SCIENTIFIC ENGLISH                                                            Master Physic              

CHAPTER I: PHYSICS TERMS, DEFINITIONS & UNITS
Scalar   
A scalar is a quantity that has magnitude only. 
 Vector 
A vector is a quantity that has magnitude and direction. 
The moment (or torque) of a force
The turning effect of a force (or moment or torque) about a point is defined as the force x the perpendicular distance from the point to the line of action of the force, i.e. moment = F ×d.  UNIT: Nm. 
The principle of moments
For a system to be in equilibrium, ∑anticlockwise moments about a point = ∑clockwise moments about the same point. 
Centre of gravity
The centre of gravity is the single point within a body at which the entire weight of the body is considered to act. 
Mean Speed
Mean speed= total distance travelled/total time taken = ∆x/∆t. UNIT: ms-1.
Mean Velocity
Mean velocity = total displacement/total time taken. UNIT: ms-1. 
Mean Acceleration
 Mean Acceleration = change in velocity time taken = ∆v /∆ t. UNIT: ms-2.
Terminal Velocity
The terminal velocity is the constant, maximum velocity of an object when the resistive forces on it are equal and opposite to the accelerating forces (e.g.  pull of gravity). 
Strain  
Strain is defined as the extension per unit length due to an applied stress.
The Young Modulus 
Young Modulus E= tensile stress/ tensile strain
Unless otherwise indicated this is defined for the Hookeís Law region. UNIT: Nm-2
Amplitude 
The amplitude is defined as the maximum displacement of any particle from its equilibrium position. 
Wavelength of a progressive wave
 The wavelength of a progressive wave is the minimum distance between two points on the wave oscillating in phase. 
Frequency of a wave 
The frequency of a wave is the number of cycles of a wave that pass a given point in one second, or equivalently.
The frequency of a wave is the number of cycles of oscillation performed by any particle in the medium through which the wave is passing. 
Velocity of a wave 
The velocity of a wave is the distance that the wave profile moves per unit time. 
Intensity of a wave 
Energy per second passing normally through a given area
Area Transverse wave  
A transverse wave is one where the particle oscillations are at 90° (right angles) to the direction of travel (or propagation) of the wave. 

Longitudinal wave
 A longitudinal wave is one where the particle oscillations are in line with (parallel to) the direction of travel (or propagation) of the wave. 
Coherence
Waves or wave sources, which have a constant phase difference between them (and therefore must have the same frequency) are said to be coherent. 
Electric current, I
This is the rate of flow of electric charge. I = ∆Q/∆t. Unit: A
Potential difference (p.d.), V.
The p.d. between two points is the energy converted from electrical potential energy to some other form per coulomb of charge flowing from one point to the other. Unit: volt (V) [= JC-1].
Ohm’s Law
The current flowing through a metal wire at constant temperature is proportional to the p.d. across it. 
Electrical Resistance, R
The resistance of a conductor is the p.d. (V) placed across it divided by the resulting current (I) through it. R = V / I Unit: ohm (Ω) [= VA-1]. 
Resistivity, ρ  
The resistance, R, of a metal wire of length Land cross-sectional area A is given by R= ρL/ A, in which ρ, the resistivity, is a constant (at constant temperature) for the material of the wire. Unit: ohm-metre (Ωm)
The Law of Conservation of Charge
 Electric charge cannot be created or destroyed, (though positive and negative charges can neutralize each other). In a purely resistive circuit charge cannot pile up at a point.

