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Donal W. Trim, Calculus and Analytic Geomefry, Reading, Mass., Addison-wesley,
1983.

George B. Thomas, Jr., Calculus and Analytic Geometry, 4" edition, Reding, Mass.,
Addison-wesley, 1972.

Howard Anton, Calculus with Analytic Geometry, 3m edition, John wiley & sons,
1988.

Louis Lethold, The Calculus with Analytic Geomentry, 2 edition,
Harper International Edition, 1968.

Robert Ellis, Denny Gulick, Calculus with Analytic Geomentry, 2" edition,
Harcourt Brace Jovanovich Publishers, 1990.

Stanley I. Grossman, Calculus, 4ﬂ1 edition, Harcourt Brace Jovanovich Publishers,
LO8Y.
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Chemical Equations and Chemical Equations, Calculations Based on
Reaction Stotichiometry Chemical Equations, The Limiting Reactant
Concept, Percent Yields from Chemical
Reactions, Sequential Reactions,
Concentrations of Solutions, Dilution of
Solutions, Using Solutions in Chemical
Reactions, Titrations.
The Structure of Atome Fundemental Particles, The Discovery of

2

Elements, Canal Rays and Protons, Neutrons,
Mass number and Isotopes, Mass
Spectrometry and Isotopic Abundance,
Electromagnetic Raddition, The Photoelectric
Effect, Atomic Spectra and the Bohr Atom,
The Bohr Theory and the Rydberg Equation,
The Wave Nature of thr Electron, The
Quanmm Mechanical Picture of the Atom,
Quantum Numbers, Atomic Orbitals, Electron
Configurations, Paramagnetism and
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Chemical Bonding

Gases

Liquids and Soilids

Lewis Dot Representations of Atorms, Ionic
Bonding, Covalent Bonding< Polar and
Nonpolar Covalent Bonds, Dipole Moments,
Lewis Dot Formulas for Molecules and
Polyatomic Tons, Resonance, Valence Shell
Electron Pair Repulsion (VSEPR) Theory,
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Shepes and Bonding, Compounds Containing
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Bonds, Molecular Orbitals, Molecular Orbital
Energy-Level Diagiams, Bond Order and
Bond Stability, Homonuclear Diatomic
Molecules Heteronucleary Diatomic
Molecules, Delocalization and the Shapes of
Molecular Orbitals.

Gaseous State and Pressure, Dalton's Law of
Partial Pressure, Gas Laws : Boyle’s Law,
Charles’ Law, Avogadro,s Law, Ideal Gas
Equation and Non-Ideal Gas Behavior,
Kinetic Molecular Theory of Gases :
Diffusion and Effusion.

Kinetic Molecular Theory of Condensed
Phase, Intermolecular forces, Phase Diagram
Crystal Structure : Jonic/Covalent/Moleculat/
Metallic Crystal, Amorphous Solid, Phase-

Equilibrium.
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6 Solution

7 Acids Bases and Salts

8 Thermodynamics

2, NaeH19B9
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Molecular Interaction of Solution Process, 6

Effect of Temperature on Solubility, Hcmy’s

Law of Gas Solubility, Colligatve Properties

of Solution, Electrolyte and Non-Electrolyte
Solution, Solubility Equilibria: Precipitation

and Application to Qualitative Analysis,
Crystallization/Precipitation/Distillation/

Osmosis

Bronsted Acids/Bases, Lewis Acids/Bases 6
Acid-Base Reaction and Ionization Constant,
Molecular Structure and Strength of Acids,

pH Determination/Calculation/Titration,

Buffer Solufion.

Energy Change in Chemical Reaction, 6
Endo/Exothermic Reaction, Heat Capacity,

Enthalpy and Standard Enthalpy, First Law

of Thetmodynamics, Entropy : Spontanecus

and Nonspontaneous Process, Second Law of
Thermodynaics, Gibbs Free Energy : Third

Law of Thermodynamics, Change of Free

Energy at Constant Pressure/Temperature and

Its Application, Free Energy and Equilibrium.

2.1 Kenneth W . Whitten, Kenneth D.Gailey and Raymond E,Davis, “General Chemistry

with Qualitative Analysis~ 4th ed., Saunder College Publishing, (1992).

22 James E Brady and John R.Holm, ‘‘Chemistry, The Study of Matter and Its Change

1st ed., John Wiley & Sons, Inc., (1993).

2.3 Change, Raymond, * Chemistry”, 4th ed., McGraw-Hill, Inc., (1991).
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13849

Chermical, Equilibrium

lonic Equilibria

Electrochemistry

LY
HIvp

Bastc Concepts ; General Features of
Equilibrium; The Equlilibrium Constant and
The Reaction Quotient; Relationship between
Kp and K ; Factors That Affect Equilibrium;
Relationship between AGO and Equilibrium
Constant; Calculating Equilibrium Constants
at Different Temperature.

Acids and Bases : Acid-Base Theory, Acid-
Base Equilibrium, Autoionization of Water,
Ionization Constants, pH and pOH,
Hydrolysis of Salts of Weak Acids and
Bases, Acid-Base Indicators, Titration
Solubility Product : Solubility Product
Constants, Determination of Solubility
Product Constants, Fractional Precipitation.
Review of Redox Reactions; Galvanic Cells;
Standard Electrode Potentials; Spontaneity of
Redox Reactions; Effect of Concentration on
Cell EMF: The Nernst Equation,
Concentration Cells; Oxidation-Reduction

Titration; Batteried, Corrosion; Electrolysis.
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Chemical Kinetics

Chemistry of The

Nonmetals

Metals and Metallurgy

Chemistry of Coordination

Rate of A Reaction; Rate Lews; Relation
Between Reactant Concertrations and Time:
First-Order Reactions, Second-QOrder
Reactions; Activation Energy and
Temperature Dependence of Rate Constants:
Collsion Theory of Chemical Kinetics,
Arrhenius Equation; Reaction Mechanisms:
Catalysis.

Periodic Trends and Chemical Reaction;
Hydrogen; Group 8A: The Noble Gases;
Group 7A: Halogens; Oxygen, The Other
Group 6A Elements,S,Se, Te and Po;
Nitrogen, The Other Group 5A
Elements P As,Sb and Bi; Carbon, The othe

Group 4A Elements,Si,Ge,S5n and Pb; Boron.

Occurrence and Distribution of Metals;
Pyrometallurgy; Hydrometallurgy;
Electrometallurgy; Metallic Bonding; Alloys;
Transition Metals; Chemistry of Selected
Transition Metals.

Structure of Complex; Chelate;
Nomenclature; [somerism; Color and

Magnetism; Crystal Field Theory.
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8 Nuclear Chemistry

9  Organic Chemistry

2. HWiaap1984

3

A0

The Nature of Nuclear Reactions; Nuclear
Stability: Huclear Binding Energy; Natural
Radioactivity: Kinetics of Radioactive Decay,
Dating Based on Radicactive Decay;
Arificial Radioactivity: Nuclear Fission: The
Atomic Bomb, Nuclear Reactors; Nuclear
Fusion: Fusion Reactors, The Hydrogen
Bomb; Application of Isotopes: Structural
Determination, Study of Photosynthesis,
Isotopes in Medicine; Biological Effects of
Rediation.

