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Physics
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Chapter One
Statics

1.1. Forces
Description of forces
Types of forces (load, pressure, friction,
reaction force)
Mass versus load
1.2. Addition of forces
Addition of forces, resultant force
Force resolution
Calculation of resultant and component forces
1.3. Torque
Calculation of moments of forces
Couples, lever
Equilibrium of moments
1.4. Equilibrium
Centre of gravity
Equilibrium conditions
Examples of calculation of forces in different
constructions
1.5. Forces and moments of forces in

constructions
Examples of constructions (bridges, cranes)
Transfer of forces and moments of forces by
different materials
Examples of calculations

Chapter Two
Kinematics

2.1. Uniform motion
Speed and displacement
Graph of relationship between displacement
and time
Description of motion in Cartesian coordinates
2.2. Accelerated motion
Definition of acceleration
Graph of relationship between speed and time
Constant and variable acceleration
2.3. Description of motion in terms of

vectors
Location, velocity and acceleration as vectors
Description of motion in Cartesian coordinates
Composition and resolution of vectors of
velocity
2.4. Circular motion
Description of circular motion
Period and frequency
Centripetal acceleration
2.5. Projectile motion
Independence of movements
Horizontal projectile motion
Projectile motion at an angle
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Chapter Three
Dynamics

3.1. Newton's first and third laws of motion
Action and reaction
Equilibrium of forces and its effects
Inertia

3.2. Momentum
Law of conservation of momentum
Collisions, recoil
Impulse and change in momentum

3.3. Newton's second law of motion
Relationship between acceleration and force
and mass
Examples of calculations
Newton's second law of motion and change in
momentum

3.4. Forces in curvilinear motions
Force and direction of motion
Centripetal force
Examples of forces acting as a centripetal
force

3.5. Friction
Static and kinetic friction
Friction coefficient
Fiction and pressure

3.6. Air resistance (drag)
Relationship between air resistance and cross
section area and velocity of a body
Drag movement
Effect of air resistance on the path of motion

Chapter Four
Energy

4.1. Work and energy
Work, force and displacement
Work as a form of energy transfer
Relativity of potential energy

4.2. Potential and kinetic energy
Mechanical energy
Conversions of mechanical energy
Law of conservation of mechanical energy

4.3. Internal energy
Mechanical and internal energy
Energy conversions, efficiency
Law of conservation of energy
4.4. Power
Rate at which work is done
Power in uniform motion
Calculations of power in the examples from
technology
4.5. Collisions
Inelastic and elastic collisions
Transfer of energy and momentum at
collisions
Central and oblique collisions
4.6. Simple machines
Levers, pulleys, inclined planes, screw jacks
Force and work in simple machines
Energy losses



Chapter Five
Rotational motion

5.1. Angular velocity and angular

acceleration
Angular displacement
Definition of angular velocity and angular
acceleration
Translational versus rotational motion
5.2. Newton's second law for rotational

motion
Moment of inertia of various solids
Relationship between angular acceleration,
torque and moment of inertia
Rolling bodies
5.3. Angular momentum
Calculations of angular momentum
Law of conservation of angular momentum
Change in angular momentum and torque
5.4. Energy in rotational motion
Kinetic energy in rotational motion
Total kinetic energy of rolling bodies
Conversions of mechanical energy

Chapter Six
Gravitational field

6.1. Gravitation
Gravitational attraction of bodies
Newton's Law of Gravitation
Gravitation inside celestial bodies

6.2. Gravitational acceleration
Relationship between gravitational
acceleration and distance
Free fall on the Moon
Inertia and weight

6.3. Potential energy
Relationship between energy and distance
Work in gravitational field
Changes in potential energy at the surface of
the Earth

6.4. Potential
Relationship between potential and distance
Equipotential surface
Potential and field intensity

6.5. Satellites
Orbits of satellites
Period of revolution around the Earth and the
size of an orbit
Velocity of satellites and their distance from
the Earth

Chapter Seven
Matter

7.1. Density
Definition of density
Calculation of mass and volume of bodies
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Density and the atomic structure of
substances
7.2. Stress and strain
Compression and stretching
Microscopic picture of strains
Atomic structure and properties of matter
7.3. Hooke’s Law
Relative compression and relative elongation
Hooke’s Law and Young's modulus
Strength
7.4. Temperature
Temperature and average molecular velocity
Measurement of temperature, temperature
scales
Thermal expansion
7.5. Transfer of heat
Microscopic picture of thermal conductivity
Coefficient of thermal conductivity
Convection and radiation
7.6. States of matter
Changes in temperature at heating of a
substance
Heat of fusion and heat of evaporation
Relationship between boiling point, melting
point and pressure

