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Q.1 {a)

Section A : Network Theory + Microprocessors and Microcontroller

Consider the circuit shown below:

av, 230 360 45, V2100

Determine the output voltage (V,), output current (f;) and voltage gain (V,/ V).
[12 marks]
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Q.1 (b)

For the circuit shown in the figure below, find the current (i), using superposition

theorem.

[12 marks]
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Q.1 (c}| Obtain Z-parameter matrix for the circuit shown in the figure below:
L1 1Q VK 2Q A
+ +
20V,
i i [12 marks]
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Q.1 (d)| Consider the following subroutine program of an 8085 microprocessor, wh1ch is
operating with a clock frequency of 2 MHz:
MVI B, DATA_S8 bit 2
LOOP: DCRB
JNZ LOOP &
RET Fi
Let "N" is the decimal equivalent of the DATA_S8 bit stored in B register. By analyzing
the above program, derive an expression for the overall time delay produced by the
subroutine. Using the result obtained, determine the value of "N" required to produce
the overall time delay of 70 ps.
[12 marks]
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Q.1 (e})| Differentiate between embedded and general purpose computing systems.
{12 marks]
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Q.2(a)| Inthecircuit shownin the figure below, the switch S is closed for a Jong time and opened
at t = 0. Find the time domain expression of the current i/ () for £ > 0.

4H
I
—i(t)
203 [1/4F 8Q

40

[20 marks]
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Q.2 (b)| The reduced incidence matrix of a linear graph is given below:

2 3 4 5 b6 7 & Branches

00111 0 -1
A=|0 1 0 0 -1 1 1
-1 0 -10 0 -1 0

The branches [2, 3, 4] constitute a tree.
(i) Without drawing the graph, determine the f-cutset matrix Q.
(ii) Determine the number of trees possible for the graph.

(iii) Draw the graph and verify the result for Q..
[20 marks]
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Q.2 (q)

(i) Complete the following table by indicating the logic level (1 or 0) on each control or
status pin of 8085 microprocessor for various machine cycles shown.

Machine Cycle

RD

WR

I0/M

5

5o

Memory read

Memory write

I/O read

I/ O write

Opcode fetch

Halt

(ii) Draw the timing diagram of data flow when the 8085 instruction MOV C, A {machine

code 4FH), stored in the memory location 2005H, is being fetched.

[8 + 12 marks]
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Q.3 ()

Consider the circuit shown in the figure below:

+

v, 200

(i) Derive an expression for the resonant frequency of the above circuit.

o

L —o

R &

I

+

L8

(ii)If V,=10V,R=1kQ, C, =2nF, C,=8nF and L =5 mH, then determine the effective
value of the voltage V at resonant frequency by using the result obtained in part (i).

[25 marks]
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Q.3 (b)

Assuming the microprocessor is completing an RST7.5 interrupt request, check to see if

RST6.5 is pending. If it is pending, enable RST6.5 without affecting any other interrupt;

otherwise, return to the main program.

[15 marks]
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Q.3 (c)

Write an 8085 assembly language program to arrange a data array in ascending order.
The array is stored from the memory location 2501H and the length of the array is stored
at 2500H. The resultant array should be stored from the memory location 2601H. Assume
that the numbers in the data array are represented in unsigned 8-bit format.

[20 marks]
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Q4 (a)

Aol

(i) In the circuit shown below, the initial voltage across the capacitoris v (07) =1 V.

Find the expression of the voltage v (t) for £ > 0.
;20
— MWy

2u(9) v (£) 4
-

(ii) Determine the maximum power that can be delivered to the variable resistor R in
the circuit shown below.

10 Q 2582

60V

20 56

[13 + 12 marks]
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Q.4 (b)| For the network shown in the figure below, find the voltage gain v,/ V,
2Q
l‘A o
4Q 4Q
20
1% G) 1/s VVVY 2/ V,
4| |__
2s
—o

[15 marks]
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Q.4 ()| (i) Explain different addressing modes of 8086 microprocessor for sequential control

flow instructions, with an example for each addressing mode.

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

{12 + 8 marks]
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Q.5 (a)

Find transfer function for the block diagram shown in the figure below:
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Section B : Digital Circuits-1 + Control Systems-1
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Q.5 (b)

K

The transfer function of a first order control system is T(s) = Gra)
S+a

. When a step input is

applied, the system response reaches 50% of its steady state value in 5 sec. Find the time
required by the same response to reach 90% of steady state value.

[12 marks]
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Q.5 (c)| (i) Implement the following multiple cutput combinational logic circuit using 4-line to
16-line decoder.

f1=Zm(1,2,4,7,8,11,12,13)
= Zm(Z 3,9,11)
f3=Zm(10,12,13, 14)
fi=Em(2, 4, 8)

(ii) Implementf(A, B, C) =Zm(0, 1,4, 6,7) using a4 x 1 MUX by connecting A and B to
its select lines.

