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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefuily,

3. ALL the calcutations must be shown.

4, ALL sketches and diagrams must be labelled and neat.

5 Keep questions and sub-sections of questions together.

6. Number the answers correctly according to the numbering system used in this

question paper.

7. Write neatly and legibly.

QUESTION 1: ALTERNATING CURRENT THEORY

1.1 A serlal RC circuit takes 1 ms to charge up to 83,2% of the applied voltage V.
IfR=100kQand Vr=6 V, calculate the following: |
1.1.1 The value of C (2)
1.1.2 Ve after 1 ms @
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1.2

3
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Three components are connected in paralie! across a 10 V, 50Hz supply. The
values of the components are as follows:

R=50;L=20mHand C=100 pf

Calculate the following:

1.2.1
1.2.2

1.2.3

The

The

tofal impedance

total current flow

The current through the three branches

QUESTION 2: POWER SUPPLIES

2.1

22

QUESTION 3: TRANSISTOR AMPLIFIERS

31

An RC-nfilter delivers an output voltage of 12 V. If

Xe2 =8 &,

following:
2.1.1
212

2.1.3

Vo across the first capacitor

R=10Q; RL=300Q

V'imey across the first capacitor

r' across the second capacitor

()
2)

(€)
[18]

and V'gms) = 0,8 V, calculate the

(2)
(2)

Draw a neatly labelled circuit diagram that provides over-voltage protection in

a power supply and briefly describe how the circuit operates.

The following values of a common-emitter amplifier are known:

‘s = 10 MA;

Re=1200;

Calculate the following:

311
31.2
2.1, 3

Vee
Re2

Ra1

B=250and V=18V

(6)
(2

(4)
(2)
)
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3.2 Use the .values of QUESTION 3.1 and determine the following values
according to the precise method:
3.2.1 Z4
3.22 Z
3.2.3 A
Given: Re = 2k
hig = 12kQ

he = 2x10%
he = 100

hee = 20 pAn

QUESTION 4: OPERATIONAL AMPLIFIERS

4.1 Explain the following terms as applied to the operational amplifiers:

4.1.1 Input-offset voltage

4.1.2 Inverting input

4.2 4.2.1 Draw the circuit disgram of an inverting operational amplifier.

422 The input signal to an operational amplifier in the inverting mode is
—2V and the input resistance is 20 kQ. If the_output voltage is
20V, calculate the feedback resistor. :

4.3 Draw a neat, labelled circuit diagram of an operational band-reject fitter.

QUESTION 5: TRANSDUCERS
Indicate whether the following statements are TRUE or FALSE. Choose the answer

. and write only 'true' or 'false’ next to the question number (5.1 — 5.3) in the ANSWER
BOOK.

5.1 CMOS-intergrated circuits have a higher noise itnmunity.

5.2 CMOS-integrated circuits are susceptible to static charges because of their
low reactive input,

53 As soon as you work on the CMOS-ihtegrated circuits, the power supply fo
the clrcuits must be switched off.

PTO
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[17]

@

(2)
(3}

(2

{7)
[16]

1
(N

(1)
(2]
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QUESTION 6: TRANSDUCERS

6.1 If a potentiometer has a resolution of 2%, what will the supply voltage be if the
voltage drop across two adjacent turns is 10 mv? (3)
6.2 Explain, with the aid of a neat sketch and brief descriptions, how an optic fibre
as a communication medium can fransfer signals. (5}
6.3 State ONE application of optic fibre. (1
(€]
QUESTION 7: ELECTRONIC PHASE CONTROL
Show, with the aid of a sketch, what is meant by a half-controlled bridge rectifier circuit.
Indicate the output wave form. [5]
QUESTION 8: TEST EQUIPMENT
8.1 Briefly describe the principle of operation of a successive approximation
A/D-converter. (6
8.2 What is the function of the comparater in the staircase-A/D-voltmeter? (2)
i8]
QUESTION 9:  OSCILLATORS
9.1 Design a switching circuit that will switch a lamp on for one minute when an
infrared ray is interrupted. The circuit must include an infrared dicde, an
operational amplifier and a 555 precision timer. . ' (10}
8.2 Calculate the vaiue of the resistor in the timer if a capaciior value of 470 pf is
used. (2)
[12}

TOTAL: 100
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FORMULA SHEET

Vr=V+1, tVy 4+ =LR + LRy + IRy + ...

