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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.
2. Read ALL the questions carefully.
3. Number the answers correctly according to the numbering system used in this

question paper.

4, ALL the calculations must be shown.

5. ALL sketche.s and diagrams must be labelted and neat.
B. ' Keep questiohs and subsections of Iquestions together.
7. Write neatly and legibly.

QUESTION 1: ALTERNATING CURRENT THECRY

1.1 The selecfivity of a resonant circuit is a measure of how well a resonant circuit
responds to a range of frequencies and separaies others. Indicate the
diference in high and low selectivity and bandwidth by means of an

amplitude-versus frequency response curve. | (5)
1.2 in a series RL circuit, under what circumstances would the phase angle be

0°or90°? _ (2)
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A circuit consists of the following components:

Z,=120-]21,21Q

Zp=180+] 25,31 Q

Z3=100+] 47,31 Q

If Zy and Z; are connected in parallel and this combination is connected in
‘series with Z; to a 250 V, 50 Hz supply, then calculate the following:

1.3.1 The total impendance of the circuit
132 The total current flow through the. circuit

QUESTION 2: POWER SUPPLIES

2.1

22

The following information in connection with an RC-n-filter is known:

R.=15kQ Cy=470 pf Cz =47 if R=10Q
Vic=16V Virms) 1,8 V by Cy f=50Hz

The supply is rectified by a bridge rectifier.
Calculate the folloMng: '

2.1.1 The DC-voltage across the load R

21.2 The ripple voltage across the second capacitor
2.1.3 - The ripple factor across the first capacitor
214 The ripple factor across the second capacltor

A zener diode reference source is supplied by a 15V 1V DC»suppIy Ifa

maximum load current of 100 mA must be delivered to a 120 O load, calculate
the minimum value for the series resistor.

QUESTION 3: TRANSISTOR AMPLIFIERS

3.1

The following values of a common emitter amplifier are known:

V=12V  I.=10mA vce—ev

Calculate the values of the following components:

3.11 R. (collector resistor)
3.1.2 Rps and sz
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3.2 Calculate the input impédance Z; and the output impedance Z; of the circuit in
QUESTICN 3.1 by means of the approximate method if:

hie = 1,2 kQ hee = 2 % 107
hfe = 100 hoe = 20 PAN (RS= 0)

3.3 What effect does a temperature rise have upon the following:

3.3.1  The coliector current Ico
3.3.2 The base-emitter voltage Vee

QUESTION 4: OPERATIONAL AMPLIFIERS .

4.1 State FIVE characteristics of an ideal operational amplifier.

4.2 421 Draw the circuit diagram of an active low-pass filter.
422 Calculate the resistor values of a low-pass filter if the cut-off

frequency must be 20 kHz and a capacitor value of 22 nf is used.

QUESTION 5: INTEGRATED CIRCUITS

5.1 What should be dene with the unused inputs of a CMOS-integrated circuit
when it is connected to a circuit?

5.2 Indicate whether the following statements are TRUE or FALSE. Choose the
“answer and wiite only 'true' or ‘false' next to the question number
(52.1-5.23) inthe ANSWER BOOK.

.5.2.1 - . CMOS-integrated circuits have. higher.noise immunity.

.5.2.2 CMOS-integrated circuits are susceptible to static charges because
of their low reactive input.

52.3  As soon as you work on the circuit of CMOS-integrated circuits, the
power supply to the circuit must be switched off.
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QUESTION 8: TRANSDUCERS |

6.1.

6.2

6.3

Calculate the peréentage resolution of a potentiometer that has 1 000 turns.

Draw a neat, labelled block diagram of a closed loop system that makes use
of two potentiometers in order to control cannori. :

Draw a neat, labelled circuit diagram of a transmitter/freceiver system that
makes use of an infra-red dicde and a photo diode.

QUESTION 7: ELECTONIC PHASE CONTROL

7.1

7.2

Make a neat, labelled sketch of a trigger circuit for a silicon-controlled rectifier.

Draw a neat, labelled block diagrém of a basic open loop control system. _

QUESTION 8: TEST EQUIPMENT

Draw a neat, labelled block diagram of a frequency counter.

QUESTION 9: OSCILLATORS

9.1

8.2

9.3

If the total inductance of the Hartley tuned circuit is 10 mH and the oscillating
frequency is 200 kHz, what is the value of the capacitor in the tuned circuit?

Draw a neat, labelled circuit diagram of a 555-timer in a A-stable operation.
Indicate the input and output waveforms.

Calculate the oscillation-frequency.of an A-stable 555-timer with the following
values:

Ra=90kQ

. RB=.60KQ
c=1uf

TOTAL:
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FORMULA SHEET

=%
R

VT =Vi +V2+V3+...=11R1+I2R2+13R3 + ...

