CEES Sehame

- 15EC32

Third Semester B.E. Degree Examination, June/July 2018
Analog Electronics

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

Module-1

I a. Derive an expression for A,, Z; and Z, for CE-fixed bias using r-equivalent model.
(08 Marks)
b. Define h-parameters and derive h-parameters model of CE-BIT. {08Marks)

OR
2 a. For the emitter-follower network of Fig.Q2(a). Deterntine : i) re i Z; ) Zog  1v) Av.
(08 Marks)

50, will be treated as malpractice.
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Fig.Q2(a)

b.  With a neat circuit explain the high frequency transistor small-signal AC equivalent circuit.
(08 Marks)

Module-2

3 a. Briefly explain the construction, operation and characteristics of n-channcl D-type

MOSFET. (08 Marks)

b. The fixed-bias configuration of Fig.Q3(b) has an operating point defined by
VGSQ =-2V and IDQ =5.625mA . with Ipgg = 10mA and Vp = =RV,

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or cquations written cg, 42+8

Determine : i) g, 1) g i) Z; ) Z v) Ay (08 Marks)
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OR
Explain the small signal model ot'the FET. (06 Marks)
Compare JFET and MOSFET. (03 Marks)
Draw the JFET common drain configuration circuit. Drive Z;, Zo and Ay using small signal
model. (07 Marks)
Module-3

The input power to a device 1s 10,000W at a voltage of 1000V. The output power is S00W
and the output impedance is 200
1) Find a power gain in decibels

1) Find the voltage gain in decibels
1) Find input impedance. (06 Marks)
Describe Miller’s effect and derive an equation for Miller input and output capacitance.

(66 Marks)
Discuss the effect of various capacitors on low-frequency response of BJT amplifier.

(64 Marks)

OR
An amplifier rated 40W output is connected to a 109 speaker.
1} Calculate the mput power required for full power output if the power gain is 25dB.
1) Calculate the mput voltage for rated output if the amplifier voltage gain 40dB. (04 Marks)
Determine the high-cutoff frequencies of JFET amplifier for the following specification:
Co=0.0lpuF,  Ce=05pF.  Co=2pF,
Reu=10KQ. R;=1ImQ, R;,;=47KQ, Ry=IKQ, R(=22KQ,
II)SS = 8mA., V]) =4V, g = DOQ, Vo = 20V,
Gy =2 PF, Cn=4PF,  Cyu=05PF, C,=5PF, Cw=6 PF and Ay =-3.
(06 Marks)
Explain the effect of multistage frequency of an amplifier. (06 Marks)

Module-4

Mention the types of feedback connections. Draw their block diagrams indicating input and

oulput signal. (08 Marks)
With a neat circuit diagram, cxplain the working principle of FET phase—shift oscillator,
with relevant cquations. (68 Marks)
OR
What are the ctfects of negative feedback in an amplifier? Show how bandwidth of an
amplifier increases with negative feedback. (06 Marks)
With a neat circuit and waveforms, explain the working operation of UJT relaxation
oscillator. (05 Marks)

Determine the voltage gain, mput and output impedance with feedback for voltage — series

feedback having A = —100, R; = 10 KQ and Ry= 20 kQ for feedback factor § =—0.1.
(05 Marks)

20f3
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Module-5

9 a. With a neat circuit diagram, explain the operation of a series —fed class A power amplifier

and prove that n = 25%. (08 Marks)
b. Calculate the output voltage and the zener current in the regulator circuit of Fig.Q9(b) with
R = i, (04 Marks)
o o BERE o
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Fig. Q9(h)

C. Calculate the harmonic distortion components for an output signal with fundamental
amplitude of 2.5V, sccond harmonic amplitude of (.25, third harmonic amplitude of 0.1 V

and fourth harmonic amplitude 0 0.05V. Also find total harmonic distortion. (04 Marks)
OR
10 a. Explain the operation of a transformer coupled. push-pull class —B amplifier and derive its
conversion efficiency. (07 Marks)
b.  Explain the fold —back current limiting circuit of voltage series regulaior. (05 Marks)

c. Determine the regulated voltage and currents of shunt regulation of Fig.Q10(C). (04 Marks)

* ok ok ok %
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CEIES Seheme

e 15EC33

Third Semester B.E. Degree Examination, June/July 2018
Digital Electronics

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

Module-1
1 a Given, F=A(B + C) + D. obtain : 1) minimal SOP 11) mmimal POS 1i1) canonical SOP
iv) canonical POS. (08 Marks)
Realize a circuit for Ex-NOR using only four NOR gates, (02 Marks)

c. Simplify the function using K-map. :
Y =f(a,b,c.d)=> ,,(0,],23.568.10.15).

50, will be treated as malpractice.

Write the simplified SOP expression. (06 Marks)
” OR
2 a. Simplify the following function using Quine — McClusky method :
P=f{a,b,c,d)=2,(0,2,3, 5K 10,11, 13). (06 Marks)

b. Reduce the following Boolean function using K-map and realize the simplified expression
using NOR gates.

g

o3

(=8

-~

=

=

o

2o

= 1

=l o\ |

=

£5

e g

° =z

£ 8 T=fa,b,c,d)=2n(0,2,3.5.6,7.8.9)+Z410, 11, 12, 13, 14, 15). (06 Marks)

28 ¢ Prove that, ABC+ ABC + ABC + ABC = AB+ BC +CA (04 Marks)

IS g

%2

= £ Module-2

AR . . . . . : .

£2 3 a. Design a binary full subtractor using logic gates. Write a truth table Implement the logic

=y E circuit using basic gates. (06 Marks)

2= b. Define magnitude comparator. Design a two bit binary comparator and implement with

g % suitable logic gates. (10 Marks)

SN

% .8

5 8 OR

== 4 a. Implement full adder using 4 : | multipiexer (MUX). (08 Marks)

25 b. With a neat logic diagram, explain carry look ahead adder. (08 Marks)

o S

25

<5 Module-3

2 5 a. Obtain the characteristic equation for D and T flip-flop. (04 Marks)

C< b. Explain the working of a master—slave SR flip-flop with the help of a logic diagram,

- function table, logic symbol and timing diagram. (08 Marks)

Z% ¢. Differentiate sequential logic circuit and combinational logic circuit, (04 Marks)

T "‘; OR
£ 6 a. Explain the working of master slave JK flip-flops with tunctional table and timing diagram.
4 Show how race around condition is over come. (08 Marks)
b.  Discuss the difference between a flip-flop and latch. (04 Marks)
C.  Derive the characteristic equations of SR and JK flip-flops. (04 Marks)
lof2
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Module-4
Design a synchronous mod-5 counter using JK tlip-flops and implement it. (08 Marks)
Design synchronous mod-6 counter using D flip-flop to generate the count sequence,
(0,2,3.6.5,1,0). (08 Marks)
OR
Design divide by 6 synchronous counter using T — flip-flops. Write state table and reduce
the expression using K-map. (86 Marks)
Compare synchronous and asynchronous counters. (04 Marks)
Design mod-6 ripple counter using T flip-flops. (06 Marks)
Module-5

Design a Moore type sequence detector to detect a serial input sequence ot 101, (08 Marks)
Design a synchronous counter using JK — flip-flops to count the sequence 0, 1, 2, 4, 5, 6, 0,

i, 2. Use state diagram and state table. (08 Marks)
OR

Explain the Mealy model and Moore model of a clocked synchronous sequential network.

