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“INTRODUC TION

These matebooks have proven their worth, many times cver. Newcomers to
electronics are constantly asking for information and baoks that answer their
questions in a way that they can understand.

That's tne purpose of these nctebocks. Ev preparing a page or two gvery few
days, the whole of electronics will be covered. But that's a huge unceriakirg.

[ dom't want to cover that already in text books hut ratker fili in the caps ard
explain things in a cifferert way to make them more essily

undersinog. “ '

Even guiie complex problems cap be broken down and covered at baesic level.
After all, most circuits corsist of mary simple 'blocks' and our nages aim to
cover thesg,

Fyerything [ o has a goal and it shovld be the sgme with you. Orme aof your first
aims should be to get a besic certificate in elecironics.

The BEC g just that. The BEC is the SASIC ELECTHROMNICES TERTIFICATE anc since
ite axistence will b2 unknown te many, [ have decided o promote it in this issae.

In the last sectinn ¢ this book you will see details gn the BEC including a set af
1ypical exam papers, comolete with angwers.

The peauty of this course is it comes in many forms: Full-time, part-time,
self-paced and correspondence.

To fimd out reare about the content anc fees eic, you stould centact your lecal
TAFE college arg they will put you in contact with the closest participating
callege. '

Aftar losking into the conteat of the BEC ard reacirg through some past exam
paoers, | can thoroughly reccmmend It 85 & valuable starting point.

Three exams must be taken to cover the content nf the course and a series af
pra=tical exseriments must also be handed im, to Qair a pass.

The exarrs consist of 'cbjective-type' juesticns anc thie allews a laroe rarge of
tcpice to De covered. This type of gquestioning is wery iricky as the mulii-choice
answers ¢an put you off the track wery zasily. .

To perform effeciively ir the exam you must have Pac prior experiencze with
this moce of questienirg. To this end I have included a set of guesticns as
mentioned above, From tne feec-bace< | get, a complete took on the exam may
be procuced. :

Flease let me wrcw if yoL are coimg the course are if more guestions are nesced.

To mssist ir the ccurse, dor't forget the range cf Talking Electronics orojects,
trere is ro better way 1o jearr electranics thanm by consiruction. We have rearly
109 kits available, rarging from a dinde tester to a simple Z-80 hased computer.
| wreuld sugoest ouilding at least 13 te 15 kits tc cain the skills recessary for
the Course.

after the BEZC, the ghoice i5 yours. &1 TZ we onl¥ start you cff. drce you climk
the first rurg, you will Be amole to ses the paths b2l open up. It's the first,
irftial stage thet's so cifficult. o

Let's hope we £2n
'
Far mow,

~clin. LY § S

tart you oii.
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T TRANSISTORS ST
" THERE ARE OVER, 20000 DIFFERENT TYPES OF TRANSISTOR, & HUNCREDS OF
. DEYERENT CASE STYLES/ A

T OWE CoulD NoT BEGHN T COVER TTHEM ALL & YOU. WILL OMLY CoME ACRDSS
. HBOYT. 20~ 50 DIFFERENT TYPES IN YOUR, WHOLE ELECTRONICS EXPRRIENCE
IN AiL OF DUR. PROJECTS WE. USE ONE -TYPE OF SMALL SIGNAL PNP TRANSISTOR,
ONE SMALL - SIGrAL NPN  ONE TYPE OF RE & ONE TYPE OF POWEL,. TRAMSISTOR,
“TIS IS TO KEEP QUR PROJERTS SiMPLE . | R

N THIS SECTION WE Wil SHow How TOTEST AN UNKNOWN TTRAVSISTOR: .
WITH A MOULTIMETER MND DETERAMINE : e
(@) 1¥ 1T 1S GooD QR FAWTY. - _
(o PNE QRRNPN - o _ :
(¢) LOCATE THE BASE , COLLECTOR, &EMITTER LEADS. :
@) DETERMINE TS APAROXMATE GAN. ) o

© THIS 1S How ITIS DOME: . L |
" 1.You 0o NoT HAVE To KNGw RNY OF THE TRANSISTOR, LEADS TO CARRY OVUT......

