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1 User

id, full_name, email, phone, password_hash, preferred_language, status, last_login_at, created_at,
updated_at

2 Role

id, code, name, scope_type

3 UserRole

id, user_id, role_id, scope_type, scope_id
4 StudentProfile

id, user_id, full_name_ar, full_name_en, date_of_birth, grade, school_id, guardian_id, city, status

5 ParentProfile

id, user_id, relationship, notification_preferences

6 School

id, name_ar, name_en, city, contact_name, contact_email, status

7 AcademicVersion

id, name, edition, academic_cycle, source, last_verified_at, status, notes

8 Subject

id, code, name_ar, name_en, description_ar, description_en, official_status, display_order, status

9 Category

id, subject _id, code, name_ar, name_en, min_grade, max_grade, version_id, display_order, status

10 Unit

id, subject_id, category_id, version_id, title_ar, title_en, description_ar, description_en, display_order,
status

11 Topic

id, unit_id, subject_id, category_id, version_id, title_ar, title_en, official_title_en,
scientific_translation_ar, description_ar, description_en, content_type, source_type, source_reference,
last_verified_at, display_order, status



12 Lesson

id, topic_id, title_ar, title_en, content_ar, content_en, key_concepts_ar, key_concepts_en,
examples_ar, examples_en, olympiad_emphasis_ar, olympiad_emphasis_en, status, version_id

13 ContentAsset

id, content_type, content_id, file_url, file_type, alt_text_ar, alt_text_en, copyright_status, status

14 Question

id, question_code, subject_id, category_id, unit_id, topic_id, version_id, difficulty, question_type,
question_ar, question_en, explanation_ar, explanation_en, source_type, source_year, round,
official_or_practice, status

15 QuestionOption

id, question_id, option_key, option_ar, option_en, is_correct, display_order

16 ExamRule

id, version_id, subject_id, category_id, round, duration_minutes, total_questions, total_marks,
correct_mark, wrong_penalty, unanswered_mark, qualification_percentage, open_ended_questions,
status

17 Exam

id, title_ar, title_en, subject_id, category_id, version_id, round, exam_rule_id, start_at, end_at, status

18 ExamQuestion

id, exam_id, question_id, marks, display_order

19 ExamAttempt

id, exam_id, student_id, started_at, submitted_at, expires_at, status, score, percentage, qualified

20 StudentAnswer

id, attempt_id, question_id, selected_option_id, answer_text, is_correct, marks_awarded,
penalty_applied, answered_at

21 PastPaper

id, subject_id, category_id, version_id, year, round, title_ar, title_en, file_url, official_status,
downloadable, status

22 Enrollment

id, student_id, subject_id, category id, version_id, registration_number, status, registered_at,
confirmed_at

23 LessonProgress

id, student_id, lesson_id, started_at, completed_at, progress_percentage, last_position



24 TopicPerformance

id, student_id, topic_id, attempts_count, questions_count, correct_count, accuracy_percentage,
last_attempt_at, performance_status

25 Announcement

id, title_ar, title_en, body_ar, body_en, audience, publish_at, expire_at, status

26 AuditLog

id, user_id, action, entity_type, entity_id, old_value, new_value, ip_address, created_at
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Category 1 (Grade 3 and 4)

Natural Science | arsadall o glall

/https://copernicusolympiad.com/natural-science :auaoll

4g 3 olaall — 1 azall

6Lzl pole

English

aw sl

Characteristics of living things

el SIS aslas

Basic needs of living things

ad Sl apwlwdl oLyl

Structures and functions of plants

Structures and functions of animals

Parts and functions of the human body

leaslogs OLuwsl sz 1521

Major organs of the human body

Olaid| oz 8 a1 sliacVl

Classification of animals - vertebrates and
invertebrates

ol laoYs llas ] o Ulgudl Casins

Basic plant and animal adaptations to their
environment

aindl o llganlly blill amwlw¥l o laySill

Simple food chain

alapud] aslss]l alwdwdl

Roles in ecosystem - producers, consumers,

o Slgimalls wlxiiall il plail (o 1oVl

decomposer wl=allg
aul jaall pglall

English ay yoll

Definition of matter 6olodl oy i

Classification of matter

83ladl Carias

Characteristics of solid, liquid, gases

a Wl abilwdly alall slgall Lailas

Sorting objects as solid, liquid, gases

a5y abilws abo ] plwz¥l Casias

Measuring volume and mass

aliSlly ol Gulis

Definition of force 69all Loy 2
Effects of force on matter 8oladl (8 Boall il ils
Definition of energy aslall oy =
Types of energy - potential and kinetic aS =]l aslallg giogll a8l asUall &|3.ii
Forms of energy asllall JlSwl

Types of weather

ouilall glgil




English

aw sl

Members of the solar system

cuntosid] pladl < lgSo

Category 2 (Grade 5 and 6)

69 5 uliuall — 2 azall

6Lzl pole

English

ay =l

Human body systems - parts and functions

wsllbollg sV :obwidl o> 6 g2

Basic parts and functions of the cell

leasUsgo adsl) awlwl sl 2Vl

Comparing prokaryotes and eukaryotes

soill wlisizg seidll wlily alio

Plant reproduction - natural and artificial

bl e lilaoYly (aplall 5153l

Reproductive parts of the plants

o blal) a5l sl 29

Seed germination

293l bl

Life cycle of plants

wbldl sbi> 6,90

Animal reproduction - internal and external
reproduction

ozl sl Il e blgumdl ol sl

Life cycle of animals (i.e.,insects, frog, mammal)

es:laally ol Jio «oblgll 8L 695

Complete and incomplete metamorphosis

JolSJI jutg JolSJI Joxill

Behavioral and structural adaptations of plants and
animals

lgudly bl aus ,illy aSoludl e laSill

Classification of animals based on the food they eat

Food chain and food web

aglaall aSuidly awsl sl alwdll

Nutrient cycle (carbon, water, oxygen, nitrogen)

oszxaSYls slallg 0e Sl islally uolisll @l 9o
oz g iaillg

asilyjuell polall

English

aw pall

Basic structure of an atom

6,5 awlw¥l oSl

Subatomic particles

d.u.)Jl 09 uLo.A.MLZJI

Atom vs molecule

s idly 8,31 pur G0l

Element vs compound

Srally paisll pu G4l

Physical and chemical properties of matter

solal) axlosSIly axlsuall Lolgxl

Physical and chemical changes in matter

8lol) asluasSIly sl juall ol sl




English g =l
Motion in one dimension ol amy (9 &S =l
Speed vs velocity agzinll acully danwbiall acpudl o (9 all
Distance vs displacement azjYlg aslwadl o (9 0]l
Acceleration & bwill
Transformation of energy aslall wYgxi
Energy sources aslall ;olas
Heat vs temperature ol az 09 )l o B 0]l
Circuits awl el Slgadl
Phases of the moon ol lglol
Seasons and tides Ay xally Jguaall
The Milky Way &Ll o 820
Types of galaxies ozl glgil
Minerals and rocks Jgally Ooleall
Rock layers and soil formation a il V8SSy Heall wlad

Category 3 (Grade 7 and 8)

89 7 uliuall — 3 azall

eliadl polc
English ay yoll
Levels of biological organization Sl pulaid| wlgino

Human body systems - parts, functions, and
interactions

e laidly caslbolly oY 1oluY] panz & g2l

Cell structure and function

leasUsgg audsl S 5

Cell theory

ngll a il

Comparing plant and animal cells

awilgnly anlil LI & lio

Vascular and nonvascular plants

asle oWy agle ol wlilll

Angiosperm and gymnosperm

o3l wlles Lol wluwls

Levels of ecological organization

il pulnid] ol gime

Biotic and abiotic factors of ecosystem

il plladl 8 50l Juty dy9u2l Jolgall

Food chain, food web, and transfer of energy in
ecosystem

pladl 9 aslall Jlaiily plidlase)l aSuidly alwdud]
il




English

aw sl

Interactions in ecosystem (symbiotic and non-
symbiotic relationships)

abg ads Sl WMl il plaidl (w9 e Laill

Microorganisms - bacteria, fungi, and protists

elaMally ol laally LSl raasall o]

History of life and earth formation (different eras)

aslixall jgua2ll juc ubJ:yl 085y sl &b

asilijaall psladl

English

aw sl

Classification of matter - pure substances and
mixtures

Lo brog asii olgo (] 8alall Casias

Phase changes

il jaall Al ol

The Periodic Table of Elements

rolizll 5,91 Jgazl

Chemical symbols and formulas

asbeaSl gually jge

Law of conservation of mass

aliSl bna> ogil3

Two-dimensional motion

ROCRUCEIPES

Newton’s laws of motion

&Sl gy puailg$

Work, power, and energy

asllally 6,a8)ly Jail

Transformation of energy (potential to kinetic and vice
versa)

xS, aslally giosll adlo oy asllall wYgs

Magnetism duulo lizoll
Rock cycle suall 6,95
Types of rocks Jsuall glgil
Weathering, erosion, and deposition cuwilly & yzilly ag=ill
The Universe usNI

Category 4 (Grade 9 and 10)

109 9 o lauall — 4 azall

6Lzl pole
English ay yoll
Human body systems - illnesses affecting organs cliac¥l caai il JoloYl :olwsY] oz 6 g2
Human reproduction Soxud | 5l
Cell cycle aud=dl 8 590
Cell division - mitosis and meiosis ciaioll pludiVlg soluwinll plwaiVl taudsdl oludsl




English

aw =l

Prokaryotes and viruses

lwgmills soil ol

Energy pyramid and trophic levels

agliall wlgiwallg aslall o

Carrying capacity and limiting factors

623xall Jolgallg alaxill asull

Factors affecting the population in an ecosystem

pladl J51s aygunll olelazll (o 655001 Jolgall

|
Biodiversity and sustainability dolaiwYly sgaxll £ giidl
Mendel's experiments Jaio oyl

Laws of inheritance (Mendelian and non-Mendelian

adiall utg adaioll &l,g)l opuilss

Human genome and chromosome

wlogwgog s s uiudl poiszll

Punnett square - monohybrid and dihybrid cross

bty sV uzmeill il giso

Genetic disorders aslll wbldas Yl
aul juall pglall
English g =l
Atomic theory ag M| alaill
Isotopes and average atomic mass a, M| aiSdl lawgiog sUaidl
Chemical reactions dws buouSJ| M Lol

Parts of a chemical equation

anlioSI| alslaall sl

Balancing a chemical equation

bS] & Yslaall dijlge

Momentum o>l
Newton’s law of gravitation el Uil sy 0gild
Waves and energy aslallg wlsgall
Electromagnetic waves dplo ko g 165l Wiz g0ll
Electromagnetism dpnlo ko g 5SJ|
Optics o lbuadl
Fossilization 9V 08Ss
History of earth - ice cores sl CLUL UM o oY &b
Stars poxill

The Big Bang Theory

pilasll jzai¥l &y la;




Category 5 (Grade 11 and 12)

124 11 plawall — 5 azall

6Lzl pole
English ay yoll
Human body systems - homeostasis and feedback sl QLJTS > oY ol e o).e_>|
mechanisms FECARN]
Cell mutation aolxll ol palall

Central dogma of molecular biology (DNA - structure
and replication)

el oS i it il boslgnl) 53S0l Taall

M&L@s DNA 533;.”