(08 Marks)

Design a Mealy type sequence detector to detect a serial input sequence of 101. (08 Marks)

20f2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



Jha

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

a3 D B pd i ol Sl IV M
GBESISCHENE
USN 15EC34
Third Semester B.E. Degree Examination, June/July 2018
Network Analysis
Time: 3 hrs. Max. Marks: 80
' Note: Answer any FIVE full questions, choosing
ONE full question from each module.
Medule-1
1 a Determine the equivalent resistance across XY shown in Fig.Ql1(a) {05 Marks)
A0S Qe g AN
L APV NNV AN O
* Y
o O g Qo5 é\m\/
b AN
V0o aose O o
Fig.Ql(a)
b. Calculate the voltage across the 6 resistor using source shifting and transformation
technique shown in Fig.Q1(b). (05 Marks)
AN
I
AN MNP
o L
Ji-
wv il f an 6o Vo,
l
Fig.Q1(b)
¢. Determine the power supplied by the dependent source of Fig.Q1(c) shown. {06 Marks)

Fig.Q1i(c)
1 of 5
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OR
2 a. Using Mesh current analysis, find the current through 24€ in the circuit shown in Fig.Q2(a).
(08 Marks)
\O o ‘8
g NN e
\Gan
st g 25
Fig.Q2(a)
b. For the network of Fig.Q2(b) determine the node voltage by nodal analysis. (08 Marks)
S5 @ M@ Qo
)
S : 3 - Mewyshety
5\e Ja —13L )
Fig.Q2(b)
Module-2
3 a. State superposition theorem. In the circuit of Fig.Q3(a), use the superposition principle to
determine the value of 1. (08 Marks)
asn VL
e AW AN
oV e N} G) 28 Ry
Fig.Q3(a)
b. Obtain the Thevenin and Norton equivalent circuits at terminals AB for the network shown
in Fig.Q3(b). (08 Marks)
O
AN - -8 B
50 She
35~ 35 o
2 &
Fig.Q3(b)
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OR
4 a. Using Millman’s theorem, find [, through Ry for the network shown in Fig.Q4(a). (06 Marks)

Qo L L _ }u’h’

A4
=20 :
N, = 2 Vy Vs
WY Tgy
Fig.Q4(a)
b. Verify reciprocity theorem for the circuit shown in Fig.Q4(b). {06 Marks)
580 ga\m

o

\jG\)\, -32s \L

1)
/
v
o

Fig.Q4(b)
¢. State and explain maximum power transfer theorcm. (04 Marks)

Module-3
5 a. In the circuit shown in Fig.Q5(a), the switch K is changed from position 1 to position 2 at
t = 0, the steady state has been reached before switching. Find the values of

. di di’
1, —and —att=0. (08 Marks)
dt dt
| ‘I 2o
¥ (—L—;‘: NN
i &g
e el
aoN S < g
ﬁ E5)) LR
Fig.Q5(a)
b. The switch in the network shown in Fig.Q5(b) is closed at t = (). Determine the voltage
across the capacitor. Use Laplace transform. (08 Marks)
\G N
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Fig.Q5(b)
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OR
6 a  In the network shown in Fig.6(a), the switch K is opened at t = 0. At t = 0+, solve for the
o d v
values of v, % and (ETV if1=2A, R =200Q and L = IH. (08 Marks)
o
(\9.
[ T3]
by
K
L g ¢ -
=0
Fig.Q6(a)
b. Determine the Laplace transform of the periodic saw tooth waveform of Fig.Q6(b). Use gate
function. (08 Marks)
v {x)

A

\FT :

t

-0 b -
Fig.Q6(b)
Module-4
7 @ Derive for a resonant circuit, the resonant frequency fiy = \/f;f, , where f; and f; are the two
half power frequencies. (07 Marks)
b.  Find the value of L for which the circuit shown in Fig.Q7(b) is resonant at a frequency of
w = 5000 rad/sec. (06 Marks)

QA5 ‘[SJ\’
2 T»j O S

Fig.Q7(b)
A series RLC circuit has R = 100, L = 0.01H and ¢ = 0.01uF and it is connected across
C. 10mV supply. Calculate : i) f;, i) Qy iii) B.w. (03 Marks)
OR

8 a. A series RLC circuit has a resistance of 10, an inductance of 0.3H and a capacitance of

100puF. The applied voltage is 230V. Find : i) Resonant frequency ii) Quality factor
i) Lower and upper cut off frequencies iv) Bandwidth v) Current at resonance vi) currents
at fj and f, vii) voltage across inductance at resonance. (08 Marks)
b.  Derive an expression for the resonant frequency of a parallel resonant circuit. Also show that

the circuit 1s resonant at all frequencies if R| =R¢ = Ewhere RL = Resistance in the

inductor branch, R¢ = resistance in the capacitor branch. (08 Marks)
4 of 5
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Module-5
9 a. Find Y parameters and Z parameters for the circuit show in Fig.Q9(a).
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Fig.Q9%(a)

b. Express ABCD parameters interms of Y-parameters and h-parameters.

OR
10 a. Determine z parameters for the network shown in Fig.Q10(a).
3.
AW
Y own "
PRI | AN
tee AR
3
Ny ‘t’;g o N
= i L;
\ 3 '2_\

Fig.Q10(a)
b. Express h—parameters interms of Y—parameters.

* % ok ok %
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USN 1SEC35

Third Semester B.E. Degree Examination, June/July 2018
Electronic Instrumentation

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.

