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Section A : Digital Electronics + Microprocessors

Derive a minimized POS expression for the given function and realize using NOR-gate

only.
F(A,B,C, D) = Zm(0,1,3,4,6,9,13, 14)
[12 marks]
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(b)| Design an odd parity bit generator using four bit input.
[12 marks]
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(c)

A digital to analog converter using BCD input code is shown in the figure below.

(MSB) D,

BCD ala
for

MSD

By =
(LSB)Are——  pDACwith

(MSB) D, BCD Inputs

BCD Cpo——
for

LSD

out

By+—

(LSB) A,

If the weight of A, is 2 V, then find:
(i) Step size.
(if) Full scale output voltage.

(iii} Percentage resolution.
(iv) v, for D,C;B,A, = 0110 and D,C,B,A, = 0100. [12 marks]
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(d)

List of the functional classification of 8085 instruction set. Give one example for each
class.
[12 marks]
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1(e)| A bar code scanner scans the boxes being shipped from the loading dock and record all
the codes in computer memory; the end of the data is indicated by the byte 00. The code
10100011 (A3H) is assigned to 19” television sets. Write a program to count the number
of 19" television sets that were shipped from the following data set: Data: FA, 67, A3, BS,
A3, A3, FA, 00. Write comments in the program.

[12 marks]
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Q.2 (a)

Design a 3-bit counter that goes through the states 2, 4, 5, 7, 2, 4, ... using T-flip flops.
Assume the unused states as don't cares. Check whether the désigned counter is self

starting or not and there by give the complete sequence diagram for the designed counter.

[20 marks]
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2(b)| (i) Calculate the delay produced by the following subroutine program of an 8085
microprocessor, which is operating with a clock frequency of 2 MHz.

DELAY : MVI B, 02H

LOOP2 :  MVIC, FFH
LOOP1 :  DCRC

| JNZ LOOP1
DCR B

JNZ LOOP2

RET
[14 marks]
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2 (b)

(ii) Explain the features of the three sources of interrupts in the 8086 MiCroprocessor.

[6 marks]
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Q.2 (c)

Draw the state diagram of a modulo-4 UP/DOWN counter. Design the circuit using J

flip flops.

[20 marks]
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Q.3 (a)

(i) Designa synchrohous counter using D-flip flop that counts in the following sequence:
6375026,35026 '
[10 marks]
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Q.3 (a)

(ii) Explain the working of 3-bit flash type ADC.

26t Faa Type ADC 4 '
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Q.3(b)| (i) Design a synchronous 3-bit binary up-counter using D-flip flops.
(ii) A stepper-motor drive circuit requires four periodic signal waveforms, each with a
period of 40 ms, as shown below. By using the counter circuit obtained in part (i),
design a circuit to generate the necessary signal waveforms for this stepper motor.
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3 (c)

(i) Write a short note on the flag register of 8086 microprocessor.

po e

[14 marks]
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 (c){ (ii) Write down the purpose of each bit in SIM (Set Interrupt Mask) Instruction. Give
three different functions of SIM instruction.
[6 marks]
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Q4 (a)

(i) Write the steps involved in DMA data transfer. Also, describe the functions of 8085

pins which are used in DMA data transfer.

[10 marks]
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Q4 (a)| (i) How can we generate a square wave with a varjable bit rate, using microprocessor?
Output should be available on a chosen port, using bit ‘O’. :
‘ [10 marks]
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4(b)

A set of five 16-bit readings of the power consumption of industrial control units is
monitored by meters and stored at memory locations starting at 2050H. Each reading
occupies two memory locations: the lower order byte is stored first, followed by the
higher order byte. The corresponding maximum limits for each control unit are stored
at memory locations starting at 2090H, also with the lower order byte stored first followed
by the higher order byte. Write an 8085 assembly language program to subtract each
reading from its specified maximum limit and store the difference at the same memory
locations of the readings. Also provide a provision in the program to call the indicator
subroutine if the reading is higher than its maximum limit and then continue checking
the remaining reading.

[20 marks]
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4 {9

(i) Given that (292),, = 1204 in some number system, find the base of that system.

(ii) In the following series, the same integer is expressed in different number systems.
Determine the missing number of the series : 10000, 121, 100, 7, 24, 22, 20.

(iif) Add the binary numbers of 1101.101 and 111.011. Find its decimal equivalent.

(iv) Subtract 14 from 46 using 8-bit 2’s complement arithmetic.

[5 x 4 marks]
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5 (a)

Section B : Electrical Circuits-1 + Systems and Signal Processing-1

In the operational amplifier circuit shown in figure below, calculate the currentin R = 4 kQ
resistor, using Thevenin’s theorem.

i
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25 (b)

The input x[n] and the impulse response h[n] of a discrete time LTI system are given by:
x[n] = u[n]
hln] = o™u[n]; O0<a<l1

Compute the output y[#n] by method of convolution.