Genetic engineering and ethical issues in
biotechnology

Lz o oiSall (8 a8M5Y1 Llaillg asl gl amigll
aygunll

Biomolecules (carbohydrates, lipids, proteins, nucleic
acids)

olisislls 0svally sy Sl tagd] ol szl
arssill olasYlg

Polymers

INT

Invertebrate diversity, evolution, and classification

Lgasiais 1o plosy cllas Wl o3

Vertebrates’ diversity, evolution, and classification

Lgasimis o sloiy wllasll £5i

Phylogeny and cladistics

il Caiailly s, glaill g, !

Theory of evolution and natural selection wudall slaiYlg jelaill & las
Forces of evolution Usdaill (59 8,550l s9all
Population genetics wleloxll &l
anbjuall oglall
English g =l

Scientific notation and significant figures

aysizall o1, Y1y dralsll azpall

Accuracy and precision

aid>9 pwbill a=o

Dimensional analysis sl Jd=all
Valence electrons 591 wlig S|
Electron configurations g SV & jeill
Chemical bonding i loaSJI daslg I

Endothermic and exothermic reactions

6,1l 63, Ually aolall wMe Ladl

Redox reaction

Jiz Vg souSYl Ve Las

Chemical nomenclature

EW P EW

The Special Theory of Relativity

duo | auad| & laill

Kepler's law

S 0sils




English

aw sl

Laws of stratigraphy

adall ple i3

Relative and absolute dating (computing half-life)

aill yas Clusg $llaally (il &, W]

Expansion of universe

BrLU RN,

Dark matter

dollas]l 65la]l




Mathematics | wluals Jl

/https://copernicusolympiad.com/mathematics-olympiad :uaoll

Category 1 (Grades 3 and 4)

4g 3 olaall — 1 azall

o luals I

English

aw sl

1. NUMBER OPERATIONS

shaeVl Gle wldasl 1

Addition, subtraction, multiplication, and division of
numbers up to 10,000.

10,000 iz 5laeW douilly o ualls zlally gazll

Understanding place value and number properties.

shae¥l Jaslasg ad jioll oyl

Rounding numbers to the nearest 10, 100, or 1,000.

1,000 ol 100 ol 10 & ,8Y slac VI s

2. FRACTIONS

saSIl .2

Addition, subtraction, multiplication, and division of
fractions.

Understanding equivalent fractions. FHILEN| ISP
Simplifying fractions. JgSdl Lo
Comparing and ordering fractions. lews yig JoSdl &, lio

3. DIVISIBILITY AND PRIME NUMBERS

ado¥1 51xYlg aomall a5 .3

Rules of divisibility by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and
13.

113 103 93 83 73 63 53 43 33 2 uJ.S'« dousall )._C|3_9
13,

Identifying prime and composite humbers.

&S pally ad oVl ole VI juras

Finding factors and multiples of numbers.

leilac Liaog slae VIl Joloc slzy)

Prime factorization.

auloVl Jolsall | Julxill

4. MEASUREMENT

owball 4

Understanding systems of measurement (length,
area, volume, mass, and time).

ooilly aliSlly paxlly a>bually Jolall ulis ol

Converting between different units of measurement.

bl oy o Jigmll

Solving problems involving units of measurement in
real-life contexts.

English ay yoll
5. GEOMETRY auwigll .5




English

aw sl

Recognizing and classifying geometric figures (e.g.,
triangles, quadrilaterals, circles, etc.).

wlilia)l Jio lgbsiaiy dnwxigh JIwYl jurai
Silexdlg ase L Jl JwYlg

Understanding properties of shapes (sides, angles,
and symmetry).

Slolialg Llg g £daY1 iV Laslas

Parallel and perpendicular lines.

dxolaially ajlginl| boglall

Area and perimeter of rectangles.

Lg_|a.pn.og oMo d> b

Introduction to the area of other basic geometric
shapes.

w1 dpwrigl] JEiI @b lue (9 doxio
§)>=y|

6. MATHEMATICAL LOGIC

ol laiall 6

Using logical reasoning to solve mathematical
puzzles.

a1 5V ) ilniall JYsiwYl pl sl

Understanding statements that are true or false.

aiblAly azumall ol lsll

Applying logical thinking in problem-solving contexts.

Sluoll J> 9 (rilaioll ,Saill gulas

Data Interpretation

T

Reading and interpreting bar graphs.

by juantss 520 Yl wllalaze ssl,9

Understanding and creating Venn diagrams.

lnglisls 08 lalano a9

Solving problems using data presented in different

olabaxoy Jslaz oo olly plaxiwl Sluo J>

formats (tables, charts, graphs). awly pow g
7. WORD PROBLEMS adaalll Lol .7
Solving word problems involving addition, subtraction, o ally tlallg gl ouais adas) Llwe J>
multiplication, and division. douusllg

Applying mathematical concepts to real-life scenarios.

1 Multi-step word problems.

wlglazll 852210 daulnal Jilwo

Patterns and Sequences

wlliallg blal

Recognizing and continuing patterns in sequences.

L) LoSiwly o Wlizall (9 blaiVl jues

Identifying arithmetic and geometric sequences.

i iglly awbwcll el liioll juvas

Understanding number patterns and finding missing
elements.

898a0ll oliadl sl aoaell blaiVl

8. TIME AND CALENDAR psiilly cadgll .8
Reading time on analog and digital clocks. wleluwlly o)laedl ol wlelbuwdl 8 cdgll 8¢l ,9
505l

Understanding AM and PM.

PMg AM £luog 5 luo cadgll ogd

Calculating elapsed time.

iziiall ol Ol

Understanding days, weeks, months, and years.

<loimdly ygiYlg gulwdlg oLYI




Category 2 (Grades 5 and 6)

69 5 oluall — 2 azall

wlua LI
English ay yoll
1. NUMBERS AND ARITHMETIC lusdlg HlaeVl 1

1.1 Arithmetic Operations:

dnlbwxll wllasll 1.1

Addition, subtraction, multiplication, and division with
whole numbers.

aldSI 1Y) Gle aomilly o pially 7okally goxll

Operations with decimals, fractions, mixed fractions,
and improper fractions.

1aeVlg HeuuSIlg dy a5Vl (e @ llasl
adeall e oSy ayuuSJl

Order of operations (using parentheses).

Factors and Multiples:

wlaclaslly Jolgall

Understanding factors, multiples, and divisibility rules.

aomill alils xclgsy wlaclaslly Jolgsll

Identifying prime and composite numbers.

&S allg ado¥l 51aeVl juoi

Greatest Common Divisor (GCD) and Least Common
Multiple (LCM).

& yiiaal | caclianllg GCD LuSYI I ikinall pawlall
LCM 20Vl

1.2 Percentage:

dygioll anumil 1.2

Converting between fractions, decimals, and
percentages.

aygioll comidly sl lxe Vg oSl o Jugill

Solving simple percentage problems (e.g., finding
percentages, increasing or decreasing a quantity by a
percentage).

il 5l Jio calapl dy980)l dpuidl Jilio J>
dygio iy dxaS jas> 9l 8ol g

2. ALGEBRA AND EQUATIONS

Yslrally puxll .2

2.1 Linear Equations:

dddaxll wYslrall 2.1

Solving simple one-step linear equations.

6a>lg 89la> (w9 dlaww adas wY¥sleo J>

Understanding and using variables in equations.

Yalrall (18 lgolaimwly el puiiall agd

Applying linear equations to solve word problems.

adnalll Jiluol J=) aglasdl @ Yoleol gulai

2.2 Simple Interest Calculations:

alapud! 835l Clws 2.2

Understanding the concept of interest.

65 Lall P9geo og9

Calculating simple interest using the formula, where P
is the principal amount, R is the rate, and T is the time
period.

P ez aswall plaziwl dauwd] sx5ladl O lws>
dgio | 820l Tg 825l Jozo Ry &liall Lol




mathematic

English

appall

3. GEOMETRY

auwaigll .3

3.1 Properties of Geometric Figures:

awigll JwYl jaslas 3.1

Understanding properties of squares, rectangles,

eMoYl s jlsing calialls Julnimalls g pall jailas

triangles, parallelograms, and trapeziums. b iall auig
Identifying sides, angles, and diagonals. HUasVlg Llg Jlg £Vl jusai
3.2 Angles: LlgJl 3.2

Identifying and measuring acute, right, and obtuse
angles.

lewlid a2 rainlly doslally 8oLl Llg 3l juses

Understanding complementary and supplementary
angles.

aloSially aoliall Llg I

3.3 Perimeter and Area:

a>batollg Laumall 3.3

Calculating the perimeter of polygons.

wlebiaoll loyzo >

Finding the area of triangles, squares, rectangles,
parallelograms, and trapeziums.

©ljlsiog wMubaiuwally wla sally wliliall & blue
3 iall oluulg gNoYI

3.4 Volume:

o=zl 3.4

Calculating the volume of cubes and cuboids using
the formula, where |, w, and h are the length, width,
and height, respectively.

,o|.).khul.g e Mdaiwe]| §)|3.103 Sl ox> o lwe
elai Vg Lo slly Jslall (s hg Wg | cau> asmall

3.5 Line of Symmetry:

Sblidl exe 3.5

4. 5. Identifying lines of symmetry in various shapes.

aalizall JSaY (o lblidl jolno jurei

Understanding symmetry in regular polygons.

anlaiioll o laliasll (8 bl

4. MEASUREMENT AND SIMPLE STATISTICS

Ll slasYlg Guball .4

4. 1 Measurement:

owball 4.1

Understanding different units of measurement for
length, area, volume, and mass.

aliSly axlly alually Jolall Gwlis e la>g

Converting between different units of measurement.

bl ©lasg ou Jigill

4.2 Simple Statistics:

Lol sLasYl 4.2

Calculating and interpreting mean, median, and mode.

Jlsially Luawslls oubuol Lowsioll ol
CYVWWESH

Reading data from charts, graphs, and tables.

aldl pys s llabanall o oLl 51,5
Jslx=llg

Understanding range as a measure of data variability.

oLl il lbss a9y Sl

5. RATIOS AND PROPORTIONS

cawlidly il 5

5.1 Understanding Ratios:

coill agéd 5.1




English

aw sl

Solving problems involving ratios.

sl paiass Jlwo J>

Using ratios to compare quantities.

condl plaxiwl o laSIl &l

5.2 Proportions:

cuwliad] 5.2

Solving simple proportions.

ol cunlidl Sluo J>

Applying proportions to solve real-life problems.

il LSluo J= cunlid] Gadas

Problem solving and logical thinking

wilaiall uSaily Jiluall J>

6. PROBLEM SOLVING AND LOGICAL THINKING

wibaiall ,Sailly Silwall J> .6

6.1 Word Problems:

adaalll Jilwoll 6.1

Translating word problems into mathematical
expressions or equations.

Yslro of i | adaslll Libwall Jig=s

Solving multi-step word problems using arithmetic and
basic algebra.

elasianly olshasl o3asi0 askaa) Jiluwo Jo
cwbw¥l s Gl

Pattern Recognition and Logical Reasoning:

wibaiall JYoiwYly blaiVl jues

Identifying patterns and sequences in numbers.

aasl o lWliallg blosVl juses

Using logical reasoning to solve math puzzles.

ol | 5V Jx alaiall JYaiwY] olasiwl

All topics of Category 1 (Grades 3-4)

W1 pinall 1 asa)l olegivgo graz S Josiss
&l

Category 3 (Grades 7 and 8)

89 7 liuall — 3 azall

wlual I
English ay yoll
1. NUMBERS AND ALGEBRA allg olaeVl 1

1.1 Advanced Topics in Fractions:

Operations with fractions and mixed numbers.

a Sl 512V oSl e @ ldosll

Simplifying complex fractions.