Hydrocarbons: Alkane, Alkene, Alkene,
Aromatic Hydrocarbons; Functional Groups:
Alcohols, Ethers, Aldehydes and Ketones,
Carboxylic Acids, Esters, Amines; Organic
Polymers: Properties of Polymers, Synthetic
Organic Polymer, Addition Reacion,

Condensation Reactions.

U

w1 Tus

2.1 Kenneth W.Whitten, Kenneth D.Gailey and Raymond E,Davis, “General Chemistry

with Qualitative Analysis 4th ed., Saunder College Publishing, (1996).

2.2 Change, Raymond, ' Chemistry”, 4th ed., McGraw-Hill, Inc., (1991).

2.3 James E.Brady and John R Holm, “Chemistry, The Study of Matter and Its Change

1st ed., John Wiley & Sons, Inc., {1993).
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An Introduction to the cell as the basic unit of life, modem cell concepts, cell

organization, cel] structure and function; comparative approch of animal physiology,

reproduction, development, evolution, ecology, animal behavior and biodiversity

Jszuran19iaunaiv1 (Course Outline)
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14.2 \HOHTHIHIM

Unit 1

Unit 2

What is Life ? _ (1 hrs)
1. On the edge of life and death
2. What is hfe ?
3. Evolution explain the unity and diversity of life
4. Lost workds
Origin and Level of Organization of Life (7 hrs)
1. Origin of life
2. Level of organization
3. Atoms, elements and moiecules
4. Biological molecule
5. How cells are studied ?
6. Cells
7. Types and sizes of cells
8. Animal tissues: epithelium, concective tissue, blood, muscular
iissue and nervous tissue
9. Plant tissues

10. Energy tranformation



Unit 3 Maintenance of Life

1. Nutrition and digestion

[ o]

. Circulation

W

. Immunity
4. Respiration : The exchange of gases
5. Control of the internal environment
6. Chemical regulation
7. Nervous systems
8. The sense
S. Locomotion
Unit 4 Continuity of Life
1. Reproduction & Development
1.1 Cell cycle & cellular reproduction
1.2 Organismic reporduction
1.3 Frontier of knowledge
2. Genetics & evolution
2.1 Development of evolutionary thinking
2.2 The modern synthesis theory
2.3 Speciation
Unit 5 Diversity of Life
I. Biological diversity (Biodiversity}
1.1 Definition: biediversity
1.2 The amcunt of species diversity
1.3 The reasons of why there are a lot of biodiversity and
species of living thing in Thailand
1.4 The value of biodiversity
2. Principles of taxonomy

2.1 Definition: taxonomy, classification, identification and

(12 hrs)

(9 hrs)

{4 hrs)

63



nomenciature
2.2 Taxonomic categories
2.3 Numerical taxonomy
24
2.4 Classification
- Artificial classification
- Phylogenetic classification
2.5 Nomenclature
2.6 Identification
3. Five major kingdoms
3.1 Introduction
3.2 Characteristics of the five kingdoms
3.3 Kingdom Monera
3.4 Kingdom Protista
3.5 Kingdom Fungi
3.6 Kingdom Plantae
3.7 Kingdom Animalia
- Criteria for classifying to phyla: true tissue, body
system, germ layer, coelom, segmentation etc.
- Characteristics of major phyla
- Phylum Chordata
- Characteristics and phylogeny (evolutionary tree)
- Subphyla
- Major classes of subphylum Vertebrata
- Class Mammalia
- Major orders of class Mammalia
- Order Primates (evolutionary tree)
4. Virus and viroid
Unit 6 Ecology and Behavior (7 hrs)
1. The science of ecology
2. Population ecology

2.1 Density and dipersion



143

2.2 Age structure and sex ratio
2.3 Life tables and survivorship curves
2.4 Varation in life histories
2.5 Population growth and regulation
2.6 Human population
3. Community ecology
3.1 The interactive and individualistic hypothese
3.2 Coevolution
3.3 Interspecific interactions
3.4 The competitive exclusion principle
3.5 Ecological Niches
3.6 Community diversity
3.7 Ecological succession
3.8 Biogeography
4. Ecosystems
4.1 Trophic structure
4.2 Energy tlow, ecological efficiency, and ecological
pyramids
4.3 Biogeochemical cycles
4.4 Ecology and global change
4.5 Biomes and the biosphere
5. Behavior
5.1 Ultimate and proximate causation
5.2 Innate behaviors and fixed action patterns
5.3 Leamning
5.4 Rhythmic behaviors
5.5 Kinesis and taxis (orientation)
5.6 Foraging behavior
5.7 Social behavior
5.8 Communication

5.9 Altruistic behavior
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1. Campbel, Neil A. Biology. (1996). 4th ed. The Benjamin/Cummings Publishing
Company. Inc. New York.
2. Campbell, Neil A., Mitchell Lawrence G. and Reece Jane B. Biology:
Concepts & connections (1994) The Benjamin/Cummings Publishing
Company. Inc. New York.
3. Mader, Sylvia S. Inquiry into Life. (1994) Seventh edition, Wm.C.Publishing
4. Starr, C. and Taggart R. Biology. (1995) Wadsworth Publishing Company.
5. Postlethwait, . H., Hopson, J.L., Veres, R.C. (1991) Biology Bringing Science to
Life. International Edition. McGraw Hill Inc.
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General concept of biology, properties, characters and fundamental processes of

living

organmisms : cell orgaization, structure and function ; animal physiclogy emphasis on

buman, reproduction, development, evolution, ecology, animal behaviour and biodiversity.
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Microscope and cell

Tissue and organ

Carbohydrate, Protein, Fat, Digestion, Gas Exchange, and Excretion
Blood and Circulation

Nervous System and Sense Organ

Reproduction and Development

Evolution

Taxonomy

Ecology

10. Behavior
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3. Campbell, N.A. (1993) Biology. 3, ed. Or 4, ed. The Benjamin/Cummings
Publishing Company, Inc. New York.

4. Campbeli, Neil A., Mitchell Lawrence G. and Reece J.B. {1994) Biology:
Concepts & connections The Benjamin/Cummings Publishing Company, Inc.
New York.
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P 1 -
10.1 (HBPHITEIB

1. Introduction 1 hr.
2. Nature of Life 1 hr.
3. How Plant Is Constructed and Its Function 16 hrs.

3.1 Seed Internal Structure
3.1.1 Seed Internal Structure ~
3.1.2 Power for Growth (Osmosis)
3.1.3 Gernmination Process
3.1.4 The Need for Light

3.2 Seedling to Maturity : Growth and Structure
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COURSE SYLLABUS
MA 111 Mathematics [
Course description :
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Name of Instructor : T03maassddnsal wavig
Office room no. 10-211
Office hours : TU 10.00-12.00 . 49z 13.00-16.30 1.
F 10.00-12.00 Y. uag 13.00-14.00 1.
Class time : TU 8.00 - 9.50, F 8.00 - 9.50
Roomno: 10 - 414
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17 ' Final Exam
Grading Criterions Quiz 15%

Home work, Participation

" Mid term exam 40%
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Shenk A. Calculus and Analytic Geometry.

Thmas, M. Calculus with analytic Geometry.
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Ju-nanou: funs 9.00-10.00 u.

