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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on fhe answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of TWO (2) sections. Section A and B. Answer all
questions in Section A. For Section B, answer TWO (2) questions only.

6. Answer all questions in English.

THERE ARE 5 PAGES OF QUESTIONS AND 2 PAGES OF APPENDIX, EXCLUDING THIS PAGE.
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SECTION A (Total: 50 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

For a class B power amplifier having a input voltage (Vin) of 10 V rms, a power supply (Vcc) of

30 V and providing a output voltage to an 16 Q load, determine:

(a) Input power, Pi (dc)

(4 marks)
(b) Output power, Po(ac)
(4 marks)
(c) Circuit efficiency, n (%)
(4 marks)
(d) Power dissipated by both transistors
(3 marks)

Question 2

Figure 1 shows the waveform of the non-inverting amplifier circuit. Explain the possible
cause(s) of the problem.
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Question 3

CONFIDENTIAL

(12 marks)

By using the LM741 and its data sheets attached in Appendix, design an inverting amplifier that

will deliver a 12V, output voltage to a 15kQ) load resistance with a 50mV,, input voltage.

For this inverting amplifier,

(6 marks)

(a) Draw it's schematic diagram and put the 8-pin DIP pin numbers in this diagram.

(b) Perform a complete analysis by determining the value of Aci, Zi, Zow, CMRR and fpa.

(Assume, A= 0.01)

(c) Determine the maximum allowable input voltage, Vinmay.

(d) Sketch Vin and Vout on the same curve.
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SECTION B (Total: 50 marks)

INSTRUCTION: Answer TWO (2) questions only.

Please use the answer booklet provided.

Question 4

Refer to Figure 2 and answer the following questions.

Ambplifier A R3=10kQ

|
|
|
R2=15kQ I Amplifier B
|
|
|

r———-——,

Figure 2

(a) Identify amplifier A and amplifier B.

(b) Determine the output voltage across R7 (Vo).

Question 5

CONFIDENTIAL

(3 marks)

(22 marks)

(a) Design the Astable Multivibrator circuit using a 555 timer which can produce square

waveforms at the desired frequency.
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(b) The above Astable Multivibrator needs to be operated at 350 kHz. Determine the value of

capacitor, if both resistors equal to 7.5 kQ.

(5 marks)

(c) Draw the input and output waveforms of the Astable Multivibrator of question 5(a).
Determine the width for each pulse of these square waveforms (t1 and 12).

(15 marks)

Question 6

(a) The filter in Figure 3 is evaluated by a student. Calculate the cutoff frequency, fc and

select Ry such that the filter has Butterworth response.(refer Table 1).

(4 marks)
(b) A certain type of active filter has been designed and is shown in Figure 4. As a trainee of
elee{ronics engineer who have been asked by the manager to evaluate the filter

performance.

i. Determine the type of active power filter as shown in Figure 4.

(2 marks)
ii. Determine the no of poles and the roll-off rate for the active filter in Figure 4.

(4 marks)
il Evaluate if the above filter is optimized for Butterworth response.

(5 marks)
V. Calculate its cut-off frequency, fc.

(3 marks)
V. As a measure to reduce parts count in the Bill Of Material, your manager has

asked you to recalculate Rs,RgR7,Rs such that Rs=Rs=R;=Rz=R while perfectly
maintaining filter performance. He has also decided that C1=C2=C3=C4=0.22uF.
Calculate the R value. '

(7 marks)
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) Table 1
No of poles Overall DC Gain
. 2 1.586 (4dB)
: 3 2(6dB)
4 2.58 (8dB)
5 3.29 (10dB)
6 4.21 (12 dB)
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! END OF QUESTION PAPER
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APPENDIX

November 1994

National Semiconductor

LM741 Operational Amplifier

General Description

The LM741 series are general purpose operational amplifi-
ers which feature improved performance over industry stan-
dards like the LM709. They are direct, plug-in replacements
for the 709C, LM201, MC1438 and 748 in most applications.
The amplifiers offer many features which make their appli-
cation nearly foolproof: overload protection on the input and

output, no latch-up when the common mode range is ex-
ceeded, as well as freedom from oscillations.

The LM741C/LM741E are identical to the LM741/LM741A
except thal the LM741C/LM7ME have their performance
guaranteed over a 0°C to +70°C temperature range, in-
stead of ~55°C to +125°C.
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CEMTEAL s»*mv

, speckied thods speciicstore appay forvs = 118V, -55°C < T £ +125°C (LM7A1/LMTA1A). For the LM7A1C/ LMIA1TE, these

maﬁeaﬁonsmmﬁadtoo"c £ Tp = +70C

Note 4: Camiated value from: BW (MHz) = 0. 35/1-‘659 ”ﬂme(,u.s}

Note 5: For miﬂaw specifications sae RETS7A1X for LM741 and RETS741AX for LM741A,
Note 6: Hunian body modsl, 1.5 ki) in series with 100 pF.
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