_ “THIS TEST, — CARRY OUT THE & TESTS AS SHowN BELow. PROVE "THAT:
DMLY 2 TESTS SHOwW A Low READING. "THE OTHER. 4 TESTS AR':j;.*.Ht&.Hn. L

. .

“THE “TWO EL_%J NEADINGS ARE . .

JUST AN EXAMALE. TRKE YOUR Dy

" TTHESE DIRGRAMS SHow! ALLTHE. & WAYS. 0% PLACWG THE LEADS of A
fMUETIMETER o A TRANSISTOR,. NOTEIONLY 2 READINGS ARE LowW. _

L TOESE DIPGRAMS SHOW. A MULTIMETER, SET 70 " 0nMs” (11’5 BEST oL 0.
_USE HIGH oMt ) WHEN A MUTIMETER. IS SET T0 OHMS,TTHE. ...
§IRATTERY INSIDE THE METER, IS WIRED TO GWE. NEGATWE DUT THE -

. .POSITVE LERD: & POSIGVE QUT THE NEG ATWE LEAD ! "THAT'S: WHY YU . °
—IMUST. FoLLOW, TTHESE. TESTS EXACTLY. AND CQON'T START T L00K AT | © L.
... TTHE POLARITY. SITUATION . L . T O

e ! B
E oo
H .

B S TV
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" How N TRAVSISTOR, WBRKS o
. WE WL SOER. 7 PONTS. SRR

L A TRANSISTOR, DOES MOT BEGIN TO OPERATE UNTIL THE BRSE IS 5%V
THANTHE EMTTER . (N THE CIRCUT ABOVE , Two RESISTORS (lok & [k
R VOLTAGE OwWIiDER To PUT =35y OM THE BASE. AT ‘6S5v THE
TRANSISTOR, 19 FoLy TURNED ON, S0 WE HAVE ONLY . 100mV {65 ~ -55y
TOA THE NPT SIGNAL TO CHANGE ThHE TRANSISTOR RETWEEN THE
STATES OFF &ON.

2. AVoLLy TORNED ON TRANGISTOR 1S CALLED SHTURATED L 8 Fuwy
TURNED OFF TRANSISTORL 19 CALLED UT-&FF.

IGHER,
TORM

. 3. BETWEEN THESE TW0 EXTREMES ME TRANSITOR, IS IN TS OPERATING
RANGE & AS THE INPUT SIGMAL CHANGES RBY ImV, THE outpuT WiLL
CRANGE BY ABout 1o0mV. IF we DELWER B S0mV WOUT SiIGNAL
AS SHOWN oN THE DIAGRAM RBOVE, THE OUTPUT WILL BE (0050 mV = S/,

4. ONE oF THE CHARBCTERIST:. OF THE ARBOVE CIRCUIT [ IT INVERTS THE
Et&ankwﬁHm THE INPUTIS RISING, TTHE OQUTRUT 1S TALLING AND
ICE VERSA.

S, YOU WILL NOTKE ONE of THE INPUT TERMINALS . 15 CONNECTED T THE
EMITTER AS 15 ONEOF THE QUTAIT TERMINALS | THIS IS WHY THE
DTAGE 1§ CALLED R “COMMON EMITTER, STRGE |

6. TO Bt MORE TECHNMICAL “THE BASE SHOULD B SITTING MIDwAY
RRIWEEN *55v X 65y S0 THAT IT wiLL AMPLIFY BOTH THE POSITIVE
EXCURDIONS OF THE INPUT SIGNAL P9 WEWL AS THE NEGATWE
EROURSIONS. " THUS THE @ASE SHOULD AE AT "y

7. THE GAN OFA TTRANSISTOR 19 A CHARACTERISTIC OF THE MANUFACTURNG
PAOLESS , SOME TRANSISTORS HAVE R GAIN OF 20 0THERS 50-i150 &
HIGH GAIN TRANSISTORS HAVE A GAW OF 250 ~450. WHEN A
TRANGISTOR 15 PLACED IN A CIRCVIT , THESE GAN TIGURES DROP

QPQREQHBLY Que To THE EFFECT OF RIASING  CoMPONENTS

HUARBILIBING COMPONENTSY & CouPLING CAPRCITORS ETC. ASMALL .
IGNAL TRﬂM%ETaH,%W_?PECI‘FJED GAIN OF 250 . WILL HAVE A GAiN