B4A15 8.00-10.00 M.

fMMuamMsasULaydow:
27-10-49 Introduction
- Classification and occurrence of organic compounds
- Kinds of organic reactions and variables in organic reactions
28-10-97 Alkanes and cycloalkanes
3-11-57 - Nomenclature, physical properties and conformations
- Reactions
4-11-97 Sterioisomerism
10-11-97 - Chirality and enantiomers
11-11-97 - Properties of enantiomers : optical activity
- Nomenclature of enantiomers : R-S system
- Compounds with more than one chiral centre : diastereomers, meso
compounds
- The E-Z system for designating alkene diastereomers
17-11-40 Alkyl halides
18-11-40 - Nomenciature and physical properties

24-11-40 - Substitution and elimination reactions : S,{, 52, El and E2



25-11-40
25-11-40
1-12-40
2-12-40
2-12-40
8-12-40
9-12-40

9-12-40

28-12-40

22-12-40
30-12-40
5-1-41

6-1-41

19-1-41
20-1-41
26-1-41

27-1-41

27-1-41
2-2-41

3-2-41

- Variables in nucleophilic substitution and elimination reactions
Alcohols, phenols and cthers
- Nomenclature and physical properties
- Reactions
Alkenes and alkynes
- Nomenclature and physical properties
- Preparations and reactions
- Addition polymerisations
Aromatic compounds
- Structure of benzene
- Aromaticity
- Nomenclature
- Reactions
TOUNTTNIA
Aldehydes and ketones
- Properties of carbonyl group
- Nomenclature and physical propertiies
- Reactions
- Reactivity of hydrogen
Carboxylic acids and derivatives
- Nomenclature and physical properties
- Acidity of carboxylic acid
- Reactions of carboxylic acid and derivatives
- Polyfunctional carboxylic acids
- Acid halides, acid anhydrides, esters, amides
Amines
- Nomenclature and physical properties
- Basicity of aliphatic and aromatic amines
- Quaternary ammonium compounds

- Preparations and reactions
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9-2-41
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Heterocyclic compounds.

10-2-41 - 5- and 6- membered heterocycles
- Heterocycles with two or more heterocycles
- Biologically important heterocycles
16-2-41 Sﬁcca'oscopy
17-2-41 - Principle and application of spectroscopy
24-2-41 gourmunmin
AT AN E: TOUNDNMA  40%

aoullaivne  60%

miladenlilszneumsaou:

1994,

1992.

1. Brown, W H. Organic Chemistry. Ssunder College Publishing, Philadelphia, 1995.

2. Finar, LL. Organic Chemistry. 5th ed, Longman Scientific and Technical, Singapore,

3. Mc Murry, J. Organic Chemistry. 4th ed, Brooke/Cole Publishing Company, California,
1995.

4. Solomons, P.W.G. Organic Chemistry. 5th ed, Yohn Wiley and Sons Inc., New York,
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3. General Chemistry 493 R.H Petrucci (Macmiilan)
4. General Chemistry 194 D.D Ebbing (Houghton Miffin)
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Flain
1-2
2-3
4-3

7-8

10
11
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5. General Chemistry: Principles and Structures 184 JE.Brady and

G.E.Humiston (John Wiley & Sons)

6. Organic Chemistry ¥8939 R.J Fessenden and J.S_Fessenden

(Brooks/Cole)

7. Chemistry and the Living Organism U84 M.M.Bloomfield

(John Wiley&Sons)

- AzuUUEY 100 Azudy el
- AOUAB NN 50 AZIUY
- apudanunin 50 AZIEUU
711 CH 104 : 103 2 andanes2540
ngu 1 M 3-4 WBd 14-304
TU 6 o4 14-204

@

Fui
27 n.A.- 3 Ha. 40
3-11 W4, 40
17-24 W.a. 40
24 WE-2 59. 40
8 1.11. 40-27 ¥.91. 4

8-16 5.9. 40
funs 22 5.9. 40
0%.00-10.00 U.
2930 5.91. 40
5-6 1.0, 41

Ngu2M6, TU 12 %03 14-304

o4 Aoy

Periodic Table SITEY
Representative elements INAUNA

Transition elements HER'Y

Chemistry of coordination compounds ERTY

Organic Chemistry AU INAUWS

Type of organic compounds SULY
(Hybridization, Functional groups,
Nomenclature and Organic reactions)
Alkane, cycloalkane, alkene and alkynes (1)t}
Mid-Term Exam Staff
Aromatic compounds GHMNE
Alcobols and Phenolic compounds AT
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13 19-20 1.9 41 Carbonyl compounds, Amine INGURRA

14 26-27 U.H. 4] Carboxylic acids and derivatives UM
15-16 2-17 AN, 41 Biochemistry {carbohydrates, lipids, Wi
proteins and nucleic acids)
18 duns 2 . 41 Final Exam Staff
08.00-10.00 U.
Uszumasein

MAdr el auzinemaas uninodosiuasunidlsal

Fowdingas Innmansudia Jaou naali dugniee, o.au fnsis,
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Foln il 2 IHE CH 104 $1uUNUNA 3
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oo o A’ ar ar -
2. idunTalsadu voa senuT wedds C(nodaunwiiis)
3. General Chemistry 494 R.H.Petrucci (Macmillan)

4. General Chemistry 489 D.D.Ebbing (Houghton Miffin}
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G.E.Humiston (John Wiley & Sons)
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I. NMUNUATING Y, Al 18 1, 'ﬂl.l?‘fﬂ 4N 7, NTUNNA ﬂﬂH‘a’L%’;’fQﬂ’!?WM‘ﬁ 2536

£x ME:

Do

o

2. RURUMTINNAY, indl 1dy 2, RUWATIN 5, nTUNNA : SARTINTYAITRUN 2532

3. Brady, James E. and Humiston, Gerard E., General Chemistry : Principles and
Structures, 3rd edition, New York : John Wiley&Sons, 1982

4. Ebbing, Darrell D., General Chemistry, Boston, Massachusetts : Houghton Miffin, 1984

5. Malene, Leo L., Basic Concepts in Chemistry, 4th edition, New York, John
Wiley&Sons,1994

6. Mahan, Bruce M., University Chemistry, 4th edition, Manlo Park, California :
Benjamin/Cummings, 1987

7. Petrucci, Ralph H., General Chemistry, 4th edition, New York : Macmillan, 1995

8. Oxtoby, David W. and Nachtrieb, Norman H., Principle of Modern Chemistry, 3rd
edition, Philadelphia, Saunders College Publishing, 1996

9. Cheng.R., Chemistry, 4th edition, Mc Graw-Hill Inc., 1991

10. Zumdahl, 5., Chemistry, D.C. Health and Company, 1988
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- Parts of Plants 9(45) NUNITTTY (10-507)
- Reproduction

2. Plant Physiology
- Transportation
- Nutrition 4(20) wayde (15-302)
- Plant Hormone
- Photosynthesis 3(15) AUNITTW (10-507)
- Plant Growth
3. Tissue and Organ System
- Reproduction, DVB 3(15) uadnuel 9. (10-403)
- Animat Tissve 4(20) FaIUT (10-203 U.)
4., The Maintenance of Animal Life

- Body Covering and Supporting System,

Movement
- Nautrition 8(40) q3Rg (10-203 v.)
- Gas Exchange
- Homeostasis
- Transportation 2(10) TAALT (10-203 ©.)
- Inmune Systerm 2(10) AUfdu (10-403)

@

- Hormonal and Nervous Control 4(20) dud, 728i% (10-405)