Chapter Eight
Mechanics of Fluids

8.1. Hydrostatic pressure
Pressure exerted by solid bodies on a surface
Hydrostatic pressure
Measurement of hydrostatic pressure
8.2. Atmospheric pressure
Air pressure
Pressure at different altitudes
Pressure below atmospheric pressure, vacuum
8.3. Pascal's Law
Pressure exerted on a liquid
Pascal's law
Hydraulic press
8.4. Archimedes' Principle
Buoyancy force
Archimedes' Principle
Floating
8.5. Bernoulli's effect
Equation of continuity
Bernoulli's equation
Application of Bernoulli's equation in
technology
8.6. Movement of bodies in liquids
Turbulent and laminar flow
Viscosity, Stokes’ law
Fluid resistance at high speed



Chapter Nine
Gas Laws

9.1. Behaviour of gases
Boyle's law
Charles’ aw
Gay-Lusac's law
9.2. Ideal gas equation
Ideal gas
Ideal gas equation
Ideal gas and real gases
9.3. Kinetic theory of gases
Gas pressure
Equation of state of a gas
Boltzmann constant and Avogadro number
9.4. Molar heat capacity of a gas
Molar heat capacity at constant volume
Molar heat capacity at constant pressure
Molar mass and molar heat
9.5. Adiabatic processes
Thermal insulation
Rate at which changes occur
An adiabatic versus an isotherm

Chapter Ten
Thermodynamics

10.1. First Law of Thermodynamics
Heat, work and internal energy
First Law of Thermodynamics
Work performed by a gas
10.2. Heat engine
Operation of a heat engine
Carnot engine
Reversible processes, efficiency
10.3. Specific heat
Definition of specific heat
Direction of heat flow
Zero Law of Thermodynamics
10.4. Sources of heat
Heat of combustion
Combustion engine, steam turbine
Heat pump
10.5. Second Law of Thermodynamics
Entropy
Kinetic energy of a body versus internal
energy
Absolute zero

Chapter Eleven
Electrostatics

11.1. Coulomb's Law
Creating a static charge
Electric charges
Coulomb's law

11.2. Electric field
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Field lines
Electric field intensity
Movement of charges in an electric field
11.3. Potential
Energy of charges
Potential
Relationship between potential and field
intensity
11.4. Capacitance
Capacitance of a conductor
Dielectrics
Electric field in a dielectric
11.5. Capacitors
Parallel-plate capacitor
Connection of capacitors
Energy of a capacitor

Chapter Twelve
Direct current

12.1. Electric current
Current, ammeter
Kirchhoff's laws
Microscopic picture of electric current
12.2. Electric resistance
Ohm's law, Ohmic resistors
Electric resistance, resistivity
Relationship between resistance and
temperature
Superconductivity
12.3. Resistors
Series and parallel connections
Potentiometers
Thermistors
12.4. Electromotive force (EMF)
Cell, accumulator
Emf of a cell
Internal resistance of a cell
12.5. Work and power of electric current
Work done by electric current
Power of electric current
Energy losses in an electric circuit

Chapter Thirteen
Magnetism

13.1. Magnetic field
Field of a magnet, field of the Earth,
Magnetic needle
Magnetisation, ferromagnetics

13.2. Field around a current-carrying

conductor
Field around a straight conductor
Field due to a loop and field due to a coil
Electromagnets
13.3. Electrodynamic force
Electrodynamic force, Fleming's left-hand rule



Interaction of current-carrying conductors
Calculation of the magnitude of
electrodynamic forces

13.4. Applications of electrodynamic forces
Electric motor
Electronic scales
Ammeter

13.5. Movement of a charge in a magnetic

field
Forces exerted on charges moving in a
magnetic field
Hall effect
Kinescope

Chapter Fourteen
Alternating current

14.1. Phenomenon of electromagnetic

induction
Magnetic flux density
Induced voltage
Lenz's law
Eddy currents
14.2. Generator and alternating current
Alternating current, generator
Power of alternating current
rms voltage and rms current
14.3. Transformer
Structure and operation of a transformer
Ralationship between voltage and number of
coils
Efficiency of a transformer
14.4. Transmission of electric energy
Losses at energy transmission
Energy transmission system
Significance of transformers
14.5. Current in a household
Household mains
Household electric appliances
Three-phase current

Chapter Fifteen
Electronics

15.1. Rectifying diode
Structure of a diode
Current characteristic of a diode
Alternating current rectifiers
15.2. Light and current
LED diode
Light-dependent resistor (LDR)
Laser
15.3. Transistors and gates
Transistor as an amplifier
Transistor as a switch
Logic gate
15.4. Digital systems
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Analogue and digital signals

