetic sequences and series.

Use of the formulae for the nth term and the sum
of the first n terms of the sequence.

Use of sigma notation for sums of arithmetic
sequences.

Applications.

Analysis, interpretation and prediction where a
model is not perfectly arithmetic in real life.
Geometric sequences and series.

Use of the formulae for the nth term and the sum
of the first n terms of the sequence.

Use of sigma notation for sums of geometric
sequences.

Applications.

Sum of infinite convergent geometric sequences.
Financial applications of geometric sequences and
series: compound interest, annual depreciation.
The binomial theorem:
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e expansion of (a+b)",nCr.

e Use of Pascal’s triangle.

e Simple deductive proof, numerical and algebraic;
how to lay out a left-hand side to right-hand side
(LHS to RHS) proof.

e The symbols and notation for equality and identity.

2. Functions e Concept of a function, domain, range and graph.

e Function notation, for example f(x), v(t), C(n).

e The concept of a function as a mathematical
model.

e Informal concept that an inverse function reverses
or undoes the effect of a function.

e Inverse function as a reflection in the line y=x, and
the notation f(x).

e The graph of a function; its equation y=f(x).

e Creating a sketch from information given or a
context, including transferring a graph from screen
to paper.

e Using technology to graph functions including their
sums and differences.

Determine key features of graphs.

e Finding the point of intersection of two curves or
lines using technology.

e Transformations of graphs.

e Translations: y=f(x)+b; y=f(x-a).

e Reflections (in both axes): y=—f(x); y=f(-x).

e Vertical stretch with scale factor p: y=pf(x).

e Horizontal stretch with scale factor 1/q: y=f(qx).

e Composite transformations.

e Composite functions.

e |dentity function. Finding the inverse function
f(x).

o Different forms of the equation of a straight line.

e Gradient; intercepts.

e Lines with gradients m; and m..

e Parallel lines m; = m,.

e Perpendicular lines m; x m; = -1.

e The quadratic function f(x)=ax?+bx+c: its graph, y-
intercept (0,c).

e Axis of symmetry.
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The form f(x)=a(x-p)(x—q), x- intercepts (p,0) and
(9,0). The form f(x)=a(x—h)?+k, vertex (h,k).
Solution of quadratic equations and inequalities.
The quadratic formula.

The discriminant A=b?-4ac and the nature of the
roots, that is, two distinct real roots, two equal real
roots, no real roots.

The reciprocal function f(x)=1/x, x#0: its graph and
self-inverse nature.

Rational functions of the form f(x)= ax+b / cx+d
and their graphs.

Equations of vertical and horizontal asymptotes.

3. Calculus
Differentiation

Introduction to the concept of a limit.

Derivative interpreted as gradient function and as
rate of change.

Derivative of powers, power rule.
Differentiation of a sum and a multiple of these
functions.

The chain rule for composite functions.

The product and quotient rules.

Tangents and normals at a given point, and their
equations.

Increasing and decreasing functions.

Graphical interpretation of f'(x)>0, f'(x)=0, f'(x)<O0.
The second derivative.

Graphical behaviour of functions, including the
relationship between the graphs of f, f' and f".
Local maximum and minimum points.

Testing for maximum and minimum.
Optimization.

Points of inflexion with zero and non-zero
gradients.

Kinematic problems involving displacement s,
velocity v, acceleration a and total distance
travelled.

4, Statistics and
probability

Concepts of population, sample, random sample,
discrete and continuous data.

Reliability of data sources and bias in sampling.
Interpretation of outliers.

Sampling techniques and their effectiveness.
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Presentation of data (discrete and continuous):
frequency distributions (tables).

Histograms.

Cumulative frequency; cumulative frequency
graphs; use to find median, quartiles, percentiles,
range and interquartile range (IQR).

Production and understanding of box and whisker
diagrams.

Measures of central tendency (mean, median and
mode).

Estimation of mean from grouped data.

Modal class.

Measures of dispersion (interquartile range,
standard deviation and variance).

Effect of constant changes on the original data.
Quartiles of discrete data.

Linear correlation of bivariate data.

Pearson’s product-moment correlation coefficient,
r.