Gaiven:
aln)z HL“’} , Whalz b e 5 dls 1

[12 marks]
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2.5 (c)| Findcurrents,,I,, [, and I,

&
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2.5 (d)

fos Max™ Powoen Kind Vun g 2w

\ O L

R}s’ \Jat -

(NSRS

Find the impedance Z, so that maximum power can be transferred to it in the network
shown below. Also, find the maximum power delivered to load Z;.
10Q 30

[12 marks]
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2.5 (e)| Show that the resonant frequency aj, of an R-L-C series circuit is geometric mean of ®,
and w,, the lower and upper half-power frequencies respectively.

lo Pfo—ec{ Wpo z Jwiw -

[12 marks]
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2.6 (a)

Consider a two port network shown in figure below,

+0
;‘—q
=

B
o
N"—'-I

.‘
+

1
If transmission parameters matrix of the network is [

Then, calculate:
(i) parameters of the circuit: R,, x, y and z.
(ii) the value of load impedance (Z,), for maximum power transfer.

(iii) maximum power transfer to load for V, = 0.1 volt.

[20 marks]
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Q.6(b)

(i} The transfer function relating the input x(f) to the output y(f) of a system is given by

1
(s +3)

G(s) = - A unit-step input is applied to the system at time £ = 0. Assuming that

y(0) = 3, find the value of y(f) at time £ = 1.

[12 marks]
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Q.6(b)| (ii) Consider the signal f(t) =1+ 2cos(xt)+3sin [2—;t]+ 4cos(§t,+ g], where ¢ is in

seconds. Find its fundamental time period.

(iii) For a periodic signal o(t) = 305in100f + 10cos300¢f + 6sin[500t+g], find the

fundamental frequency in rad/s.

[6 + 2 marks]
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6 (c)

v)

(i) The figure shows a triangular pulse which is zero for all time except —% <t< %. For

this pulse:

1. determine the Fourier transform,

2. sketch the continuous amplitude spectrum.

ft)
VO
= 0 . t
2 2
[12 marks]
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6 (c)

(ii) Using duality property show that the Fourier transform of [

e u(-f) where u(f) is the unit step.

Sy, prepienfis HEP

Lb () &9 X(w)
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[8 marks]
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Q.7 (a)

For the networks shown in figure below,

C ——WW—— W —

AAAA
\AJ
~
b
8

V= :éRA

R, R,
Network (i)
R, 1 1
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Ry % R, b Rl EE R
& Ry B Ry
60 curerne-] ﬁ,m_44~7_w__ ............ o
= = =
=R §R1 s R 2k
-~ s V <
——AMWW— T—WW—
R, A Ry Ry
3, 3 R, 33
— AW AWW—
R, R, R;
Network (i)

On applying 10 V voltage source across terminal CD and AB respectively in network (i)
and (ii), we get same power delivered by the source. Derive the relationship between
the resistance present in network (i) and (ii). And also calculate the power delivered by
the source for R, = 10 Q.

A s [20 marks]
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Q.7 (b)

Consider a signal x(f) with Fourier transform X(jo). Suppose we are given the following
facts :

1. x(f) is real and non-negative.
2. FY(1 +jo)X(jo)} = Ae~*u(f), where A is independent of ¢,

[ [xX(jo) de = 27

Determine a closed-form expression of x(#).

[20 marks]
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7 {(0)

(i) Consider the parallel combination of two LTI systems shown in the figure,
h(f)
(t)— @— ¥t
hy(®)

The impulse responses of the systems are
hy(t) = 28(t + 2) - 35(¢ + 1);
hy(t) = 8(t - 2)
If the input x(t) is a unit step signal, then find the energy of y(t).
[10 marks]
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7 (0)

(i) The exponential Fourier series representation of a continuous-time periodic signal

x(t) is defined as x(f)= Z a @' where ®, is the fundamental angular frequency

k=—o0
of x(t) and the coefficients of the series are 4,. The following information is given
about x(t) and a,.
1. x(t)is real and even, having a fundamental period of 6.

2. The average value of x(t) is 2.

L Th1skEs
TR ks

Find the average power of the signal x(#).

[10 marks]
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In the circuit shown in the figure below, |V,| =200V, V, =200 £0° Vand |I] =12 A.
The total power absorbed by the circuit is 1.8 kW. Find R,, X, and X,

R X,
W I R,=10Q X,
o —WW——
T
-j20Q v,

|

O—
U

| +
T-ﬂ—k _.-q —EI

[20 marks]
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Q.8(b)| (i) Consider a continuous-time LTI system for which the input x(t) and output y(t) are

related by y”(f) + y'(t) - 2y(t) = x(f).

1. Find the system function H(s}.

2. Determine the impulse response h(f) for each of the following three cases :
(1) The system is causal, (2) The system is stable, (3) The system is neither causal
nor stable.

[13 marks]
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Q.8(b)} (ii) The response of an LTI system to an input signal x,(f) = u(f + 1) - u(t - 1} is denoted
as g(t), as illustrated in the figure below. If a new input x,(t) is applied to the same
system, resulting in an output y(t). Determine the value of the output at t = 0.

gt

%(t)

_dls

3
2

1
2

[7 marks]
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{ (¢)| Consider a continuous-time LTI system with an impulse response h(f) defined as a
rectangular pulse of amplitude A and duration T(0 < f < T). When the system is subjected
to an input x,(f) given below, it produces an output y,(f). It is observed that y,(5) = 0.

Furthermore, when the inputis x5 () =sin s u(t), the output y,(f) att = 9is equal to 9.

Determine the value of the product A x T.
%,(8)

3 —
24
1+

24

[20 marks]
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