Module-1
1 a. Briefly explain Gross Errors, Absolute error and relative error with examples. (05 Marks)
b. Draw the block diagram of a truc RMS voltmeter and explain its operation. (05 Marks)

¢. Design a multirange ammeter using Aryton Shunt for the ranges 0 — 10 mA, 100 mA and
1 A, using a D’Arsonval movement having internal resistance of 1 KQ and a full scale
current of 100 pA. (06 Marks)

50, will be treated as malpractice.

OR
2 a. Sketch and explain the operation of a multirange ammcter using Aryton shunt. (05 Marks)
b. A resistor of 1 KQ with an accuracy of +5%, carries a current of 10 mA. The current is
measured with an ammeter of 30 mA full scale with an accuracy of +2% at full scale.
Calculate the power dissipiation in the resistor and the accuracy of the power measurement.
(0S5 Marks)
C.  What is the loading effect of a voltmeter of low sensitivity? A voltage of 100 V dc is
applied across a series combination of two resistors R1 and R2 cach of 10 KOQ. A voltmeter
of sensitivity I K€/V is used to measurc the voltage across R2 in the range of 50 V.
Calculate the voltmeter reading and percentage crror of reading. (06 Marks)

Module-2
3 a. Describe with diagram the operation of a Ramp type DVM. What arce its imitations?
(08 Marks)
b. (i) With the help of a block diagram, explain the operation of a digital time period
measurement instrument.

(1) The lowest range of a 4-; digit DVM 1s 10 mV full scale. Determine ity sensitivity.

b5

(08 Marks)

OR
4 a. Describe with diagram, the operation of a successive approximation type DVM. (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross fines on the remaining blank pages.
. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8&

= b. (1) With the help of a block diagram, explain the operation of a digital capacitance meter.

(1)) What are the outstanding characteristics of a DVM? (08 Marks)

2 Module-3
5 a. Draw the block diagram of a simple CRO and state the functions of each block. What is the
i advantage of using —ve HV supply in CRO? (08 Marks)
b. Explain with the help of a block diagram of a function generator, how it gencrates the
different waveforms. (08 Marks)

lofl
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9 a
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b.

15EC35

OR
(1) Describe the operation of a digital storage oscilloscope with the help of a block diagram.
(i) The number of vertical and horizontal tangencies of a Lissajous figure are 2 and 6
respectively. What is the frequency of the signal connected to vertical plates, if

horizontal plate signal frequency is | kHz. (08 Marks)
Sketch the block diagram of a squarc and pulse generator and describe how it generates the
squarc wavelorm and pulses. (08 Marks)

Module-4

(1)  Explain with diagram the working of a phase sensitive detector.
(1)  What 1s the principle of working of a stroboscope? (68 Marks)
Draw the circuit of a Wheatstone’s bridge and explain how it can be used to measure an
unknown resistance. (05 Marks)

If the two arms of a Wheatstone’s Bridge arc R| = 1 KQ and R; = 10 KQ. Find the range of
the third arm resistance R; to be used to measure unknown resistance R4 of the range 1 KQ
to 100 K€2, in the fourth arm. (03 Marks)

OR
Define Q factor. With diagram, explain the operation of a Q meter to measure Q and
inductance of a coil. (08 Marks)
Draw the diagram ot a Maxwell’s Bridge and obtain the equations to measure Ry, Ly and Q.
(05 Marks)
A Maxwell’s Bridge has components values at balance as C; = 0.0l uF, R, = 470 KQ,
Ra = 5.1 KQ, R: = 100 KQ. Find the value of the inductive impedance connected in the

fourth arm (Rx and Lx). (03 Marks)
Module-5
Explain the operation of a resistive position transducer. (05 Marks)
Describe with diagram the operation of a piezo electric transducer. (05 Marks)
With circuit diagram, explain the operation of a LVDT the method of measuring
displacement. (06 Marks)
OR

(i)  Explain with diagram the construction of a Bonded Resistance wire gauge. How does
it senses strain/stress?
(1)) How it is used in a bridge arrangement with a dummy gauge and what is the
advantages of such an arrangement”? (08 Marks)
Briefly explain the construction and operation of a photoconductive cell and a photo
transistor. (04 Marks)
With a circuit explain how a phioto transistor can be used to operate a street light relay.
(04 Marks)

20f2
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Third Semester B.E. Degree Examination, June/July 2018
Engineering Electromagnetics

Time: 3 hrs. ‘ Max. Marks: 80
S Note: Answer any FIVE full questions, choosing one full question from each module.
2 :
Q
g Module-1
i 1 a. Define clectric field intensity and flux density and also establish the relationship between
g them. " (04 Marks)
?é b. State and explain Coulomb’s law of force between two print charges. (06 Marks)
B ¢.  Two uniform line charges of densities 4 nc/m and 6nc/m lying x = 0 plane at y = 5Sm and
%(;nfo y = -6m respectively. Find electric field intensity at P(4, 0, 5)m. (06 Marks)
< B |
8 OR
2o ! 2 a. Dérive an expression for electric field intensity due to infinite line charge. (08 Marks}
Foo . p y 8
g‘:b b. A volume charge density p, =—, where r # 0, k = constant exists within a sphere of
S == r
£5 . a . : . 1 AL ,
% g ‘ radius ok Determine the magnitude of point charge placed at origin which will produce the
== same electric field at r=—. (08 Marks)
B 2
',) 5]
e
o Module-2 ,
= g 3 a. Derive the Maxwell’s first equation in electrostatics. (04 Marks)
§ S| b. Derive the expression for continuity of current. (06 Marks)
B ¢. Find the total charge in a volume defined by six planes for which | £ x <2;2 <y <3;
32 3<z<4.1f D=[4x4, +3y’ 4, +27°4, | o/’ ' (06 Marks)
8 2
E&
S 5 OR
v O . . ]
g = 4 a. Briefly explain Gauss’s divergence theorem. (06 Marks)
e b. Obtain an expression for the energy expanded in moving a point charge in an electric field.
> B (66 Marks)
2
2 cos 2¢ . : o .= A
o O c. LetV= in free space in cylindrical system. Find E at B(2, 30°, 1). (04 Marks)
o r '
sE Module-3
5 & 5 a. With the usual notations, deduce the Poisson’s and Laplace’s equation from the Maxwell’s
= first equation. (66 Marks)
£ b. Determine whether or not the following vector represents a possible electric ficld.
e E=5coszd, Vim. (04 Marks)
s 1 > . . . . i -
g; ¢.  Prove that the line integral of magnetic field intensity H around a closed path is exactly
- E equal to current ‘I” enclosed by that path. (06 Marks)
1 of2
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OR
Solve Laplace’s equation to determine the capacitance of a coaxial cable when the inner
radius is ‘a’ and outer radius is ‘b’ respectively. (08 Marks)
State and explain ‘stokes theorem’. (04 Marks)
Given the vector magnetic potential A=x"4 +2yz 4,+(-x’)a,. Find magnetic flux
density. (04 Marks)
Module-4
Derive Loreniz force equation and mention the application of solution. (05 Marks)

