Physics Definitions 


1. Scalar Quantity: A quantity with magnitude but no direction. E.g. : mass, speed


2. Vector Quantity : A quantity with magnitude and direction. E.g. : force , velocity, acceleration


3. Period of Oscillation: Time for object to make one complete oscillation/ cycle.


4. Mass : Amount of substance in a body.

5. Inertia : 
Resistance/difficulty to a change in state of rest or motion of a body. Inertia is a property of mass. Large mass ( high inertia ( difficult to start moving if it is at rest initially; difficult to stop if it is moving initially.

6. Gravitational Field
A region where a mass experiences a force due to gravitational attraction by another mass.

7. Gravitational Field strength : 
The amount of gravitational attraction force per unit mass .

8. Weight  : The gravitational attraction force on an object by the planet. Weight = mass x gravitational field strength of planet

9. Density : Mass per unit volume.

10. Displacement : distance of an object from a reference point in a specific direction

11. Velocity : rate of change of displacement

12. Speed : rate of change of distance traveled

13. Acceleration : rate of change of velocity

14. Moments  (also known as torque)
The turning effect of a force about a pivot. The magnitude of moment of a force about a point is the multiplication of the force and the perpendicular distance from the point to the line of action of the force. 

15. Principle of moments : when an object is in equilibrium, the sum of clockwise moments about any point is equal to the sum of anti-clockwise about the same point. 

16. Centre of gravity : A point in or outside a body where the weight of the body seems to act on. 

17. Stable objects 
Objects that return to their initial position after given a small displacement.

18. Unstable objects 
Objects that topple to a new position after given a small displacement.


19. Neutral stability 
Objects that stay at the new position after a small displacement. 


20. Energy : Capacity to do work. 


21. Work Done : When a force moves a distance, work is done if the force and distance moved are in the same direction. Magnitude of work done (in J) is the multiplication of the force and the distance moved in the direction of the force. 

22. Power : Rate of work done or energy transfer.

23. Temperature : a measure that relates to the average kinetic energy of the particles. A rise in temperature of a body happens when the internal energy (random thermal energy) increases.

24. Fixed point is a definite temperature that can be accurately and conveniently reproduced under a standard set of physical conditions. 

25. Sensitivity 
The change in thermometric property (used to measure temperature) per unit change in temperature. Example : 2.0 mm / K means that the thermometer mercury thread  expands 2.0 mm when the temperature increases by 1 K.

26. Responsiveness :
A thermometer is highly responsive if it gives the final reading of a temperature quickly  when there is a temperature change.

27. Range :  The temperatures that a thermometer can measure.

28. Linearity :  A thermometer is linear if the change in thermometric property is directly proportional to the change in temperature. This also means that the change in thermometric property per unit change in temperature change stays constant regardless of temperature. The graph of  thermometric property against the temperature is a straight / linear  line .


29. Melting : Process where a solid turns into liquid state , without a change in temperature. 

30. Freezing / Solidification  :Process where a liquid turns into solid state , without a change in temperature. 


31. Boiling : Process where a liquid turns into gaseous state , without a change in temperature. 

32. Condensation : Process where a gas turns into liquid state , without a change in temperature. 


33. Conduction in solid :
 Transfer of thermal energy from higher temperature region to a lower temperature region by the vibrations of particles. The higher temperature region has particles that vibrate more vigorously. These high energy p[articles jostle the neighbouring  particles that has less kinetic energy (lower temperature region). The particles in the colder region gains kinetic energy causing the region gets hotter. 


34. Convection in liquid/gas.
Transfer of thermal energy by the movement of particles. Liquid/gas in the hotter region expands and has a lower density. The hot fluid floats/ rise above the cold fluid (higher density). The cold fluid sinks/descends. Thermal energy is transferred from the hotter region (bottom region) to colder region (top region)


35. Infra-red radiation 
transfer of thermal energy in a type of electromagnetic wave (infra-red rays) . All hot objects emit infra-red radiation that can pass through vacuum.

Black and rough surfaces are good emitters and absorbers of IR radiation. 
When the surface temperature is higher , the rate of energy transfer by IR radiation is higher.
A wider  surface area  increases the rate of energy transfer by IR rays. 


36. Wave 
A series of vibrations/oscillations of particles or fields that transmit energy from one region to another. In the wave motion, energy is transferred from one region to the other, matter is not transferred.


37. Wavefront is the line joining all the peaks of a wave. 


38. Wavelength : the distance between two successive peaks or troughs or points at the same phase (same speed and direction).


39. Frequency : the number of complete oscillations made per second. E.g. 50 Hz means 50 cycles per second


40. Amplitude : the maximum displacement of particle from its undisturbed position.


41.  Transverse waves have vibrations (of particles or fields) perpendicular to the wave’s direction of energy transfer. E.g. light 


42. Longitudinal waves have vibrations (of particles or fields) parallel to the wave’s direction of energy transfer. E.g. sound


43. Angle of incidence is the angle between the ray going towards the boundary between 2 media and the normal line at the point where the ray hits the boundary. Draw diagram to illustrate. 

