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Q1(a)

Sel -

Section A : Network Theory + Microprocessors and Microcontroller

In the parallel RLC circuit shown below, let R =8 kQ, L =0.2mH and C=8 uF.
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(i) Calculate resonance frequency w,, quality factor Q and bandwidth B.
(ii) Find half-power frequencies o, and a,.
(iii) Determine the power dissipated at resonance frequency @, half-power frequencies

o, and a,.
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Find current [ in the circuit shown below:

20 -j40
AM—— ———
(120 | pQ , 80
H—W—-—Ww—-c
' 6 Q

50£0°V (&) -BQ =

‘5-6 +"' b‘%i

[12 marks]

> f v
. ,fﬁ L.
Totol Innprdowse b

z = (13-4+8)) + o-z])@.w,qj\
q.¢ + L'%J"ﬂ-q"—r‘

7= (126t 6djy + ~-0S6 t 1192

P o S '

¢
b2 8§




Do not

! @ MADE ERSY Question Cum Answer Booklet | Page4of 50 | Wit
2 - |%-40% & O-G[O\g,%'}:
I d- :f ~ S55lo N

Q.1 (c)
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Write a program for an 8085 microprocessor to calculate the sum of series of number.
The length of series is stored in the memory location 1100H and the sequence is stored
starting from location 2100H. Assume the sum to be 8-bit number without any carry
and store the result in location 3200H.

I o [12 marks]
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stored in RAM locations starting from 40H.
o~
\‘Dc—u(t’*
Mov  Ro 4, H=hHoy —
MO\, Rl, # OSH - Lcwm 7;_2__&5—“—}—
Mov A, H#o0H - ek R
Mov R, A s o0 to R

toopl 5 ADD A, @ Ro

DRAA A
JINC loop™
INC RQ

LA-S-DPI_ .e )NC_ RO
JgNz loopl

HLT-

Write a program for 8051 microcontroller to find the sum of 5 BCD data items that are

[12 marks]
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Q.2 (a)| Find the node voltages in the circuit shown below:
3Q

2Q

[20 marks]
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Q.4 (a)| The ABCD parameters of the two-port network in figure are 01S 2
10Q
—MWW—o—  |—o
50V é) (] % R,
[ [

The output port is connected to a variable load for max1mum power transfer. Find R,
and the maximum power transferred.

[20 marks]
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Q.4(b)| Calculate the power supplied to the 10 Q resistor in the ideal transformer circuit of
figure shown below: |
20Q 2:1
120£0°V,, C:) 100
[20 marks]
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Q4 (c)| Givenis thelistof 50 different numbers which are stored in consecutive memory location
starting from 1000H. Write a program to search the given byte which is stored in the
register ‘C’. If the byte is found, then store the location of the byte in memory location
1100H and 1101H. If the byte is not found then store the value 00H at 1100H and 1101H
and also draw the flow chart for the given program which is to be written for 8085
mMiCroprocessor.
[20 marks]
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Q.5 (a)

Section B: Digital Circuits-1 + Control Systems-1 [Part Syllabus]

The magnitude plot of the open loop transfer function G(s) of a certain system is shown
below:
1G(s) |1
100dB =20 dB/dec
‘ Pre
E -60dB/dec
i § -80 dB/dec
1 5 40 100 o(rad/sec)
(i) Determine the open loop transfer function G(s).
(ii) Estimate the phase at each of the corner frequencies.
. [12 marks]
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Q.5(b)

Sl

Consider the following characteristic equation of a closed loop system
s4+20s% + 22452+ 12405 + 2400 + K= 0

(i) Find the condition for stability of the system.

(ii) Determine the value of K which will cause sustained oscillations and also determin'e
the frequency of such oscillations.

