RESISTANCE PHYSICS FORMULA

RESISTANCE PHYSICS FORMULA: UNDERSTANDING ELECTRICAL OPPOSITION

RESISTANCE PHYSICS FORMULA IS A CORNERSTONE CONCEPT IN UNDERSTANDING HOW ELECTRICAL CIRCUITS FUNCTION. |T
QUANTIFIES THE OPPOSITION THAT A MATERIAL OFFERS TO THE FLOW OF ELECTRIC CURRENT. W/ITHOUT A FIRM GRASP OF THIS
FUNDAMENTAL PRINCIPLE, COMPREHENDING ELECTRICAL BEHAVIOR, DESIGNING CIRCUITS, OR TROUBLESHOOTING PROBLEMS
BECOMES A SIGNIFICANT CHALLENGE. THIS ARTICLE WILL DELVE DEEP INTO THE VARIOUS FORMULAS GOVERNING ELECTRICAL
RESISTANCE, EXPLORING OHm’s LA\X/, THE FACTORS INFLUENCING RESISTANCE, AND HOW THESE PRINCIPLES ARE APPLIED IN
PRACTICAL SCENARIOS. WE'LL DISSECT THE RELATIONSHIP BETWEEN VOLTAGE, CURRENT, AND RESISTANCE, AND EXAMINE HOW
MATERIAL PROPERTIES AND PHYSICAL DIMENSIONS PLAY A CRUCIAL ROLE. GET READY TO UNLOCK THE SECRETS BEHIND
ELECTRICAL OPPOSITION!
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UNDERSTANDING THE BASICS OF ELECTRICAL RESISTANCE

ELECTRICAL RESISTANCE IS THE NATURAL PROPERTY OF ANY MATERIAL TO IMPEDE THE FLOW OF ELECTRONS, WHICH
CONSTITUTE AN ELECTRIC CURRENT. THINK OF IT LIKE FRICTION FOR ELECTRICITY. W/HEN ELECTRONS TRY TO MOVE THROUGH A
CONDUCTOR, THEY COLLIDE WITH ATOMS WITHIN THE MATERIAL. THESE COLLISIONS SCATTER THE ELECTRONS AND CONVERT
SOME OF THEIR KINETIC ENERGY INTO HEAT, THUS OPPOSING THEIR FREE MOVEMENT. THE HIGHER THE RESISTANCE, THE MORE
DIFFICULT IT IS FOR CURRENT TO FLOW/, AND THE MORE ENERGY IS DISSIPATED AS HEAT.

IT'S CRUCIAL TO DISTINGUISH BETWEEN RESISTANCE AND CONDUCTANCE. CONDUCTANCE IS THE INVERSE OF RESISTANCE,
REPRESENTING HOW EASILY CURRENT CAN FLOW THROUGH A MATERIAL. A MATERIAL WITH HIGH RESISTANCE HAS LOW
CONDUCTANCE, AND VICE VERSA. (UNDERSTANDING THIS INVERSE RELATIONSHIP HELPS IN ANALYZING CIRCUIT BEHAVIOR FROM
DIFFERENT PERSPECTIVES.

OunM’s LAW: THE FUNDAMENTAL RESISTANCE PHYSICS FORMULA

AT THE HEART OF ELECTRICAL RESISTANCE LIES OHM'S LA\X/, A FUNDAMENTAL RELATIONSHIP DISCOVERED BY GEORG SIMON
OHM. THIS LAW ELEGANTLY CONNECTS THREE KEY ELECTRICAL QUANTITIES: VOLTAGE, CURRENT, AND RESISTANCE. IT STATES
THAT THE ELECTRIC CURRENT (|) FLOWING THROUGH A CONDUCTOR BETWEEN TWO POINTS IS DIRECTLY PROPORTIONAL TO THE
VOLTAGE (\/) ACROSS THE TWO POINTS AND INVERSELY PROPORTIONAL TO THE RESISTANCE (R) BETWEEN THEM.