A point charge Q = -1.2C has velocity V = (551_\ +2a, —352) nvs. Find the magnitude of
force exerted on the charge if,

i) E=-184a,+54,-104, V/m

iy B=-4a +44,+34, T

ii1)  Both are present simultaneously. (06 Marks)

Briefly explain force between differential current elements. (05 Marks)
OR

Discuss the magnetic boundary condition at the interface between two different magnetic

materials. (05 Marks)

Briefly explain potential energy and forces on magnetic materials. (05 Marks)

A rectangular loop of wire in free space joins A(l, 0, 1), B (3, 0, 1) to C(3, 0, 4) to
D (1,0, 4) to A. The wire carries a current of 6mA flowing in a, direction from B to C. A
filamentary current of 15A flows along the entire z-axis in the a,direction as shown in
Fig.Q.8(c). Find: 1) Force on side BC  ii) Force on side AB iii) Total force on loop.

(06 Marks)
44
\ T = I6A~F 2
. A -
Fig.Q.8(c) /// A 5
yd /I ‘/
P
. e &
% b { m bmA -
Module-5
State and explain Faraday’s law in point and integral form. (06 Marks)
Derive Ampere’s circuit law in point form and integral form suitable for Time-varying
fields. (07 Marks)
Find the angular frequency at which the conduction current and displacement current are
equal in medium with 6= 5.6 x 10°U/m and e, = 40. (03 Marks)
OR
State and prove Poynting theorem. (06 Marks)
Briefly explain skin depth and skin effect. (05 Marks)

A 300MHz uniform plane wave propagation through fresh water for which =0, p, = 1 and
e, = 78. Calculate:

1) Attenuation constant

11)  Phase constant

1)  Wave length

v} Intrinsic impedance. (05 Marks)

2 of 2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



10ES32

6 a. Derive the expression for maximum percentage efficiency tor a seriesfed class—A power

amplifier. (08 Marks)
b. Calculate the second harmonic distortion for an output waveform with
VCEQ =10V, VCEmin =1\ VCE'max =18V. (06 Marks)

c. Draw the circuit of a class-B push-pull amplifier and explain the working. Explain why
cross-over distortion occurs in class-B and how it Is overcome. (06 Marks)

7 a. With a neat circuit diagram, explain the principle of operation of RC phase-shift oscillator

with necessary equations. (08 Marks)
b. Explain the working of transistor crystal oscillator in series resonant mode. (66 Marks)
c. Design a Weinbridge oscillator for a frequency of 4KHz. (06 Marks)

8 a Derive equations for Z;, Zy and Ay for JFET fixed bias configuration, with source resistor
bypassed. (08 Marks)
b. For JFET amplifier shown in Fig.Q8(b), find Z;, Z; and Ay (08 Marks)

Fig.Q8(b)
¢. Explain the graphical determination of g, (04 Marks)

3of3
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USN 10ES33
Third Semester B.E. Degree Examination, June/July 2018
Logic Design
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting
atleast TWO questions from each part.
PART - A
1 Reduce the following function using K-Map technique and implement using gates :

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

J=fA,B,C,D,E)=2,(4,5,6,7,9, [1, 13, 15,25, 27, 29, 31)

G=1f(A,B,C,D)=nM(0,4,5,7,8,9, 11,12, 13, 15). (12 Marks)
Fig.Q1(b) shows a BCD counter that produces a 4-bit output representing the BCD code for
the number of pulses that have been applied to the counter input. The counter resets to
“0000” on the tenth pulse and starts recounting. Design the logic circuit that produces a
“High” output whenever the count is 2, 3, or 9. Use K-Mapping and implement the logic
circuit using NAND gates. {08 Marks)

Cleek ;C\Dw- ¥l

Fig.Q1(b)

Convert the given Boolean function f(x,y.7) =[x+ XZ(y + 7 )] into maxterm canonical form

and hence highlight the importance of canonical formula. (06 Marks)
Simplify using Quine Mc Cluskey tabulation algorithm.

v="f(a,b,c,d)=2(2,3,4,513,15)+ 2 d(8.9,10.11). (14 Marks)
Implement a full subtractor using decoder and write the truth table. (10 Marks)
What are the problems associated with the basic encoder? Explain how they can be overcone
by priority encoder, considering 8 input lines. (10 Marks)

Design a combinational circuit that accepts two unsigned, 2-bit binary number A = A Ay
and B = B| B and provide 3 outputs corresponding to A =B, A>Band A <B. (08 Marks)
Implement f(a, b, ¢, d) =Zm(0, 1, 5, 6, 7.9, 10, 15) using :

1) 8: 1 MUX with a, b, ¢ as sclect line

1) 4:1 MUX with a, b as select lines. (08 Marks)
Explain the terms :

1) Ripple—carry propagation

if) Look-ahead carry. (04 Marks)
PART - B
What is a flip-flop? Discuss the working principle of S-R flip-flop with its truth table. Also
explain the role of S-R latch in switch debouncer circuit. (08 Marks)
With neat schematic diagram of master slave JK-FF, discuss its operation. Mention the
advantages of JK-FF over master slave SR-FF. (12 Marks)
lof2
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10ES33

(12 Marks)

Design a 4-bit universal shift register using positive edge triggered D-flip-flops to operate as
shown in table below TableQ6(a).
Select line : . .
g'@%' ‘”;L Data line selected | Register Operation
2| ()
0 0 = 1() Hold
0 1 I Shift right
b 0 I Shift left
| I L Parallel load
Table Q6(a)

Explain the working ol a 4-bit asynchronous DeCade counter using JKFF in toggel mode.

E.x.p]_a,in mr;-z;ly and Moore sequential circuit models.
For the state machine M, shown in Fig.Q7(b) obtain,
i} State table

i) Transition table

tii) Excitation table for T flip-tlop

iv) Logic cireuit for T excitation realization.

Fig.Q7(b)

(08 Marks)

(04 Marks)

(16 Marks)

Construet Moore and Mealy state diagram that will detect input sequence 10110, when input
pattern is detected Z is asscrted high. Give state algorithms for cach state.
Design a cyclic Mod6, synchronous binary counter using J-K flip-flop. Give the state

diagram, transition table and excitation table.

