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. DEFARTN

INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefutly.

3. Number the answers correctly according to fhe numbering system used in this
question paper.

4, ALL the calculations MUST be shown.

5. ALL sketéhes and diagrams MUST be labelled and neat.

6. Keep questions and subsections of questions together.

7. Write neatly and legibly.
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QUESTION 1: ALTERNATING CURRENT THEORY

1.1

1.2

1.3

Which factors determine the capacitance of a Capacitor?

Why is the differentiator called 3 high-pass filter?

Refer to FIGURE 1 below and calculate the following:

R,=750

FIGURE 1
1.3.1 The total impedance Zr (Write the answer in pofar form.)
1.3.2 The current value in each branch of the circuit

QUESTION 2: POWER SUPPLIES

2.1

2.2

2.3

Calculate the vajye of a second capacitor in the RC-n-filter circuit, if the

following values are known:

f =50 Hz before full-wave rectification:
Vr(rms) = 1,8 V aﬂd R = 1,5 kQ

Draw a neat, labelled block diagram of g power source

positive and negative voltages to Operational amplifier

Briefly defing the term volfage requlation.

S.

Vlr(rms) =08V:

, Which can supply both

PTO
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' QUESTION 3: TRANSISTOR AMPLIFIERS

3.1

3.2

3.3

The following values of a fixed voitage biased amplifier are known:
Vee =12 Vilg=5 mMA; Vge = 8 V: Vge = 0,6V, =200

Calculate the following:

A fixed forward biased voltage amplifier has the following information:

hie = 1,2 kQ hre =2 x 10"
hfe = 60 hoe = 20 pVIA
Ry =220 kO Re=2kQ

Calculate the following, according to the precision method:

3.2.1 The input impedance of the transistor
3.22 The current gain of the amplifier
3.2.3 The voltage gain of the amplifier

Name any TWO types of distortions that can appear in common emitter
amplifiers.

QUESTION 4: OPERATIONAL AMPLIFIERS

4.1

4.2

4.3

Indicate whether the following statefnents are TRUE or FALSE. Choose the
answer and write only 'true' or 'false’ next to the question number
(4.1.1 - 4.1.2) in the ANSWER BOOK.

411 An active filter needs a power supply
41.2 An operational ampiifier has a high open loop gain

Draw a neat, labelled circuit diagram of a practical operational amplifier which
is connected as a differentiator.

Calculate the value of the capacitor in QUESTION 4.2 if Rr = 2 kQ and the
frequency (f) = 500 Hz.

PTO

(2)
(4)

(3)
(2)
(2)

(2)
[15]

(1)
(1)

(3)

(4)
[9]
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QUESTION 5: INTEGRATED CIRCUITS

5.1 What is the output voltage of a 7812-voltage regulator? (1)
5.2 Show, by means of a neat, labelled sketch, how the terminals of a 7812-
voltage regulator should be connected. (3)
4]
QUESTION 6: TRANSDUCERS
6.1 Make a freehand drawing of the Hall effect displacement transducer. (6)
6.2 Briefly explain the operating principle of a transmitter/receiver system that
" makes use of an infra-red diode and a photo-diode. (5)
) [11]

QUESTION 7: ELECTRONIC PHASE CONTROL

Draw a neatly labelled block diagram of a general closed-loop system and briefly
describe how the load condition is kept constant. [9]

QUESTION 8: TEST EQUIPMENT

lilustrate by making use of a 4-bit binary code, how a successive approximation A/D-
converter would measure an initial unknown voltage of 13 voits. [6]

) }QUESTION 9: OSCILLATORS

)

© 9.1 Calculate the frequency of a uni-junction transistor-oscillator if.
R=15kQand C =10 uf (2)
9.2 Design a neat, labelled A-stable muitivibrator circuit that consists of two

resistors, a 200 pf capacitor, a 555-timer, an NPN-transistor and a normally
open relay. The relay must be switched on (tnign) for 30 seconds and off (tiow)
for 15 seconds.

Calculate the values of the resistors and draw the circuit diagram. (12)
[14]

TOTAL: 100
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Iy =1Ip - j(I, ~ 1)

a+jb=a?+b?/tan 2 = r/8

a

r/8=r(cos@+ jsin )

PIV =V,
Rr(rms) = 0,385 Vm
v,

r{rms)

Va’c

¥V =

Vetp -
Vi =V, — (pz p)

I
Ve = Vi~ 2;&.