Conversion of an analogue signal to a digital
signal

Processing and recording of digital signals

Chapter Sixteen
Harmonic motion

16.1. Oscillations
Mathematical description of oscillating motion
Oscillations of a weight suspended on a spring
Oscillations and circular motion
16.2. Pendulum
Mathematical pendulum and physical
pendulum
Approximations for small oscillations
Other harmonic motions
16.3. Energy of oscillations
Energy of oscillations
Energy conversions
Damping
16.4. Resonance
A set of pendulums
Frequency of free oscillations
Phenomenon of resonance

Chapter Seventeen
Mechanical waves

17.1. Mechanical waves
Mathematical description of a wave
Longitudinal and transverse waves
Transport of energy by waves

17.2. Wave reflection and wave refraction
Huygens' Principle
The law of reflection, change of phase at
reflection
The law of wave refraction

17.3. Diffraction and interference of

mechanical waves

Diffraction of waves passing through slits
Wave interference
Standing waves, beats

17.4. Vibrations of a string
Wave speed on a string
Occurrence of a standing wave on a string
Frequency of string vibrations

17.5. Wave intensity
Plane, circular and spherical waves
Wave intensity and its amplitude
Intensity of a spherical wave and the distance
from its source

17.6. Doppler effect
Causes of Doppler effect
Calculations of apparent wave frequency
Application of Doppler effect



Chapter Eighteen
Electromagnetic waves

18.1. Electromagnetic waves
Nature of electromagnetic waves
Propagation of electromagnetic waves
Ranges of electromagnetic waves

18.2. Diffraction and interference
Diffraction of electromagnetic waves
Interference of electromagnetic waves
Diffraction gratings, measurement of
wavelengths

18.3. Polarisation
Partially and completely polarised waves
Methods of wave polarisation

Applications of the phenomenon of polarisation

18.4. Application of waves in communication
Transmission of signals by means of waves
Wave transmitters and receivers
Satellites, relay stations

18.5. Signal coding
Coding of AM and FM signals
Digital coding
Coding of picture and sound

Chapter Nineteen
Optics

19.1. Reflection and refraction of light
Law of reflection of light
Law of refraction
Total internal reflection
19.2. Spherical mirrors
Focal point and focal length of a mirror
Images in spherical mirrors
Mirror equation, image magnification
19.3. Lenses
Focal point and focal length of a lens
Images in lenses
Lens equation, image magnification
19.4. Optical devices
Description of optical devices
Spherical and chromatic aberrations
Diffraction and resolution
19.5. The eye
Structure of the eye, colour vision
Sight defects
Glasses, contact lenses

Chapter Twenty
Atomic physics

20.1. Radiation of bodies
A perfect black body
Wien's law
Stefan-Boltzmann law
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20.2. External photoelectric effect
Photons
Output work
Gamma radiation
20.3. Emission and absorption spectra
Emission spectra of gases and solids
Absorption spectra
Laser
20.4. Energy levels of electrons in an atom
Bohr's model of the atom of hydrogen
Emission and absorption of photons
Energy levels in gases and solids
20.5. X-radiation
X-ray spectra of elements
Diffraction of X-rays on crystals
Crystal lattice
20.6. Matter waves
De Broglie’s hypothesis
Diffraction of electrons
Electronic microscope

Chapter Twenty One
Nuclear physics

21.1. The structure of an atomic nucleus
Components of an atomic nucleus, isotopes
Atomic mass of an element
Nuclear forces
21.2. Nuclear radiation
Alpha, beta and gamma radiation
Absorption of radiation by matter
Detection of radiation, protection
21.3. Decay law
Decay law, decay constant
Half-life
Activity, isotopes dating
21.4. Nuclear stability
Binding energy curve
Tunnel effect
Neutrinos
21.5. Nuclear fusion
Binding energy, mass defect
Fusion of helium in the Sun and on the Earth
Hydrogen bomb (H-bomb)
21.6. Nuclear fission
Model of nuclear fission
Atom bomb (A-bomb)
Nuclear reactor
21.7. Elementary particles
Leptons and bosons
Particles and antiparticles
Quarks



Chapter Twenty Two
Astrophysics

22.1. Solar System
Units of distance
Elements of the Solar System
The closest stars

22.2. Classification of stars
Brightness, size and temperature of stars
HR diagram
Types of stars

22.3. Evolution of stars
Stages of evolution of stars of different
masses
Supernovas, black holes, neutron stars
Thermonuclear fusion in stars

22.4. Galaxies
The Milky Way and other galaxies
Escaping galaxies, Hubble constant
The Big Bang theory

Chapter Twenty Three
Theory of relativity

23.1. Speed of light
Measurement of the speed of light
Einstein's postulate
Einstein's theory of relativity
23.2. Time and distance
Relativity of time measurement
Measurement of time in moving systems
Relativity of distance measurement
23.3. Mass, energy and momentum
Rest energy
Kinetic energy
Momentum
23.4. General theory of relativity
Gravitational field and acceleration
Space curvature
Time in gravitational field
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