[12 marks]
@) formalal  R-W lalfa
Yy
S ! Y 2Yso
QS 10 j2.U0 0
) ,
I RY-D) 2 Yoo He b
1
5 A o] o
5 2N oo )k 0 o
A= |6rvaYo — 20 &Todic)
I = T e
For gladla %LJ/J;MM ‘6L

AUbo + ¢ >0
ourd A SO \Bl‘ﬁ\lblb S 2.0 (400 + k)
lOOUU > 2 Y poa't

]

0o EZHO*’AK.i'J»éb\q\ . Feuu > K-
- A

(U) AN A —o ' g%g_m ol enan. B s
Colomman 1 ¢ S)‘y’t“’"\ WOl oMoy

°o K%C = 'J,gt{\\
8o Awrllong  Equolon
62 s+ 240041 = O

l6rs>+ 2vs0ttoyy -0

Sl: - loby\Yy

l6 >




MADE ERSY Question Cum Answer Booklet

l Page 27 of 50

Do not
write in
this margin

Q.5 (c)
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Find the following conversions

(i) Convert 423, to hexadecimal.

(ii) Convert 177, to its 8-bit binary equivalent.
(iii) Convert 378, to 16-bit binary equivalent.
(iv) Convert B2F, to decimal.

(v) Convert 37, to binary.
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Q.5(d)| (i) Simplify the expression Z=(A+C):(B+D) to one having only single variables

inverted.

(ii) Using the K-map, simplify
Y= C(ABD+D)+ABC+D

(e = — [12 marks]
Z = (A te D (BeDd)

Whiree MO Hanorem,

T = (A +0) + (B+D)
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Q5 (e)

Implement all the basic logic gates using 2 x 1 MUX.
No T \ —Tos, ' —
2x| MJ F= A
G T ‘ S
S el
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[12 marks]
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Q.6 (a)

() The open-loop transfer function of a unity feedback system is
G(s)H(s)= ﬁé?) Comment on the stability by drawing the Nyquist plot.
[12 marks]
(ii) A feedback control system has an open loop transfer function of
' Ke™

G(s) H(s) = ————

1) . s(s* +25+1)
Determine the maximum value of K for the closed loop stability by using R-H criteria.

© [8 marks]
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Q.6 (b)

(i) Implement the logic circuit that has the expression x = AB-(C + D) using only NOR
~ and NAND gates.

[8 marks]

(ii) Design an astable multivibrator using a practical MUX circuit. Calculate the

minimum propagation delay that the MUX circuit should have so that the frequency
of output wave is equal to 20 MHz.

LE) [12 marks]
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Sketch the root-locus plot and determine the approximate damping ratio for a value of
K = 1.33 for a control system having a forward transfer function with unity feedback,
Gls)= Sff;i)b,. [20 marks]
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Q.7 (a)

\%

In a thermal power plant, the three digital signals i.e. the steam temperature (T}), drum
level (Lp) and water flow (F,,) are used to control a particular system by a feedback
signal (F) that comes from the field to the control room. A logic circuit is to be designed
to generate a high feedback signal (F) whenever any one of the condition is satisfied.

Cl:

C2:
3
C4 .
5 i
Find the minimum expression for the feedback signal F and construct a logic circuit
using three 2 x 1 MUX only.

All levels are at zero
Level LD and T, set to zero

Level FW and Ts set to zero .

Only level L, is set to zero
All the levels are high

Ts| Ly | Fu| F
o O o 0 1 o
ORI | I
» O | 0 1
3 0 |0 l O3
w | |0 o L
s | |© ) 15
6 !l fu o

| |

¥ b ) T
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[20 marks]
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Q.7(b)

Find K and a for the feedback system shown below so that M, =1.25 and @, =12.65 rad/sec
will be satisfied. Also determine the settling time and bandwidth.

R(s) ‘(%)—* s(sli 3 C(s)

[20 marks]
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Q.7 (c)

MADE ERSY4Y Question Cum Answer Booklet | Page 42 of 50
(i) Define various voltage and current parameters that are measured for the analysis
of logic IC families. il NWm) Jot? ~3A
on {
L bk [8 marks]

(ii) Simplify the following Boolean expression without using K-map and implement
them using two level NAND gate only. (Assuming that are the multi-input NAND

gate).
1. F=AB+ABD+ABD+ACD+ABC

2. F=BD+BCD+ ABCD
[12 marks]
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