9

of 2
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Third Semester B.E. Degree Examination, June/July 2018

Time: 3 hrs.

method.

50, will be treated as malpractice.

1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and Jor cquations written eg, 42+8

Important Note :

Determine the current in 12€) resistor shown in Fig.Ql(a).

c. For the network shown in Fig.Ql{c)
reference node.

Network Analysis

Note: Answer FIVE full guestions, selecting
atleast TWO questions from each part.

PART - A

q—wvw——
60V 20

b
b o

I*lg.Ql a)

Fig.Ql(b)

o ~ €
2.0 /T\G/;é\'('
;'\’ 3
b‘%%(\)‘ / “d
“ 1,1/k ‘M \N\I\(

LN an

Fig.dl(( )

LT
? %‘}1& f,\o\

S MM T

Fig.Q2( a)

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library

Max. Marks: 100

using source transformation

(06 Marks)

b.  Write the loop equations for the circuit shown in Fig.Q1(b) and solve for i;. I» and 1.

(06 Marks)

. find the node voltages V¢ and Vy with node ‘e’ as

(08 Marks)

Write a tie-set schedule and then find all the branch currents for the circuit shown in
Fig.Q2(a). Assume inner branches as tree branches.

(10 Marks)

b. Draw the dual of the network shown in Fig.2(b). Write the loop cequations for the given
network and the node equations for its dual, to show that they form dual set of equations.

(10 Marks)



T
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(ak

b.

10ES34

State and explain : i) Reciprocity theorem ii) Millman’s theorem as applied to electrical
gireuits. (10 Marks)
Find iy and i from the circuit of Fig.3(b), using super position theorem. (10 Marks)

State and explain Thevenin’s theorem. (04 Marks)
Obtain the Thevemn’s equivalent circuit of the network shown in Fig.Q4(b). (08 Marks)

Fig.Q4(b)
For the circuil shown in Fig.Q4(c), find resistance value to be connected across AB for
maximum power transter, Find also the value of maximum power. (08 Marks)

Fig.Q4(c)

PART - B

equal to resonant ﬁ@qggancy is applied to the circuit. Also calculate the value of voltages
Ve, Vi across C and L respectively. Find the frequencies at which these voltages Ve and Vi
are maximuim, (08 Marks)

29 a 001 ¢ ]
W} Qo4 pE

< — VRV T Ve

Fig.Q5(a)
Derive an expression for the resonance trequency of a resonant circuit consisting of Ry, L in
parallel with Re, C. (06 Marks)
Determine the value of *L’ for which the circuit shown in Fig.5(c) is resonant at a frequency
of w = 500rad/sec. (06 Marks)
2./ Svi
\% .
oy I
—
Fig.Q5(c)
2of3
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6 a. Explain the behavior of R, L, C elements of the time of switching at t = 0, both at t = 0" and
f = o0, (06 Marks)
b. In the network shown in Fig.Q6(b), switch K is changed from position a to b, at t = 0. Solve
2.
. d .k
for i, —1, C_ att=0+ Assume that the capacitor 18 nitially unchanged. (08 Marks)
dt dt2
\—-—-— ql Kok
b_"_ "% ; AR
Tk -
Fig.Q6(b)
€. In the network shown in Fig.Q6(C), the switch K is opened at t = 0. Solve for the values of
dv d%v .
,—,——=att =0+ (06 Marks)
dt dtz
e
/&;\" :
’\f?_\ ,}i{){% ’ETL_ Sl
i i 1B
SR R S

Fig.Q6(c)

7 a. Find the current in the circuit shown in Fig.Q7(a) at an instant after the opening of the
switch if a current of I ampere had been passing through the circuit at the instant of opening.
(08 Marks)

T !
[ S
Fig.Q7(a)
b. Using convolution theorem, find f{t) of a function f{s) where f(s) = % (06 Marks)
(S®+4)°
c. Find the Laplace transform of the periodic waveform of Fig.Q7(c). (06 Marks)
fob
Fig.Q7(c)
8 a. Define ‘Z’ parameters. (04 Marks)
b. Obtain the relationship between T and h parameters. (06 Marks)

¢. Obtain the Y-parameters of the two port network shown in Fig.Q8(c). (10 Marks)

ko kY of Y K kK
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Fourth Semester B.E. Degree Exammatlon Dec. 2017/Jan 2()738
Mncroproce 3SOr

Time: 3 hrs. © - \1arks 80

Note: An wer FI VE full questions, clzoosmo one full question from elzf‘h mwdule

£ M;Mi_ul_@._l ‘ T
I a. Define Microprocessor. Describe architecture of 8086, with neat biou\ dlagram (0 Marks)
b. Explain the s10mﬁcar1(:c of following pins of 8086 : el Rea B & S

i) ALE i) RESET~ - ii) TEST  iv) M/ IO. 1 (04 Marks)

50, will be treated as malpractice.

c. Explain the physical Address formation in 8086. - e " (02 Marks)
i OR
2 a. Explain the following addre@smg modes of 8086 :
] i) Register Addressing mode ii) Based Indexed Addressing mode -
iii) Immediate Addressing mode - Lv) Dlrect Aduecqmg mode. _ (08 Vlarks)

b. Explain the significance of followi mg\l blt 1nd1c97r01s in opcodes of 8086 processor.

(04 Malks)
c. The Opcode for MOV instructions is lO“l\lu uetelmme machine language code for the
following instructions. i) MOV.AL. [BA] 1) MOV 36[81] CL. .. (94 Marks)
Mbr‘iﬁzle-g

3 a. Explain the following instruction with-éxampié
i) LEA i) IDIV iii) XLAT. =’

6 Marks)

b. Write a ALP to convert a 4 digit [,LD 0. 1nto he\a ecimal number. : (06 Marks)
¢. Differentiate between the following 'nstructlons R ; D7D A
1) AND & TEST i) Sh”"“~ & ROTATE LA - (04 Marks)
T oR 3
4 a. Whatare assembler diret‘f'i& res? Explain the following assemble»" }rectlws W 1th e\amples
i) ASSUME ii) DUP - iii) DB  iv) LABEL. - @ (68 Marks)
b. Write a ALP to find uhether the given number is 2 out of' 5 code. « - ' (04 Marks)
c. Explain the smng msfmctlons 0f 8086. S /‘ © . (04 Marks)
: Module-3 . :
5 a. Explain the stack structure of 8086 in detail. o (06 Marks)

> (06 Marks)

b. Differentiate. between procedure and Macro’s. ; .
. (04 Marks)

c. Writea ALP to find factorial of Number.