THE MOST COMMON FORM OF THE RESISTANCE PHYSICS FORMULA DERIVED FROM OHM's LAW I1S: V = | R. HERE, \/ REPRESENTS
VOLTAGE, TYPICALLY MEASURED IN VOLTS (V), | IS THE CURRENT, MEASURED IN AMPERES (A), AND R IS THE RESISTANCE,
MEASURED IN OHMS (). THIS FORMULA IS INCREDIBLY VERSATILE. IF YOU KNOW ANY TWO OF THESE VALUES, YOU CAN EASILY
CALCULATE THE THIRD. FOR INSTANCE, IF YOU KNOW THE VOLTAGE APPLIED TO A RESISTOR AND THE CURRENT FLOWING
THROUGH IT, YOU CAN DETERMINE ITS RESISTANCE BY REARRANGING THE FORMULA TOR =V [ |.

CONVERSELY, IF YOU KNOW THE VOLTAGE AND THE RESISTANCE, YOU CAN FIND THE CURRENT USING =V / R. THIs
FOUNDATIONAL EQUATION IS THE BEDROCK FOR SOLVING COUNTLESS ELECTRICAL PROBLEMS, FROM SIMPLE CIRCUIT ANALYSIS



TO COMPLEX SYSTEM DESIGN. IT’S NOT JUST A THEORETICAL CONCEPT, IT’S A PRACTICAL TOOL USED BY ENGINEERS AND
TECHNICIANS EVERY DAY.

THe MATHEMATICAL DERIVATIONS OF OHM's LAW

WHILE V = | R IS THE MOST PREVALENT FORM, OHM'S LAW CAN BE EXPRESSED IN OTHER WAYS TO SUIT DIFFERENT PROBLEM-
SOLVING SCENARIOS. THESE DERIVATIONS ARE STRAIGHTFORWARD ALGEBRAIC MANIPULATIONS OF THE PRIMARY EQUATION.
\/HEN YOU NEED TO DETERMINE THE VOLTAGE DROP ACROSS A RESISTOR, THE FORMULA V = | R IS YOUR GO-TO. IF YOUR
OBJECTIVE IS TO FIND OUT HOW MUCH CURRENT WILL FLOW GIVEN A CERTAIN VOLTAGE AND RESISTANCE, THEN | =V / R IS THE
APPROPRIATE EQUATION TO USE.

FURTHERMOREI UNDERSTANDING THE RELATIONSHIP IN TERMS OF RESISTANCE ITSELF IS VITAL. THIS LEADS TO THE FORMR =V /
|. THIS FORM IS PARTICULARLY USEFUL WHEN YOU ARE GIVEN THE VOLTAGE AND CURRENT AND NEED TO CHARACTERIZE THE
OPPOSITION PROVIDED BY A COMPONENT OR MATERIAL. MASTERING THESE VARIATIONS ENSURES YOU CAN APPROACH ANY
OHM's LAW PROBLEM WITH CONFIDENCE, REGARDLESS OF WHICH VARIABLES ARE KNOWN OR UNKNOWN.

FACTORS AFFECTING ELECTRICAL RESISTANCE

WHILE OHM'S LAW DEFINES THE RELATIONSHIP BETWEEN VOLTAGE, CURRENT, AND RESISTANCE UNDER SPECIFIC CONDITIONS, IT’s
IMPORTANT TO RECOGNIZE THAT RESISTANCE ISN'T ALWAYS A FIXED VALUE FOR A GIVEN MATERIAL. SEVERAL PHYSICAL
FACTORS CAN INFLUENCE HOW MUCH OPPOSITION A MATERIAL OFFERS TO CURRENT FLOW. UNDERSTANDING THESE FACTORS IS
KEY TO PREDICTING AND CONTROLLING ELECTRICAL BEHAVIOR IN VARIOUS APPLICATIONS.