Scatter diagrams; lines of best fit, by eye, passing
through the mean point.

Equation of the regression line of y on x.

Use of the equation of the regression line for
prediction purposes.

Interpret the meaning of the parameters, a and b,
in a linear regression y=ax+b.

Equation of the regression line of x on y.

Use of the equation for prediction purposes.
Concepts of trial, outcome, equally likely
outcomes, relative frequency, sample space (U)
and event.

The probability of an event A is P(A)=n(A) / n(U).
The complementary events A and A’ (not A).
Expected number of occurrences.

Use of Venn diagrams, tree diagrams, sample
space diagrams and tables of outcomes to
calculate probabilities.

Combined events: P(AUB)=P(A)+P(B)-P(ANB).
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Mutually exclusive events: P(ANB)=0.

Conditional probability: P(A|B)=P(ANB) / P(B).
Independent events: P(ANB)=P(A)P(B).

Formal definition and use of the formulae:
P(A|B)=P(AnB) / P(B) for conditional probabilities,
and P(A|B)=P(A)=P(A|B’) for independent events.

5. Exponentials and
logarithms

Laws of exponents with integer exponents.
Introduction to logarithms with base 10 and e.
Numerical evaluation of logarithms using
technology.

Laws of exponents with rational exponents.
Laws of logarithms.

log. xy = loga x + loga y

loga x/y = loga x - loga y

log. x™ = mlog, x

Exponential functions and their graphs:
flx)=a*, a>0, f(x)=e*

Logarithmic functions and their graphs:
f(x)=loga x, x>0, f(x)=Inx, x>0.

Solving equations, both graphically and
analytically.

Use of technology to solve a variety of equations,
including those where there is no appropriate
analytic approach.

Applications of graphing skills and solving
equations that relate to real-life situations.
Derivative of e*and Inx.

Differentiation of a sum and a multiple of these
functions.
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Classification exam requirements

Subject : IB Mathematics AA SL

Grade : 12

Nature of the exam: written

complex tasks

Exam description: 60-minute written exam, tasks that can be solved directly using the definitions,

Textbook, teaching tools

analysis and
approaches -
Standard Level

Author Title Publisher Release Date Page
number/Chapter
Natasha Awada, | Mathematics: Oxford 2019 Chap.10,11,12,13,14

University Press

Exam requirements

Topic Content elements
1. Calculus e Introduction to integration as anti-differentiation
Integration of functions of the form f(x)=ax"+bx"+...

e Anti-differentiation with a boundary condition to
determine the constant term.

e Definite integrals using technology.

e Area of a region enclosed by a curve y=f(x) and the
x-axis, where f(x)>0.

e Indefinite integral of x", 1/x and e*.

e The composites of any of these with the linear
function ax+b.

e Integration by inspection (reverse chain rule) or by
substitution for expressions of the form:
Jkg'(x)f(g(x))dx.

e Definite integrals, including analytical approach.

e Areas of a region enclosed by a curve y=f(x) and
the x-axis, where f(x) can be positive or negative,
without the use of technology.

e Areas between curves.
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Kinematic problems involving displacement s,
velocity v, acceleration a and total distance
travelled.

2. Geometry and
trigonometry

The distance between two points in three-
dimensional space, and their midpoint.

Volume and surface area of three-dimensional
solids including right-pyramid, right cone, sphere,
hemisphere and combinations of these solids.
The size of an angle between two intersecting lines
or between a line and a plane.

Use of sine, cosine and tangent ratios to find the
sides and angles of right-angled triangles.

The sine rule: a/sinA=b/sinB=c/sinC.

The cosine rule: c>=a’+b?-2abcosC;
cosC=(a*+b?-c?)/ 2ab.

Area of a triangle as 1/2absinC.

Applications of right and non-right angled
trigonometry, including Pythagoras’s theorem.
Angles of elevation and depression.

Construction of labelled diagrams from written
statements.

3. Geometry and
trigonometry

The circle: radian measure of angles; length of an
arc; area of a sector.
Definition of cosd, sind in terms of the unit circle.

Definition of tan® as sind / cosV.

Exact values of trigonometric ratios of 0, /6, /4,
1/3, /2 and their multiples.