On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations wrilten eg. 42+8

= : ' OR i b
o 6 a Wrn Ie a procramme to generate a delay of 100 m sec using 8086 m1croprocessor 0 /_af:ing
.z on‘I6NMHz frequency. Show calculation for the delay. (08 Marks)
EZ b. Explain the Interrupt Acknowledge sequence of 8086 with Ummv diagram. = (06 ¥arks)-
_ E_ Ccmee xolam interrupt response structure of 8086. " (04 Marks) ‘
Module-4 Posoo
7 a. Draw and discuss typical maximum mode ‘0f 8086. © (08 Marks)
b. Explain different modes of operation of 8255. 08 Man~ks)

1 of2
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{06 Marks)
{06 Marks)

e . Dlav\ Igg {myng dlagram for RQ/ GT _’[or maximum mode. (04 Marks)
i i e Module-5 :
9 a éDlaw and d_s he interface between 8086 and 8§087. ‘ (08 Marks)

b, Explam the folles "1{.: keyboard handlmg INT21 DOS function :
'1). Function 01h _' (if) Function 08h. - (03 Marks)
';Wnte an ALPto i r:l"z;,ce stepper mqlar to 8086. = P (05 Marks)

T

lefelentlatc between : - ‘

% ‘1) Harvard and Von Neuman f‘xuhltecture ii) RISC and CISC Architecture. (06 Marks)
. b. Explain the significance of diiferent [j)lts of control word. Register format of 8253/54.
; d 2 - (06 Marks)

= o .
o

i . Write a program to generate triangular wave using DAC 0800. (04 Marks)
IR

Py

P

EC SOL I ]

PR e g

R FCR <

9 Py N l

;

[P

20f2
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an th Semester B.E. Degree Examination, Dec. 2@17/']3“.5@18
o Control Systems e

Time: 3 hrs. e . Max. Marks: 80
~Note: Answer any FIVE full questions, choosing
ONE full question from each modufe.

: Module-1 :
1 a. Define control systcm r)isrinp,'uish between open loop- a'n‘d‘closed loop systems with
examples. s (05 Marks)
b.  Write the d1ffucnllal eql iations for the mechanical systen: shown in Fig.Ql(b) and obtain
F-V and F-1 analogous clcctrma; networks. . (05 Marks)

30. will be treated as malpractice.

Fig.Q1(b)

¢.  Using Mason’s gain formula. find the. gain f)f‘he system shown in Fig.Q1(c). {06 Marks)

55 tines on the remaining blank pages.

Fig.Qle)y7 -

al to evaluator and /or equations written g, 42+8

: v (04 ‘M{arks)
b, Show that mo tems shown in Fig.Q2(a) are analogous Swstww by comparing their

functions. . = = (06 Marks)

titication. appe

=

2. Any revealing ot identi
. oy
L&_}
® <K

{n compleiing vour answers. compulisorily draw diagonal

e Fig.Q2(b) = -
C. Rc ce the block diagram shown in Fig.Q2(c) using reduction rules and obtain C(s)’ <("s').)*._
e (06 Marks)

2 I

2
z

,
fmportant }

R

Fig.Q2(c)

{of3
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b.
74
b.

18EC43

Module-2
Obtain an expression 1or time response of the first order system subjected to unit step input.
(04 Marks)
Explains proportional + integral = differential controller and their effect on siability.
(96 Marks)-

S " 3 q 5 . - <
A unity feedback system is characterized by an open loop transfer function Gis)= 7_—_1—(_)5 :
’ ’ 3(s -+

Determine the gain K so that system will have a damping ratic of 0.5. For this value of K,

find setiling time (2% criterion). peak overshoot and time to peak overshoot for a unit step

input. (06 Marks)
OR .

With a neat sketch explain ali the time domain speciﬂcations‘ (10 Marks)

For the system shown in F1g.Q4(b). Determine the value of “a” which gives camping factor

0.7. What is the steady stale error to unit ramp input for value of *a’. (06 Marks)

[ -
Fig.4Q(b)
Module-3
state and explain Routh=Huiwitz criterion. (05 Marks)
List the advantages ol Root Locus method. (05 Marks)
Using RH eriterion defermine the stability of the system having the characteristic equation :
5 - 2 .
§ +25° + 56"+ 85’ + 857+ 8s + 4 =0. (06 Marks)
OR

By applying Routh eriterion, discuss the stability ot the closed loop system as a function of
K for the following open loop transfer function :

GIHE) = —iEl) (06 Marks)
" 8{8=1)(s= +4s+16)
‘l\

The open leop transfer function of a control system is given by G(s) = — .
S(S+2)(5~ -- 6S -+ 25)

=]

Sketeh the complete root locus as k is.varied from zero to infinity. (10 Marks)
Module-4
. . . ) . R K i
I'he open loop transfer function of a system is G(s) = B using Bode plot.
’ s(1+0.3s)(1+0.2s)
Find K so that ; 1) Gain margin is 6dB i) Phase margin is 25°. (12 Marks)
What is Nyquist plot? State the Nyquist stability criterion. (04 Marks)
2o0f3
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OR

The npcn Ioop transfer function of a control system is G(s)H(s) = . Sketch the

N yquist p'jm.,_ path and ascertain the stability. (10 Marks)

Write a nété;&jh lead compensator. {06 Marks)
» Module-5
What is sngnal res ')rnsivuctlon7 Explain it with sample and hold.circuit. (08 Marks)
Consider the circuit of Fig.Q9(b). Identify suitable state vauablcs and write its state vector
matrix equation. N()t@ mat lhele are two inputs. : (08 Mlarks)
- Lg
s 1. A Uy 7. 3 & SN
—— o
T 3 \ e
—r e +‘\/ e
C - /
' r 5 2 Vo
F 1(* ()Q(h)
‘WR .
List the properties of state transition man X, # {06 Marks)

A single input single output systeri fias the state and output equations :

. 0o 1] o]
X=1 3 x+i -
-6 -5 L1

y=[5 0Ojx ‘
i) Determine its transfer fiinction L
i} Find its state transition matrix. L (08 Marks)
What is sampled data control system? - (02 Marks)

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library
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Fouriﬁi‘zggmemer B.E. Degree Examination, Dec.2017/Jan.2018
S Signals and Systems

Time: 3 hrs. Max. Marks: 80

0. will be treated as malpractice.