Ir=L+I+1 +...=%+%+%+...
T=RC

VR=RC§;

X, =271

Z=R+jX,

Z=R+j(X, - X¢)
Ve = IR

Ve =Ir(-/Xc)

Q=£=&=£=£g=iﬁ=_L
'r r R R RYC f-f

BW = f,- f

ZT=,£2_ZZ_
ZI+Z2

zp = RUXL)
R+ jX;

Iy =1Ig - jI,

7. - ReiXe)
= Rt
R- jXc

IT=IR +jfc-

T=

| e

1

Xp= Ll

27fC
Z=R“‘ijC

2
Ir=-L
b ZT

Vy =Ip(jX;)
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2
P=ww=pr=Y"
R
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Lol Ld_l__}

Ip=Ig = jy —Ic)

ag+jb= a* +b%/tan™ %: r/i

ri g =r(cosf + jsing)

oL L B
T2z VIC TP

1
V.o o=
ms 'JE
Pp _Ne_Is
Ve Ns Ip

V. =0,707V,,

PIV =V,
Rr(rms) =0,3857,

- Vr(rms)
Vdc
Vio-p)
Vae = Vo —‘J—(%'L
'
Ve =Vm — 2;;:.
v = Ia’c = Vdc
rtems) 2 \6 T 2 er3_ 1CR,
o= Lac - 1
2W3fCVy  23/CR,
R,
R F
de R+ RL de
1 1
Xpn=—— Xpo = —
€ anc 4xfC

\ Ac
14 rpms) = “’E" . V;'(rmﬂ
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Q= tanf

_L
23 =Tr,

Vi =% v, =0,637V,

V, =¥, =0318V,,

)

PIV =27,

Vr(rm.s) =0,305¥,

v Vio-p)
r(rms) = 5 ﬁ

Lie
Vdczym_4;c

v = Idc = Vdc _
r(rms} 4 Jg jC 4 J?—, fCR_L“
= L - 1
43CV,,  43fCR,
Xc
R+ X2

Vir(rms) = . 1’;:-(av-ms)

Fr (rms}
Vdc

R+ R
ri:rXc( RRLL]
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V’dc = Vdc - Ichl

P _ V;-(rms)
Yorrms) ‘“W
ve Y-V,
Ver
2V, =V = Ve ¥V
5=4%
AV
Vimaxy =V
Ry (miny = "—(:;n“a:d—)
s(max
Vz
Rymig) =——2— R
Limie) lyr‘(max) - VZ s
V..~V
R = oc ce
[ Ic
1
B= 7,
v
y = Yee
£ 10
Rc = Vcc _]Ifce "'Ve
fag
Rbl = sz (V;Z - Vb)
Vb = Ve + Vbe

Vie = higiy + hre Vce

A
1+hanL

oo te Y _RT Y R
! 1+ herL RbT + Zl Rc + RL

4= ~h,Z,
' hie +(hfehoe _hﬁahre) ZL

hZ,

Zy=h. A
b e,z
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R,
Vr, = ¥
de R, +R, dec .
o _Veem
) " aLC

%VR=KN_L:_ZE_:;.X]09
FL

W, =Vy+Va =V, +2V,

Rb — Vcc _Vbe - Ve

i
Rys =-— AR
b2 10'8“

= igly + ogVeq

Af =k]’e
~h.Z
A, =Lt
hie
Zy=h,

PTO




22 hfehre
. hie +Rs
AR,

A, ""—:‘5'1""':"/1»141

Zﬂ =RcljRL//22 =ZL/"(ZZ
Zo =RC”ZZ =ZL//ZZ

Z; = Rbl //sz /lZi

I
oot (27
Fid

T13KE)NI2)T

Zl =
Poe
2
Ry
P hie
Z] = Rb // Z]
I= Ryrl;
Ryr =44
Ar' ='I—0
5

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

ZL =RC/‘,RL

R R R
Vg =-{%.V; +—I".Vz +—}'2L.V3] Vg =

1 Ry 3
Vo=—() +Vy +V3)

Fo®=== [T

I = ReIl
| =
R, + 4

CMRR (dB) = 2ozog‘7i@

<t

- E_+.Q+V_3 Rf
Ry Ry Ry
V0=—(Ij+12+13)Rf

Vo to) ===z [ Vilts) +7. )

R
A, =—=%

Ry

1
Je= 27R,C

PTO
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- _ e dVi@)
Vo) =~RC=E

a=-X

V—Rf(V )
O‘R 2 1

£)

1

fé - 27[-\JC|C2R1R2

fome L
0 271'-\’LTC1
1
fo= 27 JLCr
A
O 2njic,

15
=%

L] =097chl

i
L4RC

fio=
r=11 RC

Ly = 0,693 (Rg)C
It =gy + tigh

o=Al/]

Q
il
e
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()=~ Rfcg;.v,- sinar

Vo=AW, -7)

Yo=V3 -1

1
2zRC

fb:
Ly =L+, +2M

cp =512
CI+C2

Vi=IaR, + Vbe(ON)

1,443
(R +2R5)C

thigh = 0,693 (Ry + Ry) C

Jo

x _ARIR

AL/l

1
md% /4

R=p

1

Resolutions ——m ——
amount of turns

PTO







Resolution =
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voltage drop across adjacent turns

R = 4?7

R,

Va

Vap =V 4 —Vp

Vran = KH

—R1+R2. g

total voltage drop

T=273+°C
R
P RaR T
1 3
V.
A4, ==L
7
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