Extension of the sine rule to the ambiguous case.
The Pythagorean identity cos26+sin26=1.

Double angle identities for sine and cosine.

The relationship between trigonometric ratios.
Solving trigonometric equations in a finite interval,
both graphically and analytically.

Equations leading to quadratic equations in sinx,
COSX or tanx.

The circular functions sinx, cosx, and tanx;
amplitude, their periodic nature, and their graphs.
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Composite functions of the form
f(x)=asin(b(x+c))+d.
Transformations.

Real-life contexts.

Probability distributions

4, Calculus Derivative of sinx, cosx.
Differentiation of a sum and a multiple of these
functions.
Indefinite integral of sinx, cosx.
Kinematic problems involving displacement s,
velocity v, acceleration a and total distance
travelled.

5. Statistics and Concept of discrete random variables and their

probability probability distributions.

Expected value (mean), for discrete data.
Applications.

Binomial distribution.

Mean and variance of the binomial distribution.
The normal distribution and curve.

Properties of the normal distribution.
Diagrammatic representation.

Normal probability calculations.

Inverse normal calculations.

Standardization of normal variables (z- values).
Inverse normal calculations where mean and
standard deviation are unknown.
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Classification exam requirements

Subject : IB Mathematics AA HL

Grade : 11

Nature of the exam: written

complex tasks

Exam description: 60-minute written exam, tasks that can be solved directly using the definitions,

Textbook, teaching tools

Author

Title

Publisher Release Date Page
number/Chapter

Jennifer Chang

Mathematics:

Oxford 2019

Wathall, ... analysis and University Press
approaches -
Higher Level
Exam requirements
Topic Content elements
1. Sequences and series, e Arithmetic sequences and series.
binomial expansion, e Use of the formulae for the nth term and the sum
proof (SL) of the first n terms of the sequence.

e Use of sigma notation for sums of arithmetic
sequences.

e Applications.

e Analysis, interpretation and prediction where a
model is not perfectly arithmetic in real life.

e Geometric sequences and series.

e Use of the formulae for the nth term and the sum
of the first n terms of the sequence.

e Use of sigma notation for sums of geometric
sequences.

e Applications.

e Sum of infinite convergent geometric sequences.

e Financial applications of geometric sequences and
series: compound interest, annual depreciation.

e The binomial theorem:
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e expansion of (a+b)",nCr.

e Use of Pascal’s triangle.

e Simple deductive proof, numerical and algebraic;
how to lay out a left-hand side to right-hand side
(LHS to RHS) proof.

e The symbols and notation for equality and identity.

2. Functions (SL) e Concept of a function, domain, range and graph.

e Function notation, for example f(x), v(t), C(n).

e The concept of a function as a mathematical
model.

e Informal concept that an inverse function reverses
or undoes the effect of a function.

e Inverse function as a reflection in the line y=x, and
the notation f(x).

e The graph of a function; its equation y=f(x).

e Creating a sketch from information given or a
context, including transferring a graph from screen
to paper.

e Using technology to graph functions including their
sums and differences.

Determine key features of graphs.

e Finding the point of intersection of two curves or
lines using technology.

e Transformations of graphs.

e Translations: y=f(x)+b; y=f(x-a).

e Reflections (in both axes): y=—f(x); y=f(-x).

e Vertical stretch with scale factor p: y=pf(x).

e Horizontal stretch with scale factor 1/q: y=f(qx).

e Composite transformations.

e Composite functions.

e |dentity function. Finding the inverse function
f(x).

o Different forms of the equation of a straight line.

e Gradient; intercepts.

e Lines with gradients m; and m..

e Parallel lines m; = m,.

e Perpendicular lines m; x m; = -1.

e The quadratic function f(x)=ax?+bx+c: its graph, y-
intercept (0,c).

e Axis of symmetry.
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The form f(x)=a(x-p)(x—q), x- intercepts (p,0) and
(9,0). The form f(x)=a(x—h)?+k, vertex (h,k).
Solution of quadratic equations and inequalities.
The quadratic formula.

The discriminant A=b?-4ac and the nature of the
roots, that is, two distinct real roots, two equal real
roots, no real roots.