=3

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

B .""‘Note: Answer any FIVE full questions, choosing
e ONE full question from each module.

Module-1

Find odd and even components of the following signals.
i) x(t)=1+tcost+t sint+t costsint

i) x(t) =1+t cos’t +t* sin’t + ¢* cost. (08 Marks)
For the signal x(t) shown in Fig.Q1(b) find and plot.
1) x(=2t —4) i) x(-3t +2) i) X(2(=t=1)). (08 Marks)
ey A
;G,/\"\\
/\/ N
o 2 i t

OR
Determine whether the system described by the foilowing input/owtput relationship is
memoryless, causal, time — invariant or linecar.

i) y(n) =" ii) y(t) = /l-';_i.,:»"f“;\’.(T)d‘E. (08 Marks)

Given the signal x(n) = (8 ~ n) [u(n) — u(n — 8)]. Find and sketch

1) yi(n) = x[4 — n].ii) ya(n) = x[2n - 3]. (08 Marks)
Find the convoliition integral of x;(t) = e u(t) and xa(t) = uft = 2). {08 Marks)
Find y(n) = Bf‘;u‘(n)* a"u(n). Given : Bl <1land|of < 1. {04 Marks)

Find y(n} =‘<:l\n) * Xa(n)

Wherélﬂ'x-i'('n’):{,lr. 2, 31 and

J

S Xy(n) = {l, 2, % 4} : (04 Marks)
OR
Convolute the two continuous time signals x;(t) and x»(t) given below
xi(t) = cosmtu(t + 1) — u(t — 3)] and xa(1) = u(t). (08 Marks)
Evaluate y(n) = B" u(n) * u(n — 3) given: |B] < I. {04 Marks)
Show that : i) x(n) * 8(n) =x(n) ii) x(n) * d(n—np) = x(n - ng). (04 Marks)
lof2
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Module-3
§ a. Check the tollowing systems lor memory less. causality and stability :

i) h(n) = (=0.25)" iy ht) = e u(t — 1).

15SEC44

{66 Marks)

b. Find the siep response of an LTI system whose impulse response is defined by

o

Ml =+ " 8- k
hin) = 7 &u o(n=K).
Ty =0

7

. ) . . (4n
Lvaluate the DTFS representation for the sngnalx(n):sm(z—TnJJrcosL

(97

draw its maguitnde and phase spectra.

OR

6 a Find the step l”ﬁ‘sp(:”l‘@ ot an LTI system whose impulse response is given by

iy h(l) = N i) h(hy =t u\t)
b.  State any six properties of DTFS.

: o : T
¢. Determine DTFS ofthe signal x(n) =COS(:

n). Alst, draw its spectra.
)

Moduie-4 -

107

(04 Marks)

nj+l. Also

(06 Marks)

(06 Marks)
(06 Marks)

(04 Marks)

7 a. ()blam lhc louuer transtorm of the signal x(1) = e =& u(t); a> 0. Also draw its magnitude and

(06 Marks)

b. 1 mgl [h@ D, H l of the signa] x(n) =o' u(n) ja << 1. Also draw its magnitude spectra.

«wy

OR

(04 Marks)

Iind the FT representation for the pe‘ iodic Jl}.’u'll X(t) = cos mot and also draw its spectrum.

(06 Marks)

8 4 [Findthe FT ofthe signum function x(t) = spn(t). Draw the magnitude and phase spectra.

b Find the DTFT of (n) and draw the spectrum.

(06 Marks)
(04 Marks)

¢ Find the FT of the periodic 1mpul>e train bTO(t Z b(f — kT and draw the spectrum.

===

Module-5
9 a. Find Z.T of the following sequences and als sketch their RoC :
i) x(n) = sinQun u(n) i) x(m) = (3)" u(n) + (=2)" U(—n—l)

) (-1 )(—%Z )

OR
10 a. Siate and prove the lollowing properties of ZT
1) Time reversal property i) differentiation property.

=
-
=
(=
'\
L]
o
=
=
o
o
55
=
=
3
oG
13
]
fe
=
o
=
7
0
4
~
N
N

b. Find IZT ol the following sequence using partial fraction expansion method :

_ Z[Z:!.—%-
xz)= s
z-T--/.r%
Given : i) RoC : |z|<%; i) RoC :]z|>1 : ii)RoC:3<|z|<].

20f2
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(06 Marks)

(08 Marks)

dzl<l.

(98 Marks)

(08 Marks)

(08 Marks)
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Fourth Semester B.E. Degree Examination, Dec.201 mamm

Linear Integrated Circuits

Time: 3 hrs. -vlax. Marks: 80

Note: Answer anyl FIVE full questions, choosing one full question from each module.

Module-1
1 a. Define followmg terms W |th respect to opamp and mention IhL (yplc,al values of opamp 741:
(1) PSRR, (i) CM RR Al ) Slew rate.  (iv) input vol“wc m-ng e and output voltage range.

. (08 Marks)
b. Compare emitter followu voltage follower. .. (04 Marks)
c. A voltage follower using’. 741 opamp is connected. to ‘;1§:nal source with resistance of
R, = 47 KQ. Calculate suitable: valuc of resistor k‘ ‘and also maumum VO ltage drop across
each resistor and maximum mpp_t o

+8 = 30, will he weated ag mainractice.

i~y e
=t s f

cl &

B + 5%

=

e -l

= &

@ L

=

(04 Marks)

sorily draw diagonal cross fines on the ramaining biank pages.

OR .
2 a. Derive output voltage eqi 1on of 3 input non inverting s'lmmmﬂ circuit and show how it
can be converted into dveraging circuit. ' : (08 Marks)

b. An operational ampl"i'i"".e <ircuit with closed loop gain is- 1'1(1 and common mode output
voltage is 5 mV and oammon mode input is 5 mV, determine c')mmon mode rejection ratio.
. (02 Marks)

c. Explain the opr;-" 1 of a basic op-amp circuit. W (06 Marks)

= S Module-2

= o 3 a. Explain ca*&ac itor coupled voltage follower circuit. ~ . (08 Marks)

= b. Dcngn a nrea ision voltage source to provide an output of 9 V the available supply is 12V

2 5

S How amu oxlmalel) +10% tolerance on Zener diode voltage. . (08 Marks)

S o OR e

o 4 a. Design an instrumentation amplifier to have an overall gain of 900. The input signal

2 - amplitude of 15 mV, 741 opamp is to be used. Supply is £135V. (08 Biarks)

- b. - Explain high Zin capacitor coupled non inverting amplifier with design steps. (08 “iarks)

