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Do not write your name or registration number anywhere inside this Question-cum-
Answer Booklet (QCAB).

2. Do not write anything other than the actual answers to the questions anywhere inside
your QCAB.

3. Do not tear off any leaves from your QCAB, if you find any page missing do not fail
to notify the supervisor/invigilator.

4. Do not leave behind your QCAB on your table unattended, it should be handed over
to the invigilator after conclusion of the exam.
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1. Read the Instructions on the cover page and strictly follow them.

2. Write your registration number and other particulars, in the space provided on the cover of
QCAB.

3. Write legibly and neatly.

4. For rough notes or calculation, the last two blank pages of this booklet should be used. The
rough notes should be crossed through afterwards.

5. If you wish to cancel any work, draw your pen through it or write "Cancelled" across it,
otherwise it may be evaluated.

6. Handover your QCAB personally to the invigilator before leaving the examination hall.
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Page 1 of 75 m‘;igrgin
Section A : Digital Electronics + Microprocessors
1 (a)| Perform the BCD operation on the following number system:
(i) (010001101001.0110) + (100000010111.1000)
(ii) (011001010100.0101) - (1001,01131001.0110)
(ii)(011001100110.0110) - (010010011001.1001)
[4 + 4 + 4 marks]
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1(b)

)

The given below decimal numbers are stored in 6 digit register in sign-magnitude form.
Convert them to signed 10’s complement form and perform the following operations.

Also convert the result into equivalent hexadecimal number.
(i) (+9286) + (+801) (i) (+9286) + (-801)
(iii) (-9286) + (+801) (iv) (-9286) + (-801)

[12 marks]
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Determine the minimized expression for the given below Boolean function in SOP form
using K-map:

F(A, B,C,D)=T1(0,1,4,5,6,7,9,13).

Implement the minimized function using NAND gate only.
[12 marks]
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1(d)| A shift register with associated combinational logic circuit is shown in figure below:

CLKIN
— SIPQO Register Serial In
_1LITL | (sB)
A

Explain its operation by drawing waveforms for the oulput of shift register (ABCD).
Assume that initially shift register is in state ABCD = 1111.
: [12 marks]

O —a=n
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AC

o B sl

For an 8085 microprocessor write an assembly language program to move a block of
10 bytes of data from one section of memory to another section of memory. Write
comments for selected instructions.
[12 marks]
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2 (a)| (i) Write truth table and logic symbol of J-K flip-flop and also draw J-K flip-flop using
NAND and NOR latch.
{10 marks]
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.2 (a)

(@ii) Convert SR flip-flop into JK flip-flop and explain race around condition in

J-K flip-flop.

[10 marks]
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Design a 3 x 8 decoder with active low enable pin and also draw its logic circuit.
[20 marks]
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Q.2 ()| Explain the following instructions of 8085 microprocessor:
(i) RLC (i) RAR | (iii) CALL 16-bit address
(iv) RET (v) CMP

[20 marks]
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3 (a)

)

(i) Consider a 4-bit R-2R DAC shown in figure. Assume the feedback resistance Rf of
the op-amp is variable, the resistance R =10kQ and V=10 V.
o
A""""
o +
VU
Determine the values of R that should be connected to achieve the following output
conditions:
1. The value of 1 LSB at the outputis 0.5 V.
2. An analog output of 6 V for a binary input of 1000.
3. The full scale output voltage of 12 V.
4. The actual maximum output voltage of 10 V.
(ii) Explain the working of flash type ADC with the help of truth table.
[10 + 10 marks]
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3 (b)

Design a sequential circuit using J-K flip flop followed by T-FF followed by S-R flip flop
to count a sequencel -3 -4 — 2 — 0 — 1 (Use J-K FF for MSB).
[20 marks]
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Q.3 (d)

(1

(i) The state transition diagram of a synchronous counter is given in figure. Design the
counter circuit using S-R flip flops.

S COBICD

(ii) Draw EX-OR gate using transmission gates.
[14 + 6 marks]
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4 (a)

Consider the state diagram shown below:

0/0

1/0 1/1

(i) Obtain the state reduction diagram.

(if) Design a clocked sequential machine using JK FFs for the given sequential circuit.

[8 + 12 marks]
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Q.4 (b)

A seven segment display consists of seven light-emitting diodes (LEDs) as shown below:

XZ
-~ " -
b X,
X X3 2 Xz
It " %
] ] by X,
X
2
X — Xy by o
Jfmea %

7-Segment display

where, E = 0 for valid digit with the display showing the corresponding digit.
E =1 for invalid digit with the display showing the symbol ‘E’.

Implement the above given seven segment display using a ROM.
[20 marks]
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4 (c)

For an 8085 microprocessor, assume a sensor connected at port 30H. Read 10 bytes of
data from port and if the value is +ve then store the corresponding bytes from memory
location 4000H. If the data is ~ve then switch “ON’ LED by sending FFH to port 50H.
Write an Assembly Language Program for above condition.