ADUPAIUNOUTIVE | - 2 (45%)

asulanumouiiade 3 - 4 (55%)

HINEUNA

25 WY, 40 TUBURIWILINHA
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AMMITTIODY (23 F.A. 2540 B.00 - 10.00 Y.)
AT NTEY SAB (27 O.W. 2541 NIAKE)
Aulszonuain (Heain)

1. ®49995% (10-102) 2. 8.dUR (10-102)

17 5.0. 40 SuwszmsmulSggnias 3. o.q58a (15-320) 4. 8A5zHaN

9-16 1.9. 41 AuvIngmde

NHEINeNFLATHASUNTI T

- o

APMITITIINGT A Ing e

UAUDITHOH I ¥2 182 URIANITIINMUIU 2 1(0-2) UmsAnu 2540

e fiiama
I. Cell types and tissues of plant
2 Sterm and root
3. Leaf and flower
4. Fruit and seed
5. Mineral nutrition
6. Plant hormone

7. Development of animal embryo
8. Animal tissues
9. Dissection :
Invertebrate representative
10. Frog anatomy
11. Frog skeleton

12. Functional study in animal

Azl fIiRnT 100%

ADUNDWUNDUN D 1 - 6

asudamomouriade 7 - 12

1 W
NYUKTOU

HUNITI ——

WUHITIW

Y3 HBTOT 0D, YITA, (AU, 1NN
- - ) & e =

3N TN, UG, WUNITTU, 150

759, a1l

Frywad —
Qs o a o £ o4 a s o= Y
wsdnyal 9., WuRaY, WY, 53y, FuA (gadin),
199550, a3le, THIns
o oo ar o =y = & o s - |
s, WA, oINS, Tud, 539, Wres, anly,
s o4
JuINT
= Qs -] =4 ar o Q7 =
W, 53, TY5, NIsAtie), Laanuel n., AU
A3zrTsa), a1y, JHINg
=1 ar - | a’ o =y o |
wl, 53, A¥es, usdnwal 9., 392570, A9le, 345
Wy
= oA AT w oy | @
InAw, 93Hs, Wugdu, gnms, s, 53, asle,
Fo5ns
fud, gadle, wednvol o, uednul ., 397550,

adtle, 9wy

25 §.9. 2540 1701 8.00 - 15.00 1.

s §{ia. 2541 17387 $.00 - 15.00 U.



MANUINT 3



THE SYLLABUS ! THE INTERNATIONAL MATHEMATICS OLYMPIADS

TWO-DIMENSIONAL GEOMETRY (PLANE GEOMETRY)
1. Geometric constructions
- Methods of solutions
- Loci
2. Triangles
- Incircles Excircles
- Circumcircles
- Medians
- Tritangent circles
- The nine-point circle
- The orthocentric quadrilateral
3. Quadnlaterals
- General quadrilaterals
- Cyclic quadrilaterals
- Other quadrilaterals
4. The Simpson line, Euler s line
5. Transversals
- Stewart s theorem
- Menelaus theorem
- Ceva's theorem
6. Harmonic division
7. Circles
- Inverse points
- Orthogenal Circles
- Poles and polars
- The power of a point with repect to a circle
- Coaxal circles
- Three circles
8. Convexity

- Convex sets



9. Two-dimentional vectors (including coordinatype)

10. Transformation
- Similitude
- Homothecy
- Isometnes

- Inversion

THREE - DIMENSIONAL GEOMETRY (SOLID GEOMETRY)

1. Line and planes
- Parallel, perpendicular
- Distances
- Dihedral angles
- Projection
- Angles
2. Loci
- Simple loci, compound loci
- Solid figures as loci
3. Polyhedrons
- Prisms, parellelepipeds, pyramid
- Volumes
- Similar polyhedrons,
reguiar polyhedrons
4. Cylinders and cones
- Cylinders
- Cones
- Conic sections
5. Spheres
- Spherical angles, polygons,
triangles
- Polar triangles

- Areas, volumes

130



6. Three-dimensional vectors

1.

- Scalar triple product

ALGEBRA

Algebraic identities

2. Unique factorization of polynomials

- Division algorithm for polynomials
- Factor theorem

- Rational root theorem

- Gauss lemma

- Partial fractions

- Identity theorem

. Abstract algebra

- Groups, rings, fields (option)

. Summation of series

- Binomial coefficients
- Geometric series

- Telescoping series

. Multinomial theorem

. Theory of equations

- Symmetric functions

. Complex numbers

- *
- De Moivre s theorem

- Geometric consideration

. Trigonometric functions and identities

. Homogeneous functions

COMBINATORICS

. Counting methods

- Basic counting principles

131



- Arrangements and selections
with repetition

- Distribution

- Binomial coefficients

- Pigeonhole principle
{ramsey theorem)

. Inclusion-exclusion

- Venn diagrams

- Inclusion-exclusion formula

- Rook Polynomials

. Generating functions

- Models

- Calculating coefficients

- Partitions

. Recurrence relations

- Models

- Graph theory

- Models

- Simple counting formula

. Circuits

- Euler circuits

- Hamilton circuits

. Trees

FUNCTIONAL EQUATIONS

. Periodic functions
. Recurrence relations
. Functional equations

. Certain properties of function solution

132
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6.
7

8.

9

NUMBER THEORY

- Divisibility

. Primes

. Congruences

. Solutions of congruences of first degree

. Chinese remainder theorem

& (n)

. Solutions of congruences of higher degrees
Prime power moduli

. Quadratic residues

10. Arithmetic functions: - greatest integer function, etc.

i

1. Integers in different bases

12, Simple diophantine equations

3. Basic diophantine approximations, continued fractions

14. Basic geometry of numbers

-

b

[« N B N

INEQUALITIES
. Cauchy’s inequality
. AM-GM-HM inaquality, weighted AM-GM-HM inequality
. Holder s inequality, Minkowski s inequality
. Convexity-concavity {optional), Jensen's inequality
. Schur's inequality (opticnal)

. Inequality related to rearrangements

133
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THE SYLLABUS ! THE INTERNATIONAL PHYSICS OLYMPIADS

A. Theoretical Part
{adopted in Portoroz, Yugoslavia, June 1985)
The first column contains the main entries while the second column contains comments and remarks if
necessary.
1. Mechanics

a. Foundation of kinematics of a point mass. Vector description of the position of the point

mass, velocity and acceleration as vectors.

b. Newton's laws, inertial sys tems. Problems may be set on changing mass.

c. Closed and open systems, momentum and energy, work, power.

d. Conservation of energy, conservation of linear momentum, impulse.

e. Elastic forces, frictional forces, the law of gravitation, potential energy and work in

gravitational field. Hooke s law, coefficient of friction (F/R = const), frictional forces static
and
kinetic, choice of zero of potential energy.

f. Centripetal acceleration, Kepler's law.

2, Mechanics of Rigid Bodies
a. Statics, centre of mass, torque. Couptes, conditions of equilibrium of bodies.
b. Motion of rigid bodies, translations, rotation, angular acceleration, conservation of ahgular
momentum. Conservation of angular momentum about fixed axis ohly.
c. Extemal and internal forces, equation of motion of a rigid body around the fixed axis,
moment of inertia, kinetic energy of a rotating body. Parallel axes theorem
(Ste'mer’s theorem), additivity of the moment of inertia.
d. Accelerated reference systems, inertial forces. Knowledge of the Coriolis force formula is

not required.