The reciprocal function f(x)=1/x, x#0: its graph and
self-inverse nature.

Rational functions of the form f(x)= ax+b / cx+d
and their graphs.

Equations of vertical and horizontal asymptotes.

3. Calculus
Differentiation (SL)

Introduction to the concept of a limit.

Derivative interpreted as gradient function and as
rate of change.

Derivative of powers, power rule.
Differentiation of a sum and a multiple of these
functions.

The chain rule for composite functions.

The product and quotient rules.

Tangents and normals at a given point, and their
equations.

Increasing and decreasing functions.

Graphical interpretation of f'(x)>0, f'(x)=0, f'(x)<O0.
The second derivative.

Graphical behaviour of functions, including the
relationship between the graphs of f, f' and f".
Local maximum and minimum points.

Testing for maximum and minimum.
Optimization.

Points of inflexion with zero and non-zero
gradients.

Kinematic problems involving displacement s,
velocity v, acceleration a and total distance
travelled.

4, Statistics and
probability (SL)

Concepts of population, sample, random sample,
discrete and continuous data.

Reliability of data sources and bias in sampling.
Interpretation of outliers.

Sampling techniques and their effectiveness.
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Presentation of data (discrete and continuous):
frequency distributions (tables).

Histograms.

Cumulative frequency; cumulative frequency
graphs; use to find median, quartiles, percentiles,
range and interquartile range (IQR).

Production and understanding of box and whisker
diagrams.

Measures of central tendency (mean, median and
mode).

Estimation of mean from grouped data.

Modal class.

Measures of dispersion (interquartile range,
standard deviation and variance).

Effect of constant changes on the original data.
Quartiles of discrete data.

Linear correlation of bivariate data.

Pearson’s product-moment correlation coefficient,
r.

Scatter diagrams; lines of best fit, by eye, passing
through the mean point.

Equation of the regression line of y on x.

Use of the equation of the regression line for
prediction purposes.

Interpret the meaning of the parameters, a and b,
in a linear regression y=ax+b.

Equation of the regression line of x on y.

Use of the equation for prediction purposes.
Concepts of trial, outcome, equally likely
outcomes, relative frequency, sample space (U)
and event.

The probability of an event A is P(A)=n(A) / n(U).
The complementary events A and A’ (not A).
Expected number of occurrences.

Use of Venn diagrams, tree diagrams, sample
space diagrams and tables of outcomes to
calculate probabilities.

Combined events: P(AUB)=P(A)+P(B)-P(ANB).
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Mutually exclusive events: P(ANB)=0.

Conditional probability: P(A|B)=P(ANB) / P(B).
Independent events: P(ANB)=P(A)P(B).

Formal definition and use of the formulae:
P(A|B)=P(AnB) / P(B) for conditional probabilities,
and P(A|B)=P(A)=P(A|B’) for independent events.

5. Exponentials and
logarithms (SL)

Laws of exponents with integer exponents.
Introduction to logarithms with base 10 and e.
Numerical evaluation of logarithms using
technology.

Laws of exponents with rational exponents.
Laws of logarithms.

log. xy = loga x + loga y

loga x/y = loga x - loga y

log. x™ = mlog, x

Exponential functions and their graphs:
flx)=a*, a>0, f(x)=e*

Logarithmic functions and their graphs:
f(x)=loga x, x>0, f(x)=Inx, x>0.

Solving equations, both graphically and
analytically.

Use of technology to solve a variety of equations,
including those where there is no appropriate
analytic approach.

Applications of graphing skills and solving
equations that relate to real-life situations.
Derivative of e*and Inx.

Differentiation of a sum and a multiple of these
functions.

Complex numbers 1
(HL)

Complex numbers: the number i, where i>=-1.
Cartesian form z=a+bi; the terms real part,
imaginary part, conjugate, modulus and argument.
The complex plane.

Complex conjugate roots of quadratic and
polynomial equations with real coefficients.
Powers and roots of complex numbers.

Solutions of systems of linear equations (a
maximum of three equations in three unknowns),
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including cases where there is a unique solution,
an infinite number of solutions or no solution.
Polynomial functions, their graphs and equations;
zeros, roots and factors.

The factor and remainder theorems.

