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~Named units derived from 1 base units

Name 57 Sw{_l:)oi Quantity 57 Expr;ss;gﬂ“:: t:e:_rkns of Expresbs:;ia ::; lizrtzs of 81

hertz He frequenéy s . ..s".“l .

radian  rad anglé mm dimensionless

steradian .sr soitd angle mi-m? dimeﬁéiﬁﬁiess

aewton N f{)rce we\ght kg-mis2 k.g'm-s""2 .

pascal  Pa pressure, stress N/m?2 m kg2

joule J eneroy wmk heat Y= OV = W's mZ.kg.'S—i

walt W power, radiant ﬂux Vs = VA .mz-kgs“j

coutomb C % electric charve or quaguty of electricity  S°A A

e . . i:ﬂ‘?f: mzi;f;ﬂf(zlc ;x)teﬂtlai difference, WIA = mi-kgs”z'- Al

farad ¥ e.iectric. capacitance Civ m"é-kg“ 1 -.s"f- A2

ohm clectric resistance, impedance. reactance  V/A .mz-kg.-s"*?’- A2

siemens S electrical conducﬁnce 1Q m kg‘“i Al

weber WD magnetic flux A m- kg g2 A;/LMV .

te;; - .i;‘;i:gs;:;;c fietd strength, magnetic flux vosim? = Whim? = Ni(A™) ;kg_sﬂgl A“

henry H 'mciuctancc v-s/A = WHA mZ.gg.s—Z; AL

Celsius  °C Celsius temperature K 2735 K - 273.15

umen  im iuminous. fiux tem? ed-sr

fux ix illuminance fo/m? .m“*cd‘sr

becquerel Bg radioactivity {decays pet unit ime) i/s 51

gray Gy absorbed dose (of jonizing radiation) kg m2s?

sievert SV squivalent dose (of ionizing raciaion)  Ikg mts2

katal kat catatytic activity mol/s .s‘Lmoi
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How Oscillators Work
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Oscilator Circuits

Enemy nesds 1o move batk and forh fom one farm ip anpther 107 an 0SCRator 10 Wik, You B
make 3 very sTrpe 0scialor by CONNeCng 3 LEnanyt and an ngusios together i you'ee read
tinw Capaciars Yok and How inguclons Work, you know that both capacions and DoutioTs st
energy. A capacior stoms enemgy in the form of an sactrostatic ekl whie an indudior uses 2

magnetc ekl

ymagine the following ciroutt
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If you charge up the capacitor with a patiery and then insert the induttor inte the circult, here's
what will happen:

a The capacitor will start to discharge through the inductor. As it does, the inductor will
create a magnetic field.

« Once the capacitor discharges, the inductor wilt try to keep the curent in the circuit
moving, so it will charge up the other plate of the capacitor.

» Once the inductor's field collapses, the capaciior has been recharged (but with the
opposite poiasty}, so it discharges again through the inductor.

This pscillation will continue until the circuit nins out of energy due to resistance in the wire. It wilt
asciiate at a fraguency that depends on the size of the inductor and the capacitor.

Resonators
In & simple crystal radio {see How Hadip Morks for details), 2 capacitorfinductor osclilator acts as
the tuper for the radio. Itis connected to an antenna and ground like this:
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Thousands of sine waves from different radio stations it the antenna. The capacitor and inductor
want to resonate at one particuiar frequency. The sina wave that matches that particular frequency
will get amplified by the resonator, and ali of the other frequencies will be ignored.

In & radio, either the capacitor or the inductor in the resonator is adjustable. When you tum the
tuner knob on the radic, you are adiusting, for example, a vasiable capacitor. Varying the capacitor
changes the resonant frequency of the resonator and therefore changes the frequency of the sine
wave that the resonator ampiifies. This is how you "tune in® different stations on the radio!
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How Inductors Work

by Miarstiat Brain
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inside this Article

1. Introduction o MHow

4. nducior Application:

Chris Polietie added 19 quiz points:
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Inductor Basics

Irs a circuit diagram, an inductor is shown itke this:

‘%‘s’“‘g Utimate LEGD Quiz

L

2"2"a "2 g N
Te understand how an inductor can work in a circult, this figure is helpfub:

What you see here is a batlery, a kit hui, a coil of wire around a piece of iion (yeliow) and a switch.
The coll of wite fs an inductor. If you have read How Electromagnets VWork, you might recognize that

the inductor is an electromagnet.

If you were to take the inductor out of this aircuit, what you would have is a normal flashlight. You close

the switch and the bulb lights up. Véith the inductor in the circult as shown, the behavior is compiletely

different.

Tha light bulb is a resistor (the resistance creates
heat to make the fitarment in the buib glow -- see
How Light Bulbs Work for detaiis). The wire in the
cofl has much fower resistance (iU's just wire), so
what you would expect when you tum on the
switch is for the bulb to glow very dimly. Most of

the current should follow the low-fesistance path
through the loop. What happens instead is that
when you close the switch, the bulp burms brightly
ang then gets dimmer. When you open the gwitch,
the bulb burns very brighfly and then quickly goes
o8

‘The reason for this strange behavior is the
inductor. When current first starts fiowing in the
coil, the coil wants {0 puil up & magnetic field.
While the field is building, the coil inhibits the flow
of current. Once the field is built, current can flow
nomally through the wire. When the swifch gets
opened, the magnetic field around the coil keeps
current fiowing in the coil untd the field collapses.

Think About Water...

One way to visualize the action of an irdusctor is
to imagine a narrow channel with water flowing
through it, and a heavy water wheel that has is

paddies dipping into the channet, Imagine that the
water in the channsl is not flowing inifially.

Now you ity to start the water fiowing. The paddie
whael will tend to prevent the water from flowing
utitif it has come up o speed with the water. if
you then try to stop the fiow of water in the
channel, the spinning water whieet will try to keep
the water maving unti s speed of rotation slows
back down o the speed of the water. An inductor
is doing the same thing with the flow of electrons
in a wire - an inductor resists a change inthe
flow of electrons.

Tris current keeps the bulb lit for a period of ime aven though the switch is open. In other words, an
inductor can store energy in is magnetic field, and an inductor fends to resist any change in tha

amount of current flowing through &

http//

electmnics.howstuffworks.com/ inductor
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