0% S0-70 WHEN CIRCUIT.
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THE CRO - Tie BASICS. e

A CRO 100LS COMPLICATED — MAINLY : BECHUSE THE CONTROLS DONT
GWE [ DIRECT READING, ”.‘i HERTZ. | kKHz OR MHz. ONCE YOU LEARN
TO *READ THE. SCREEN" cows_m‘ “THE SWEEP 0 HERTZ, YOUR
F'EHR, Wil UHNISH

}'-\LTHGLJG-H A L‘.RO 15 MOT UsSeD VERY MUCH N SIMPLE ELEE,TROMCS
|7 IS IMPORTANT TO KNOW. HOW 1T WORKS, HERE ARE THE BASILS: .

“ME OEFLECTION PLATES | .
. CONTROL THE .POSITioN . PHOSPHOR,
THE GRID VOLTAGE . OF THE QEAM ON THE ) / SIREEN
LONTROLS THE . SLREEN.
BRIGHTNESS e

THE HEATER__{
Hears __. L
UP THE -

. CATHODE N : — ELECTRON
| _ . ) L BeEAM |
'THE CATHD TL'IE HMGDE o ) N o . . ) ' S
GWES OFFY . NOLTHGE CONTROLS - L ACROUSES.. . ¢ ..
ELECTRONS CTHE TOCUS . .4 ELECTROGTATIC. .
S DEFLECTION
(Tv TURBES USE.

“THE ELECTRODE ARAANGEMENT MAGNETIC DEFLECTION)

" “THE ELECTRONS ARE GWEN OFF BY THE CRATHODE (THE HEATER HEATS THE |
CATHODE & CAUSES THE SLECTRONS TO “JumpP OFF “) “THEY ARE ATTRACTED
O THE ANODE AND PRSS THAOUGH A SMALL HOLE CALLED THE GRID ..

“THS CREATES A NARROW BEAM CALLED THE ELECTRON BEAM . THE ANODE
. ACCELERATES "THE ELECTRONS & THE BEAM PASSES BETWEEN Two SETS
. BY PLATES CRLLED THE DEFLECTION PLHTES REF¥ORE HITTING THE
?HG%?HDR. E‘;C,REEN
S THE SRW- TooTH
T S g WAVEFQRM MRKES
.Yﬂnp IFIE ; : _ : ' “THE SPOT MoVE
: : . L ' CRO% T
ARl 1N [T erse| Stvee A
GENERATOR | CONSTANT UELGCITY
N FROM LEFT TO
. RIGHT . IT RETURNS
y " VERY QUICKLY
O START AGAMW

L]

. ' Sween
THE DEFLECTION. PLATES Y SHFT TiME fem

S
W P
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. J.!-.Jh'.".;f' .

AccRACY

LN ALL CABES, TTHE OBIECT OF . CHANGING  THE __um.Ta{cr-a SETTING IS T GET. ...

e LARGEST WAVETORM THAT wWitL FIT.ONTO THE SECREEN. 1N “THE EXAMPLE
L MENTIONVED PREVIQUSLY . DUPPOSE THE Gv. OC. HAD A: IOmY RIPPLE PRESENT.
TR VIEW TTHE RIPELE “THIS 1S HE PROCEDURE : S

-®EEHI?TCH THE NPUT - TO whae (fme- GUHER, SETTINGS ON THE SWITeH ARE
L L o EEND - GRouns) L
THIS WiLl CAVSE THE TRACE O JUMP DOwWN O THE LOWEST MARKING .ON'
" THE. SCREE (‘%Fé ACROSSTHE MIDDLE ~DEPENDING WHERE THE TRACE
AW AS SETY.. AT CTHIS STAGE You WiLL NOT RE ABLE 0 SEE THE

RIPPLE Pe “THE CRO SETTING IS NOT SENSITIVE ENOUGH.