Sum and product of the roots of polynomial
equations.

Sequences and series
(HL)

Counting principles, including permutations and
combinations.

Extension of the binomial theorem to fractional
and negative indices, (a+b)", n€Q.

Proof by mathematical induction.

Proof by contradiction.

Use of a counterexample to show that a statement
is not always true.

Functions (HL)

Partial fractions.

Rational functions of the form

f(x)=ax+b / cx®+dx+e, and f(x)=ax*+bx+c / dx+e
0Odd and even functions.

Finding the inverse function, f(x),including
domain restriction.

Self-inverse functions.

Solutions of g(x)=f(x), both graphically and
analytically.

The graphs of the functions, y=|f(x)| and
y=f(1x1), y=1/ f(x), y=flax+b), y=[f(x)]*.
Solution of modulus equations and inequalities.

Calculus
Differentiation (HL)

Informal understanding of continuity and
differentiability of a function at a point.
Understanding of limits (convergence and
divergence).

Definition of derivative from first principles.
Higher derivatives.

Implicit differentiation.

Related rates of change.

Optimisation problems.

Geometry and

Concept of a vector; position vectors;
displacement vectors.
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trigonometry (HL)

Representation of vectors using directed line
segments.

Base vectors i, j, k.

Components of a vector:

v=(V1, V2, V3)=Vii+Vaj+vsk.

Algebraic and geometric approaches to the
following: the sum and difference of two vectors,
the zero vector 0, the vector -v, multiplication by a
scalar, kv, parallel vectors, magnitude of a vector,
[v]; unit vectors, v/|v|, position vectors OA=a,
OB=b, displacement vector AB=b-a.

Proofs of geometrical properties using vectors.
The definition of the scalar product of two vectors.
The angle between two vectors.

Perpendicular vectors; parallel vectors.

Vector equation of a line in two and three
dimensions: r=a+Ab.

The angle between two lines.

Simple applications to kinematics.

Coincident, parallel, intersecting and skew lines,
distinguishing between these cases.

Points of intersection.

The definition of the vector product of two vectors.
Properties of the vector product.

Geometric interpretation of |vxw|.

Vector equations of a plane: r=a+Ab+uc, where b
and c are non-parallel vectors within the plane.
r-n=a-n, where n is a normal to the plane and a is
the position vector of a point on the plane.
Cartesian equation of a plane ax+by+cz=d.
Intersections of: a line with a plane; two planes;
three planes.

Angle between: a line and a plane; two planes.

Statistics and
probability (HL)

Use of Bayes’ theorem for a maximum of three
events.
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Classification exam requirements

Subject : IB Mathematics AA HL

Grade : 12

Nature of the exam: written

Exam description: 60-minute written exam, tasks that can be solved directly using the definitions,
complex tasks

Textbook, teaching tools

Author Title Publisher Release Date Page
number/Chapter
Jennifer Chang Mathematics: Oxford 2019
Wathall, ... analysis and University Press
approaches -
Higher Level

Exam requirements

Topic Content elements
1. Calculus e Introduction to integration as anti-differentiation
Integration (SL) of functions of the form f(x)=ax"+bx"+...

e Anti-differentiation with a boundary condition to
determine the constant term.

e Definite integrals using technology.

e Area of a region enclosed by a curve y=f(x) and the
x-axis, where f(x)>0.

e Indefinite integral of x", 1/x and e*.

e The composites of any of these with the linear
function ax+b.

e Integration by inspection (reverse chain rule) or by
substitution for expressions of the form:
Jkg'(x)f(g(x))dx.

e Definite integrals, including analytical approach.

e Areas of a region enclosed by a curve y=f(x) and
the x-axis, where f(x) can be positive or negative,
without the use of technology.

e Areas between curves.
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Kinematic problems involving displacement s,
velocity v, acceleration a and total distance
travelled.

2. Geometry and
trigonometry (SL)

The distance between two points in three-
dimensional space, and their midpoint.

Volume and surface area of three-dimensional
solids including right-pyramid, right cone, sphere,
hemisphere and combinations of these solids.
The size of an angle between two intersecting lines
or between a line and a plane.

Use of sine, cosine and tangent ratios to find the
sides and angles of right-angled triangles.

