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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to the‘humbérir}g‘syst‘e‘m uséd in this question
paper. E

4. All the calculations must be shown.

5. All the sketches and diagrams must be lafge, clear and neat.

6. Keep questions and subsécﬁoné" of q’ueSt:ions together.

7. Write neatly and legibly.
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QUESTION 1: ALTERNATING CURRENT THEORY
1.1 Low and high frequency disturbances can be observed from different levels of
a square test waveform. Show the levels involved by means of a neat sketch. (3)
1.2 In a parallel RL circuit R = 209Q; L=001mH and VT = 20 V,
100 kHz.
Calculate:
1.2.1 Zr  (answer in polar form) (4)
1.2.2 Ir (answer in polar form) e N (2)
1.2.3 I (answer in polar form) " ‘ | (2)
1.2.4 ln (answer in polar form) - | (2)
, : [13]
QUESTION 2: POWER SUPPLIES
2.1 Calculate the value of a second capacitor in the RC-r-filter circuit if the
following values are known; ‘ -
f = 50Hz before full-wave rectification;  V'yymg = 0,8V;
Vigms) = 1,8V and. R =1,5kQ (6)
2.2 Draw a neat,‘ Iébelled'block'diagram of a power source, which can supply both
positive and negative voltages to operational amplifiers. (7)
5 = [13]
QUEST!GN“S:‘ TR&NSISTOR AMPLIFIERS
3.1 ¢ The foi!owing values of a fixed voltage biased amplifier are known:
Voo = 12V; lo = 5mA; Ve, = 6V- Vee =0,6V; B =200
Calculate:
3.1.1 Re (2)
3.1.2 Rs (3)
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3.2 A fixed forward biased voltage amplifier has the following information:

hie = 1,2kQ
hre =2 x 10
hie = 60

hoe = 20uV/A
Rp = 220kQ
R¢ = 2kQ

Calculate, according to the precision method, the:

3.2.1 input impedance of the transistor . : - ; (3)
3.2.2 Current gain of the amplifier ' . (2)
3.2.3 voltage gain of the amplifier. 5, : ‘ (2
3.3 Name any THREE types of distortions that can appear in common emitter
amplifiers. > (3)
[15]

QUESTION 4: OPERATIONAL AMPLIFIERS

4.1 Explain the following terms as applied to the operational amplifiers:
411 Differential “rnd\de )
4.1.2 Common mdde (2)
4.2 421 ) k {Jraw thewrciyrouit diagram of a non-inverting operational amplifier. (3)
422 : Calculate the voltage gain of a non- -inverting amplifier if V4 = 2V: R,
= = 1kQ and R; = 10kQ. (3)
43 ’Draw_’anheat, labelled circuit diagram of an operational band pass filter. [1(2
QUESTION 5: INTEGRATED CIRCUITS
e integrated metal can pack outlay of a 741 operational amplifier and table ALL
termma! assignments. [4]
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QUESTION 6: TRANSDUCERS

6.1 6.1.1 Draw a neat, labelled circuit diagram of a closed-loop system which
makes use of synchronous motors in order to control a radar
antenna. (5)
6.1.2 Briefly describe what happens as soon as the transmitter rotor
moves through an angle o. (4)
6.2 Draw a neat, labelled circuit diagram of a precision switch that makes use of a
light dependant resistor and an operational amplifier. ; : (5)
[14]
QUESTION 7: ELECTRONIC PHASE CONTROL
Draw a neatly labelled block diagram of a general ctosed-‘t‘oopk system and briefly
describe how the load condition is kept constant. i . [8]
QUESTION 8: TEST EQUIPMENT
Draw a neat labelled block diagram of a freqi)ency counter, - [5]
QUESTION 9: OSCILLATORS
9.1 Calculate the frequency Of a uni-junction transistor oscillator if:
R=15kQandC=10puf (2)
9.2 Design, a neat, labelled A-stable multivibrator circuit that consists of two
resistors, a 200 uf capacitor, a 555-timer, an NPN-transistor and a normally
open relay. The relay must be switched on (thign) for 30 seconds and off (tiow)
for 15 seconds.
Calculate the values of the resistors and draw the circuit diagram. (12)
k3 : [14]
TOTAL.: 100
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FORMULA SHEET

Ir =1 +[2+13+...=Z‘—+12-+Y§-+...
R Ry, R
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dv
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X =2nL
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Z=R+ j(X, - X¢)
VR=1TR

Ve =Ir(=jX¢)

7. = 2.
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"TR-jx,
I =1Ip+ jlc
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R
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R
V :_....1__. let
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a+jb=a®+b*/tant 2 = r/6
a