Nucleon
Protons and neutrons have similar masses. They are both classed as nucleons.  
Atomic mass number, A
The atomic mass number of an atom is the number of nucleons (number of protons + number of neutrons) in its nucleus. 
Atomic number, Z  
The atomic number of an atom is the number of protons in its nucleus. [This determines the chemical element which the atom represents.]
Nuclide  
A nuclide is a particular variety of nucleus that is a nucleus with a particular A and Z. 
Isotope
 Isotopes are atoms with the same number of protons, but different numbers of neutrons in their nuclei.
Electron volt. (eV)  
This is the energy transferred when an electron moves between two points with a potential difference of 1 volt between them. 1 eV = 1.6 ×10-19J 
Ionisation  
The removal of one or more electrons from an atom.  
Ionisation energy 
 The ionization energy of an atom is the minimum energy needed to remove an electron from the atom. Unit: J 
Work function  
The work function of a surface is the minimum energy needed to remove an electron from the surface. Unit: J [or eV] 

Photoelectric effect 
When light or ultraviolet radiation of short enough wavelength falls on a surface, electrons are emitted from the surface. This is the photoelectric effect.
Energy  
The energy of a body or system is the amount of work it can do. UNIT: joule (J).
Power  
This is the work done per second, or energy converted or transferred per second. UNIT: watt (W) [= Js-1]. 
Conservation of energy (principle of)
Energy cannot be created or destroyed, only transformed from one form to another. 
Potential energy 
This is energy possessed by virtue of position. (e.g. Gravitational PE = mgh) 
Efficiency
% Efficiency = 100× (Useful energy obtained)/(Total energy input). 
Internal energy  
The internal energy (of say a container of gas) is the sum of the potential and kinetic energies of the molecules. 
Thermodynamics. First Law 
The heat supplied to a system (e.g. a mass of gas) is equal to the increase in internal energy plus the work done by the system. (Q = ∆U + W). [The law is essentially a restatement of the law of conservation of energy including heat as an energy form. Any of the terms in the equation can be positive or negative, e.g. if 100 J of heat is lost from a system Q= 100 J] 
Specific heat capacity c
 The heat required, per kilogram, per degree Celsius or Kelvin, to raise the temperature of a substance. UNIT: J kg-1K-1 or J kg-1°C-1
Mole  
This is the amount of substance that has the same number of particles (usually atoms or molecules) as there are atoms in exactly twelve grammes of the nuclide 12C
Avogdadro constant NA
This is the number of particles in a mole. (NA=6.02×1023). 
Ideal gas
An ideal gas strictly obeys the equation of state pV = nRT.  
Faraday’s law 
 When the flux linking an electrical circuit is changing, an emf is induced in the circuit of magnitude equal to the rate of change of flux.
α radiation 
 A stream of helium  24He nuclei. 
β radiation 
 A stream of electrons. 
γ radiation  
Short wavelength electromagnetic radiation (shorter than X-rays). 
AZX notation  
X is the chemical symbol of the element, A the mass number (number of protons plus number of neutrons) and Z the atomic number (number of protons).
Half life T 1/2  
The time taken for the number of radioactive nuclei N(or the activity A) to reduce to one half of the initial value. Unit: s. 
Activity A. Becquerel Bq. The rate of decay (number of disintegrations per second) of a sample of radioactive nuclei. Unit: Bq=s-1. 
 Decay constant λ.  
The constant which appears in the exponential decay law   N = N0 e-λt  and determines the rate of decay (the greater λis, the more rapid the rate of decay). It is related to half life by 
λ= ln2/ T1/2. Unit: s-1
Radioisotopes 
 Isotopes (of the same element) have the same atomic number Z but different mass number A. 
Radioisotopes are simply isotopes which are radioactive.   
Unified atomic mass unit u. 
The unified atomic mass unit is defined as exactly one twelfth of the mass of one atom of carbon 12. Thus one atom of  12C has a mass of exactly 12u. (1u = 10-3/ NA = 1.66x10-27 kg) 
Electron volt (eV).  
This is the energy transferred when an electron moves between two points with a potential difference of 1 volt between them. 1 eV = 1.6 ×10-19 J [Within the context of particle accelerators it can also be defined as: the energy acquired by an electron when accelerated through a pd of 1V.] 
Binding energy of a nucleus. 
The energy that has to be supplied in order to dissociate a nucleus into its constituent nucleons. [It is therefore not energy which a nucleus possesses.] Unit: J [or MeV] 
De Broglie relationship λ= h/p
 The key relationship relating to wave-particle duality. It gives the wavelength λ associated with a moving particle in terms of its linear momentum p and the Planck constant h.
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