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ASSIGNMENT 1

INDUSTRIAL ELECTRONICS N4

QUESTION 1

Detemine the value of the cuaent tbrcugh Rt in tlte following diagam using

KirchofFs laws (o{ly).

rl

QUESTION2
Use Thevenin's method to calculate the potential difference across RL in the

following ligure.
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QI'ESTION3

Use tle superposition method to calculate the curent flovr' though RL in the

following figure.

QUESTION 4

Use Thevenin's theorem to calculate tlte curent thlough the 4 O resistor in the

following diagram.
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ASSIGNMENT I

QUESTTON 5

Use Thevenin's metiod to calculate the crment flow through Rt in the following

figure.

QUESTION 6

Calculate the total cfucuit impedance and circuit crment using j-notation only.

tl0l

l10l

10 + J20

15 +  J21,21

12 -  J15
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QUESTION 7

Ifthe following circuit is resonant, calculate the following:

l) The resonant frequency.

2) The cunent tlrough the coil.

3) The cunenL rhrough tle capacitor.

4) The dynamic impedance.

5) The rotal currenl ftom lj1e suppl).

Q Draw the phasor diagram.

20v

t10l

QUESTION 8

(a) t'rom the following circuit diagmm what power is dissipated in \ when VRt

is setto 0 O? {1}
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ASSIGNMENT 1 IEL 4OO

(b) From the circuit diagram what power is dissipated in R" when VR' is set

to  50  O? {1}

RL

12N)

(For the following type of question only write the colaect answer in your assignment)

(c) A germanium diode

bias before the diode

must have at le 0,3 t 0,7

switches off conouc$

volts or greater forward

{ l }

(e) If a zener diode is irselted the wron_g way round (incooectly) it behaves like a

."+'.:>y/.-.'--=\

(d) When a junction diode is forward biased th(| positive I negative Iside of the
\- -

supply is coupled to the anode ofthe diode. \'-,,,-"

(0
@,
What is the expected outlut voltage oa tzeiA; diode, specified as 9 V + 10%?

RLC circuit at resonance the impedance is at

RLC circuit at Lesonance equal to

[V. TV"TV" land the circuit crment is at a

the supply voltage is

minirnum I maximum

{r}

{1 }

{r}

{2}

{2}

t10l
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QrrEsnoN9
(a) Define imp€dance.

@) Define or describe Q factor.

(c) Ia a parallel resonanl circurt at resonance

mrnimnm I ma<tmul aod the

(Q At rcsonance XL: Xc in

circuiVs.

the impedarce is

acceptol f rej ector

{2} ,
{2}

{2}

G.t

(D

G)

A sedes resonant circuit is also known as

A parallel resonant circuit is a-lso krrowrl as

At resonance tl1e power factor of a cilcuit is

{1}

{ l }

{1}

{1}

tl0]

t101

QTIESTION 10

Explain with the aid of a aeat, labelled oircuit diagram, how a unij unction tansistor

can be used to trigger a silicon controlled rectifier (SCR).

roTAr [100]

circuit current is al minimum imaximum

ase  es a parallel 'both series and paralle]
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ASSIGNMENT 2

INDUSTRIAL ELECTRONICS N4

QUESTION 1

(a) A 9 volt r€gulator uses a 0,5 W zener diode to supply a constanl voltage of

9 volts &om a 12 volt supply. Calculate a suitable value for the series resistor

ifthe load curent is 15 mA. {4}

O) A power supply delivers a no-load voltage of 22 volts. At firll load the voltage

&ops to 18 volts. Calculate the percentage voltage regulation. \2t

t6l

QI]ESTION 2

The following diagram is ofthe wavefom obtained from a fi:ll wave bridge rectifier.

12Y

Calculate:-

(1) 'fhe 
avemge DC voltage. {2}
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ASSIGNMEIIT 2 IEL 4OO

a)
(3)

(4)

(5)

(6)

(7)

. (8)

The pulsating DC voltage when no filter circuit is used.

The transformer's secondary RMS voltage.

The output dpple voltage.

The ripple factor when no filter is used.

The tansfomer's secondary peak voltage.

The transfomer's average DC voltage.

The peak inverse voltage @IV).

Iu a CE transistor circuit ifthe emitter curcnt is 40 nA and the base

current is 75 pA, what is the collector cullent?

What is the functr'on ofeach numbered component in the followirg

diagraft?

What is lhe affect on the amplifier if Ci is removed? Gain will

increase I decrease

{1}

{1}

12j

{1}

t1)
{ l }

{r}

t10l

12I

{3}

o QuESrroN3
(a) -

(b)

{1 }



ASSIGNMENT 2

(c) Draw a neat, firlly labelled characteristic curve of a unijunotion

lransistor.

current I voltage controlled device.

Draw a neat firlly labelled characteristic curye of a twmel diode.

QUESTION 4

IEL{O

(d)

teJ

AFETisa

{3}

{1}

{4}

n4l

(a)

(b)

Draw a neat, fully labelled circuit diagram to show how a triac can be

used to control the speed of a small AC motor. The following voltage

wavefoms must be shoun:- i) Input voltage. ii) Voltage aqoss tlle

motor. lu) votlage across me mac.

Draw the circuit diagram and calculate the output voltage of a voltage

summing op-amp. The values ofthe input voltages and resistances axe

given in the table and lie feedback resistance is 680 kO.

Vl= 1,75 volt R, = 100 kc)

V, = 2,854 volt &: 120 ko

Y,=2,325 volt &=500ko

Define a transducer.

What is tle basic funclion of a potentibmeter as a transducer?

Give four requirements of a transducer.

t6)

{4}

tl0l

QIJESTION 5

{2}

{2}

{4}

\a)

(b)

(cJ
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(d) Give two physical quantities that axe converted to electrical outpul

values by trarsducers. {2}

u0l

QIIESTION'6

(a) What is a firnction generator, {2}

(b) Can a function generator supply different output wavefoms

simultaneously? Motivate your answer. 12j

(c) Draw a block diagram of a basic imction generatoq your dmwing must

be tully labelled. {4}

(d) Dmw a neat square wave with a mark to space ratio of one. Clearly

label the mark, space, a leading edge and a tailing edge. 12|

QI.fESTION 7 (Miscellaneous questions)

(a) A sine wave is displayed on a CRO screen (oscilloscope). The peak-to-
peak distance is 5 cm and the distance between cycles is 4 cm. The
volts/cm dial is set to 10v/cm and the time/div is set at 100 psec/cm.
From the following list ofpossible answe$, choose the conect amwer
for €ach ofthe questions.

25 volt 5 volt 0,4 ms 35,4 volt 4ms

50 volt 250 Hz 2,5 volt 2,5l<I1z 17,7 volt

t l0 ]

(i)

(i1)

(i i i)

(iv)

Determine the peak-to-peak voitage.

Determine the periodic time ofthe wavelbrm.

Determine thc maxirrum val e ofthe voltage.

Detemine the fiequcncy of the rvaveform.
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