[6 + 6 marks]
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Q5 (d)

Design a combinational circuit that accepts a 3-bit number and generates an output

binary number equal to the square of the input number using a 8 x 4 ROM circuit.
Fom,enaceamo—

[12 marks]
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Q.5 (e)

Design CMOS logic circuits to implement the following expressions:
() Y=A+B(C+D)
(i) Y=A+B+(C+D)
IR ——
D Y= At BLD)
Vee

| 1T
- [r h—e

Q-

* ekt (am be
%mo; kP MDC

[6 + 6 marks]
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Q.6 (a)

w:@%_{.—w*%/ai@: 5Dﬂ'.

(i} Consider the block diagram shown below:

R(s) K(s+2) 51—2 Cls)

Determine the value of K such that the phase margin of the system is 50°.

(ii) A negative feedback control system has open loop transfer function,
K{(s+2)

G(s)H(s) = S5=1)

Find the value of system gain K so that the damping ratio of the system is %

[12 + 8 marks]
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Q.6 (b)| In a power plant, three digital signals: drum Jevel (D), water flow (W) and steam
temperature (S) are used to control a particular system by a feedback signal (F) that
comes from the field to the control room.
(i) Find the minimised logic expression that generates a high feedback signal (F)
whenever any one of the conditions is satisfied.
C, : All the levels are at zero.
C,: Leve@ and S set to zero. \ VY~
C,: Level Wand S set to zero. v
C, : Level D set to zero. v
.. G5 All the levels are high.
(ii) Draw the logic circuit using the expression obtained in part (i) that generates a
high feedback (F}, using only two-input NAND gates.
: 1 [15 + 5 marks]
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Q.6 (c)| Using Nyquist criterion investigate the closed-loop stability of the system whose open-
loop transfer function is, 5
K(s+1) 65>
GO HE) = (s105)(5-2) Qo oo
For (i) K = 1.25 and (ii) K = 2.5 x ¥
(iii) Also determine the limiting value of K for stability. y0'S5 3
[20 marks] | ¢~ 9’:
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Q.7 (a)

A unity feedback control system has an open loop transfer function,

K s+é
3

5)=
) s2(s+12)
Sketch the complete root locus. Also, find the value of K for which all roots are equal,

what is the value of these roots?

n Newg peo s

No - a% ZEAPV

[20 marks]
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Q.7 (b}| A switching circuit has two control inputs (C, and C,), two data inputs (X, and X,) and
one output (Z). The circuit performs one of the Jogic functions AND, OR, XOR, XNOR
depending upon the control inputs. The output is equal to X, + X, for C,C, = 00; X, @ X,
for C,C, = 0L, X, X, for C,C,=10; and X, ©X, for C,C, = 11. Find all the possible minimal
expressions for logic functio
[20 marks]
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Q.7 (¢)

Ay Ay Ay, Ay 0and 1.

Design combinational ‘{i}‘:uifﬁ for the following Boolean functions as instructed.
(i) TImplement F=ABD+ABD+ABCD+ ABCD using 8 x 1 MUX and a NOT gate.
(ii) Implement F=(A;@ A;)+(A; © Ay) using only 2 x 1 MUX circuits and basic inputs

A B C
© o o0 o©
[o o 0 1
‘o © 1 O
0O O 1 t
:01 o 0O
o | o |
O 1 [ O

b 9}
| © o 0
);lo o |
|l © o
[to [ |
[ll 0 0

(! o

Lll [ O
| 1 |

0)0\7 QOO0 oo

[10 + 10 marks]
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Q.8 (a)| A control system with unity negative feedback has an open loop transfer function,

G(s)= K
s(s+1){0.1s+1)

(i) Determine the steady state error (g,) for K= 2,
(ii) Find the minimum value of K for which, e, < 0.1 for a unit ramp input.
(iif) For the value of K obtained in part (ii), obtain the closed loop transfer function of
the system and thereby find the stability of system using R-H criteria.
[8 + 4 + 8 marks]

and input, #(f) = 10tu(t).




MBADE ERSY Question Cum Answer Booklet

Page 64 of 71

Do not
write in
this margin




MARDE EASY Question Cum Answer Booklet

Page 65 of 71

Do not
write in
this margin




MADE ERSY Question Cum Answer Booklet | Page 66 of 71

Do not
write in
this margin

Q.8 (b)

Define the terms: Minimum-phase system, Non-minimum phase system and all-pass
system.
The magnitude plot of the open loop transfer function G(s) of a certain system is shown
in the figure below:
(i) Determine G(s) if it is known that the system is of Minimum phase type.
(i) Estimate the phase of G(jw) at each of the corner frequencies.

20log,,|G(jw)]

100 dB -20 dB/dec

-60 dB/ dec

-80 dB/ dec

]
]
i
i i
]
]
I
|
|
'
i

1 5 40 100 w (rad/ sec)
|20 marks]
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Q.8 (c)

(i) What are the Hazards that occur while designing a combinational circuit? Discuss
different types of Hazards.

(ii) Design a square wave generator of output frequency ( f,) using a single 2 x 1 MUX
circuit which suffers from a propagation delay of 10 ns. Also draw its output
waveform and calculate the value of frequency ( f).

[10 + 10 marks]
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