&S poll houuSIl Lo

Conversion between improper fractions and mixed
numbers.

Sl 51aeVlg adeall it oSl Gy Jugmill

1.2 Squares and Square Roots:

asmaidl o3zl layall 1.2

Understanding perfect squares.

alo (Sl a0l

Calculating square roots (exact and approximate).

tasitlly 4is)| aoilly dgxe il oall ol

Simplifying square roots.

aru il )93l lass

1.3 Rational and Irrational Numbers:




English

aw sl

Identifying rational and irrational numbers.

it uEg anmnidl 51e Y] jues

Operations involving rational numbers.

[ 510V Lle o llasl

Understanding decimal representations (terminating,
repeating, and non-repeating).

SNl e s9xlg (sgiiall (s uins]l Juiaill

1.4 Simple Algebraic Expressions:

alagad | ap )l ol pnill 1.4

Simplifying expressions using the distributive property
and combining like terms.

.)3)2“ ®o>9 &U'g.ﬂl dpolxy u|).u.\uJ| Loy
ae.,_l ol |

Evaluating expressions for given variable values.

wlusioll 830320 pud) sl dod Clws

1.5 Equalities and Inequalities:

elolially slgluall 1.5

Solving linear equalities and inequalities.

drdaxll wlolialls wYsleall J>

Graphing inequalities on a number line.

ShaeVl b (e o lobiodl Jas

Understanding absolute value inequalities.

illaoll sl o llio

2. EQUATIONS AND FUNCTIONS

JIS.)Jlg uy.)l.x.o“ 2

2.1 System of Equations:

< Yolrall dalail 2.1

Solving systems of linear equations using substitution
and elimination methods.

axlly Jangrilly agaxll wYsleall dolail J>

Application of systems in word problems.

aslaalll Lsbuall (o6 wYlsall dalnil salas

2.2 Linear Functions:

dglazll Jlgadl 2.2

Understanding slope and intercept.

elaiolly Juoll

Graphing linear functions.

Gl adaxdl Jlgadl Juios

Solving real-life problems using linear equations and
graphs.

asll pgaw g axlaxll & Ysleoll asli> Jiluo Jo

3. RATIOS, PROPORTIONS, AND
COMBINATORICS

obaslgily cawlidly cowd! .3

3.1 Ratio and Proportion:

Solving problems involving ratios, rates, and
proportions.

cowlitlly o Yazally cowid] Jilus Jo

Applying proportions to real-world problems.

ay29ly Lilwo w9 cawlid] gulas

3.2 Simple Combinatorics and Probability:

o] ©Ylaix Vg wlaslgill 3.2

Basic counting principles (addition and multiplication
rules).

wpially gazl bacls aunlwYl 22l solo

Introduction to permutations and combinations.

G315y Joolill (x8 doio

Basic probability concepts and calculations.

<Yloi>W auwlwIl o lluxlly pnlaoll




awigll

English

appall

4. GEOMETRY

awigll 4

4.1 Regular Polygons:

solbiiall lalinsll 4.1

Properties and characteristics of regular polygons.

solaiioll wlaliaoll jailas

Calculating interior and exterior angles.

a3l anls Il Llg I Ol

4.2 Area and Circumference of a Circle:

lelouzog 65101 d>luwo 4.2

Using formulas to calculate the area and
circumference of circles.

lelasmog & 5131 a>bato o luwn) ouilgil] plasiawl

Solving problems involving arc length and sector area.

gladll &> luog pusill Jobo Libws J>

4.3 Area and Perimeter of Composite Figures:

leloszos @S sall JIY a>luo 4.3

Calculating the area and perimeter of shapes
composed of multiple geometric figures.

Jil 828 oo aadso JSuil lymog a5 luo wluu>

4.4 Pythagorean Theorem:

o silisd ay b 4.4

Applying the Pythagorean Theorem to find the length
of a side in a right triangle.

cdio 59 o Jolo sl ustliss sl Suos
1O
Pond

Solving real-world problems using the Pythagorean
Theorem.

ovasilins a s plaiwl amsly Jiluo J>

4.5 Congruence and Similarity:

wlially 3Uail] 4.5

Understanding the properties of congruent and similar
shapes.

aglisially diyllaiall JISLY! aslas

Solving problems involving scale factors and
transformations.

eMgxilly pwbiall eMolro Jiluo J>

5. MEASUREMENT

owball 5

5.1 Volume and Surface Area:

abodl a>luisg ozl 5.1

Calculating the volume and surface area of prisms
and cylinders.

a>luog wllglawYly ol guitiall px> Clus
lexlow

Solving problems involving composite three-
dimensional figures.

xS o)l o lozoll Siluo J>

6. COORDINATE GEOMETRY

asla>Y] awaigl! .6

6.1 Basic Concepts:

awlwdl amplaall 6.1

Plotting points on the Cartesian plane.

el ssimall 9 boladl Juios

Understanding the distance between two points and
the midpoint formula.

6.2 Graphing Linear Equations:

Gl adasdl wYsleall Juioi 6.2

Finding the equation of a line given two points or a
point and a slope.

Jiog alaii (o gl uilasi o psdiael] &sleo slzy)




English

aw sl

Understanding the relationship between graphical and
algebraic representations of lines.

wlogsivmol) s uzxlly ildl Juioidl o asMel

7. MATHEMATICAL REASONING AND PROBLEM
SOLVING

Jluall J>g crioll JYsiwdl .7

7.1. Solving Word Problems:

aaalll Slwoll J> 7.1

Translating word problems into mathematical
expressions or equations.

Yslro of i | adaslll Libwall Jigs

Using algebraic and geometric approaches to solve
complex problems.

OMJijszMmSmyd)bplwl

7.2 Logical Reasoning and Pattern Recognition:

blaiVl juoig (silaioll JYaiwdl 7.2

Identifying patterns and sequences.

olWliially blaiVl i

Solving puzzles using logical reasoning techniques.

ibaiall JYaiwY! plaxiwl WY J>

All topics of Category 2 (Grades 5-6)

ool uiall 2 &all wlegiogo proz lsS Josins
UU.)LLALJIS

Category 4 (Grades 9 and 10)

109 9 o lasall — 4 azall

O P N |
English g =l
1. NUMBER THEORY AND ALGEBRA Sadlg ohaeVl &y ki 1

1.1. Real Numbers:

awiasdl 5laeVl 1.1

Understanding the properties of real numbers.

apigaxll eVl jaslas

Operations with real numbers, including rational and
irrational numbers.

it anmail Lgsd Loy casiaill sheYl Gle oLl

Absolute values and properties of square roots.

asna sl g3l iy aallaall pual

1.2. Advanced Topics in Exponentiation:

Properties and rules of exponents.

aslsss puwdl sailas

Negative and fractional exponents.

a Sy ad b GuwYl

Simplifying exponential expressions.

1.3. Polynomials:

s9all ol S 1.3

Addition, subtraction, multiplication, and division of
polynomials.

lgiomdy lgs riog g slog d90ll wluiS gox

Factoring techniques and solving polynomial
equations.

393l S ©Yslae J>g Julzill @b
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aw sl

Understanding the relationship between roots and
coefficients.

eMolrally o3l oy asdall

1.4. Quadratic Functions:

aszaidl Jlgadl 1.4

Graphing quadratic functions and identifying key
features (vertex, axis of symmetry, intercepts).

Jsmes ol lpailas xazig dws il Jlgall Juiai
sslall go glolaally oLl

Solving quadratic equations using factoring,
completing the square, and the quadratic formula.

gall JlaS]s Julxidly dusu il o Yolzall J>
el vsilally

Applications of quadratic functions in problem-solving.

Sluoll d> (08 dsp il Jlgadl gaslai

2. LOGARITHMS AND EXPONENTIALS

adl Jlgxlly wlaiy,leglll .2

2.1. Logarithms:

wloiy, gl 2.1

Definition and basic properties of logarithms.

awlw¥! lpaibasg wlai, | Cay i

Converting between exponential and logarithmic
forms.

anais, ol anw Yl uizpall G Jsemill

Solving simple logarithmic equations.

aloats droi,leg) Yoleo Jo

2.2. Exponential Functions:

adl Jlgal 2.2

Graphing exponential functions.

Gily am¥l Jlgall Jyias

Understanding exponential growth and decay.

Ol JMxaioYlg gaill

English g =l
3. GEOMETRY auwigll .3

3.1. Coordinate Geometry:

agla>Y] awaigll 3.1

Plotting points and graphing lines on the Cartesian
plane.

Sl ssimall (58 @ loiiurally bolaill Jiias

Slope, midpoint, and distance formulas.

aslusally Camiioll alniig Juall opuilgs

Equations of lines, circles, and other conic sections.

dulog rxall g9lnslly y5lgally wlassivall oy)b}o
s>Vl

3.2. Properties of Circles:

Silgadl yaslas 3.2

Understanding chords, tangents, and secants.

eblsills wlwlaalls LoV

Arc lengths and sector areas.

wlelaill &bluoy GulsdYl Jlglbl

Angle properties and theorems related to circles.

sl dlowipall ol ylaills Lls I paslas

3.3. Volume and Surface Area:

alowdl &>baiog pxxll 3.3

Calculating the volume and surface area of pyramids,
cones, and spheres.

lexloww a5 buog Sl lay ) rally wlel Yl azm>
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aw sl

Solving problems involving composite three-
dimensional shapes.

S ol e losazall Jiluo J>

3.4. Law of Sines and Cosines:

Applying the law of sines and cosines to solve triangle
problems.

Sluo A plaidl cuzs curll isils Gulas
S HAN]

Using these laws in non-right triangles and real-life
applications.

ansall e o lilinll o8 ousilel] plosiwl
awlxl wlaulaillg

4. STATISTICS AND PROBABILITY

eYlaixYlg sbasYl 4

4.1. Mean, Median, and Mode:

Jlsialls Laswslly mbwndl bagiall 4.1

Calculating measures of central tendency.

8155 s0dl 58 51 Guglio olus

Interpreting data using these measures.

uu.ul.ﬂ.n.” oJd pl.):u.wl: W] LR

Understanding how outliers affect these measures.

onmlioll 030 8 a8 4laiall auill Lol

4.2. Probability Basics:

YlaisY oluwbul 4.2

Simple probability concepts.

Y lizW dauu! eudlasll

Complementary events and independent events.

aliiwall ©lx>Yly dasiall &1

Basic combinatorics applied to probability problems.