__ 5

RN
g FAR LI IS Aot I VS v
{0 o | Lroleid Weddiiy
N Oy Wik I0mV . BDOUSTVERTICAL INPUT SENSITWITY: 20k 5my/¢H
C RIPPLE. INPUT SET TD SHIFT “TO CENTRE T VIEw THE “1omy " 1
“ACY. SENSTVITY 2vfcM  TRACE RIPPLE

&) SHIFTTHETRACE TOTHE MIDDLE OF “THE SCREEN SO-THAT READINGS
| CAN RETAKEN — SO THAT BOTH POSITWE & NEGATWVE ERCURSIONS _
CAN RE VIEWED & SO THAT BEST SENSITWTY LA BE SELECTED .

(B) BDIVST THE INPUT. SENSITIVITY 50 THAT THE TRACE FILLS THE SCREEN,
You MAY NEED 2mV [Ow'( 8AME.AS 2mV feM) oR SmVcm . READ
THE WAVEFDRM AND DETERMINE 1€ 1T 18 BmV | GmV, 10mV ofl 12mV,
MAKE A RECORD OF THE VALUE % NOTE “TE RIPPLE ‘Wit € I00H2,

THIS SETTING ACTURLLY DWIDES THE SIGNAL
THE |O:! Proge ~ By 10 !

MOST CROS COME WiTH A PROBE HAVING A 101 FEATURE . ~THis 1S A
SWITCH ON TRE PROBE INDICATING T 1D "OR TNORM™.

TIRSTLY You MUST BE VERY CARETUL. NEVER TO LEAVE TTue PRORE N
CTRE 10t POSITION ASTHIS WiLL MAKE THE READINGS ON THE SCREEN
ONLY  joth “THEIR NORMAL HEIGHT.

YOuU CAN IMAGINE “THE TROVBLE -THIS WOULD CREATE,. WAVEFORMS wWOULD

APPEAR, SMALLER THAN EXPECTED & YoU MAY THINK THE CIRCUIT UNDER,

TEST 15 NOT AMPLEYING SUFFICIENTLY. WHEN MEASURING DC

VOLTAGES THE 10:] POSITON CAN BE USED FOR VOLTAGES ABOVE 200v

KTHE SCALE oN THE \I’OL'TS]_LM CONTROL 1S MULTIPLIED BY 10. FOR INSTANCE
“THE SETTING TIQVOLTS{(M "HiBECOMES 10D VOLTS (LM,
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MBX FREQUENCY

"lT-IE ONE FACTOR “THAT DETERMING —THE COST OF A c%} 1%, ’THE HﬁKJMUM‘ N
ELEQUENCY THAT THE Y ‘AMPLITIER (THE AMPLIFIER, THAT PROCESSES THE
. BIG HLF) CAN HANDLE. N TECHMICAL TERMS THE MAXKIMUM. SREQUENCY
1 1S THE POINT WHERE TTHE. TRACE SHOWS ONLY 719 :OF THE TRUE
- AMPLITUDE OF THE SIGNVAL QFILLE.D THE —3dB Paw*r)

- RBUT THIS 1S NOT THE aww . YACTOR. 1O Lﬂo& FoR...

WHEN YOU ARE READ ING . HIGH FREQUENCIES ﬂorcmw WiLl 'T'HE b
WRAVEFORM BE REDVUCED i BY THE LiMITATIONS OF THE Y AMPLIFIER,
BUT THE LOADING EXYFECT OF THE CRC wiLl REDUCE THE OUTPUT OY I THE
. QRewn T UNDER TEST. So HE IGHT of wﬁvEFoRM 18 NOT A HFIJOR.«
. CONSIDERATION. .

THE MORE-MPORTANT TACTOR, — AND THIS HAS NEVER, BEEN MENTIOVED
BEFORE — |9 THE NUMBER, OF CYCLES PER, QWISION 'THHT wWiLL RE.
DISPLAYED AT MAXIMUM FREQUENCY. .

FOR, INSTANCE | A IS Mz CRO WiTH Max SWEEP TIME OF . S,U,S o
WILL SHOW 7/ COMPLETE CYCLES PER CM TOR A ISMHz SIGNAL'

T WiLL 8E BLMOST IMPOSSIBLE TO COUNT THIS MANY CYCLES PER mwsrw
RS THE SCREEN WLl BE VILLED WiTH THE WAVETORM. LIKE TTHIS!