Angle of reflection / refraction is the angle between the ray going away from the boundary between 2 media and the normal line at the point where the ray hits the boundary. Draw diagram to illustrate.

The normal line is the line that passes the point that the ray cross the boundary between 2 media. The normal line is perpendicular to the boundary between the 2 media. Draw diagram to illustrate.


44. Refractive index of a medium is the ratio of speed of light in vacuum to the speed of light in the medium. It is an optical property of the medium (e.g. plastic). 

High refractive index indicates that light slows down more in the medium as light enters the medium from vacuum/air. 

High refractive index indicates that light bends more during refraction when light travels from vacuum/air into the medium. 


45. Focal length of a thin converging lens is the distance from the focal point to the center of the lens. 


46. Focal point of a thin converging lens is the point where all light rays, initially parallel to the principal axis of the lens, converge at, after passing through the lens. 


47. Linear magnification is the ratio of image’s height to the object’s height.


48. Ultrasound : Sounds waves above the audible frequency (20 000 Hz) of human being. 


49. Electric field : a region where an electric charge (whether positive or negative) experiences a force. 


50. Electric field lines : Lines that show the direction of force that would act on a positive test charge placed in the electric field.  It is also the path where a small positive test charge would move when it is in the electric field.


51. Current : rate of flow of electric charges


52. Conventional current :  flow of charges that seems to be from positive terminal to the negative terminal 


53. Electron flow : the actual flow/drift of electrons from the negative terminal to the positive terminal


54. Electromotive force (in volts) : work done (in Joules) by an electric source in driving a unit (1 coulomb) of charge around a complete circuit connected to the source. 


55. Live wire : the wire that has alternating high voltage


56. Neutral wire : the wire that is maintained at 0 Volt.


57. Earth wire : the safety wire that is connect to the metal casing of an electric appliance. When there is a leakage current top the metal casing, the Earth wires conducts the leakage current way from the casing, thus preventing electric shock. 

The Earth wire , being copper, is of much lower resistance compared to human being. This fact explains why the current flows in the earth wire and not the human being who touches the metal casing. 

A RCCB (Residual current circuit breaker) or a ELCB (Earth leakage circuit breaker ) is connect along the Earth wire. The RCCB or ELCB would break the circuit when it detects a small current (about 0.030 A) in the Earth wire. 


58. Fuse : a device used to limit the maximum current flowing in the circuit. It melts when the current flowing through it is higher than its fuse rating, breaking the circuit. This prevents overloading of current which may cause device damage or fire due to excessive heat generated by the large current. 


59. MCB : miniature circuit breaker. 

A device used to limit the maximum current flowing in the circuit. It trips when the current flowing through it is higher than its rating, breaking the circuit. This prevents overloading of current which may cause device damage or fire due to excessive heat generated by the large current. 
The MCB has the same function as a fuse. It is different in the sense that it trips when the current is too high. It can be reset while the melted fuse must be replaced.

The fuse is made of a wire that melts at a certain current size. The MCB is a electro-magnetic switch that trips with a certain current size.


60. Nuclide is the nucleus of an atom that has protons and neutrons. Each element is represented by a nuclide that has an unique number of protons.  The nuclide notation has a proton number (atomic number) that indicates how many protons the nucleus has, and a mass number (or nucleon number) that indicates how many protons and neutrons that the nucleus has. 

61. Isotopes of an element has the same number of protons but different number of neutrons. E.g. 126 Carbon and 146 Carbon are isotopes of Carbon

62. Radioactivity is the spontaneous and random emissions of particle or rays from an unstable nucleus.

63. Half life is the time for half the unstable radioactive nucleus to decay/decompose. Each radioactive element has their own half life. 

64. Electrostatic induction occurs when a charge object is brought near an uncharged object. The charged object induces an opposite charge on the side of the uncharged object nearer to the charged object.

65. Magnetic induction occurs when a magnet is brought near an magnetic material (but unmagnetised). The end of the magnet nearer the material induces an opposite pole on the side of the magnetic material nearer the end of the magnet.


66. Electromagnetic Induction :The process where a change in magnetic flux in a conductor causes an e.m.f. to be induced. 


67. Hard magnetic material : difficult to magnetise and demagnetize


68. Soft magnetic material : easy to magnetise and demagnetize


69. Magnetic material : Material that can be magnetized


70. Potential difference (in volts) across 2 points in a circuit : the energy (in Joules) given out per  unit (1 coulomb) charge that moves between the 2 points. E.g. Xy is 20 V. when 2 C moves from X to Y 40 J of energy is given out. 


71. Resistance (in Ohms) of a resistor is the ratio of potential difference (in volts)  across the resistor to the current flowing through it. A 5 ( resistor means that the p.d.(in V)  across it is always 5 times the current (in A) flowing through it. 


72. Ohms Law : The current through a metallic conductor is directly proportional to the potential difference across it , when the temperature and other physical factors of the conductor remains constant. 



73. 
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74. 
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e.g. Resistor

75. Ratio of V/I = R . Therefore if gradient of V-I graph increases, R increases. Gradient of I-V graph increases , R decreases. 


76. 
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