YoVl Lilue 9 dpwlwdl wlaslodl guulas

5. FUNCTIONS AND GRAPH INTERPRETATION

asludl poa Jl iy Jlgall .5

5.1. Graph Interpretation:

Reading and interpreting graphs of various functions
(linear, quadratic, exponential).

aw Yy duzy il audasdl Jlgxdl poun, 851,8

Understanding asymptotes, intercepts, and behaviour
of graphs.

asll pga )l Jglws abolially o lasll bglas

5.2. Function Properties:

Jlsall yaslas 5.2

Understanding domain, range, and inverse functions.

anwSall Jloxlls saally Jlxall

Graph transformations (shifting, stretching, and
reflecting).

ooVl sxeilly a1 g Il Mg

6. PROBLEM SOLVING AND MATHEMATICAL
REASONING

o)l JYaiwdly Silwall J> .6

6.1. Solving Word Problems:

aglaslll Silwoll J> 6.1

Translating real-world problems into mathematical
equations.

avol, & Yslre ] awmdlgll Jlaodl Ligms

Using algebraic and geometric approaches to solve
problems.

Jlaadl J dpnning appuz Gdo plaxiwl

6.2. Logical Reasoning and Pattern Recognition:

blaiV juoig silaiall JYaiw)l 6.2

Solving puzzles and logical problems.

ayilniall J5laalls 5LV J>
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Identifying patterns and sequences.

o lWliiallg blaiVl juoi

7. ADDITIONAL TOPICS

aslio] wle gingo .7

7.1. Sequences and Series:

e Mduiollg o Wliadl 7.1

Understanding arithmetic and geometric sequences.

s il anlwdl ol izl

Finding the sum of finite arithmetic and geometric
series.

aowiglly dw bl oMubuioll £ gazo sl

7.2. Inequalities:

wlybiadl 7.2

Solving linear and quadratic inequalities.

asmills aukasll olliall Jo

Graphical representation of inequalities.

wlsliall (sl dyioad]

All topics of Category 3 (Grades 7-8)

bl juaall 3 dasll wlegivgo o> W3S Josis
oolls

Category 5 (Grades 11 and 12)

129 11 ylasall — 5 azall

wlual I
English ay yoll
1. ADVANCED ALGEBRA pxiioll u=ll .1

1.1. Advanced Topics in Algebra:

Polynomial equations and inequalities.

Rational expressions and functions.

asiid| Jlgally ol sl

Techniques for solving higher-degree equations.

Ll &l ol wYsleall J> G b

1.2. Remainder and Factor Theorems:

Jolalg L1 Ly ylai 1.2

Understanding and applying the Remainder Theorem.

lesudass 8Ll aulai 0g9

Using the Factor Theorem to factorize polynomials.

3933l S Jakzi) ol ay ylas ol sl

Solving polynomial equations using these theorems.

i bl plaxiwl 933l @S Yoleo Jo

1.3. Non-Linear Equations:

alaxll e wYoleall 1.3

Solving quadratic, cubic, and higher-degree
equations.

Wl ol olsg aumsSily awmu,ill wYoleall J>

Understanding the nature of roots (real, complex,
equal, etc.).

by s1ég dglusio of &S o ol drira> 1,93l drub

Application of the quadratic formula and Vieta's
formulas.

liwd oy ana il alslaall plall Goilall Gurkes

2. INEQUALITIES AND MATHEMATICAL ANALYSIS

o)l Julzilly e lbiall .2
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2.1. Advanced Topics in Inequalities:

eliliall (8 doriio wlegings 2.1

Absolute value inequalities.

Systems of inequalities.

o lislioll dalal

2.2. Summation of Series:

e Mwbwioll go> 2.2

Arithmetic and Geometric series.

awiglly dwlusdl e Mauluiall

Summation techniques for more complex series.

i iV e Mabuial| go> G,k

Using sigma notation and properties of summation.

oAl Jailaz g losuw joy ploiwl

3. LOGARITHMS AND EXPONENTIALS

aw Yl Jlgallg wlaiy,egll .3

3.1. Advanced Topics in Logarithms:

wloiy )l gll (59 dorsio wlegivgo 3.1

Properties and laws of logarithms.

leisilsds wlai, ol ailas

Solving logarithmic and exponential equations.

awYg dvaiy, sl wYslrall J>

Applications in growth and decay problems.

IMxaioYlg gaill Lo 9 wlislas

4. BINOMIAL THEOREM

ol ol al 4

4.1. Application of the Binomial Theorem:

ol ol & lai gulas 4.1

Expanding expressions using the binomial theorem.

ol ol a s plaxiwl ol gawgs

Finding specific terms in a binomial expansion.

oAl (55 JgSan (9 81330 292> o)

Applications in combinatorics and algebra.

2y wlaslgil (o9 wliula

5. COMBINATORICS AND PROBABILITY

eYlaixYlg wlaslgill .5

5.1. Advanced Topics in Combinatorics:

Ladlgill é doxiio wlegivge 5.1

Permutations and combinations. Gu9lgille Lol
Pigeonhole principle and inclusion-exclusion principle. sleiiwYlg Jgouidl i>~+°3 e loxll [FV
Advanced counting techniques. doxdioll a2ll 3 b

5.2. Advanced Probability:

dordio)l wYlaiz>Y1 5.2

Conditional probability and Bayes' theorem.

32l agpknig oo sl JLai>Y)

Probability distributions (basic concepts).

apwlwl plis tadleizYl wlsy jsill

Solving complex probability problems.

dad820 wYlaizl JJLu.Lo J.?

aw gl

English

aw sl

6. GEOMETRY AND TRIGONOMETRY

olilia)l Glwsg awsigll .6

6.1. Advanced Topics in Coordinate Geometry:

a135 Y] aunsrigll S doxiio e gigs 6.1
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Equations of lines, circles, ellipses, parabolas, and
hyperbolas.

elailly LasWl glailly Liloxly o losiimall @ Yslao
3131 alailly &Sl

Solving geometric problems using coordinate
methods.

adboYl @l amwxis Jiluo J>

Loci and geometric transformations.

awigl Wgmilly anwaigll @ lxall

6.2. Advanced Topics in Trigonometry:

wliisd] Cluws (8 dordio wlegingo 6.2

Solving trigonometric equations.

ailio)l wYsleadl J>

Using identities and formulas (sum, difference,
double-angle, half angle).

a9l illy lg> g Llg il o> oy wlilais plaxiwl
ausl | s 2as ol

Trigonometric applications in geometry.

awwigl 8 lilinll olw> ik

7. ADDITIONAL TOPICS

7.1. Functions and Graphing:

bl Juiaillg Jlgadl 7.1

Understanding different types of functions (linear,
quadratic, polynomial, trigonometric, exponential, and
logarithmic).

3903l Sy auruilly dxdasxll :Jlgal glgil

Analysing graphs of functions and their
transformations.

leidozig Jlgall aslidl poun I il

7.2. Basic Calculus (Introductory Level):

Sugei S [ JolSilly Jioladl o luwlwl 7.2

Understanding limits and continuity.

Jlai¥ly el

Differentiation and simple applications.

alasuadl @ lisdatlly Liolad)

All topics of Category 4 (Grades 9-10)

awlid] priall 4 atall olegiogo gror A3S Join
el




Physics | sL_jall

/https://copernicusolympiad.com/physics-astronomy :auaoll

Category 1 (Grade 7 and 8)

89 7 oliall — 1 azall

JoVl sl

English

ay =l

Unit 1 — Measurement & Mathematical Physics

apol I clally pulall 11 825l

Sl base and derived units relevant to school physics.

ol plall aiiinally amwlud] olamgll
o)l £l uadl (8 dorxianoll

Unit conversion and dimensional awareness at an
elementary level.

ssime le sl gy wlazoll pu Lisxll

Measurement, uncertainty as a concept, and sensible
precision.

anwliol @831 ,Lisly ouidl pas pogiog Lwlill

Estimation and order-of-magnitude reasoning.

Slaiall &g JYaiwYly il

Ratios, proportional relationships, percentages, and
simple algebra.

Reading and interpreting physical tables and graphs.

Lo punnsiis aljuall anludl pounlls Jglall o1,

Olympiad emphasis: Students should be able to
select appropriate quantities and units, estimate
answers, and recognize whether a result is
physically reasonable.

aoiNall Wz olly wlaSIl Lis| Hluoal gV 4S5
il jusll lgidgino o gaxillg OLLYI uasig

Unit 2 — Motion as =l 12 so>6ll
Distance and displacement; scalar versus vector wleSIl Hu aall juailly dasl Y9 a8 luwsll
quantities at an introductory level. dg=inllg awlall

Speed and velocity.

agziad| acully dapwliall ac !

Average speed and average velocity.

agziol| ac !l lawgiog auwliall ac ! lowwgio

Acceleration as the rate of change of velocity.

sgnioll 48yl s Jamo aiogs &)Ll

Uniform motion and uniformly accelerated motion.

alaiiall &, Laill @l &S ,ally dalniioll &Sl

Position—time and velocity—time graphs.

ool go dgziall ac ully o)l go &8sl s,

Basic motion calculations using appropriate

oYsleall plasiwl a8l anwlwdl o lbluxll

equations. duaw liaJ |
Multi-stage motion problems and interpretation of oo &Sl umaig Jo ol 850xi0 &S =l Jilws
motion from graphs. pow

Olympiad emphasis: Students should prioritize
interpretation and reasoning, not formula
substitution alone.

ol lele JYaiwYls &S, pgd lual gVl 5uS
oslesll plaziwl cil>
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aw sl

Unit 3 — Forces & Newton’s Laws

sy osilsdg seill 13 8azsll

Newton’s First, Second, and Third Laws.

el wlills JoVl cyigs oilsd

Resultant/net force and equilibrium.

ol3Ylg abaxall 548l

Mass and weight.

0slls Al

Normal force, friction, tension, and gravitational force.

Simple magnetic force concepts.

a.;w]ol.xxo.” og.nl] aJa.wu.: p.dbl.n.o

Free-body diagrams.

Sl pwll wllalaxo

F = ma and simple applications.

F=ma ole aauw wliulas

Balanced and unbalanced forces.

i iall_yuts & sioll sodl

Qualitative and quantitative friction problems

bl rival) dplio 41055 ax8 55 Jiz| Jluso

appropriate to Grades 7-8. oo llg
Olympiad emphasis: Students should be able to Xaig s9b lalazxay alll Juies :)l._x,.,mJ;Nl JuS 5
translate a physical situation into a force diagram ax bl as =l

and determine the resulting motion.

Unit 4 — Work, Energy & Power

6,3l adlally Jaidl 4 5a>g)l

Work as energy transferred by a force through a
distance.

aSluo JY5 849 lelais sl avwgs Jauindl

Work in simple mechanical situations.

aapw 4SilKe WY 8 Jridl

Kinetic energy.

S =l aslall

Gravitational potential energy.

a3lz] giog a5l

Elastic potential energy at an introductory level.

g rall gosll a8llo (9 d0ads

Conservation of energy. aslall lha>
Energy transformations. aslall wYgxi
Power. 6 aall
Efficiency. sslasdl

Energy losses, especially through friction and heating.

ouilly YL anls aslall 289

Olympiad emphasis: Key relationships include W
= Fs, P = Wit, and basic kinetic/potential-energy
expressions at the expected school level.

alall guog P =Witg W = Fs 5lual oVl 5uS 5

wollaall G rell ssimall gogll dslloy ass =l

Unit 5 — Momentum

o> 31115 sas gl

Momentum as mass x velocity.

igiall &8 pull 9 g o aliSI] soluyy o351

Conservation of momentum in simple one-
dimensional situations.

sl apbl dasn WY (8 o35l las>

Simple collisions and separation problems.

alond| JLasiYlg polail] Jibuto
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aw sl

Impulse as a qualitative idea linking force and change
in momentum.

a5 3l usis 89all Loy (gghn atogs goall

Safety applications of momentum and collision time.

oLl o s p3 3l adas ol dodawdl o ligdas

Olympiad emphasis: Problems should remain one-
dimensional and mathematically accessible.

wldlaio wls szl dalol Lluo dlual oY iS5

Unit 6 — Machines & Moments

PSJ‘*”S qu 6 03.73“

Levers, pulleys, inclined planes, and wedges.