MATERIAL TYPE AND RESISTIVITY

THE INTRINSIC NATURE OF A MATERIAL PLAYS A PARAMOUNT ROLE IN DETERMINING ITS RESISTANCE. SOME MATERIALS ARE
INHERENTLY GOOD CONDUCTORS, MEANING THEY HAVE VERY LOW RESISTANCE, WHILE OTHERS ARE POOR CONDUCTORS,
EXHIBITING HIGH RESISTANCE. THIS INHERENT PROPERTY IS QUANTIFIED BY A MATERIAL’S RESISTIVITY. DIFFERENT MATERIALS
HAVE DIFFERENT ATOMIC STRUCTURES AND ELECTRON CONFIGURATIONS, WHICH DIRECTLY AFFECT HOW EASILY ELECTRONS CAN
MOVE THROUGH THEM. FOR EXAMPLE, METALS LIKE COPPER AND SILVER ARE EXCELLENT CONDUCTORS DUE TO THEIR LOOSELY
BOUND ELECTRONS, OFFERING MINIMAL RESISTANCE. INSULATORS LIKE RUBBER AND GLASS, ON THE OTHER HAND, HAVE ELECTRONS
THAT ARE TIGHTLY BOUND TO THEIR ATOMS, MAKING THEM HIGHLY RESISTANT TO CURRENT FLOW.

LeNGTH oF THE CONDUCTOR

IMAGINE WATER FLOWING THROUGH A PIPE. THE LONGER THE PIPE, THE MORE FRICTION THE WATER ENCOUNTERS. SIMILARLY, THE
LONGER A CONDUCTOR IS, THE MORE COLLISIONS ELECTRONS WILL EXPERIENCE AS THEY TRAVEL THROUGH IT. THIS MEANS THAT
RESISTANCE IS DIRECTLY PROPORTIONAL TO THE LENGTH OF THE CONDUCTOR. IF YOU DOUBLE THE LENGTH OF A WIRE, ITS
RESISTANCE WILL ALSO DOUBLE, ASSUMING ALL OTHER FACTORS REMAIN CONSTANT. THIS LINEAR RELATIONSHIP IS A CRITICAL
CONSIDERATION WHEN DESIGNING ELECTRICAL SYSTEMS, ESPECIALLY OVER LONG DISTANCES WHERE CUMULATIVE RESISTANCE
CAN BECOME SIGNIFICANT.

Cross-SecTIONAL AREA OF THE CONDUCTOR

CONTINUING THE WATER PIPE ANALOGY, A WIDER PIPE ALLOWS MORE WATER TO FLOW WITH LESS RESTRICTION THAN A
NARROW PIPE. IN ELECTRICAL TERMS, A CONDUCTOR WITH A LARGER CROSS-SECTIONAL AREA PROVIDES MORE PATHWAYS FOR



ELECTRONS TO FLOW. THEREFOREI RESISTANCE IS INVERSELY PROPORTIONAL TO THE CROSS-SECTIONAL AREA. A THICKER WIRE
WILL HAVE LESS RESISTANCE THAN A THINNER WIRE OF THE SAME MATERIAL AND LENGTH. THIS INVERSE RELATIONSHIP IS WHY
HEAVY-DUTY ELECTRICAL CABLES ARE USED FOR HIGH-CURRENT APPLICATIONS; THEY HAVE A LARGER CROSS-SECTIONAL AREA
TO MINIMIZE RESISTANCE AND PREVENT OVERHEATING.

TEMPERATURE EFFECTS ON RESISTANCE

TEMPERATURE HAS A SIGNIFICANT IMPACT ON THE RESISTANCE OF MOST MATERIALS, PARTICULARLY CONDUCTORS. As THE
TEMPERATURE OF A CONDUCTOR INCREASES, ITS ATOMS VIBRATE MORE VIGOROUSLY. THESE INCREASED VIBRATIONS LEAD TO
MORE FREQUENT COLLISIONS WITH THE MOVING ELECTRONS, THEREBY INCREASING THE RESISTANCE. For MoST METALS,
RESISTANCE INCREASES WITH TEMPERATURE. HO\X/EVER, THERE ARE EXCEPTIONS, SUCH AS SEMICONDUCTORS, WHERE THE
RELATIONSHIP CAN BE MORE COMPLEX. UNDERSTANDING TEMPERATURE DEPENDENCE IS CRUCIAL FOR APPLICATIONS WHERE
COMPONENTS MIGHT OPERATE UNDER VARYING THERMAL CONDITIONS, AS IT CAN AFFECT THEIR PERFORMANCE AND LONGEVITY.