The sine rule: a/sinA=b/sinB=c/sinC.

The cosine rule: c>=a’+b?-2abcosC;
cosC=(a*+b?-c?)/ 2ab.

Area of a triangle as 1/2absinC.

Applications of right and non-right angled
trigonometry, including Pythagoras’s theorem.
Angles of elevation and depression.

Construction of labelled diagrams from written
statements.

3. Geometry and
trigonometry (SL)

The circle: radian measure of angles; length of an
arc; area of a sector.
Definition of cosd, sind in terms of the unit circle.

Definition of tan® as sind / cosV.

Exact values of trigonometric ratios of 0, /6, /4,
1/3, /2 and their multiples.

Extension of the sine rule to the ambiguous case.
The Pythagorean identity cos26+sin26=1.

Double angle identities for sine and cosine.

The relationship between trigonometric ratios.
Solving trigonometric equations in a finite interval,
both graphically and analytically.

Equations leading to quadratic equations in sinx,
COSX or tanx.

The circular functions sinx, cosx, and tanx;
amplitude, their periodic nature, and their graphs.
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Composite functions of the form
f(x)=asin(b(x+c))+d.
Transformations.

Real-life contexts.

probability (SL)

4, Calculus (SL) Derivative of sinx, cosx.
Differentiation of a sum and a multiple of these
functions.
Indefinite integral of sinx, cosx.
Kinematic problems involving displacement s,
velocity v, acceleration a and total distance
travelled.

5. Statistics and Concept of discrete random variables and their

probability distributions.

Expected value (mean), for discrete data.
Applications.

Binomial distribution.

Mean and variance of the binomial distribution.
The normal distribution and curve.

Properties of the normal distribution.
Diagrammatic representation.

Normal probability calculations.

Inverse normal calculations.

Standardization of normal variables (z- values).
Inverse normal calculations where mean and
standard deviation are unknown.

6. Complex numbers 2
(HL)

Modulus—argument (polar) form:
z=r(cos+isind)=rcisy.
Euler form: z=reid

Sums, products and quotients in Cartesian, polar or

Euler forms and their geometric interpretation.

De Moivre’s theorem and its extension to rational

exponents.
Powers and roots of complex numbers.

7. Geometry and
trigonometry (HL)

Definition of the reciprocal trigonometric ratios
sect, cosecd and cotd.
Pythagorean identities:
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1+tan26=sec26

1+cot26=cosec20.

The inverse functions f(x)=arcsinx, f(x)=arccosx,
f(x)=arctanx; their domains and ranges; their
graphs.

Compound angle identities.

Double angle identity for tan.

Relationships between trigonometric functions and
the symmetry properties of their graphs.

8. Calculus (HL)

Derivatives of tanx, secx, cosecx, cotx, a%, log.x,
arcsinx, arccosx, arctanx.

Indefinite integrals of the derivatives of any of the
above functions.

The composites of any of these with a linear
function.

Use of partial fractions to rearrange the integrand.
Integration by substitution.

Integration by parts.

Repeated integration by parts.

Area of the region enclosed by a curve and the y-
axis in a given interval.

Volumes of revolution about the x-axis or y-axis.
First order differential equations.

Numerical solution of dy/dx=f(x,y) using Euler’s
method.

Variables separable.

Homogeneous differential equation dy/dx=f(y/x)
using the substitution y=vx.

Solution of y'+P(x)y=Q(x), using the integrating
factor.

The evaluation of limits of the form lim x—>a f(x) /
g(x) and lim x—>eo f(x) / g(x) using I'Hopital’s rule or
the Maclaurin series.

Repeated use of I'Hopital’s rule.

Maclaurin series to obtain expansions for

€%, sinx, cosx, arctanx, In(1+x), (1+x)°, p€Q.

Use of simple substitution, products, integration
and differentiation to obtain other series.
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e Maclaurin series developed from differential

equations.
9. Statistics and e Variance of a discrete random variable.
probability (HL) e Continuous random variables and their probability

density functions.
e Mode and median of continuous random variables.
e Mean, variance and standard deviation of both
discrete and continuous random variables.
e The effect of linear transformations of X.