SUe¥ls abiladl wlgimally el Slg golg

Mechanical advantage.

PR TN

Effort and load.

ol 5999 2gxll 668

Moments/torque about a pivot.

5l hszme Jo= b9all o

Conditions for simple rotational equilibrium.

Lol ilygadl oLV bog i

Relationship between force, distance, work, and
mechanical advantage.

sx5lally Sl adluially 59all oy a8Nall

Efficiency of simple machines.

alopundl YV sslas

Olympiad emphasis: Emphasis should be placed
oh reasoning about why machines reduce effort
and how force and distance are exchanged.

on aiyliollg xg2ll jass umai luolgYl 1S 5
oW 9 aslually 844l

il 551

English

ap pall

Unit 7 — Matter, Density, Pressure & Fluids

glsolly Lasially a5iSllg 6sla)l 7 2>l

Density of solids, liquids, and gases.

ayjlallg aliludlg anball 5lgoll aslis

Mass, volume, and density calculations.

a8liSUly pxexlly aliS) o blu>

Pressure as force per unit area.

i>luo 8259 JSJ 898l adiogs lariall

Pressure in liquids and its increase with depth.

Atmospheric pressure at an introductory level.

SoAl lasiall (8 dordo

Buoyancy and Archimedes’ principle.

owaras )l oy galall

Floating, sinking, and suspension using relative
density.

aSUS! planiwl, Galaidly (osilly salall i

Surface tension as a qualitative surface phenomenon.

aul g a.:a]a.w o).mUo a0 gy u\.kjaudl).:_g.m

Bernoulli’s principle only at a simplified conceptual
level.

lnis Lo o lio Sgimo sl Jgip oo
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ay =l

Olympiad emphasis: Laminar/turbulent flow
terminology may be used for awareness, but it
should not form a major calculation requirement
in Category I.

waxiall 9Lzl sallouas @9 520 Dlual oY1 juS
oYl aiall wllus> jsxo lagle> 09> o lniaallg

Unit 8 — Heat & Thermal Physics

ap, Ll sl ually 6,11 8 2zl

Temperature versus thermal energy/heat.

5,1l ol aslally &Ll a5 ou (&)l

Thermal equilibrium.

oLl ol

Conduction, convection, and radiation.

gleiwdly Joxlly Juosill

Thermal conductors and insulators.

a, Ll Jleslly eMogall

Heating and cooling in everyday systems.

arogdll dolaiVl (8 2y uilly ousanil]

Specific heat as an introductory concept.

axcgill 6, =l pggio 9 dorio

Simple calorimetry and energy-transfer problems.

aslall Jlasly syl pubiall (9 das Jluo

Phase changes and latent heat at a qualitative/basic

oS5 o Soinmas aiolSIl 8,L,mlg Al el i

quantitative level. owobwl
Olympiad emphasis: Questions should emphasize alolall iy aslall Jlasl >luel oY1 5uS
energy transfer and physical explanation rather awsl juall

than memorized definitions.

Unit 9 — Waves & Sound

wgally ologall :9 51>l

Mechanical waves and the need for a medium for
sound.

Laws ] wgall ixlog aSulSiall ol gall

Transverse and longitudinal waves.

adolally aio ymimall olzgall

Amplitude, frequency, wavelength, and wave speed.

a>gall 4 yuug rgall Jolallg 23,ills anmll

Relationship between frequency and pitch.

weall az 559 25,3l Hu asdal

Relationship between amplitude and perceived
loudness.

Jnell e gall gleg asudl oy asMall

Speed of sound in different media.

aalizall blwedl 9 weuall s o

Reflection and echoes.

sxally GulSal

Absorption of sound.

wgall yolaiol

Doppler effect as a qualitative phenomenon.

a9 b nlb asogs ,lgo )ub

Olympiad emphasis: Doppler questions should
focus on direction of frequency change and
physical reasoning, not advanced equations.

8 o 220l us oLl 2355 Dlsalo¥l S
s> b

Unit 10 — Light & Optics

ol padly £9iall 110 5a>)]

Light as an electromagnetic wave and propagation in
vacuum.

9 o) liiilg anmudolizog 65 4290 atogr sgiall
£l

Speed of light as a fundamental physical constant.

Gwlwl Bl G i, sgall a5
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ay =l

Reflection and the law of reflection.

ool Ogilig GulSaYl

Plane mirrors and image formation.

ol 0355y dgimall L]l

Refraction and change of direction between media.

Ll o seiall ol yurig HLuSsY

Dispersion of white light.

Converging and diverging lenses.

a8 il anozall o lwasl!

Basic ray diagrams.

awwlwYl asi] wlalxe

Real and virtual images at an introductory level.

aviol ,19Y1g aninanll jguall (n9 dorio

Applications of lenses in vision and simple optical

ay ol 8 362Y1s slayl 9 lwagdl wlinlas

instruments. alaud|
Olympiad emphasis: Ray diagrams and o lanll §uiillg axiY] wlalaze lual oYl 5uS
conceptual prediction should be prioritized over Heall O3S

advanced lens equations.

Unit 11 — Electricity & Circuits

Silgall sl S 11 52>l

Electric charge as an introductory concept.

a5l g5 ainidl pogho o8 dorio

Current, potential difference (voltage), and resistance.

dogliolly agzll §,99 Ll

Battery, wire, switch, resistor, and lamp symbols.

tluaolly dogliolly zlisally ludly a,Uall jgo,

Simple circuit diagrams.

alagad| 192l o llalaxo

Series and parallel circuits.

Slsills sl yilso

Relationship between voltage, current, and resistance.

doglanllg Hlillg xg=dl 3,9 Hu adMaI

Electrical power and energy.

Olisl_eSl aslallg 6,28l

Simple circuit troubleshooting and safety.

a5 l_eSIl doMundly adapnd] JUasc VI CasisS

Qualitative understanding of short circuits.

Sbesl aall osill agall

Olympiad emphasis: Key relationships include V =
IR and P = VI. Problems should use simple circuit
arrangements appropriate to the age group.

ilgs 9 logilaig P =Vlg V =1IR slualgVl 1S

Unit 12 — Electromagnetic Waves

amuslo lizo e8Il wlzgall 112 83>l

Electromagnetic spectrum: radio, microwave, infrared,
visible, ultraviolet, X-ray, and gamma radiation.

Loty aniseally axmmsisl 3585 sipalls £l pamll

Relative frequency, wavelength, and energy at a
conceptual level.

o lio aslally (s goll Jolallg 23,1l a5, lio

Basic communication, imaging, heating, and medical
applications.

ozauills pgailly Jlas¥l 8 bl wlaylas
wlallg

Basic awareness of safe and unsafe exposure.

909l ute eIl ol cuwlwVl sl
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Olympiad emphasis: This unit is supporting
content. Questions should avoid excessive
memorization of applications or advanced
electromagnetic theory.

09> radlio Ssimar pfls Ssine DDlualgYl juS
dpnbo livo g g8l &y plaill 5l Laaxll (59 gawsi

Category 2 (Grade 9 and 10)

109 9 o lauall — 2 azall

JoVl sl

English

ay =l

Unit 1 — Measurement, Vectors & Mathematical
Methods

avolll Golally wlezially puliall 11 8255]1

Sl units and dimensional analysis.

Sl Jd=idlg ol plaill wlxsg

Scalars and vectors.

d.@.?u.n“g a.uuL.nJ| uLmS“

Vector addition and subtraction.

le>sloy wleziall go>

Resolution of vectors into components.

Graphical and algebraic analysis of physical data.

abuall OUll) spulls (bl duld]

Estimation and approximation.

o yiilly ol

Significant figures and sensible precision.

awliall 4825 & 5irall pl5,YI

Olympiad emphasis: Students should be able to
select an appropriate mathematical representation
of a physical problem and check the consistency
and reasonableness of results.

cuwliod| ol Jied| Hlis ] lued oV 5uS
lgidginog wilidl Slusl yazsds

Unit 2 — Kinematics

aS, =l cavg 12 bazgll

Displacement, velocity, and acceleration.

& bwilly agmiall as aully a1l

Uniform motion. dolaiioll &S =l
Uniformly accelerated motion. elaiioll g lwidl wls &S =]l
Equations of motion. aS =l wYsleo

Position—time, velocity—time, and acceleration—time
graphs.

ool go Eoluilly dgmiall ac ulls gdsall s,

Projectile motion.

wldgiraonll 45 ,>

Relative motion.

aanil| &S =l

Motion in one and two dimensions.

IRg 2>lg 2=y (9 aS =l

Olympiad emphasis: Problems may require
combining graphical interpretation with equations
of motion and vector reasoning.

©Yslrog pom | s o gazl Hlual gVl 5uS
wlezially JYaiw)lg &S =l
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Unit 3 — Dynamics & Newtonian Mechanics

antigaid| ulSaally &S ol Suolivs 13 5a>)]

Newton’s First, Second, and Third Laws.

el wlills JoVl cyigs oilsd

Resultant and equilibrium forces.

oYl 985 alaxall sl

Free-body diagrams. Al ol wlalaxe
Mass and weight. uuslle alisdl
Normal force. dgdg0sll 894l

Friction and coefficient of friction.

IV Jolrog JISi>YI

Tension and connected bodies.

ilaiall pluzYly il

Motion on inclined planes.

alilo)l wlgimall Lle &S, =l

Systems of interacting bodies.

alelaio)l oLz ¥l dalail

Applications of Newton’s laws to non-trivial
mechanical systems.

alapay jub @3SulSeo dolail (Lo ign uilgd Gurlas

Olympiad emphasis: Students should be able to
construct force models and solve multi-step
dynamics problems.

a0l Jbuo J>g ssidl z5loi sl 5lual gV 5uS
wlglazxll 85xzi0

Unit 4 — Circular Motion & Gravitation

awslally apilall &Sl 4 5axg)l

Angular displacement, angular velocity, and tangential
velocity.

anwlosll as pudly agl 1 acully asgl 3l asl;Yl

Uniform circular motion.

aolaiioll ay 513l &S =l

Centripetal acceleration.

S5 adl ) luill

Centripetal force.

4,5 rall 85all

Newton’s law of universal gravitation.

el Cixll yigs vgils

Gravitational field and gravitational force.

awdl 8989 anslAl Jxo

Orbital motion.

alxall &S =l

Satellite speed and orbital period.

slaall s 9 aiojs catliall jodll 4

Escape velocity at an introductory olympiad level.

sluol W (sxgoi Soimios MOV & 4un

Olympiad emphasis: Questions should emphasize
the physical origin of centripetal acceleration and
the connection between circular motion and
gravitation.

aS ol a8 g (558 all &) luidl Lisio 5lual gVl 55,5
aslll a5l

Unit 5 — Work, Energy & Power

OJ.).DJIB a.9UaJ|3 J.v.w.” 5 o.)?g.”