: LoD 1‘““--"Eiuz~wﬂv‘EFGRM 1§ 50
X5 MBGNIFICATION - - Gomosct you caw'T

MANY CROs HAVE 8 X5 MAGNIFICHTION KWNOBR THAT INCREASES THE
SWEEP SPEED BY 5. IN THE EXAMPLE RBOVE, THE -5;&5 M 1S

- EXTENDED T0 *lu$ CMRFIDGnSIEM] 50 THAT AROUT T'CYLLE 1S
. DISPLAYED PER DWVISIO

 WHAT 15 THE MAXMUM FREQUENCY OF A CRO?

CTTHE ANSWER. 1S COMPLEX AND INVOLVES A wumaER, OF FRCTORS. |

. TTHESE RRE: | THE BANDWIDTH OF THE Y AMPUIVIER. 2. THE MEXIMUM.

i .DOWEEP SPEED —THE PRESENCE OF A X5 MAGNIFICATION -KNDOB . & 3. ThE.
.....HUMI?.-.ER OF CYCLES You ARE PREPHRED TO ACCEPT; PER ths:ord

" JF YU BRE PREPARED TO ACCEPT 4 WOMPLETE CYCLES PER DWISION ,THE
. LROIN THE EXAMPLE ABOVE 1D BISPLAYING A 4O0MHz SIGNAL, . "T You
. LOUNT 10 CoMPLETE CYCLESD PER DWISION ,THE CRO 15 DISPLAYING [O0OMiHz | I

YOou.LAN SEE. HOW. THE BANDWIDTH HAS LITTLE.QR NOTHING TO DO WITH THE MAX
L FREQUENCY TTRAT CAN BE DISPLAYED. TOR INST ANCE "THE COMPRRASON
. BETWEEN 2 CROS. SucH AS 15MHz & 30MHz | MAY MEAN BoTH -
|M5'ERIJHE.NT5 SHow THE SAME NUMBER, OF COMPLETE CYCLES PER QWISION. AT
Hﬁx ?RE.QUENC.Y E:u*r THE mmnz CR.D WLL HH‘#E:"Bi HIGHE,R (E-ETTER WHUEFGRM,\K .
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GETTING YOUR. - BEC.

(8Asic ELECTRONICS CERTIFICATE )
THis SECTION 19 AMED AT GETTING Your, BEC,

POINT TO FORTHER LEANING, ALTHOUEH THE EXAM 1S SIMPLE [To SoME

IT CERTAINLY COVERS A LOT OF TOPCS AND To GAIN A CREDIT {pR PASS)
YOU WLl HAVE TO BE FLERT TO A GOOD DEAL OF BASIC ELECTRONIC
KNOWLEDGE,,

EYAMS FRIGHTEN EVERYONE AND QUITE OFTEN -YoU DON'T DO AS WELL
AS EXPECTED {ECAUSE YOU ARE NOT TAMILIAR WITH THE REQUIREMENTS,
APPAOACH OR CONTTENT oF THE EXAM.

IN THE PAGES THAT TOLLOW,"WE COVER SOME TYPICAL. QUESTIONS AND
. SHowW YOU How TO DO YOUR . BEST, THERE ARE LOTS OF TRICKS BND
TRAPS N THE QUESTIONS & WE WiLL POINT THESE OUT ALONG THE WRY. . °

NO MATTER, (WHEATHER You WANT TO GO TOR YouR BEC _

WIS YEARL OR NEXT “THESE PAGES WiLtL HELP YOU ENDRMoUSLY. L
 WORK THROUGH THEM. AT . YOUR LEISURE & STTEMPT THE TINAL PAPER, ..

UNDER TEST CONDITIONS, ' L

IHOPE YOU LEARN A LOT,
0 — O
MBANY OF THE QUESTIONS ARE MULTI-CHOICE . TAIS 15 CALLED \‘O%JECTWE. .

TESTING” AND You MUST PICK THE CORRECT ANSWER, TROM 3 OR 4
POSBIBILITIES

WHEN ANSWERING “THIS TYPE OF QUESTION You MUST DECIDE oN THE
ANSWER BEFQRE LOCKING AT THE CHOICES . PUT YOUR ANSWER IN THE
MARGIN 'ngﬁﬂ LooK AT THE CHOICES,

THIS TYPE OF QUESTION LOOKS EASY RUT IS THE MOST DITFICULT of ALL
TO ANSWER AS THE CHOICES Wil MUCK YOU UP VERY EASILY.

