Physical quantitiesin the electricity and magnetism
Note: Abbreviations of thecalar quantities are presented italic (g, |, U..), abbreviations of theector quantities are presented bold (E, B, ..)

The natural phenomenon or property Physical Abbreviation | Measuring | Abbreviation
— the human-derived imagination of it quantity and definition | unit inthe | and definition
describing formula Sl system of of the unit
it units
The property of the body participate in the electromagnetic interaction. charge 0, Q coulomb 1C = 1A 1s
basic quantity
Thestate of directed motion of the charged particles the net charge of the current Q . dg ampere 1A
I_ree car_rtiers (charged particles) penetrating thescsection of the wire in the = e I = ot basic unit of SI
ime unit.
The ability of the electric field to exertfar ce onto the body possessing electric field F volt per vV N
positiveunit charge. This ability is often measured via therk done by the strength E=— meter 1—=1—
electric field in the process of the unit displaesinof the positive unit charge. q m C
Theprocess occurring in the electric field> thework done by the electric voltage W volt 1J
field in theprocess of displacement of a positiveit charge from one point to U=— 1V =—
the another. q 1C
Thesituation in some point of the electric field the potential energy of the potential E volt 1J
body possessing positivmit charge placed in this point of the electric field. V= Fp 1V = E
Thecyclic process occurring in the electric field> thework done by the non-| electromotive W, e volt 1]
electric force (NEF) in the processaytklic displacement of a positivenit force (EMF) & = q 1V = E

charge. The NEF, acting in theoltage sour ce separates the positive and

negative charges and generates in such a waydbgiefield displacing the
charge carriers outside the source.

The EMF is asum of all voltages along the closed path. These voltages ca
always presented as the products of currents amstaaces (Ohm’s law).

n be

The presence of the “braking” forces acting ontdhrected motion of the resistance U ohm 1V
charged particles (current) in some conduchiody — thevoltage (U) needed R= I_ 1Q = ﬁ
for the generating of thenit current (1).

The current-resistive properties of tabstance — the resistanceR)j of the resistivity RA ohm-meter 10 -1m?
conducting body possessingit length (I) andunit cross sectioarea (A). P= | 1Q-m= 1m
The effect of thesubstance on the electric field» the quantityshowing how relative _ Ecum no unit —

many timesveaker is the electric field in the substance than intaeuum. permittivity & = E. beiance

The effect of thesubstance on the electric field> the product of the absolute E= && farad per 1 Cc’® :1E
permittivity constant, and the relative permittivity, of the substance. permittivity meter N - m? m




The electric fieldEy generated by the charged body in the vacuum (withou electric D=gEy=¢E coulomb per C
substance) if the body generates in the substance the aldeid E. induction meter squared 1?
The ability of the system of conducting bodiesreate theslectric field and to capacitance Q dq farad 1C
store thecharge — the change of thehar ge of one conducting body divided C=—-= d_ 1F= N
by the change of theoltage between the bodies. U u

The ability of the system of charged bodies toqenfwork — the energy energy of the cu? joule 1J=1C1V
stored in the capacitor possessing the capacit@nhend the voltageJ. electric field E. = 5

The ability of the magnetic field to exerfa ce onto the wire— the force magnetic F tesla IN
exerted to thenit current-length element perpendicular to the magnetic field. induction B= 11 1T = 1A -1m
The unit current-length element is the piece okwiarrying the unit current dE=1d xB

(1 A) and possessing the unit length (1 m). B X

The ability of the magnetic field lines penetrate somesurface — the magnetic flux | @= B Acosp weber 1 Wb = 1T 1nf
product of the magnetic inductioB, the area of the surfack and the cosine d=B A

of the angles between the normal of the surface and the fiakkl|

The effect of thesubstance on the magnetic field> the quantityshowing how relative B.ubstance no unit —

many timesstronger is the magnetic field in the substance than invieium. permeability Hy :B—

The effect of thesubstance on the magnetic field> the product of the absolute L= Mo L henry per 1ﬁ2 = 1ﬂ
permeability constant, and the relative permeability of the substance. permeability meter A m
The magnetic inductioBy generated by the current-carrying wire in the magnetic field Bo B ampere per A
vacuum (withousubstance) if the wire generates in the substance the magnet strength H=—=— meter 1—
inductionB. Hy H m

The MMF is asum of all magnetic voltages along the closed path. These magnetomotive M = §H dl ampere-turn 1 A-t
voltages can be presented as the scalar produstagietic field strengthd force (MMF)

and small path lengthd dconsidered as the vector quantities). L

The current-loaded condition of teebstance — the netchar ge of the free current density qu ampere per A
carriers (charged particles) penetratinguhé ar ea of the cross section of the J= meter 1—2
wire in thetime unit. dA - dt squared m

The ability of the system of wires to create thagnetic field and to store the inductance b do henry 1Wb
current — the change of the linkadagnetic flux in the system divided by the == 1H= ﬁ
change of theurrent. ! di

The ability of the system of current-carrying witeperformwork — the energy of the L2 joule 1J=1Wb1A
energy stored in the inductor possessing the iagigetL. and the current. magnetic field E. = T