Mechanical work.

oS Sl dsuid |

Work done by a constant force.

3 s9as Jyasoll Jaial

Work—energy theorem.

Kinetic energy.

S =l aslall




English

aw sl

Gravitational and elastic potential energy.

asig o)l giogll adlbg awslall giog asll

Conservation of mechanical energy.

S ol aslall laa>

Power.

6 aall

Efficiency.

oslasdl

Energy transformations and losses.

sy aslall wYgms

Olympiad emphasis: Students should be able to
select between force-based and energy-based
methods and recognize when each is more
efficient.

Jol) cu adgdall [ Lis ] lued oY1 S
aslall ol soall plaziwl,

Unit 6 — Momentum & Collisions

wloslailly o331 6 51>l

Linear momentum. wlazll o5 3]l
Impulse. gl
Conservation of momentum. o> il laa>

Elastic and inelastic collisions.

aiyoll uts @i yall o loslaill

Explosions and separation.

JlasVly bzl

One-dimensional collision problems.

sl @l psbail Jilue

Momentum transfer and collision time.

poladl o @zl Jlasl

Olympiad emphasis: Problems should emphasize
conservation principles and careful choice of
system boundaries.

392> aaxg aasl sole Guulai o lual oY1 S 5
alizy pllaill

Unit 7 — Rotational Mechanics & Machines

<YV asleall KulSuall 17 8255l

Moments of force.

sséll pg e

Torque.

Obsall o e

Rotational equilibrium.

sl oLyl

Centre of mass at an introductory level.

aliS)l 3 10 (9 dorite

Levers and pulley systems.

oSl dalaily golsJl

Inclined planes and mechanical advantage.

aSwilSaodl oa5lally alslall ol giumell

Efficiency of machines.

QW| pelas

Olympiad emphasis: Questions should connect
force, distance, work, and rotational equilibrium.

Jsidlg asluwally 89l oy Loyl 3lual Y1 58 5
wilysall olsYlg

Unit 8 — Matter, Fluids & Pressure

Lozially gilgally 8okl 8 51>l

Density.

aslis|

Pressure and force per unit area.

iz luwo 82>9 JSJ 89dlly laiall

Hydrostatic pressure.

Suiliwg gl lariall




English g =l
Atmospheric pressure. seAl lariall
Buoyancy. galall
Archimedes’ principle. uquI Im
Floating, sinking, and suspension. Gulzillg Logsllg galall

Continuity of fluid flow at an introductory level.

Bernoulli’'s principle.

s m [

Surface tension at an introductory level.

bl yigill (28 dorae

Olympiad emphasis: Fluid problems should
remain mathematically manageable and focus on
physical principles rather than advanced fluid
mechanics.

ol wlllio; gilgo Jluo 5luoal gVl 5uS
assluadl Solwadl e jS65 dnlio

Unit 9 — Thermal Physics & Thermodynamics

a, Ll Baolyadlg ap, ! £l uall 29 62zl

Temperature and thermal equilibrium.

oLl olYlg &Ll az 0

Temperature scales: Celsius, Kelvin, and Fahrenheit.

<ulgirgds 0alSs pwormdiw 16, puwlao

Specific heat capacity and heat capacity.

i, ol asadly axe gl ap ] sl

Calorimetry. Sobbl pwlall
Thermal expansion. Suldl bl
Conduction. Sull Juogill
Convection. Sl Joxdl
Thermal radiation. sull gl
Internal energy. ad=1Jl aslall

Zeroth law of thermodynamics.

a, Lol Saoliall s il ogilall

First law of thermodynamics.

a | Kaolipall JoVI ogslall

Second law of thermodynamics at an introductory
level.

iyl aolipal) (Wl Ogilad] (s dorie

Heat engines and efficiency.

sLaSUlg ap, Ll 1S ol

Entropy as a qualitative concept.

Gesi Bogao lgaos Lug il

Olympiad emphasis: Students should be able to
analyze energy transfers quantitatively and
understand the direction and limitations of
thermal processes.

pads lall JlawY (oSt Sl lealo¥l 5uS 5
Lb.)s.)..?g d.ul).k.” uLLLa.RJI oL?_L'il




Ll 5521

English ay yoll
Unit 10 — Kinetic Theory & Gas Laws ol Huilgde axS =l & laill :10 sa> 4l
Boyle's law. Jior 0gilB
Charles’s law. Db pgild
Pressure law. Lbeall Hgils
Combined gas law. wllel) pladl ygilall
Ideal gas law. Nl ladl Heils
Pressure—volume diagrams. oxlly lasiall wlalaxe
Kinetic molecular theory. auby jll &S =l aladl
Relationship between temperature and average &S )l aslall lawgiog 8,1l a5 50w asMall
molecular kinetic energy. wly =l

Basic applications of the ideal-gas model.

Niadl Ll z3g0i) anwlwIl o liulaill

Olympiad emphasis: Problems should focus on
modeling gases and interpreting changes in
pressure, volume, and temperature.

ol puais ol az3ei HluolgYl S
5,1l a3 59 pxlly lasiall

Unit 11 — Waves & Oscillations

olihinYly wlrgall 111 51>l

Amplitude, wavelength, frequency, and period.

93l o ills 35,1y xzgall Jolally asull

Wave speed. az>goll ac
Transverse and longitudinal waves. adglally auo y2iumall Wz gall
Superposition. Sl I3uo
Reflection and refraction of waves. by, LSSl iz gall wlSsil
Diffraction. seull
Interference. J=1oadl
Standing waves. aadlgll wl>g0ll
Resonance. o]

Simple harmonic motion at an introductory level.

alapu] au89lgdl &S =l (9 dordo

Olympiad emphasis: Students should connect
mathematical wave relationships with physical
wave behavior.

elrgall aol,)l wBMall Loy, olual Y1 58 5
iluall lgSsl

Unit 12 — Sound & Acoustics

ligally wgall 12 8355l

Sound waves and propagation.

Lo, Ll aiguall oz gall

Speed of sound.

Pitch, loudness, and timbre.

aw =9 0315«3 oya.” az o

Sound intensity and decibel scale.

Jrwmall pwliiing woall 5




English g =l
Reflection and echoes. Sxally puSiVl
Diffraction of sound. woall y94>

Atmospheric refraction of sound.

Sl I 9 weall ;L]

Resonance in pipes.

Y (3 i ]|

Doppler effect.

sigs s

Beats and interference.

Jslally olaasl

Olympiad emphasis: Doppler and interference
problems may be quantitative, but should remain
within the mathematical tools expected for Grades
9-10.

51l Jligs (08 araS Liluwo 5luolg¥l juS
ilelly gl Grisall duwlio auoly, wlgsly

Unit 13 — Light & Optics

ol adly s9iall 113 5a>)l

Reflection of light. sgiall ywlSsil
Refraction of light. sgiall L1
Refractive index. HbuSSY Joleo
Snell’s law. Juiw 0gild
Plane mirrors. aygimal| Ll ol
Spherical mirrors. a9 S Ll ol

Converging and diverging lenses.

a8 i)l anozall o lwasl!

Lens ray diagrams.

wlwael) a2 ¥l wllalaxe

Image formation. Jesall 085
Optical instruments. a addl & '..3.7,:3”
Dispersion. il ]

Interference and diffraction of light at an introductory
level.

0J9+>9 93.;4.” Jd=l 9 doddo

Olympiad emphasis: Students should be able to
combine ray diagrams, geometric reasoning, and
basic optical equations.

ani¥| ollabaxo oy goxdl luolo¥l S,
awlwY] i el oYoleally owoigl JYaiwdls

Unit 14 — Electric Charges & Electrostatic Fields

Y lxally asl Sl bl 114 s3]l

aSiliw g g8
Electric charge. awl eS| aisuid|
Conservation and quantization of charge. lgoroSS g dizuid| laes>
Charging by friction, conduction, and induction. el Juogilly b pmuinl
Coulomb’s law. polsS Vgild
Electric field. wleSd J =l

Electric field vectors and field lines.

abglasg beSdl ol wlg=io




English

aw sl

Electric potential.

SbreSIl el

Electric potential energy.

ail eS| giosll asllo

Work done in an electric field.

LS Jro (09 Jouall Jruidl

Uniform electric fields.

aalniiall &l eS| Y lxoll

Conductors in electrostatic equilibrium.

Siliws sgSI DY (28 Mogall

Olympiad emphasis: Students should be able to
analyze electric forces and fields for simple
charge configurations.

asleSIl Y lwalls soall Julzs luad gV uS 5
wlizuid] o dlapmn el il

Unit 15 — Electric Circuits & DC Electricity

oiaaal | Ll U 1089 sl eSIl j5lgall 115 82>l

Electric current. wbeSdl Ll
Potential difference. gl 8,9
Resistance. doglaoll
Ohm’s law. ol Osils

Resistivity at an introductory level.

Series circuits. sl ylgo
Parallel circuits. Slsil 519
Mixed circuits. alalixoll ,5lgaJl
Electrical power. asleSdl b aall
Electrical energy. aul el aslall

EMF and internal resistance.

ads 1l aoglially asl eSIl anslall 6gall

Kirchhoff's junction and loop laws.

wlalxly xiall C5guis S Ligils

Ammeters and voltmeters.

wliailsally @l i)l

Olympiad emphasis: Circuit questions should
require students to reason about current, potential
difference, resistance, and measurement.

sgdl @96 Ll e JYaiwYl el oY1 S

Unit 16 — Magnetism & Electromagnetism

dnmulo likog 1g8lg drmulolizall 116 82>l

Magnetic fields.

dpuulo izoll WY ol

Magnetic field lines.

oo lizall Jlxall bglas

Magnetic field of a current-carrying conductor.

bl Joxy Juogo Jlzo

Force on a moving charge.

aS y=io a9 & 50l 64l

Force on a current-carrying conductor.

5l doxy dose (09 6,350]l 554l

Right-hand rules.

ool 2l aclgs

Electromagnets.

sl e8] Ll




English

aw sl

Electric motors.

asl_eS) oIS ol

Electromagnetic induction at an introductory level.

o lizog eIl el (8 dorio

Faraday's law at a basic quantitative level.

wlwl oS Sginmas s Ogild

Olympiad emphasis: Questions should focus on
field direction, force, motion, and the physical
principles behind motors and induction.

toliog &S,y 59ally Jlxall olzl olualgVl S s
clly S ol

Unit 17 — Modern Physics

aigodl el juall 117 o4l

Atomic structure. soMl Sl
Energy levels. aslall ol gimo
Atomic spectra. gl LYl
Photon energy. Usigall aslb
Wave—particle duality. oouzlly a9l daxzlgo
Photoelectric effect. wsio9 eS| ulill
Einstein’s photoelectric equation. w509 1650 ulill o liiuiy] alslro
de Broglie wavelength. o 82 dzg0 Job

Heisenberg uncertainty principle at a conceptual level.

wodlio ssime (e ¢ i julg) il pac Tae

Olympiad emphasis: Modern-physics problems
should emphasize fundamental ideas and simple
quantitative relationships rather than advanced
quantum mechanics.

oSt wBNalg dapulwdl 89V Hluol Yl juS 5
il sbjusll (o9 alawwdl

Unit 18 — Nuclear Physics & Radioactivity

e bl bliidly aygedl £l juall 118 o2zl

Rutherford and Bohr atomic models.