ReSISTIVITY: THE INTRINSIC PROPERTY OF RESISTANCE

RESISTIVITY/ OFTEN DENOTED BY THE GREEK LETTER RHO (P), IS A FUNDAMENTAL MATERIAL PROPERTY THAT QUANTIFIES HOW
STRONGLY A GIVEN MATERIAL OPPOSES THE FLOW OF ELECTRIC CURRENT. UNLIKE RESISTANCE, WHICH DEPENDS ON THE PHYSICAL
DIMENSIONS OF AN OBJECT, RESISTIVITY IS AN INTRINSIC CHARACTERISTIC OF THE MATERIAL ITSELF. [T°S ESSENTIALLY A
MEASURE OF HOW "“RESISTANT” A UNIT CUBE OF A MATERIAL IS TO ELECTRICAL CURRENT.

THE UNIT OF RESISTIVITY IS THE OHM-METER (NUF] M). A LOW RESISTIVITY VALUE INDICATES THAT THE MATERIAL IS A GOOD
CONDUCTOR, WHILE A HIGH RESISTIVITY VALUE SIGNIFIES THAT IT IS A POOR CONDUCTOR OR AN INSULATOR. FOR INSTANCE,
COPPER HAS A VERY LOW RESISTIVITY (AROUND 1.68 x 1078 M} M AT 20°C), MAKING IT IDEAL FOR ELECTRICAL WIRING. ON
THE OTHER HAND, MATERIALS LIKE DIAMOND HAVE EXTREMELY HIGH RESISTIVITY, MAKING THEM EXCELLENT ELECTRICAL
INSULATORS.

CALCULATING RESISTANCE BASED ON MATERIAL PROPERTIES AND DIMENSIONS

W/E CAN COMBINE THE CONCEPTS OF RESISTIVITY, LENGTH, AND CROSS-SECTIONAL AREA TO DERIVE A COMPREHENSIVE
RESISTANCE PHYSICS FORMULA. THIS FORMULA ALLOWS US TO CALCULATE THE RESISTANCE OF ANY OBJECT IF WE KNOW ITS
MATERIAL PROPERTIES AND ITS GEOMETRIC DIMENSIONS. THE FORMULA IS EXPRESSED AS:

R=p(L/A)
\¥/HERE:

R IS THE RESISTANCE IN oHMs ().

P (RHO) IS THE RESISTIVITY OF THE MATERIAL IN OHM-METERS (] ™).
o | IS THE LENGTH OF THE CONDUCTOR IN METERS (M).

e A IS THE CROSS-SECTIONAL AREA OF THE CONDUCTOR IN SQUARE METERS (Mz).

THIS FORMULA IS INCREDIBLY POWERFUL BECAUSE IT BRIDGES THE GAP BETWEEN THE MICROSCOPIC BEHAVIOR OF ELECTRONS
WITHIN A MATERIAL (REPRESENTED BY RESISTIVITY) AND THE MACROSCOPIC PROPERTIES OF AN ELECTRICAL COMPONENT (LENGTH



AND AREA). BY PLUGGING IN THE SPECIFIC VALUES FOR P, L, AND A, YOU CAN ACCURATELY PREDICT THE RESISTANCE OF WIRES,
HEATING ELEMENTS, AND OTHER CONDUCTIVE COMPONENTS. For EXAMPLE, IF YOU NEED TO CHOOSE A WIRE FOR A SPECIFIC
APPLICATION, YOU CAN USE THIS FORMULA TO DETERMINE THE REQUIRED THICKNESS (CROSS‘SECTIONAL AREA) FOR A GIVEN
LENGTH TO ACHIEVE A DESIRED RESISTANCE VALUE.

