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General Instructions

1.
. This is a Closed Book Test (CBT).
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Read all instructions carefully before answering the questions.

. This question paper consists of eight (08) questions in four (04) pages.
. Relevant data sheets are provided separately in pages 5-9. |
. Answer five (05) questions only. All questions carry equal marks.

. Calculators are permitted to use.

Relevant data sheets/information are provided.

. Do not use Red colour pen.




Question 1

a) Explain how the propagation delays of gates in a digital circuit affects the performance.
(05 marks)

b) Draw the state diagram of a sequence detector to detect the non-overlapping binary
sequence 10111, (05 marks)

¢) In a network, eight (08) input bit streams need to be interfaced to a parallel printer
buffer. At a given time, only one bit stream is interfaced to the buffer. Each input bit
stream is given a token with decimal numbers 1 to 8 with decreasing priority in the
increasing order of the token value. The token 1 has the hi ghest priority while the token
number 8 has the lowest priority. Draw the schematic of fhe digital circuit using
7415148 a 8:3 priority encoder and 74HCT1284 printer buffer ICs. 7
Data sheets are provided for 7418148 and 74HCT1284 your reference. (10 marks)

Question 2

a) Describe two applications of oscillators in communication systems. (04 marks)

b) Consider a digital circuit which has an mput A=00101101011to give an output
Y=1 when the input bit sequences 1101 or 011 are detected. Draw the state diagram for
the above logic operations. {06 marks)

¢) Design a digital circuit using the SN741.S02 and SN74LS03 iCs shown below to realize
the Boolean function F(X,Y,Z) = (XZ + YX)X+Y). Clearly state any assumptions you
make in the design. Relevant data sheets with pin diagramns are attached herewith.
(10 marks)

Question 3

a) List three different éoupling mechanisms used in multi-stage cascaded bipolar junction
transistor amplifier systems. {03 marks)

b) Ina ‘n’-stage cascaded amplifier system there are ‘n’ different amplifiers connected
such that the output of one stage is fed as the input of the next stage. Derive an
expression-io compute the overall voltage gain of this cascaded system. (07 marks)

¢) Derive an expression for stability, S = dIc/dIco, Te denotes the collector current and Ico

denotes the reverse saturation current for the fixed bias circuit shown in Figure 1.
(10 marks)




AT
l =
i oul
Y RL
i
<O O

Figure 1
Question 4
a) Explain the operation of an astable multivibrator using a suitable circuit using an

operational amplifier.
Clearly state any assumptions you make in your answer. (05 marks)

b) Compare the operation of ClassA, Class B and Class C power amplifiers. {05 marks)
¢) Verify whether the circuit shown in Figure 2, to measure a DC current in the range of

0 mA to 1 mA using an ammeter which has a sensitivity range of 0 mA to 10 mA will
operate satisfactorily. The internal resistance (Rs) of the ammeter is 15042 (10 marks})
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Question 5

a) Draw the input and output voltage variations over time of a Schmitt trigger.
(06 marks)

b) Consider the ideal integrator circuit shown in Figure 3.
‘1. Input voltage is a sinusoid of the form vy, = A4 sint(wt) V. Derive an

expression to compute the output voltage of the integrator. (10 marks)
. If vy, = 0.8 sint{(J00t)V, calculate the peak output voltage value when Ry =
Ry = 100k{2 and C=1uF (Figure 3). (04 marks)
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Question 6

a) Considering the typical frequency response of the open loop gain (A) of an operational
amplifier define the following terms along with the appropriate equations.
(06 marks)
(1) gain bandwidth product (BW)
(11) unity gain frequency (f,)
(1iz) cut-off frequency (fi)

b) Consider the operational amplifier circuit with a gain “A” shown in Figure 4.
1) Derive an expression which relates the input voltage (Vin) and output voltage

(Vout). : (08 marks)
1) Find the closed loop gain where Rinis 15 kQ and Rfis 100 kQ. (03 marks)
ii)  Calculate the output voltage Vout when Vin is 2.5V r.m.s. (03 marks)
Rf
I R ey
Rin
T’?’ . Vout
, —0
+
\fmi
Figure 4




Question 7

a) Describetwo applications of filters in communication systems. (06 marks)

b) Consider a Wein bridge oscillator shown in Figure 5 with Z1 is a series resistor

capacitor (RC) combination (Z1 = R1-jXe1) and Z2 as a parallel RC combination (22
=R2 || C2). |

(i) Derive an expression for the oscillation frequency. Clearly state any assumptions

you make in your answer. (10 marks)

(if) Determine the feedback ratio at the oscillation frequency if the resistors and

capacitor vatues of Z1 and Z2 are equal and represented as R and C. (04 marks)
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Question 8

a) Dxplain the structure and operation of a diac with V-I characteristics, relevant notations
and schematic diagrams. ' (10 marks)

b) Consider an emitter follower circuit with a p-n-p transistor. Other components in the
circuit include an input coupling capacitor ‘C1°, biasing resistor pair ‘R1’ and ‘R2’,
input voltage “Vs’ with source resistance ‘Rs” and DC biasing voltage “Vee’.

(i) =Draw the circuit diagram. (05 marks)
(i) ~ Derive an expression for the voltage gain of this circuit consideting the h-
parameters when the load resistance is infinite. {05 marks)
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description

These devices contain four indepandernt 2-input-
MOR gates.

The SNG5402, SNBALSOZ, and SNG48S02 ars
characterized for operation over the full military
temperatue range of —BE°C 1o 125°C. The
SN7402, SN74LSC2, and SN74502 ars
characrerized for operation frem G°C o 70°C,
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ORDERING INFORMATION
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TEMPERATURE RANGE |
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SN54/74L.S147 « SN54/741.5148 S‘N54174L8748

SN54/74L.5148
SN54/74L5748
FUNCTION TABLE

SN54/741.5147
FUNCTION TABLE
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