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Om:n&.m»mm,.,.ms::.m drawing instruments.

Calculators may be used.

This nc,mmﬁo: paper consists of 7 pages, 1 diagram sheet and 1 formula sheet.
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1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers correctly moooa_:@ to %m :caum::@ m<mﬁm3 used in this
question paper.

4, ALL the skeiches and diagrams 3cmdwm.,_m6m, o_mmm,mna neat.

5. ALL the final answers must cm mn?ox_amﬁma mnocqmﬂmz to THREE decimal
places.

6. Keep questions and subsections of qmmmno:m together.

7. Questions must Um_mamémam;_: wmcm\oq BLACK ink.

8. Use nt =3, E.m

9. Start each @mmao: oz a Zm<< page.

10. <<Em :mm% m:a mm@&_«\
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1.2

1.1.3

1.1.4

The algebraic sum of the voitages across the series components in
an alternating current circuit is equal to _%m mcnnz voltage.

The collector current of a transistor s:__ _soﬁmmmm E:m: the base-
emitter forward-bias voltage is _:Qmmmmm

An SCR has three junctions.
,, (6x1) (5)

Various options are provided as mawm&_m._,wswima. to the following questions.
Choose the answer and write only the letter (A-D) next to the question
number (1.2.1-1.2.5) in the ANSWER BOOK.

1.2.1

1.2.2

Resonance ¢an occur only in a circuit which contains .

A resistance and capacitance.

B. . resistance and-inductance.

€ inductance and capacitance.

D inductance only or capacitance only.

,,.Em._ﬁmi characteristics of an operational amplifier are .

.p ~very high output impedance, low input impedance, high voltage

1.2.3

gain, ability to handle both AC and DC signals.

B very high voltage gain, high input impedance, low output
impedance, ability to handle both AC and DC signals.

C very high voltage gain, high current gain, low output
impedance, high input impedance

D very high output impedance, high input impedance, high
voltage gain, ability to handle both AC and DC signals.

Negative ions are atoms that .

are electrically neutral.
have lost an electron.
have gained an electron.
have lost a proton.

ToOwr>
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1.3

Co

D base-emitter or base-collector junction
: (5x 1)

Choose the correct word(s) from those given in U&nwmw.ﬁfﬁ_ﬁm only the
word(s) next to the question number (1.3.1 —1.3.5)in the ANSWER BOOK.

1.3.1

1.3.2

1.3.3

1.3.4

,ocma&o:

,Emc_umdzommmd:mm‘,ﬁ,@mﬁ.W,,miamrm,:wc_mﬁa:03M:m
channel. .

A common-emitter mEn;_,Emﬂ has a phase shift of (a) (0°/180°),
a (b) (high/low) oczmmﬁ @mS m:a a Anv (high/low) voltage gain.

The output 9n ‘a series Qﬁnm« is measured across the
(a) (diode/resistor). m:a the ocﬁ& of a parallel clipper is measured
across, %m (b). a.oam},mm_mﬁoc

A-(a) a:m.mmmB\a:m_ trace) oscilloscope has two electron guns
and the (b) Aamm. beam/dual trace) oscilloscope has two modes of

g;OQﬁm_ :m:macoma makes use of the (a) (photo-electric/piezo-

,_.u,,,_,,.,._,..,Qmo:_ov effect and they develop a voltage across them when

pyright reserved

(b) (subjected to a force/exposed to light).

TOTAL SECTION A:

(2)
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2.2

Qu

3.1

e

Cepyright reserved

2.1.3 The magnitude of the currents 1, and 1, by Bmx_:@ use of the
equations in QUESTION 2.1.1 and Ocmm._._OZ m 12,

The following paragraph explains the doping n«oommmmm mm_moﬁ the correct
word from the options provided that would Bmxm %m mﬁmﬁmﬁm:ﬁm true.

The deliberate addition of controlled m:\_oc:a 9ﬂ %Qm_o: mSBm or impurities to
a pure or intrinsic semiconductor is called doping.

It a (2.2.1 pentavalent/ trivalent)- _Bncﬁg atom: Am <m_msom electrons) was
added, an excess of (2.2.2 holes/electrons) would be produced. This process
is called (2.2.3 acceptor/donor) doping and results in (2.2.4 P-type/N-type)
material being formed. In this type Q Bmﬁm:m_ the majority charge carriers are
the (2.2.5 :o\mm\m\mo:o:mv

However, if a (2.2.6 bmﬂm,\m\mi\%_\m\m:m atom (an atom that has 3 valence
electrons) was added, an excess of (2.2.7 holes/electrons) will result and this
process is called Am.m.m acceptor/donor) doping. This process results in
(2.2.9 P-type/N-type) material being formed. Here the majority charge carriers
are Am ..o. 10 bc\mm\ﬁmo#o:&

O«mé a ﬁam:ma m:ocn q_m@qma of a half-wave voltage doubler.

GZw

Oonmamﬁ the phasor diagram in FIGURE 2 on the attached DIAGRAM
SHEET and determine the following:

3.1.1 The value of the inductor in mH
3.1.2 The value of the capacitor in uF
3.1.3 Supply current

3.1.4 Phase angle

NOTE: The supply frequency is 50 Hz.

(4)

()

(3)
[1e]

(3)
(3
(@)
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[16]

QUESTION 4
4.1 Show, with aid of a labelled circuit a_mmﬂma :o,z mm:mm-oc:ma negative
feedback is achieved. (6)
4.2 The most important characteristic: 9“ a g.msmmmﬂoﬂ é:m: cmma as a switch is its
operating or switching mnmma
Refer to FIGURE 4 on the O_>Qm>§ mImm.“. and name each of the following:
421 ta
4272 [
423t
424 a
425
,,,m.mym.,
B6x1) (6)
4.3 | ,,.w,m@n_v\,mmwo:dm the operation of each of the following ampilifiers:
Aml Class A (2)
4.3.2 Class B 2
[16]
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o.3

using the Input waveiorm given in FiGuURE 5 of DIAGRANM oreel 1, araw
the corresponding output waveforms for the 8:925@ ovm&aoz& va:rm_‘m
(5.3.1-5.8.2) in the ANSWER BOOK.

5.3.1 Integrator

5.3.2 Differentiator

QUESTION 6

6.1 Draw a neat, ,mum__ma U_oox a*m@«mg o‘,. a successive- approximation digital
voltmeter. v .

6.2 Explain the Uc_ﬁomm Q a om%oam S< tube as used in an oscilloscope.

6.3 Briefly mxn_ms Em oumqmﬁn@ U::oﬁ_m of the following diodes:

8.32

6.3.1 <m«mok6q aaam |

n:osga%
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(2)
[186]

(8)

(3)
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FIGURE 1

| Oﬂm . 142A

[xg=2A 350Hz

/ FIGURE 2

L =2, 122A

Base current

FIGURE 4
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FIGURE 3
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FIGURE 5
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Lo =1y SinGp

Transistors:

Y7
| Ve
.. e

lc=

R,
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Nu.. = N%F QQ%%P

_k-A-E,
d
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