¥[8 = r(cos @+ jsin Q)

fo LR
Yoo \Lc 2

Vs = —= V. =0.707 V

\/’5 m n
Yo _Np _Is
Vs Ng I,
PIV =V

m

Rr(rms) = 033 385 Vm

Vr( rms)
1%

de

o

V.
(p~p)
Vdc =Vm ___’_%__P_

Iy
Vdc :Vm'_ ,);ic

g e 2V,

23fC zﬁ;fCRL

r{irm.‘v‘) =

» EE I de — 1
23fCv,,  23fCR,

Ry

V', = v

de R+ RL de

1 1
X c = - c =— r=
27C AnfC

\ Xc
|4 rinms) = _'R_' . Vr(rms)
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QJ=tand
~_L
“d =R,

m

V=2V 0637V
-

Vi =V, 0318V
zn=

m

PIV =2V

n

m

Vy(msy = 0,305 V

Vr( p—p)

2.3

L4

— C

Vdc Vm ;ﬁE

! dc - Vd )

43fC " 43 fCR,

Iy 1
}‘ provag =
W3OV, 43fCR,

X¢

r(rms) = 5 5 " Vr( rmis)
VR + X¢

rirms) =

Vl

r{rms)

Tt (RR+RRLJ
ML
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Vie =V =4 R

V' . Vr( rins)

r(rms) = (27#)211(:

vR=Vv = Ve
VeL

2Vm = VC2 =V

m

+V,4

s=2e

AV,

H

— Vi(mmx) -V,
Rs(min) - *}—7———)———-
z(max

Vz

—Z R
Vz‘(max) - VZ

Ry(miny =

V-
‘cc Vce

RC B [C
o [C
p= A
Ve
‘10
Rc — Vcc ”ch —Ve
IC 3
R, = BnWe =Vy)
LT T T
: V!) L
v, =V, +V,,

Ve =1, ibk%,hre Vee

_ Illfe
11,2,

4ot Y _RT R,
! A+ hZy \Ryr +Z) \ R, +R,

"‘i’lféZL
hie + (hyh,, — heh)Z,

“H

A =

it

hﬂ? hi‘ezL
L ——

l+h,Z,
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R
Vie=—=kt_—vy
dc RL + Rl de
v - Vr(rm)
r{rms) (472}“)2LC

%VR = ——-—-——.-VNLV“ VeL X100
FL

3Vm = vcl + Vc3 = Vm + 2Vm~
VR = Vi - V:
LB
< VZ
Va Z‘Vr Vbe
Rb - Vcc: ;Vbe
I,
e' > 10
2R,

Rb - VCC _Vbe “Ve
Iy
Ry, = R
b2 10 e

ic = ifelb + hoevce

Ai = hf(’
~h;,Z
Av - fe L
h‘ie
Zl = h’i(:‘
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-4-
h gty h,,
hyp = ———
hie -+ RS
A.ZRL h’fezRL
AP :_"L—__:—AVAi AP=
Rl h’ie
ZO - RC//RL//ZZ = ZL//Z2
7= Ry M Ryy M Z, Ryrl;
' Ryr =2,
R~ (1) I
[():hfelbzhfe (—‘12-2—'~ I.:_O
Ryy + Iy, Iy

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

R I
Z; =R.//R =i
L ¢ L . !  RE+Z]' .
Adnz ‘ ‘ ‘ Adm
CMRR = -4 el . CMRR (dB) = 20log —
“em . k G ) i
Vv I
[e -—-"‘é‘ IC 278
VR ; k : : h
RL:"‘_L ‘ = ngL:”fi'RL
IC‘ ; b p v hie
Vo=—| L1 v, . 4 Vo=|=L+1].v,
= Ry s, R
(R R, R, Vi V., V
VO:"' ‘—Vf‘wV}"}'—"“f“.V'}’f‘_[“.Vj) VO:-— “‘1"'{"-‘2““}"——3" Rf
R R TR Ry, Ry R

VO :—(V1+V2 +V3) VO:~(I]+[2+[3)Rf

1
Vo <r>=~-§—c~j%<r>

) R,
t= L A, =-—
f R,
R, Z*“*—“RlRS f.= !
R/ +R, ¢ 2aR.C
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1V,
Vo(t) = - ke LD
dt
R
A=-—L
RS
r=R;C

VO:ﬁ(Vz-V])
R

5
. 1
T 2n JCLGR R,

1

fo=

275 Ly Cy
P
° " onfLc;
P
T o LG,
.15
fo= RC

1, =07 R,C,

1
T T L4RC
(=11RC

fiowe = 0,693 (Ry) C
Iy = Liow + thigh

c=Alll
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Vo(f) = “‘RIC%VI sin et

Vo= AWV, ~V))
VO =V2 “‘Vl

. 1
Jo=5Re

Ly =L+ L, +2M

C,C,

T_MCI'-{—C;
! =Sl
1
fo_-f_f}-i-t')
12:O7R1C7

Vi=1,R, + Vion

1,443

o= Ry arC

[]lig/l —- 0,693 (R4 + RB) C

x - AR/R
Alll
1
7d? 4

R=p

. 1
Resolution =

amount of turns
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1
(=2}
[

R ) voltage drop across adjacent turns
Resolution =
fotal voltage drop

R =AeP'T T=273+°C
v, =—12 Vi Vp=—tt -
R; +R, R, + R;
Vig =V4 =V, A, —_-%‘il

Vian = kIH
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