3. Hydromechanics
No specific questions will be set on this but students would be expected to know the elementary

concept; of pressure, buoyancy and the cortinuity law.



d.

Waves

135

4. Thermodynamics and Molecular Physics

Internal energy, work and hear, first and second laws of thermo-dynamics. Thermal
equilibrium, quantities depending on state and quantities depending on process.
Model of a perfect gas, pressure and molecular kinetic energy. Avogadro’s number,
equation of state of a perfect gas, absolute temperature. Also molecular approach to such

simple phenomena in liquids and solids as boiling, melting etc.
work done by an expanding gas limited to isothermal and adiabatic processes. Proof of the
equation of the adiabatic process is not required.
The carnot cycle, thermodynamic efficiency, reversible processes (statistical approach),
Boltzmann factor. Entropy as a path independent function, entropy changes and

reversibility, quasi-static processes.

5. Oseillations and waves

Harmonic oscillations, equation of harmonic oscillation. Solution of the equation for
harmonic motion, attenuation and resonance - qualitatively.
Harmonic waves, propagation of waves, transverse and longitudinal waves, linear
polarization, the classical Doppler effect, sound waves. Displacement in a progressive wave
and understanding of graphical representation of the wave, measurements of velocity of
sound and light, Doppler effect in one dimension only, propagation of waves in
homogeneous and isotropic media, reflection and refraction, Fermats principle.
Superposition of harmonic waves, coherent waves, interference, beats, standing waves.
Realization that intensity of waves is proporticnal to the square of its amplitude. Fourrier

analysis is not required but candidates should have some understanding that complex
can be made from addition of simple sinusoidal waves of different frequencies. Interference
due to thin films and other simple systems (final formulae are not required), superposition

of waves from secondary sources (diffraction).

8. Electric Charge and Electric Field
Conservation of charge, Coulomb’s law.

Electric field, potential, Gauss law. Gauss law confined to simple symmetric systems like
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Capacitors, capacitance, dielectric constant, energy density of electric field.

7. Current and Magnetic Field
Current, resistance, internal resistance of source, Ohm'’s law, Kirchhoff s laws, work and
power of direct and alternating currents, Joules law. Simple cases of circuits containing
non-ohmic devices with know V-I characteristics.
Magnetic field (B) of a current, current in a magnetic field, Lorentz force. Particles in a
magnetic field, simple applications like cyclotron, magnetic dipole moment.
Ampers’s law. Magnetic field of simple symmetric systems like straight wire, circular loop
and
long solenocid.
Law of electromagnetic induction magnetic flux, Lenz s law, self-induction, inductance,
permeability, energy density of magnetic field.
Alternating current, resistors, inductors gnd capacitors in AC circuits, voltage and current
(paraltel and series) resonance. Simple AC-circuits, time constants, final formulae for

parameters of concrete resonance circuits are not required.

8. Electromagnetic Waves

Oscillatory circuit, frequency of oscillations, generation by feedback and resonance.
Wave optics, diffraction from one and two slits, diffraction grating, resolving power of a
grating, Bragg reflection.
Dispersion and diffraction spectra, line spectra of gases.
Electromagnetic waves as transverse waves, polarization by reflection, polarizers.

Superposition of polarized waves.
Resolving power of imaging systems.

Black body, Stefan-Boltzmann's law. Planck's formula is required.
8. Quantum Physics
Photo-electric effect, energy and impulse of the photon. Einslein s formula is required.

De Broglie wave length, Heiscnberg’s uncertainty principle.

10. Relativity



Relativistic equation of motion, momentum, energy, relation between energy and mass,

conservation of energy and momentum.

11. Matter
Simple application of the Bragg equation.
Energy levels of atoms and molecules (qualitatively), emission, absorption, spectrum of
hydrogen-like atoms.
Energy levels of nuclei (qualitatively), alpha-, beta- and gamma-decays, absorption of
radiation, half-life and exponential decay, components of nuclei, mass defect, nuclear

reactions.

A view of the students solving question 5, one of the two experiments during the practical

test.

B. Practical Part

(Adopted in London-Harrow, United Kingdom, July 1986)

The Theoretical Part of the Syllabus provides the basis for all the experimental problems. The

experimental problems given in the experimental contest should contain measurements.

\ditional , .

b

Candidates must be aware that instruments affect measurements.

Knowledge of the most common experimental techniques for measuring physical quantities

mentioned in Part A.

Knowledge of commonly used simple laboratory instruments and devices such as callipers,

thermometers, simple volt-, ohm- and ammeters, potentiometers, diodes, transistors, simple
optical devices and so on.

Ability to use, with the help of proper instruction, some sophisticated instrumients and

devices such as double-beam oscilloscope, counter, ratemeter, signal and function geperators,

analog-to-digital converter connected to a computer, amplifier, integrator, differentiator,
power supply, universal (analog and digital) volt-, chim-and ammeters.

Proper identification of error sources and estimation of their influence on the final result(s).
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138

Absolute and relative errors, accuracy of measuring instruments, error or a single
measurement, error of a series of measurements, error of a quantity given as a function of
measured quantities,

Transformation of a dependence to the linear form by appropriate choice of variable and
fitting a straight line to experimental points.

Proper use of the graph paper with different scales (for example polar and logarithmic
papers).

Correct rounding off and expressing the final result(s) and error(s) with correct number of
significant digits.

Standard knowledge of safety in laboratory work. (nevertheless if the experimental set-up
contains any safety hazards the appropriate warnings should be included into the text of the

problem.
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Dralt Syllabus for the International Chemistry Olympiad

Classification of the chemical topics

Group 1: These topics are included in the overwhelming majority of secondary school
chemisiry programs. '

Group 2: These topics are included in a substantial number of secondary school
programs; however, if not covered, it would be expected that the Olympiad
level students from every country would have been introduced to these topics.

Group 3: These topics are not included in the majority of secondary school programs.

For a host nation it is no longer necessary Lo have preparatory problems on Group 1 and
Group 2 topics, although, in the latler case, a listing of the specific topics of that Group
which might be part of the Olympiad Examination is to be given by the host nation. Any

topics in Group 3 which might appear on the Olympiad Examination must be covered in
the preparatory problems.

INORGANIC CHEMISTRY 22 transition metal compounds 1
' 23 simple metal complexes 2
ELECTRONIC CONFIGURATION 24 multicenter metal complexes 3
1 - 25 coordination number 1
main groups 1
2 transition metals 2 STOICHIOMETRY
3 lanthanidc and actinide metals 3 26 balancing equations 1
4 Pauli exclusion Principle ! 27 nass and volume relationships 1
5 Hund'sRule . 28  empirical formuia 1
TRENDS IN THE PERIODIC 29 Avogadro’s numbet 1 .
TABLE (MAIN GROUPS) 30 concentration calculations . 1
6 electronegativity ] ISOTOPES
7 dc‘:tron.a[ﬁ_mly 2 3} counting of nucleons ' |
8  first llom'z:mon energy 2 32 radioactive decay _ t
9 'Tltor.mc.sme : 33 nuclear reaction (alpha, beta, pamma, '
10 ionic size 2 neutrino) : . 2
11 highest oxidation number ] NATURAL CYCLES
TRENDS IN PHYSICAL
PROPERTIES (MAIN GROUPS) 34 witrogen 2
. . 35 oxygen 2
12 melting point i 36  carbon 2
13 boiling point 1
14 meial character 1 s-BLOCK
I5 magnetic properlies 2 products of reaction of group 1 and If metals
16 thermal properties 3 37  with water, basicity of the producls 1
STRUCTURES 38  products of reaction of the metals with
halogens o 1
17 metal structures 3 39 products of reaction of the metals with
13 ionic crystal structures. Simple molecular oxygen - 2
structores with central atom 3 40 heavicr clements are more reactive 1
19 exceeding the octel rule 3 41  Licombine with Hy and N, forming LiH
20 stereochemistry 3 and LiaN R A