[20 marks]
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Section B : Systems and Signal Processing

A stable system with zero initial conditions is described by the difference equation
y(n) = x(n) - 2x(n - 1) + x(n + 1).

(i) Find the impulse response h(n) of the system.

(i) Plot the output y[n] for an input, x[n] = u[n - 2]

(iii) Find the value of 2 y[n] for input x[n] = u[n - 2].

[4 + 4 + 4 marks]
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5 (b)

Determine the inverse z-transform of the following X(z) by the partial fraction expansion
method,
z+2

0.4 ey e
2z°=7z+3
if the ROCs are (a) |z| >3, (b) |z| <1/2and (c)1/2< |z| <3.

[12 marks]
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D.5 (c)| Determine the z-transform and the ROC of the signal, x(n) = a" u(n) - a" u(n - 1).

[12 marks]
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Page 45 of 75

5(d)

onl 4+ £t p reApen fo

An LTI system has a unit step response given by s(f)
input x(t), the output is observed to be equal to y(f) = (2 - 3e™* + &) u(t). What is x(#)?
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5 (e)| Consider the signal y(t) = e?'u(¥) is the output of a causal all-pass system for which the
system function is
s=1
Hies

(i) Find and sketch at least two possible inputs x(f) that could produce y(#).

(ii) From the solutions obtained in part (i), what is the input x() if it known that a stable
system exists that will have x(#) as an output and y(¢) as the input? Find the impulse
response h(t) for this system.

[12 marks]
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Q.6 (a)| (i) Compute: y(t) = x(¢) * h(f) where, x(t) = sinc at, h(f) = sinc Bt; a.> B
(ii) Compute : y(t) = x(t) * h(t)

x(t) =rect (%), h(t) = rect (é - 3)

[10 + 10 marks]
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6 (b)

(M

Given below are the impulse response of FIR filter. Identify the type of filter implemented
using this impulse response.

(i) h[n] =58[n] - 78[n - 1] + 78[n - 3] - 53[n - 4]
(ii) h[n] = 5[8[n] - 8[n - 2]]
[10 + 10 marks]
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(i) Using impulse invariant method, convert the given analog filter transfer function

H(s) = to digital transfer function with a sampling period 1 sec.

1
s2+4/2s+1

(ii) Find the Fourier transform of Gaussian modulated signal x(t) = e cos o L.
' [10 + 10 marks]
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Q.7 (a)

(i) Find the magnitude and phase response for the system characterized by the difference

equation

1 1 1
y(n)= gx(”)+§x(”—1)+gx(ﬂ—2)

[8 marks]
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.7 (a)

(ii) A filter is to be designed with the following desired frequency response using
rectangular window:
; 0, -n/4<w<n/4
Hy(e®)=1 _ i2
e°?, n/4<|o|<n

Determine the filter coefficients h (n) if the window function is defined as

1, 0<n<4
0, otherwise

w(n) = {

Also, determine the frequency response H(¢/®) of the designed filter.
[12 marks]
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7 (b)

Find the exponential Fourier series for the half wave rectified sine wave shown in figure.

x(t)

/\QC\JA@ /\f

-3r - b 21 37

[20 marks]
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Q.7 (q)

(i) The output y(t) of a causal LTI system is related to the input x(f) by the equation

dy t) +10y(t) = [ x(9a(t-Ddr-x(t)
where, z(t) = e“u(t) + 3(#).
Determine the impulse response of the system.

[10 marks]
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s+0.1
(s+0.1)> +9
digital IIR filter using bilinear transformation. The digital filter should have a resonant

Q.7 ()| (ii) Convert the analog filter with system transfer function H(s) = into a

frequency of g r

[10 marks]
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Q.8 (a)| (i) Write down the exponential Fourier series representation of the signal x(f).

x(f)

s\

\/\/\

7N

DY

series representation of x(f).

(ii) Find the amount of power (in mW) contained in the 7" harmonic of the Fourier

[10 + 10 marks]

QY Expen baRo) Cositn <300, o Aigrod NN
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LB (b)

sint
= x(t 2 p%
Let g(t) = x(t) cos =

for |0] = 1, show that there exists an LTI systerh ‘S’ such that

x(t)—{S}—g(t)
[20 marks]
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, Where * is convolution. Assuming that x(¢) is real and X(w) =0
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B (c)| Determine the values of P and E, for each of the following signals:
(i) xl(t) = pJ2tt1/4) :

(ii) x,(n)= (—;- ]n u(n)
(i) x5(n) = ej[5"+§)

(iv) x,(n) = cos(%ﬂ:]

(Where P_ = Power and E, = Energy)

[20 marks]
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