IT=Il+Iz+13+...=-gl-+%+%+...
T=RC

VR=RC%

X =2#L

Z=R'+jXL

Z =R+ j(X, - X¢)
Ve = IpR

Vo = Ir(=jX¢)

o-tpute KXo 1L L

Ve V% R R RVC fr—-k
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P=IV=I*R=—




Im=1Ip=j{y - Ic)

a* + 5% /tan”! 3-—: r/e
a

a+jb=

r{8 =r(cos @+ jsin @)

Vs = 71-5 ¥, =0,707 ¥,
Vo _Ne_1s

PIV =V,

Retrms) = 0,385 ¥,

= p;'(rms)
Vdc
Viep—
. Vdc -=Vm - (Pz £)
I
Ve =¥p = E‘}%
-V —- Idc = Vdc
r(rms) 2\[3_fC . 2J§jCRL
U R
230V, 23fCR,
Ry
T — . V
de R+RL de
€T anc € 4arc
X,
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0= tan6

_ I
Zd =Tk,
.2
V=2V, =06377,
ki3

V=tV =03187,

m
/2N
PIV =27,
V'r(rm“.) = 05305 Vm

Veto-p)

243

1""Tv(nrn‘r;) =

I
Ve =Vn _Zf%'

14 e Idc — = Vdc
r{rms) 4JST)‘C NngRL

T
43fCV,, - 4J3fCRy

X,

V'r(rms) = < : Vr(rms)

R+ X}




Vb =Ve +Vbe

. Vbe = hie fb + hre Vce

hyg
1+h,.Zy

A = hfe RbT -Rc ‘

! i+ herL 'Rb'T + Z] Rc + RL .
4 = _herL

7 .hie +(hiehae "kfehre) ZL.
7 =h. — hfehreZL

P 4 h,,Z,
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-3
' 1 ‘RL :
Viae =V = Lok _ Ve = R+ R Vac
v Prems v Vem
r{rms) — (ZTQF)ZLC F{rms) (4-7§f)2LC
yR = YL = VEL ooR = ML VFL 100
: VFL VFL
AWy SV =V +Vy Wy =Ver + Ve = Vs + W
AV,
s=te V=V, -,
AV, R i z
Vi) = V2 P,
P L B I =1z
Rs(mm) Iz(max) z Vz
R L(wmin) - .Rg Vo=V, Vg
e Vi(max} _VZ ’ '
R = Vcc _Vce Rb — Vcc —Vbe
¢ ' Ic Ib
p=te C,2
Ib zﬂfRe
) I/;:C Ve ~ Ve
= £ R =-ft~_E
V=70 ¢ 1, I,
i _Vcc_Vce"Ve Rb=V _V;be_ye
g I, Iy
R (V.. =V, 1
Ry ='b—2(—;7:“—b)“ Ryy =EﬁRe

l = fﬁ'ib + RoeV e

.A!zkfe

_~heZy

A=

Z] =kie

PTO
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1. 1
Zy = e Z,=—
2 _ hfehf'e g hae
* h,+R, :
A2R iR,
A, = ik =—A4,4, A = fe
R T P e
ZO=RC”RL”Z2=ZL”ZZ .
ZO=RC”ZZ':ZL”ZZ 21=Rb”zl
‘ Ryl
Z =Ry IRy Z I = bl
h bl b2 1 1 RbT=ZI
Ry (1) Iy’
Io =hgply, = hy | 22 ;=L
0TI f[sz+h:e) 5
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For common base, substitute all the 'e’ subscripts with a ‘b’ in the h-paramelers.
1D P

Z, =R, MR, 11=RRf*'Z
] 1
CMRR = Zam CMRR (dB) = 20log*n
' Acm Acm
fe=£ Ic'=£9_
] 2
Vi h
R =—% 8nk =L R
IC mvL hfg L
RN .. Ry
vy=—|L].% Vy=| L4117
Ry TR
(R R R Vy V-
-V0=—(-—fi.rq+-i.vz+—f.vgJ V0=—[5-+—2+—3}Rf
R, R, 3 : Ry Ry Ry

Vo=~ +¥3+V3) Vo=-(h+1L + L) Ry

_ 1 _ 1
Vo (£ T J'p;(;) Vo ()= Tl L' Vi(ts
1 R
f=— A "
I YR
_ R R, _ 1
g =———— Jo=
R +R, 2R.C

)+ ()
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h= 5 CGR R

PUNEES S
YN e
1
ho= oo
1

ho=onTic

1,5
Ho=%¢
tl = 0,7 R2 CI

1
L4RC

Jo=
r=11RC

b = 0,693 (Rp)C
17 = Yow T thigh .

c=Al/l
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Vol®) =-—Rfcg;.v,-sina)t

Vo= AW, ~T7)

VO =V2 _Vl

1
27RC

Jfo=

IQ"=L1+L2+2M

_ GG,
T _Cl +Cz
.
27RCA6
1 1
fo===

! f1+t2

f=

fz = 0,7 Rl C2
Vi = LaRy + Vie(ony

1,443

Jo TR, +2R)C

thigh = 0,693 (RA -+ RB)C

_AR/R
Alfl

1
wd” 4

R=p

1
amount of turns

Resolution =

PTO
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voltage drop across adjacent turns

Resolution =
total voltage drop
'R =dePT T=273+°C
VA = R2 'VT VB"-: R[ ‘VT
Ry + Ry R, + R,
: 12
Vap=Va4~-Vg A, = ?0
i

Viay = kIH