NOMENCLATURE

2!  main group compounds - i



p-BLOCK

42

43
44

43
a6
47
a8
49
50
51
52

stoichiometry of simplest nonmetal
hydrides {

propertics of metal hydrides 3
acid/basc properties of CHyg, N3, H7S,

120, HX 1
NQ reaction with O3 to {formn NOp I

cquilibrium between NO3 and M9oO4 ]

products of reaction of NO7 with water |

HNQO7 and its salts are reductanis 1
HNO13 and its salts are oxidants {
N2aHg is a liquid and reductant 3
there exists acids like HapN207, HN3 3

to remember, what are products of reduction
of nitrates or HNO3 with differcnt metals

and reductors 3
53  rcaction of NazS203 with iodine
54  other thioacids polyacids, peroxoacids 3
B(I), A1, Si(TV), P(V) S(1V3, S(VD,
QUn, ¥, CId), CII), Ci(Y) and CIKVI
are normal oxidation states of 2nd and 3rd
row clements in compounds
55 with halogens and in oxoanions 1
56 compounds of nonmetals with other
oxidation states 3
57 the preferred oxidation states are Sn{ll),
Pb{iD), Bi(i{) 2
58 products of reactions of nonmetal oxides
with water and stoichiometry of resulting
acids ]
59 reactions of halogens with water 2
60 reactivity and oxidizing power of halogens
* decrease from Fyto 1, 1
6{ differences of chemistry between row 4 and
row 3 elements 3
d-BLOCK
62 common oxidation stales of the common
d-block metais are Ce(I1}, Cr{V 1), Mn(I1},
MndlV), Mn(VID), Fe(I), Fe(llD), Co(i),
Ni(Il). Cu{l}, Cu(ll}, Agl), Zn(1l), Hg(D),
Hg(l) 1
63 colors of the listed common jons in agueous
solulion 2
64  other oxidation stales and chemisury of other
d-block elements 3
65 Cr, Mn, Fe, Ni, Co, Zn dissolve in dil
HCI,
Cu, Ag. Hg do not dissolve 1
66 products of the dissolutian are (2+) cations 2
67 passivation of Cr, Fe (and also Al 2

68

69

70

Cr(OH)3 and Zn(OH), are amphoteric,
other comnmon hydroxides are not 1

MnOy", CrO42, Cr2072' are strong
oxidants 1

products of reduction of MnoQ4™ depending
onpH . ‘ 2

polyanions other than Cry092- 3

OTHER INORGANIC PROBLEMS

T1

72
73

industrial production of H2S04, NH3,

NapCO3, Na, Clp, NaOH |
chemistry of lanthanides and actinides 3
chemistry of noble gases 3

ORGANIC CHEMISTRY

. 89

ALKANES
74  jsomers of butane 1
75 mnaming {IUPAC) |
76 trends in physical properties 1
substitution (eg with Clg)

77 - products ' . I
78 - freeradicals R 2
79 - initiation/termination of the chain reaction2
cycloalkanes | _ o
80 -names: =~ oo -]
Bl - strain in small rings ., -, : 2
82 - chair/boat conformation 2

ALKENES
83 ° planarity 1
84 EfZ (cis/trans) isomerism 1
85 addition of Bry, HBr: products 1
86 - Markovnikoffrute = 2
87 - carbonium jons in addition reaction 3
88 - relntive stability of carbonium ions 3
- 1,4-addition lo atkadiene - 3
ALKYNES
90 linear geometry B l
91 acidity : - 2
ARENES.
92 formula of benzene 1
93 delocalization of electrons 1
94  stabilisation by resonance 1
95 Huckel (4n4+2) rute -3
96 aromaticity of heterocycles ) 3
97 nomenclature {IUPAC) of heterocycles 3
98 polycyclic aromatic compounds 3

140



99  effect of first substituent: - on reactivity
104 - on dircction of substitution
I01 explanation of substituent cffects

HALOGEN COMPOUNDS

102 hydrolysis reactions
t03 exchange of halogens

N

2
3

104 reactivity (primary vs sccondary vs Lertiary)2

105 ionic mechanism

106 side products (elimination)

“L0? reactivity (aliphatic vs aromatic)
108 Wurnz (RX + Na) reaction

109 halogen derivatives & pollution

ALCOHOLS, PHENOLS

110 hydrogen bonding - alcohols vs ethers
111 acidity of alcohols vs phenols

112 dehydration to alkenes

113 dehydration to ethers

114 esters with inorganic acids

115 iodoform reaction

L Gk N R B2

1
2
!
2
2
2

116 reactions of primary/sec.f/lert.:Lucas reagent2

117 formula of glycerin
CARBONYL COMPOUNDS

118 nomencilatlure

119 ketofenol tanlomerism

120 preparation - oxidation of alcohols
121 - from carbon monoxide

122 reactions: - exidation of aldehydes
123 - reduction with Zn metal

124 - addition of HCN

125 of NaHSO3

126 of NHoOH

127 - aldol condensation

1

128 - Cannizzaro (PhCH20H disproporticnation}

129 - Grignard reaction

3
2

130 - Fehling (Cu0) and Tollens (Ag mirror) 2

CARBOXYLIC ACIDS

131 inductive effect and strength

132 equivalence of oxygen aloms in anions
133 preparation: - from csters

134 - from niuiles

134 products of reaction with alcohols (eslers)

136 mechanism of esterification

137 isotopes in mechanism elucidation
138 nomenclature: acid halides

139 preparation of acid chlondes

140 amides from acid chicrides

M OB R W B e RN

WO R RN o W e b =

141
142
143
144
145
146
147

nitriles from acid chlonides ™
properties & preparation of anhydrides
oxalic acid: name and formula '
multifunctional acids

optical activity {eg. lactic at:ld)

R/S nomenclature ‘

plant vs animal fats - differences

NoOW NN e N W

NITROGEN COMPOUNDS

148
149
150

151

152
153

154
155
156

157
158
159

160
161

amines are basic - B |
comparing aliphatic vs aromaltic

names: primary, scconda.ry temary.
quaternary 2
identification of pnmary/sechen!qumem in
lab. 3
preparation of amines S

- from halogen compounds - .~ 2
- from nitro compounds (PhNHz !'rom
PhNO32) - : 3
- [rom amides {(Hoffmann) 3

mechanism of Hoﬁmann . m ac1d1cfbas:c
medium~ - " 3

basicity amines vs amides o ‘ 2

diazotation products -

- of aliphalic amines L

- of arpmatic amines 3

dyes: color vs struclure (chmmophorc .
groups) " ' -3

nitrocompounds: aci/nitro laulomcnsm 3

Beckmann {oxime - am:dc) n:arrangemcnts 3

SOME LARGE MOLECULES

162
163
164

165
166
167
168
169
170
171
172
173

hydrophitic/hydrophobic groups o
micelle structure ' Co
preparation of soaps

products of polymerization of -
- styrene -

- ethene

- polyamides

- phenot 4+ aldéhydes

- polyurethanes

polymers - cross-linking

- structures (isotactic et¢)

