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State three areas of applications of Liquid Crystal Display (LCDs). (3 marks)

Figure 1 shows a d.c bias circuit of a common emitter transistor amplifier.
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Fig.1

Assuming VBE =0.7 V, determine the:

(i) base voltage, VB;

(ii) emitter voltage, i

(iii)  emitter current, L

(iv)  collector emitter voltage; VCE.

(8 marks)
@) Perform each of the following arithmetic operations in the given bases:
4)) (0101), + (1111),;
(D - (F),; + (BA),..
(ii) Represent the decimal number 4096 in
(4] BCD code;
(I)  excess -3 code.
(9 marks)
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Simplify the following Boolean expression using K-map:

FA,B,C,D) = ¥(0,1,2,3,4,5,6,7,8,9,12, 13) (6 marks)

Table 1 shows the classifications of logic families.

Table 1 ;
Number of equivalent basic
Category i % :

logic gates on a single clip

1 12 - 99

2 100 - 999

3 10,000 and above

State the corresponding category of the logic families. (3 marks)

With the aid of a logic circuit diagram, explain the operation of an edge triggered J-K

flip flop. _ , (8 marks)
State three advantages of using metal oxide semiconductor (MOS) devices over Bipolar
type devices. (3 marks)
State. three applications of shift registers. (3 marks)

Define each of the following with respect to analogue - to - digital converters:

@) monotonicity;
(ii) resolution;
(iif)  accuracy.

(3 marks)
Wit the aid of circuit diagram, explain the principle of operation of a Dynamic RAM
(DRAM) memory cell. (6 marks)
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Figure 2 shows an electronic logic circuit.
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Fig.2

@) Draw its truth table.

(ii) Obtain the output Boolean expression.

SECTION B: CONTROL SYSTEMS
Answer TWO questions from this section.
Define the following with respect to control systems:
(i) reference variable;
(i) controlled variable.
sy W
State two advantages of open loop over closed loop control systems.

Figure 3 shows an R-C network. Determine its transfer function.
: ¢

(8 marks)

(2 marks)
(2 marks)

(6/ marks)
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(d)  Figure 4 shows an equivalent circuit of a d.c generator. Show that its transfer function
is given by.
E, (S) 2o K1R,
E/(s)  (R:+SL)(Ra+R,+SLa+SL,)

where Kr = generator back e.m.f constant.
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Fig. 4
(10 marks)
7. (a) Define each of the following with respect to system performance:
(1) damping ratio;
(ii) percentage overshoot;
(iii)  time constant.
(3 marks)

(b)  Asecond order system is described by the differential equation

d*0,
dt2

dg,

1.5 +3‘HT+69,,=60£;

Determine the:

@) percentage overshoot of the response;
(i)  time taken to reach this overshoot when the system is subjected to a unit step

input.
(6 marks)
(c)  Table 2 shows the open loop frequency response of a system.
Table 2
@ rad/s 2 3 4 5 6 8 10 30
{ Gain 28 19 1.3 0.9 0.68 04 0.26 0.12

¢ degrees| -120 | -130 | -140 -149 | -157 | -170 | -180 | -200
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