CERVUSTYPR ST BEPACITYY

Nuclear structure. Sosdl S il
Isotopes. yladl
Alpha, beta, and gamma radiation. Loleg Liyg La)l o le last]
Radioactive decay. &l x|
Half-life. aill o
Nuclear equations. dyg99dl wYslaall
Nuclear fission. Sosdl UiVl
Nuclear fusion. Sosil gVl

Mass—energy equivalence at an introductory level.

a5Uallg aliSJl 5915 (a9 doxio

Olympiad emphasis: Questions should focus on
nuclear structure, conservation laws, decay, and
simple calculations rather than advanced nuclear
theory.

Laasl uilgbe slodl S i lual gVl S,
FUSN | ST VN | PO N ESST




Category 3 (Grade 11 and 12)

124 11 olawall — 3 azall

JoVl s i

English

ay =l

Unit 1 — Advanced Mechanics & Conservation
Laws

Lnaxll opuilgsy donbioll SulSiall 11 53]l

Linear momentum and conservation of momentum.

el laazs lasll o5 5l

Impulse—-momentum theorem.

o> lls @8l did 0

Work—energy theorem.

Conservation of mechanical energy.

52500l a5Lall i

Angular momentum.

Sslill o>l

Conservation of angular momentum.

Sslill @5 5ll laa>

Centre of mass of particle systems and continuous
bodies.

alaiall pluzYly wlapuzll dalasy aliSUl S 50

Non-inertial reference frames — introductory
applications.

adlasll jut amz yoll W dugas o liubs

Applications of conservation laws to complex
mechanical systems.

Brizo &3SuilSeo dolnil e lnaxll uilsd sulai

Olympiad emphasis: Students should be able to
select and combine conservation laws to solve
complex mechanical problems.

J=) L gazlly Laaxll uilsd SLus| slualgYI S

Unit 2 — Collisions, Impulse & Centre of Mass

aliSl S 109 goally wloslaidl 2 s3]l

Elastic, inelastic, and perfectly inelastic collisions.

Blos & poll yutg airall yubs dirall eloslaill

One-dimensional and two-dimensional collisions.

sl aslig szl dplol wloslaill

Coefficient of restitution.

sl ¥l Jolso

Impulse from constant and time-dependent forces.

0ol go 8 ukies ALl 598 v wll g9l

Impulse as the integral of force over time.

ool W amdl seall JolSs adwgs g9l

Centre-of-mass motion in collisions and explosions.

oblxaily olosladl o alisI S 40 &5,

Momentum transfer in multi-particle systems.

lopuzll 833210 dalnil (8 @331 Jlasl

Olympiad emphasis: Calculus-based impulse and
two-dimensional collision analysis may be used at
olympiad level.

293l Clad JolSl plasiwl 015 sbualgYI S 5
o8y 9 polaill Jul=ig

Unit 3 — Rotational Dynamics

Ql)_g.)“ lS..Lol.u.) 3 0.).79.”

Angular displacement, velocity, and acceleration.

sl e, lwidly a1 as uully ol Il asl;l

Torque and rotational equilibrium.

wilysall oLYls sl o s




English g =l
Moment of inertia. il Ml gasll o je
Parallel-axis theorem. Slsall je=all alai

Rotational form of Newton’s second law.

Wl iss 09ila) anlygall asnall

Rotational kinetic energy.

awil gl &S =l aslall

Rolling without slipping.

IVl vg> Tzl

Combined translational and rotational motion.

asS ol awlglly adlawyl as =l

Angular momentum and torque.

8sall pjcs sl a5l

Olympiad emphasis: Problems should connect
translational and rotational descriptions rather
than treating rotation as an isolated topic.

NsY usosdl gu ol olualgVl S 5
aS =l (il y9ally

Unit 4 — Gravitation & Orbital Mechanics

il xoll 5w Saally awslxll 4 82>l

Newton’s law of universal gravitation.

el Caxll yigs veils

Gravitational field and potential.

kagzy anslAl Jlxo

Gravitational potential energy.

Kepler’'s laws.

S ouilgd

Derivation and applications of orbital motion.

leiulaig dylaall &S )l wloMe (§lail

Orbital velocity and period.

Sl o idly ayloall ac il

Escape velocity. oMYl ac
Circular and elliptical orbits. axldaYlg a sl o)l
Orbital energy. o ladl aslall

Orbital transfers and Hohmann transfers at an
introductory olympiad level.

Sxagoi Ssimtar Oladgd Jliils ayylaall wYlau Yl
-‘L_\_-_\-ngw

Olympiad emphasis: Students should be able to
connect Newtonian gravitation, energy, and
angular momentum in orbital problems.

asllally ansoudl awsll Gu Lol olual gVl juS 5
wllaall Lilue 9 sl o5 3ls

Unit 5 — Thermal Physics & Kinetic Theory

xS, alailly ay, Ll sl puall 5 5>l

Kinetic theory of gases.

ol S =l alail

Molecular interpretation of pressure.

Lniall (il il

Microscopic and macroscopic descriptions of gases.

ollal Gilally o pezall caosll

Root-mean-square molecular speed.

adjll acudl g o lawsial e il )32l

Average molecular kinetic energy.

ol =) &S =]l aslall lawgio

Equipartition of energy.

aslall s gluwioll g jsill Truo

Degrees of freedom.

E\.u:d|c;L?J.)




English a2l
Maxwell-Boltzmann distribution at a oS oudlas sgimas Ylojiderg LigmSlo & joi
conceptual/introductory quantitative level. Sugoi
Ideal-gas behavior. ol L Jglw
Olympiad emphasis: Questions should connect il wlSIL a2l z3led| Loy, luad oYl S 5
molecular models with measurable macroscopic ovbal) ablall

quantities.

Unit 6 — Thermodynamics & Entropy

lugsiidls Ll Kuolial 16 83>l

Thermodynamic systems and state variables.

Al @l uking dy)l ] dalaiVl

Thermodynamic equilibrium.

SOl Sl ol Y

Internal energy.

a1 aslall

Thermodynamic work.

iyl Kaolinnd] o6 Sl

P-V diagrams.

PV axlly lasiall o lalase

Isothermal, isobaric, isochoric, and adiabatic
processes.

wllaslly pxxllg lazially 8,1 =l anl wldasll
droglasll

First law of thermodynamics.

il Saolyall JoVI ¢gslall

Second law of thermodynamics.

a Al Baolinnll Wl osilall

Entropy and entropy change. lgad usillg Lug i)l
Reversible and irreversible processes. duw oSl g amgSall wllasll
Carnot cycle. 9,5 6,95

Heat engines and maximum theoretical efficiency.

soaill alaill 5slaSIlg Ll IS =all

Coefficient of performance — introductory level.

eI Jolso (nd doxio

Olympiad emphasis: Calculus may be required for
work and entropy integrals. Statistical definitions
of entropy may be treated conceptually or
quantitatively where appropriate.

Jeial) JolSil plasiwl o] 5lnad g1 juS 5
GaS ol Gasmlio aslazYl lglay e Jslis g uls
ool canans

Unit 7 — Electromagnetic Induction & AC Circuits

LUl 51939 b lisog ,eSIl eaxll 17 sx>oll

32 il
Magnetic flux. b lizoll jayell
Faraday’s law. shile psils
Lenz’s law. i 0gils
Motional EMF. axS =l asl Sl andloadl s g4l

Induced electric fields.

aiziuol | 4l eS| WYl

Energy conservation in electromagnetic induction.

sl lizog g5 canll 8 asllall La>

Eddy currents and magnetic braking.

oo lisall 7Sl axolgall ol Ll

Transformers.

Y gmall




English g =l
AC voltage and current. ol il Ly ag=dl
RMS values. RMS allzall ousll
Inductive and capacitive reactance. ay gy awixll alelaoll
Impedance. asilaall
Series and parallel RLC circuits. sl e RLC (aiSally caxoallg doglaodl ilgo

sJlsdls
Phase relationships. slall o lede
Resonance. o]l
AC power. 33 il Ll 29

Olympiad emphasis: RLC and phasor problems
should remain within the mathematical methods
expected at advanced secondary-school level.

aslall wlgziallg RLC Lilo 3luolgYl 45 i
piioll seilll ssimall drmlio droly, Y ila

Unit 8 — Waves, Interference & Diffraction

s9sly Jshailly wlrgall 18 62l

Wave equation and wave parameters.

loilolaos &> sall alsles

Superposition principle. Sl [PV
Phase difference. Jelall (3,9
Interference. J=1aall
Constructive and destructive interference. el3elly sUJI =1l
Standing waves. aadlgll wlzgall
Resonance. o]l

Young’s double-slit experiment.

B9s (s &y R

Diffraction from a single slit.

Diffraction gratings.

doull wljg j=o

Fraunhofer diffraction at an introductory olympiad
level.

SlisaloW saugai Ssimas r35gisl 19 294>

Beats.

Olympiad emphasis: Students should be able to
move between physical wave descriptions and
mathematical interference conditions.

wilwall Caogdl u JauYl Hlual oY1 5uS
J2hill as Ll bg uily wlzgall

Ll s 51

English

ap pall

Unit 9 — Advanced Optics & Polarization

olhsiwYly doxiioll ol uall 19 62>l

Geometrical optics.

aswaigll ol ]




English g =l
Reflection and refraction. HluSGYg pwlSiVI
Refractive index. JbuSSY Joleo
Snell’s law. Juiw 0gils
Total internal reflection. sl SIS
Spherical mirrors. a9 51 L1l
Thin lenses. a8 | wlwasll
Lens systems. o lwasdl dolail
Optical instruments. il 65679
Dispersion. il |
Polarization. wlasiuw)l
Malus’s law. ovslle UgilB
Brewster’s angle. Jiwg p duglj
Wave nature of light. s gial) auzgoll arulall

Olympiad emphasis: Quantitative optical
reasoning should be emphasized over
memorization of instrument descriptions.

oS s uadl JYaiwYl Hlual oY 4S5

Unit 10 — Electrostatics & Electric Fields

asleSIl oY xally (Suilimg g1 110 62>l

Electric charge and charge conservation.

lelas> g axl S aimuill

Coulomb’s law. eslsS Ugild
Electric field. e JaJl
Electric field vectors and field lines. abglasg leSIl Jroll wlg=io
Electric potential. bS] 2l

Electric potential energy.

sl rgS)l giosll a3lo

Work in electric fields.

aileSI e Ylall o Jail

Uniform electric fields.

anlaiiall a5l eS| Yol

Electric dipoles — introductory level.

al_eS)l cidasll oLl 9 doxio

Conductors in electrostatic equilibrium.

Soliwg 1gSI DY 26 Moogll

Electric flux.

beSl el

Gauss'’s law.

ovsle 0gils

Applications of Gauss’s law to highly symmetric
charge distributions.

Aol ale aimis wlagjgi ole ugle 09il8 Salas

Olympiad emphasis: Students should be able to
use both force-based and field/potential-based
approaches.

Jzalls ssall Jl Gl plozimwl luolgVl 1S 6
xg2lls




English

aw sl

Unit 11 — Quantum Physics

oSl el jud 111 sa>gll

Quantization of energy. aSlall ouaSs
Planck’s hypothesis. LW a9
Photons. wligigall
Photoelectric effect. wgog reNl )uLJI
Einstein’s photoelectric equation. w909 oSl Sl byl alslse
Wave-particle duality. orullg az>gall azlgol
de Broglie wavelength. o 2 azg0 Jobo
Photon momentum. Veisall o>

Compton effect at an introductory level.

