Ohm's Law

Ohm's law states that there is a simple relationship between voltage, current and
resistance. Current and voltage are both proportionate to each other and inversely
proportional to resistance. This is expressed by the equations:

V=IR where V is electrical pressure in Volts,
I=VIR | is current in Amperes, and
R=VI R is resistance in Ohms

For example, a circuit consisting one resistor of 300 Ohmes is powered by a 6 volt
battery. Using Ohm's law we can calculate the amount of current that will flow through the
circuit.

| = VIR
| = 6/300 = 2/100 = 1/50 = .02 Amperes = 20 milliamps

Series and Parallel Circuits

Electronic circuits can be either series or parallel. A series circuit is one in which there
is only one path for current to flow. In a parallel circuit, there are at least 2 paths for current
flow, much like branches of a river. Most circuits are made up of several branches of series
and parallel circuits.

Kirchoff's Laws of Series Circuits

1 The total resistance of the circuit is equal to the sum of the resistance of each
individual component.

2 The current is the same at any point in the circuit.

3. The total voltage is equal to the sum of all of the voltage drops within the circuit.

Kirchoff's Laws of Parallel Circuits

1 The total resistance is less than the smallest resistance in the circuit and is equal to
the inverse of the sum of the inverse of each resistance ( Rt= 1/(1/r1 +1/r2+1/rn).

2 The total current is the sum of the current in each branch.

3. The voltage is equal across each branch.

The Power Law

The Power Law describes the relationship between voltage, current and power. Power
is a measure of the capacity to do work and is measured in Watts.

P=IV where V is electrical pressure in Volts,
1=V/P | is current in Amperes, and
V = P/l P is power in Watts




Experiment

Construct the following circuits. Calculate voltage, current and resistance at each labelled branch.
Then measure the values at the same points. Do your calculated results match your measured results?
When you construct the circuits, pick the resistors randomly. Redo some of the experiments after changing
the power supply voltage from 6 to 9 volts. -
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Quantities and units

Physical quantities are such things as mass”, force* and current*, which are used in
the physical sciences. They all have to be measured in some way and each therefore
has its own unit. These are chosen by international agreement and are called
international system or S units (abbreviated from the French Systeme International).

All quantities are classified as either basic quantities or derived quantities. ;
[}
* Basic quantities. A set of Basic quantity Symbol | Basic Slunit | Abbreviation _
quantities from which ali other _
quantities (see derived Mass m xiogram kg
quantities) can be defired Lengtn | metre m
(see table, right), Eac! Time ! s2cond 5
basic quantity has its basic Current I dAmnpare A
Sl unit, in terms of which any | Temperature L <elvin | i
other Sl unit can be cafined. Cuantty of substance e mole _ mo!
Lumingus intensity E candela | cd

Basic S| units

» Kilogram (kg). The Siumitof Tass. itis equal
to the mass of an internatiorz' prototype metal
cylinder kept at Sevres, nea’ Pans.

e Metre (m). The Sluntcfiength. ltisequaito
the iength of 1 650 763 73 wavelengths® of 2
certain type of raZialion em 12 Dy the
xrypton-86 atom.

e Second (s}. The Stunit 2! =2 1t is eguaitothe
durationof § 182 831 770 periods® of a centain
type of radiation emitied by 1ne cassium-133
atom.

e Ampere (A}, The Si unstof e 2ctnc curreni (see
also page 60} itis equa 1o t~e size of a current
flowing through paralie., infi~itely 1ang, straight
wires in a vacuum that procuzes a force

petween the wires of 2 x 1077 N every metre.

¢ Kelvin (X). The S!unit of temparature. Itis
equalto 1/273.16 of the temperature cf tre
triple point of water (the paint al which ice,
water and steam can all ex:st at the same timsa)
on the absolute temperature scale”.

Male imol). Tne St unit of tne quantty of a
suostance (note that thus s citferent from mass
because il is the number of panticles of &
substance). It is equal to the amount of
substance whick contains £.02 x 10%2 (this 1s
Avagadro's number] particies (.3, alcms of
molecules).

Candela {cd). The Stuntof ntensity of iight. it
is equal to the strength of hgnt from 1/600 000
square metres of 2 black body* 2! the
temperature of freszing platnum and at a
pressure of 101 325 N m™.

L ]

Prefixes

A given Stunit may somsumes be too large or Multiple Prefix _ Symbol

smaii for convenience, e.g. tha metre s too -

large for measuring the tnickn2ss of a piece of 107 | kilo- _ x

paper. Standard fractions anc mu'tioles of the i . i i

Siunits are therefore used anz are written by L meger | "

placing a prefix before the unit’isee tables 10% giga- G

below and right). For example. the millimetre

{mmy} is equal to one thousanczth of a metre. Other fractions and multiples in use

Standard fractions and multipies {those -

; Fraction or T

involving powers of 10°, e.g. 10°, 108, 1073). _...“m_%u_m Prefix Symbal
Fraction Prefix symool | [ 2 S n
107 m 10! deca- dc
10 rmice- u 107" deci- d
1079 nana- n 1077 centi- c

* Absolute temparature scale, 27; Black body. 29 (Leslie's cuba); Current. 60. Force. 6: Mass, 12, Porlod.

16, Wavelength. 34.

in lerms of other derived gquantities. The derived quan

¢ Derived quantities. Quantities other than basic quantities which are defined interms o

es have derived SI units which :

defined in terms of the basic Sl units or other derived units. They are worked out from th
eguation for the quantity and are sometimes given special names.
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