- chain mechanism of formation
rubber composition

BIOCHEMISTRY
AMINO ACIDS AND PEPTIDES

174
175

ioni¢ structure of aminoacids 1
isoelectzic point 2

176 20 aminoacids {classification in groups) 2

. A
—_—

W kW W W W W e N
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177 20 aminoacids (all structures)
178 ninhydrin reaction (incl. equation)
179 scparation by chromatography
180 scparation by elecurophoresis
181 peptide linkage
PROTEINS

182 primary structure of proleins
183 -S8-5- bridges

[84 sequence analysis

185 sccondary structures

186 details of alpha-helix siructure
187 tertiary structure

188 denaturation by change of pH, temp,
metats, EtOH

189 quaternary structure

190 separation of proteins {molecule size and
solubility)

191 metabolism of proteins (generd)

192 protealysis

193 transamination

194 four pathways of catabolism of amino acids3

195 decarboxylation of amino acids 3

196 urea cycle (only rcsuits) 3

FATTY ACIDS AND FATS

197 IUPAC names from Cq to Cg 2

198 trival names of most important (ca 5)
f.acids

199 peneral melabolism of fats

200 hetn-oxidation of fatty acids (formulas &
ATP balance)

201 [fatty acids & fats anabolism
202 phosphoglycerides

203 membranes

204 active wransport

ENZYMES

205 general properties, active centres 2

206 nomenclature, kinetics, coenzymes,
function of ATP elc 3

CARBOHYDRATES

— gl ta ak

[FS I UL R Y L Y

[ [FIE N

L W

W

W W W W W

207 glucose and fructose:chain formulas 2
208 - Fischer projections 2
209 - Haworth formulas 3
210 osazones 3
211 maltose as reducing sugar 2
212 dilference between starch & cellulose 2
213 difference between alpha- and beta-D glucose

2
214 metabolism from starch to acetyl-CoA 3

242 hormone feedback

pathway to lactic acid or to ethanol;
213 catabolism of glucose
216 ATP balance [or these pathways
217 photosynthesis (products only)
218 light and dark reaction
219 detailed Calvin cycle

KREBS CYCLE AND
RESPIRATION CHAIN

220 formation of CO2z in the cycle (no delails) 3

W oW N W W

221 intermediate compounds in the cycle 3
222 formation of water and ATP (no details) 3
223 FMN and cytochromes 3
224 calculation of ATP amount for 1 mol
glucose 3

NUCLEIC ACIDS AND PROTEIN
SYNTHESES

225 pyrimidine, purine : 2
226 nucleosides, nucleotides. . : .. 3
227 formulas of all pyrimidine and purine bases3
228 difTerence between ribose and 2-deoxyribose
229 base combination CG and AT

230 - "- (hydrogen bonding structures)

231 difTerence between DNA and RNA

232 difference between mRNA’ and tRNA
233 hydrolysis of nucleic aids - T
234 semiconservative repllcatnon of DNA
235 DNA-ligase

236 RNA synthesis (transcrlpllon) without
details . .

237 reversé transcriptase -
238 -use of geneticcode - -
239 start and stop codons R
240 translation steps

W W W W Wt

W W W W

OTHER BIOCHEMISTRY

241 hormones. regulauon e

243 insulin, 'giucagon'.-'adlgénalinc

244 mineral metabolism (no details)
245 ions in blood
246 buffersin blood -
247 haemoglobln funcuon & skeletun
248 - diagram of oxygen absorplion '
249 steps of clotting the blood . .
250 ."anugcnsandanubodlcs‘,ﬂ_ .
251 blood groups S .
252 acetyl choline stmcture and functions .

S-S
RO .

- At
[ IRV S |

W oW W W W W W W W W W
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INSTRUMENTAL METHODS
OF DETERMINING
STRUCTURE

UV-VIS SPECTROSCOPY

253 identification of aroinati: compound 3
254 idenlification of chromophore 3
MASS SPECTRA
255 recognition of: - molecular ion 3
256 - fragments with a help of a table 3
257 - typical isctope distribution 3
IR
258 interpretation using a table of group
frequencics 3
259 recognition of hydrogen bonds 3
260 Raman speciroscopy 3
NMR
261 interpret. of simple specirum (like ethanol)3
262 spin-spin coupling 3
263 coupling constants 3
264 identification of 0- and p- substiluted
benzene
265 13C.NMR 3
X-RAYS
266 Bragg law 3
2067 electron density diagrams 3
268 coordination number 3
269 unit cell 3
structures of:
270 - NacCl 3
271 - CsCA 3
272 - close-packed (2 types) 3
273 delermining of the Avogadro constant from
X-ray data 3
POLARIMETRY
274 calculation of specific rotation angle 3

PHYSICAL CHEMISTRY

CHEMICAL EQUILIBRIA

275 dynamical model of chemical equilibdem 1t
chemical equilibrivm expressed in terms of

276 - relalive concentration 1

277 - relative partial pressures 2

278 the relationship between equilibrium
constant for

ideal gases expressed in different ways
{concentrations, pressures, mole fractions) 2

279 relation of equilibrium constant and standard

Gibbs energy » ~oo 3
IONIC EQUILIBRIA '
280 Arrhenius theory of acids and bases 't
281 Broensted-Lowry theory, conjugated acids &

bases 1
282 definition of pH . 1
283 ionic product of water ) 1

284 relation between Ky, and Kb lor conjugate
acids & baces e

285 hydrolysis of salts N |

286 solubility product - dermuon o t

" 287 calculation of solubility (in watgr} from

solubility product 1
288 calculation of pH for weak acid from Ka |

289 calculation of pH for 10-7 molidm3 HCI . 2
290 caiculation of pH for multiprotic acids 2
291 definition of activity coeflicient ' 2
292 definition of ionic strength R
293 Debye-Hueckel formuta 3

ELECTRODE EQUILIBR]ﬁ )

294 electromotive lorce (definition) . l
295 first kind electrodes l
296 standard clectrode potentin} ‘ 1
297 Nernst equation T
298 second kind electrodes .2
299 relatian between AG and electromotive forcé

B4

KINETICS QF HOMEGENOUS

REACTION o
300 factors influencing reaction rah: ‘. _’_i
30F rate equation L
302 rate constanl L1
303 order of reaction _ .2
304 1st order reactions: time dependence of
concentration 2
305 - half life N 2
306 - relation between half-l:fc and rate constamZ
307 rate-determining step o o 2
308 molecularity L2
309 Aurhenius equation, activation energy _
{defin.) 2
310 calculation of rate constant for 15t order .
reactions 2

311 calculation of rate constant or 2, 3 order
reaclions 3
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312

313
A4
315

calculation of activation energy from
experimentsl. data

basic concepis of collision theoiy
basic concepts of transition state: theory

opposing, parallel and consccutive reactions3

THERMODYNAMICS

316
317
38
310
320

321
322
323

324
325
3206

system and its sumroundings

encrgy, heat and work

eelation between enthalpy and energy
hecat capacity - definition

difference between Cp and Cy

Hess' faw

Born-Herbier cycle for jonic compounds

iattice energies - approximate calculations

{e.g.Kapustinski equation}

use of standard formation enthalpies
heats of sohstion and solvation
bond energies - definition and uses