UsirosS w5l (29 dorio

Heisenberg uncertainty principle.

& ule) ol pos Tae

Probability interpretation of quantum states —
introductory level.

isaS)l &Yl JlaisY omaill (8 doxio

Conceptual introduction to the Schroédinger equation.

o9 i doleo (9 droudlao dordo

Olympiad emphasis: The emphasis should be on
fundamental quantum phenomena and
appropriate quantitative applications, not formal
university-level quantum mechanics.

wlaulaills amwlwYl awSIl jalglall Hlual oY1 5uS
Soimal) duwliol] daSll

Unit 12 — Atomic Physics

ag Ml el juell 112 52> 4]l

Rutherford atomic model.

6,3 559,35, Eigai

Bohr model of the hydrogen atom.

zooxell 8,3 )9 Ti9ei

Quantized energy levels.

inaSall a3lall wlyius

Orbital radii and energy levels.

asllall wlgimog wllaall HUasl Colasl

Atomic emission and absorption spectra.

a3l polaioYly wlewl Lol

Photon transitions.

ailasil ol Oigall olaioly alay yall wYlauY

Quantum numbers. awoSJl 5lae VI
Pauli exclusion principle. ol s lauiwl im
Electron configurations. g SV & el

Atomic structure and periodic behavior.

oMl Jobudls 5,3l s il

Introductory molecular bonding.

asi sl baulg )l (9 dorio

Olympiad emphasis: Questions should connect
atomic structure with energy quantization and
spectra.

a8l pxaSis s, 3| Sl Loy, oluolgYl uS 6
LYl

Unit 13 — Nuclear & Particle Physics




English g =l
Nuclear structure. Sosdl S il
Isotopes. »ladl
Mass defect. alil jass
Nuclear binding energy. a9l 1oy Jl a8l

Radioactive decay.

ol JMxoisY]

Alpha, beta, and gamma radiation.

oleg ling Lol wlelasi]

Half-life. aill o
Nuclear equations. dyg99dl wYslaall
Nuclear reactions. a9l wielaill
Fission. JlausVI
Fusion. tloauVl

Stellar fusion at an introductory level.

ozl gloxi¥l (8 doxio

Mass—energy equivalence.

asllally aliSJl 5915

Quarks, leptons, and force-mediating bosons.

soill alapwgll g edls wlgillly oIS, oSl

Standard Model classification at an introductory level.

sobizall igaill Casiai (9 dorio

Olympiad emphasis: Quantitative problems
should emphasize conservation laws, mass
defect, decay, and energy rather than advanced
particle theory.

aliSJl yadis aaxll uiled Hlualo¥l S i
asaS)l JSibuall (58 asllally J¥raoYls

Unit 14 — Special Relativity

dwo | apuudl| 114 82561

Einstein’s postulates. L)Jl.u.uu.ul C7] PN PPOS
Relativity of simultaneity. ool dus
Time dilation. ool 2205
Length contraction. Jelall alas
Lorentz factor. el Jole
Relativistic momentum. wwd | o551
Relativistic energy. dad | asUall
Rest energy. usSad! asll

Mass—energy equivalence.

asllally aliSJl 5915

Energy—momentum relationship.

o5 3llg asllall adde

Relativistic velocity addition — introductory level.

Olympiad emphasis: Problems should focus on
physically meaningful applications rather than
lengthy formal derivations.

aslwall YAl o5 elanbadl sladgYl 1S s




English

aw sl

Unit 15 — Integrated & Experimental Physics

aszilly alolSioll £l juall 115 samgll

Dimensional analysis.

sl =il

Order-of-magnitude estimation.

Experimental design.

Measurement uncertainty.

owliall (59 puadl poe

Error propagation at an introductory level.

Uosl | Liwisl (o8 do2io

Graphical linearization.

asdas asMe (| (wildl Jys=idl

Model testing.

eoladdl Las|

Multi-topic physics problems.

wlegiogo 836 goxi asljud Jlwo

Numerical and analytical approximation.

wld=idlg ool a1l

Limiting-case analysis.

anl YR Jud=s

Olympiad emphasis: This unit integrates skills
across the syllabus and is especially suitable for
the highest-difficulty Olympiad problems.

Jile 9 gpinll wl)lgo gos :)l*taJ;yl,-*s:,-
g0 ul(—)” )LH.JS}JI




Category 1 (Grades 7 and 8)

Astronomy | cllall

/https://copernicusolympiad.com/astronomy :xuaoll

89 7 oliall — 1 azall

JaVl s =l
English g el
1. Solar System ol pladl .1
2. The Sun o] .2
3. Moon, asteroids, and planets SlgSIlg oSSy josll .3
4. Asteroid Belt and Kuiper Belt 2l pljzg wlSeSl plj> 4
5. Celestial motions dglowd| wlS =]l .5
6. Day and night, seasons, and Moon phases ol leboly Jouaslly Hleilly Julll .6
7. Eclipses Somnllyg oSl .7
8. Stars and their characteristics leailazg poxill .8

PV H | e |
English aw yoll

9. Constellations and their cultural significance

a9t Lgiranly LSSl .9

10. Life cycle of stars

peoxill 8> 8,95 .10

11. Types of galaxies <l =oll &_I_g.ii A1
12. The Big Bang Theory oudasll HlxaiVl & lai 12
13. Meteor showers el wls; .13
14. Auroras wualasll gaddl .14

15. Introduction to space exploration and technology,
including rockets, satellites, space probes, rovers, and
space telescopes and their basic purposes.

alguall tailiasg sliaa)l ColiSiwl 9 doris .15
alozdl wlyally yuluelly axsliall HlasVlg
awlwl Lgiol ,2lg apliaall wlsSalilly

16. Awareness of recent major space missions,
launches, astronomical discoveries, and important
celestial events.

S8l aslasll Yy lsdl Gle eMoVI .16
aglomd| &lxoYlg axSlall wlslinsSYlg izl




Category 2 (Grades 9 and 10)

109 9 o lasall — 2 azall

JoVl s =l

English

ay =l

1. Detailed study of the Sun and its properties

L@;@fL@?guumUalmq.wb.) A

2. The life cycle of stars, including their birth,
evolution, and death

e leis W olass lerliini Less Lo cpazill 5> 6,95 .2

3. Stellar properties, such as luminosity, temperature,
and size

5l 4555 Olsalll Jio el poslos .3
ezlly

4. Stellar classification and the Hertzsprung—Russell
diagram

5. Types of galaxies — spiral, elliptical, and irregular

aalniioll jutg alidnYly asgilall il izall glsil 5

6. Galactic structure and the Milky Way

alidl O o 8209 wlxall auiy .6

7. The concept of the expanding universe and its
implications

OJU'T_g u_gS.“ Jdoi 900 g

8. The Big Bang Theory and the origin of the universe

0S| slinig pulas)l lzaiVl ay ,lai .8

9. Dark matter and dark energy

dollaoll aslally dollaoll 5laJl .9

PV H | e |

English

ay =l

10. Cosmic microwave background radiation

soSaall awioSIl aalsl g lai] .10

11. The study of exoplanets and their potential
habitability

OlSols ammasidll a8 gazmall 7, S1oSIl aml s .11
sl Lgis> Mo

12. The search for extraterrestrial life

I b sl e el 12

13. The Drake Equation and the Fermi Paradox

o9 a9lang b o aoles .13

14. Supernovae and black holes

tDygudl odilly cralasl ol miwall .14

15. Gamma-ray bursts and quasars

oSl bl asil wl,lzail .15

16. The study of cosmic phenomena using telescopes
and space missions

izl oboSulil ansSI nlgball awl,s .16
aglinall

17. Principles and applications of launch vehicles,
satellite orbits, spacecraft, probes, space stations, and
ground- and space-based telescopes.

JlasYl @llaegs GWbYl ©LS 4o wliulnig ol .17
i Liaal | an.zo.“s ).y_Lu.Lo.“_g QL;S).n“g ass luall
agladlly apio, Yl wlgSuulilly

18. Understanding recent space missions and
astronomical discoveries, their scientific objectives,
and how modern observational technologies
contribute to their findings.

aipao] aSlall o lslausYly asliaill wlisdl pgs .18
Ll 9 aisandl o dl wliis g9 asalell lgslanlg




English

ay =l

All topics of Category 1 (Grades 7-8) shall also be
included.

aludl privall 1 asall olegingo graz 3S Jaks
ool

Category 3 (Grades 11 and 12)

129 11 ylasall — 3 azall

JoVl s =l

English

aw pall

1. Stellar formation and evolution, including the life
cycles of various types of stars

aslixall lgsloil 8l> 99 b ghais eozill slisi .1

2. Stellar nucleosynthesis and the creation of
elements

ol 0359 ozl S99l Gulzill .2

3. Supernovae and neutron stars

awig gl poxilly cralas)l ol ziuall .3

4. The structure and dynamics of galaxies

lgisSaolinrg whimall iy 4

5. Active galactic nuclei, including quasars and
blazars

oL loSI Lesd Loy sadasiuid| ay ,m0ll soill 5
LMWl

6. Galaxy clusters and the large-scale structure of the
universe

P H | e |

English

ay =l

7. The expanding universe and the Hubble Law

I 0gilsg oSl so0i .7

8. Cosmic microwave background radiation

SorSunll au oSl aralxll glein] .8

9. Dark matter, dark energy, and the fate of the
universe

0S| yuang dallasll asllally aollasll 55l .9

10. Inflationary theory and the Big Bang

audaall xaiVlg nigSIl asiail] alai .10

11. Advanced space and observational technologies,
including rocket propulsion, launch systems, orbital
motion, spacecraft trajectories, electromagnetic
observations, spectroscopy, imaging, and
astronomical detectors.

&9 laoadiodl @ Jlg aslias)l wlaaill .11
@l alaall a5,y GMbY| dalaily &y leuall
wardall dd=xills Guulolisog Sl ao Iy LS 1all

aSdlell ol sSIlg yyguaillg

12. Analysis of contemporary space missions and
astronomical research, including their scientific
objectives, observational methods, data and findings,
and emerging developments in space exploration.

aSlall elVly agliaall wlisdl Jul= .12
xoll B ,lbg dxalell Lgsloal Lgsd Loy i uolsall
b LSl 9 asill wlslailly mlidls wllylg
sLasall




a9, )l wlale Jubs 17

Jxanlly gaallg adallg 85ladlg ajudzuYlg aw )l andg s JI bl calo :syllabus_bilingual.json
Jzadl g5ig il

cawll @i Jgud BOM go UTF-8 juo i wliludl i :syllabus_bilingual.csv

olzily uitllly dstumilly el psai iz ) wliSo ol eol5 09> Josi @9, 8 jal> axiw :syllabus.html
Law =l

Oouaiy Y 1d cows Ml cuwiyig (Jzod) Blias id ploiawl g8goll plai 9 ISON s 1wl gouel) oy
o023 el gl wllz] ol aliwl caloll

e ldlaiall Mauw tleg (ol8 Vs g0 g wlnllanll Gle bblax)l czy LTR ayjulzidlg RTL olzly g el
luol Yl wlgrzsig il
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