Vr( 0= Idc V
" 2B T 2ARR, 3fCR,
I, 1

"2, T 2R,

2. T830(E)(J 2)T -

¢=tand
=L
“d = CF;

Ve =2V, =0637 v,
i3

V=LV, =038 v,
T

PV =2 Ve
Vr(rm.r) = 0,305 Vo

V( )= K(P - p)
r(rms
243
I
Vdc = Vm - Z;_CC
p Tge Vie
F(rms) = 4\/—]{(? 4\/—fCRL
e e 1
W3V, 43fCR,
W omsy = ——oC 7
Plrms) = T, r(rms)
JRE+x2 "
. Vr(r'mS)
Vdc
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FORMULA SHEET
vV 2
I=— p=v=rr=L
R
VT=K+V2+V3+...=II.R1+12R2+I3R3+...
IT=Il+1-2+]3+...=—pi‘+ﬁ+£+...
R R R
T=RC r=L
R
dv . 1
Ve =RC— Ve =— At
R dt ¢ RC,[V‘
1
C Xy =2 X = ——
L =2 C T o
Z=R+jXL Z=R—ch
. ' Vr
Z:R+](XL—Xc) IT=———
Zy
Vep=IrR . Vy =Ip(jX)
1
Ve = Ir(=jXc) -
¢ d ¢ S Zﬂ\/ff
QV_V_.zf_zf_}_\fZ S
Ve Vr R R RNC f-A
' 1 1 1
2~ h Zy 2y I
ZrZy v v
= 2222 Ip=I +1y=—+—
T 7+ 2, reaTR Ty g,
_ROUXL) 11
""R+jx, Zr R X,
. |4 V
I =Jp—jI I [ pm—
T r— ML T R JXL
T_R(—ch) 1 1.7
R'—jXC ZT R XC
4 14
Ip =15+ JI =t j—
T =ig T JiC T=% JXC
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Ve =Vae ~ Lack "R, + R

P ~ Vr(rms)
p(rms) (ZJU")ZLC

VR = AL VeL
457
3,

2Vm = VCZ = Vm + Vcl

%VR

AV,
I

§=—2
AV;

V:‘(max) - Vz

Rs {min) = I ()
z

_ Ryy (Ve =V

Vy=Ve+ Ve

7 =k __hfehreZL
I

T830(E)(J22)T

Vdc

Ve(rm)

V| rms =
rm)  (4nf P LC

V=V 00
VrL

Vbe = hieib + hrche
h
4, .k 4; = hy,
1+ hOeZL

T\ T4 o Zo \Rer 41 R, + R,

A, = “hptt 4,= g
’ hie + (hiehoe - hfe JI/lre) Zy hfe

Z, = hye
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Z = ZZ=
2  hghe Proe
*  h, +R,
2
A2R hfe RL
A4 =17 4 4 4 =L
d R o P g
Z():RC//RL//Zz:ZL//ZZ
ZO -_'-Rc//zz =ZL//ZZ Zl=Rb//Zl
Ro+1;
=R /Ry I Z =0T 0
Z; =Ry Il Ryy 11 Z4 1 Rop =7,
Ry (1) Iy
In=hel, =h, | 2=t =20
s fe(szw,-e B

For common base, substitute all the ‘e’ subscripts with a 'b' in the h-parameters.

R.I
Zy =R, /R Iy =—=¢
L=8 IRy 1 R+Z,
‘ . Ad - Adm
CMRR = Zdnm CMRR (dB) = 20log £dm
cm cm
Ie =—V'L IC='{'¢-
R, 2
V, h
.RL Z"R—L‘ ngL=_fe"‘RL
IC ie
R R
V0=— =L I/; VO— —f+1 V
Rl 'Rf }
R R R V, ¥ V.
Voz—(—f-—_Vl+-—-!~.V2+——f-.V§] V0=—(—‘+ 2 3JRf
B Ry Ry Ry Ry
VO Z—(Vi'*'VZ +V3) V0=—‘(II+.[2 +]3)Rf
1 1
(0 =-—= [0 Vo (ty) === [ Vi) 4V (t0)
R
r:i sz.“i
f Ry
RR 1
R s =
"R +R Je =3
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4= X
RS
f=RfC

Vo =L v, - 1)
O_RS 2 1

1
2m\JCiCo Ry Ry

fo=

1
B 27 LTCI

1
271' LCT

1
o= LC,

f‘"EE

tl =0,7R2Cl

1

Jo= LARC

t=11RC
fow = 0,693 (R)C
I = ligw + thigh
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Vo(f) = - RfC%VJ sin @t

V=AW, ~¥)

Vo=V, -W

1
2aRC

Jo=

Lp =1L + L, +2M

t2 = 0,7 'Rl C2
Vi= LRy + Vyerowy

1,443

Jo= (R, +2R5)C

rhfgh = 0,693 ('RA + RB)C

AR/ R
T AT

1
/4

R=p

I
amount of turns

Resolution =

PTO
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voltage drop across adiacent turns
Resolution = g P J
total voltage drop

R =487 ‘- T=273+°C
VA=Eﬁ__.VT Vs =—t__p
1+ Ry R, + Ry
VAB=VA_VB G Av=§
i
Vian = kH
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