SECOND LAW

327
328
329
330
331

Entropy - definition (¢/T)
entropy and disorder

relation S=k In W

relation G=H-T S

AG and directionality of changes

PHASE SYSTEMS

332
333
334

335 Temnp. dependence of the vapour pressure o

336
337
338
339
340
341
342
343
344
345
346

347
348
349
350

ideal gas law
van der Waals gas jaw
definition of partial pressure

tiquid

Clausius-Clapeyron equation
rcading phase diagram: triple point
- critical temperature '
liquid-vapour system (diagram)
- idea) and nonideal systems

- use in fractional distiliation
Henry's law

Racult's law

deviations from Raoult’s law
Boiling point elevation law

freezing-point deprassion, determnination. o

molar mass

osmolic pressure

partition coeflicient

solvent extraction

basic principlies of chromatography

3
3
3

NN W

BORN W N R

t
3
|
{

2
3
3
3
3
3
3
2
2
3
2
f
2
2
3
2
2

OTHER PROBLEMS
ANALYTICAL CHEMISTRY .

351
352
353
354
355
356

357

358

359

360
361

using pipetie
using burette
choice of indicators for acidimetry

1
]

litration curve: pH (sirong AND weak acid)2

- EMF (redox titration)

-2

calculation of pH of simple buffer solution2

identification of: Ag*, BaZ*, CI-, SO42-

ions .
- of A3+, NOy-, NO3-, Bi3* jons
- of Y03 C103", Ti** ions

- using flame test for X, Ca, Sr
I.ambert-Beer-Law

COMPLEXES

362
363
364

365

366

wriling down complexation reactions

complex formatiof constants (dcﬁnmon)

Eg and T2g terms: hlgh and low Spln
octahedral ¢ -

calculation of sulublhty of AgCl in NH3

(from Kg'and 8's) :
cis and trans forms . o .

T}IEORETICAL CHEMISTRY

367
368
369
370
3

372

373

374
375
376
3
78
379

n . m quantum numbcrs

energy levels of hydrogen atom (fonnuln)

shape of p-otbitals -~ s it
d orbital stereoconfiguration © '
miclecular orblml dmgram B2 molecule

-Naor 02 molccule
bond orders in Oz of 02"' orQy"

Hucckel theory for aromatuc compounds .

Lewis acids and bases

_hard and soft Lcwns acnds 7

unpaired electrons and paramagneusm

TN e W N e

u w

N W N W W m'mwnuw

square of the wave function and probability3

understandmg the sxmplest Schroedinger - -

equauon e

3
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o
NIPNHINN 3

THE SYLLABUS ! THE INTERNATIONAL BIOLOGY OLYMPIADS

A. The Theoretical test should cover the following 7 topics in the indicated
proportions :
1. Cell Biology 25 %)

- Structure and function of cells
*  Chemical components
*  Organelles
*  Cell metabolism
*  Protein synthesis
*  Transport through membranes
*  Mitosis and meiosis

- Microbiology

- Biotechnology

2. Plant Anatomy and Physiology (15 %)
{with emphasis on seed plants)
- Structure and function of tissues and organs involved in
*  Photosynthesis, transpiration and gas exchange
*  Transport of water, minerals and assimilates.
*  Growth and development

*  Reproduction (ferns and mosses included)

3. Animal anatomy and Physiology (15 %)
(with emphasis on vertebrates)
- Structure and function of tissues and organs involved in
*  Digestion and nutrition
*  Respiration
*  Circulation
*  Excretion
*  Regulation (neural and hormonal)

*  Reproduction and development
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*  Immunity
4. Ethology (5 %)
*  Behavioural systems
*  Causes of behaviour
*  Conflict behaviour

*  Learned behaviour

5. Genetics and Evolution (15 %)
*  Variation : mutation and modification

*  Mendelian inheritance

*

Multiple allslism, recombination, sex linkage
* Hardy-Weinberg principle

*  Mechanism of evolution

6. Ecology (15 %)
*  Ecosystems
*  Food relationships
*  Energy flow
*  Bio-geochemical cycles

*  Succession

*

Population structure and dynamics

*  Biosphere and man

7. Biosystematics (10 %)
- Structure & function ; evolutionary and ecological relationships

among typical organisms in major groups (Phyla and Classes only)

Questions concerning Principles of Scientific Reasoning and Principles of Biological

Methods should be included in the above topics.



B. The IBO PRACTICAL EXAMINATION should concentrate on the evaluation of
competitors
on their ability to solve given biological problems using the following skills:

I Science Process skills

Observation

Measurement

Grouping or classification

Relationship finding

Calculation

Data organization and presentation : graphs, tables, charts, diagrams, photographs
Prediction / projection

Hypothesis formulation

Operational definition : scope, condition, assumption

Variable identification and control

Experimentation : experimental design, experimenting, result/data recording,
result interpretation and drawing conclusions.

— e DO W QN LA R B =

—_0

II Basic biological skitls

Observation of biological objects using magnifying glasses

Work with a microscope (objective max, 45 x)

Work with a stereo microscope

Drawing of preparations (from a microscope, etc.)

Exact description of a biological drawing using tables of biclogical terms
marked with a numerical ¢ode

AP R D

HI Biological methods
Competitors in the IBO should know the following methods and be able to use them.

If any method requires extra specific information concerning procedures which depend
on special technical equipment, instruction will have to be provided.

A Cytological methods

I Maceration and squash technique

2  Smear method

3 Staining of cells and slids preparation

B Methods to study plant anatomy and physiology

I Dissection of plant flower and deducing of flower formula

2 Dissection of other plant parts : roots, stems, leaves, fruits

3 Free - hand sectioning of stemns, leaves, roots

4 Staining (for example lignin} and slide preparation of plant tissues
-5 Elementary measurement of photosynthesis

6 Measurement of transpiration

C Methods to study animal anatomy and physiology

1 Dissection of arthropods and annelids
2  Whole - mount slide preparation of small invertebrates
3  Elementary measurement of respiration

147
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D Ethological methods

1 Determination and interpretation of animal behaviour

E Ecological and environmental methods

I Estimation of population density

2 Estimation of biomass

3  Elementary estimation of water quaiity

4 Elementary estimation of air quality

F Taxonomic methods

1 Use of dichotomous keys

2 Construction of simple dichotomous keys

3 ldentification of the most common flowering-plant families
4 Identification of insect orders

5 Identification of phyla and classes of other organisms

IV Physical and chemical methods

1  Separation techniques : chromatography, filtering, centrifugation

2 Standard tests for monosaccharides, polysaccharides, kipids, protein
(Fehling, 1, in Kl(aq), biuret

Titration

Measuring quantities by drip and strip methods

5 Dilition methods

HwW

V Statistical methods

1 Probability and probability distributions
2 Estimation of mean, median, percentage, variance, standard deviation,
standard error, T test

V1 Handling equipment

- Due to differences in the equipment between participating countries, these skiils can only

be evaluated if the competitors have been informed beforehand about the algorithm, how the
use the equipment, how to proceed with a particular experiment, ...etc.

The specification of the biological material and work method have to be explained in advance
in the corresponding Preparatory Text for the IBO. ,
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