Power DISSIPATION AND RESISTANCE

W/HEN CURRENT FLOWS THROUGH A RESISTOR, ELECTRICAL ENERGY IS CONVERTED INTO HEAT. THIS PHENOMENON IS KNOWN AS
POWER DISSIPATION. THE RATE AT WHICH THIS ENERGY IS CONVERTED IS THE POWER (P), MEASURED IN WATTS (\X/)
RESISTANCE PLAYS A DIRECT ROLE IN HOW MUCH POWER IS DISSIPATED. A HIGHER RESISTANCE WILL LEAD TO GREATER POWER
DISSIPATION FOR A GIVEN CURRENT OR VOLTAGE.

THERE ARE THREE PRIMARY FORMULAS FOR CALCULATING POWER DISSIPATION, ALL DERIVED FROM OHM'S LAW AND THE
DEFINITION oF Power (P =V |):

e P=V | (POWER EQUALS VOLTAGE TIMES CURRENT)
¢ P=12R (PoWER EQUALS CURRENT SQUARED TIMES RESISTANCE)

e P=V2 /R (PowER EQUALS VOLTAGE SQUARED DIVIDED BY RESISTANCE)

THE FORMULA P = |2 R IS PARTICULARLY INSIGHTFUL WHEN CONSIDERING RESISTANCE. |T SHOWS THAT POWER DISSIPATION IS
PROPORTIONAL TO THE SQUARE OF THE CURRENT AND THE RESISTANCE. THIS MEANS THAT EVEN A SMALL INCREASE IN CURRENT
CAN LEAD TO A MUCH LARGER INCREASE IN HEAT GENERATED, ESPECIALLY IN COMPONENTS WITH HIGHER RESISTANCE. THIS IS WHY
IT'S ESSENTIAL TO SELECT APPROPRIATE RESISTORS AND CONDUCTORS THAT CAN HANDLE THE EXPECTED POWER DISSIPATION

WITHOUT OVERHEATING, WHICH COULD LEAD TO DAMAGE OR FAILURE.

SERIES AND PARALLEL RESISTORS

IN PRACTICAL CIRCUITS, RESISTORS ARE RARELY USED IN ISOLATION. THEY ARE OFTEN CONNECTED TOGETHER IN VARIOUS
CONFIGURATIONS. THE TWO MOST FUNDAMENTAL CONFIGURATIONS ARE SERIES AND PARALLEL CONNECTIONS, AND THEY HAVE
DISTINCT RULES FOR CALCULATING THE TOTAL EQUIVALENT RESISTANCE OF THE COMBINATION.

RESISTORS IN SERIES

\W/HEN RESISTORS ARE CONNECTED IN SERIES, THEY ARE PLACED END-TO-END, FORMING A SINGLE PATH FOR THE CURRENT TO
FLOW. IN THIS ARRANGEMENT, THE TOTAL RESISTANCE OF THE COMBINATION IS SIMPLY THE SUM OF THE INDIVIDUAL
RESISTANCES. THE FORMULA FOR TOTAL RESISTANCE (R_TOTAL) IN A SERIES CIRCUIT IS:

R_ToTAL=R;+R,+R;+ ... +R N

\X/HERE R1, Rzl RSI ETC., ARE THE RESISTANCES OF THE INDIVIDUAL RESISTORS. THIS MEANS THAT ADDING MORE RESISTORS IN
SERIES WILL ALWAYS INCREASE THE TOTAL RESISTANCE OF THE CIRCUIT.