1715 ESSENTIAL TO WRITE YOUR “GUESSES' FIRST 0 PREVENT BEING
CHETRACTED, : .

SECONDLY
. MULTI-CHOICE  QUESTIONS THKE A LONG TIME TO READ, STUDY & ANSWER;,

. ION ANY ONE QUESTION. . |

TS CERTIFICATE 15 A 'TERTHER IV YQUR CAP' AND IS THE ‘S:TF?CTWJCT

it
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. 45. Refer to dlagram 4. Determine the supply voltage E.

(a) T0v AL, {@\ ' '
{n) 110v AL, '

{C] 51:"&' I'E'lc’i .

{d) 14.0v AL E
. o
o— - ¥
Dmarum 14 |
46. Refer to diageam 15 Detarmine the valoe of curremt I:
Ia--lI_-—' —
(a) 30m#A, OmA i BnA
(o) 1&.1m4, I5mA
(c) 20mA, £ ==
(d} 10mA. S
G L
Diagram 13

47. Two M00UF/25v electrolytics are conmected in parallel. The resulting
capacitance of the combination s

{a) 200uF/50v,
{p) 100uF /50,
{c) 200uF/25v,
(d} SO0uk /50,

48. Removing the iron core from an inducter wikh

(a) reduce the inductance,

{b) increase the voltage across the coll,
() reduce the current flow,

(d} change the circult characteristics.

FART B -
Short answer section,

49. What iz the combined value cf these five resistars :nnnef:téd in series:
M2, 220k, 4k7, 470R, 3R,

_ 1 rmark
50, Describe what you krow about the minimum voliage and current that will
kill you,
. 3 marks
5. Describe how o wire up 8 3-pin plug.
- 3 marks

52, Why is a radiator and toaster aarthed but an electeic drill is not.
[ mark,

53, ‘What wil] happen if a radiator is conrmected to an extension lead that has

the earth and active leads pgversed?
' 2 marks.
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BASIC ELEGTRONICS CERTIFICATE
(ANALOGUE ELECTRONICS)

This paper carries 60 marks. Section A: 25 % 7 mark quastions.  Sectiom B:

10 marks as allocated. s} 0
l. Refer to dlagram 1. ldentify the fotlowing FET symbols: ¢
ta) . n channel E MOSFET 2. p channel J FET - G

D s @ '

2. n channel J FET 4. p channel D MOSFET
(b} 1. p charnel J FET ~ %, n channel E MOSFET

3. o channel D MOSFET 4, n chanrel 1 FET O D
{c) I. n ehannel J FET 2, n chanrel 2 MOSFET

5. P channel £ MOSFET 4, p chennel J FET g G
{d) 1. n channel D MOSFET 2. p channel J FET g S

3. n charnel I FET 4. p channel E MOSFET @
D}G%rﬂmi
2. When testing an NPN transistor with a multimeter, the readings oo an
ohms scale for a qood deviee should bae:

{a) base-collector high/low, collectar-ernitter high/low, base-emitter high/law

(&) base-eolizctor hish/low, collector-emitter high/high, base-smitter high/low
{c) base-collector highflow, collectar emitter high/high, base-emitter high/high
(d) base-collector high/high, =ollector-emitter high/tow, hase-emitter hich/high

3 The transistor in diagram 2 is replaced with ome having @ higher gair. To
maintain the same operating point, the resistor R] must Ee:

{a) incressed,

(b} decreased,

{c) remain the same,

(d} decreased in resistance but

increased in wattage rating,
- RE. '
. R —
Lo o -] C2
4. An emitter resistor added to the circuit in dizgram 2 wiil: c
i
increase the gain of the stage,

a)
b} decrease the gain of the stage,

c) improve the low frequency response,

d} convert the stage to an emitter feilower.

{
{ |
{ Diu.tirnm 2.
(

Ao A 1,000uF 25 electroiytic is always larger thar a 1,000uF / lév type:

{a) true,
fn) false.
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