ResSISTORS IN PARALLEL

W/HEN RESISTORS ARE CONNECTED IN PARALLEL, THEY ARE CONNECTED ACROSS THE SAME TWO POINTS, PROVIDING MULTIPLE
PATHS FOR THE CURRENT TO FLOW. IN THIS CONFIGURATION, THE RECIPROCAL OF THE TOTAL RESISTANCE IS EQUAL TO THE SUM
OF THE RECIPROCALS OF THE INDIVIDUAL RESISTANCES. THE FORMULA FOR TOTAL RESISTANCE (R_TOTAL) IN A PARALLEL
CIRCUIT IS:

1/R TotAL=1/Ry+1/Ry+1/Ry+..+1 /RN
FOR THE COMMON CASE OF TWO RESISTORS IN PARALLEL, THIS CAN BE SIMPLIFIED TO!
R_totaL=(R,R,) / (R, +Ry)

[T°S IMPORTANT TO NOTE THAT THE TOTAL RESISTANCE OF RESISTORS CONNECTED IN PARALLEL IS ALWAYS LESS THAN THE
SMALLEST INDIVIDUAL RESISTANCE IN THE COMBINATION. THIS IS BECAUSE PROVIDING MORE PATHS FOR CURRENT TO FLOW
EFFECTIVELY REDUCES THE OVERALL OPPOSITION.

PRACTICAL APPLICATIONS OF RESISTANCE FORMULAS

THE RESISTANCE PHYSICS FORMULA AND ITS RELATED PRINCIPLES ARE NOT MERELY ACADEMIC EXERCISES, THEY ARE THE BEDROCK
OF COUNTLESS TECHNOLOGIES AND APPLICATIONS THAT SHAPE OUR MODERN WORLD. FROM THE SIMPLEST ELECTRONIC DEVICES
TO COMPLEX INDUSTRIAL MACHINERY , UNDERSTANDING AND MANIPULATING ELECTRICAL RESISTANCE IS PARAMOUNT.

CONSIDER THE HEATING ELEMENT IN YOUR TOASTER OR ELECTRIC KETTLE. |T'S DESIGNED WITH A SPECIFIC RESISTANCE TO
GENERATE HEAT WHEN CURRENT FLOWS THROUGH IT. THE POWER DISSIPATION FORMULAS (P = IR or P = V2/R) ARE USED TO
CALCULATE THE WATTAGE REQUIRED TO ACHIEVE THE DESIRED COOKING OR HEATING TEMPERATURE. SIMILARLY, IN ELECTRONIC
CIRCUITS, RESISTORS ARE USED TO CONTROL CURRENT FLOW, SET VOLTAGE LEVELS, AND PROTECT SENSITIVE COMPONENTS
FROM EXCESSIVE CURRENT. THE FORMULAS FOR SERIES AND PARALLEL COMBINATIONS ARE ESSENTIAL FOR ENGINEERS DESIGNING
THESE CIRCUITS, ALLOWING THEM TO FINE-TUNE THE OVERALL RESISTANCE TO ACHIEVE SPECIFIC PERFORMANCE
CHARACTERISTICS.

EVEN IN THE REALM OF POWER TRANSMISSION, RESISTANCE CALCULATIONS ARE VITAL. W/HILE LONG-DISTANCE POWER LINES ARE
MADE OF HIGHLY CONDUCTIVE MATERIALS LIKE ALUMINUM TO MINIMIZE RESISTANCE, THERE IS STILL SOME ENERGY LOSS DUE TO
THE RESISTANCE OF THE WIRES. ENGINEERS USE THER =P (L / A) FORMULA TO ESTIMATE THESE LOSSES AND DESIGN SYSTEMS
THAT ARE AS EFFICIENT AS POSSIBLE. UNDERSTANDING HOW TEMPERATURE AFFECTS RESISTANCE ALSO GUIDES DECISIONS ON
CONDUCTOR SIZING TO PREVENT OVERHEATING DURING PEAK LOADS.

FURTHERMORE, IN THE DESIGN OF SENSORS, RESISTANCE CHANGES CAN BE HARNESSED TO MEASURE VARIOUS PHYSICAL
QUANTITIES. FOR INSTANCE, A THERMISTOR'S RESISTANCE CHANGES SIGNIFICANTLY WITH TEMPERATURE, ALLOWING IT TO BE
USED AS A TEMPERATURE SENSOR. SIMILARLY, STRAIN GAUGES RELY ON THE FACT THAT THE RESISTANCE OF A WIRE CHANGES
WHEN IT IS STRETCHED OR COMPRESSED. THE CORE PRINCIPLE BEHIND ALL THESE APPLICATIONS IS THE FUNDAMENTAL
UNDERSTANDING AND APPLICATION OF THE RESISTANCE PHYSICS FORMULA.

FAQ SecTioN

Q: WHAT IS THE MOST FUNDAMENTAL RESISTANCE PHYSICS FORMULA?P

A: THE MOST FUNDAMENTAL RESISTANCE PHYSICS FORMULA IS OHM'S LAW, WHICH STATES V = | R, WHERE V IS VOLTAGE, |
IS CURRENT, AND R IS RESISTANCE.



QZ How DOES THE LENGTH OF A WIRE AFFECT ITS RESISTANCE?

A: THE RESISTANCE OF A WIRE IS DIRECTLY PROPORTIONAL TO ITS LENGTH. |F YOU DOUBLE THE LENGTH OF A WIRE, ITS
RESISTANCE WILL ALSO DOUBLE, ASSUMING OTHER FACTORS REMAIN CONSTANT.

Q: CAN | CALCULATE THE RESISTANCE OF A MATERIAL WITHOUT KNOWING ITS
DIMENSIONS?

A: YES, YOU CAN UNDERSTAND A MATERIAL'S INHERENT OPPOSITION TO CURRENT FLOW USING ITS RESISTIVITY (P). HOWEVER,
TO CALCULATE THE ACTUAL RESISTANCE OF A SPECIFIC OBJECT MADE FROM THAT MATERIAL, YOU WILL ALSO NEED ITS LENGTH
AND CROSS-SECTIONAL AREA USING THE FORMULA R =p (L / A).

Q: WHAT IS RESISTIVITY, AND WHAT ARE ITS UNITS?

A: RESISTIVITY IS AN INTRINSIC PROPERTY OF A MATERIAL THAT QUANTIFIES ITS RESISTANCE TO ELECTRICAL CURRENT FLOW.
ITS UNITS ARE OHM-METERS (NF] ™).

QI DOES TEMPERATURE AFFECT ELECTRICAL RESISTANCE?

A: YES, FOR MOST CONDUCTORS, RESISTANCE INCREASES WITH INCREASING TEMPERATURE DUE TO INCREASED ATOMIC
VIBRATIONS LEADING TO MORE ELECTRON COLLISIONS. FOR SEMICONDUCTORS, THE RELATIONSHIP CAN BE MORE COMPLEX.

Q: HOwW DO YOU FIND THE TOTAL RESISTANCE OF TWO RESISTORS CONNECTED IN
PARALLEL?

A: FOR TWO RESISTORS IN PARALLEL, THE TOTAL RESISTANCE (R_TOTAL) IS CALCULATED USING THE FORMULA R_TOTAL =
(RiR2) / (Ry+Ry).

QI \NWHY IS POWER DISSIPATION IMPORTANT IN RELATION TO RESISTANCE?

A: POWER DISSIPATION REFERS TO THE ENERGY CONVERTED INTO HEAT WHEN CURRENT FLOWS THROUGH A RESISTOR. THE
RESISTANCE DETERMINES HOW MUCH POWER IS DISSIPATED, AND UNDERSTANDING THIS IS CRUCIAL TO PREVENT OVERHEATING AND
COMPONENT FAILURE, OFTEN CALCULATED USING P = 2R or P = V2 / R.

Q: WHAT IS THE DIFFERENCE BETWEEN RESISTANCE AND CONDUCT ANCE?

A: RESISTANCE IS THE OPPOSITION TO CURRENT FLOW, WHILE CONDUCTANCE IS THE EASE WITH WHICH CURRENT FLOWS.
CONDUCTANCE IS THE RECIPROCAL OF RESISTANCE (G = 1/R).
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