=

= Module-3

£ § a. Explain precision clipping circuit. (08 Marks)

b. Explain log amplifier and derive its output voltage equation. (08 Marks)
1 of2
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13EC46
OR
Using 741 opamp with supply voltage of 12V design Schmitt trigger to have trigger points
12V, (06 Marks)
Explain sample and hold circuit using of opamp. (16 Marks)
Module-4 :
Explain second order active low pass filter and also write design equations. (08 Narks)
Explain the function diagram of 723 general purpose regulator 1C. (08 Marks)
OR .
Design a second order active high pass filter using 741 opamp with cutoft” frequercy of
12 kHz, (06 Marks)
What is meant by ling regulation and load regulator with respect to 1C regulators and
mention the characteristics of 3 terminal 1C voltage reguiators. (06 Marks)

Design a first order active low pass filter (o have cutoft frequency of | kHz. Use 741 opamp.
' (04 Marks)

Explain the operation of'a Astable mudtivibraier using 553 timer. (08 Marks)

Explain operation of PLL with bloci‘;'_é{i“a:g!jz'.m_, (D8 Marks)
OR

Explain the operation ofa VCO. - v (08 Marks)

Explain analog to digital conversion us ing successive approximation method. (08 Marks)

Tk oW oA %

2 of 2
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Fo »V‘th Semester B.E. Degree Examination, Dec. 2017/Jaln ,;.M]%
{ Microcontrollers

Time: 3 hfs. -
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

et T PART — A e
1 a lefcrentlate be ‘“feen a microprocessor and a microcontroller. -~ -« (06 Marks)
. With the neat sk ;,of 8051 architecture, explain the CPU Legﬁhw (08 Marks)
c. With the help 01‘ tlmmo diagram, explain how to mterfau SK EPROM and 4K RAM to
8051. - ‘ Ll (06 Marks)

2 a. Write a program to swap ‘the contents of Registers R7 L’le Ré in register block 0, in four
different ways. o (06 Marks)

List bit level logical instr "":"ons and their operation i-!i 8051. (08 Marks)

c. Explain different ranges for'lump instruction avail?blé "'in 8051 microcontroller. (06 Marks)

3 a.  Write a program to exchange ihe . 1’\\7ver nibble of. dala present in external memory 6000H

50. will be trcated as malpractice.

‘ and 6001 H. : ' (06 Marks)
o b. An 8- blt code word is stored in locatlfm IJ\JOH of external data memory. Code word is
> valid, if three MSB’s are zero and it ,o.mams 1wo ones in the remaining five bits. If code
word is thd store FF, else store OO in 1001 (08 Marks)

c. Write a program to blink the LED"s alternalxvel\ connected to port 0 with a delay of I mS.

Assume XTAL = 12 MHz. s B (06 Marks)

4 a. Write the circuit diagram for port 0 ,‘}‘a)in“th.e‘.o_ip'erations 0of' 8051 using port 0. (06 Marks)

Show a simple keyboard interface with port of 8051 and explain its operation. (08 Marks)
¢. Write a program to rotate a stepper” motor 64" i the clocl<w1se direction. The motor has a
step angle of 2" R e (06 Marks)

" PART-B . :
5 a. ExplainIE and IP xeglstFm W '*h its bit pattern. i (06 Marks)
b. Explain different modes ef agperation of timer/counter of ’%(hi W lth relevant block diagram
and steps to program the modes. sk (08 Marks)

c. Write an Assembly 01) C-program to generate a frequency ‘of 100 Hz square wave, using
timer 0 in modc 114 Amume crystal frequency = 11.0592 MHz (/‘xabl.["l'l any pin number).
(06 Marks)

cation, appeal to evalualor and for cquations writlen eg. 4

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2 6 a. Write an 805! yeram to send the message of “SAVE PO\/v_m to the serial port
E continuously.i:'/-x ume XTAL = 11.0592 MHz, 9600 baud rate, 8-bit dam -and one stop bit.
= : (06 Marks)
) b. Explain. RQ 2)2 hand shaking signals and specify the purpose of '\1;1& — 232 while
% mterfaum {08 Warks)
z c. Explain‘ihe control word of 8255A. -7 {96 Marks)
;f 7 a. Briefly discuss the features of MSP 430 microcontrollers. . (86 Marks)
i b. Explain different addressing modes of MSP 430 with examples. (08 Marks)

@ "',\Wru» a MSP430 assembly program to find the largest in the given array ot n" bytes.

= (06 wlarks)
8 Write short note on with respect to MSP430:

a. Watch dog timer.

b. Real Time Clock (RTC).

c. Significance of Gate in Tmode Register of 8051.

d. Internal RAM structure of 8051. (20 Marks)
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Signals and Systems

Time: 3 hrs.
.. Note: Answer any FIVE full questions, selecting
: atleast TWQO questions from each part.

PART — A

1 a
energy or power of the signal. x(t) = cos (nt) + sin(5nt).
b. For x(n) and y(n) shown- m_l.w Ql(b) draw x(n + 1)-v(-2 —n,

)

30. will be wreated as malpractice.

y
3 il
7 7 \

REESTY

422~ 01 2 3 4 7
Fig.Q1(b)

i Tn
riod. x(n) =cos ->'nl -— ) o
pe (n) J 1 L 5 -

NENY

cntification, appeal to cvaluator and for equalions written cg, 42+8

. . ]
mvariant or not y(t) = E ,fx\f)dr

~ o

The impulse respon

On completing your answers. compulsorily draw diagonal cross lines on the remaining blank pages.

b. Evaluate the continaous time Convolution of the two signals given in Fig.Q2(b).

Max. Marks: 100

Categorize the foliowing signal as energy or power signal: ‘and find the corresponding
(06 Marks)
(06 Marks)

¢.  Determine vxhcther the follovx ing sig “a‘ is pei'i:(').d'ic or not. If periodic, find its fundamental
(04 Marks)

d. Determine whether the system d%fnbed by the following input output relation is time —

(04 Marks)

ve of a discrete time LTI system is given by hin) = a"[u(n) — u(n — 5)].
Determine the output of the system for the input x(n) = b"u(n), using convolution sum.

(06 Marks)
(06 Marks)

(04 Marks)

. Is the

=
'3 h(e) AL
= ! ‘
<
2 o i 12 5 | 2 3 s
<
- Fig. Q2(b)
o c. ‘( ompute the discrete time convolution sum of the following two sequences using any
-2 ld(){l? 4l ()JI “}
= met nod Xj(n) = 3.4 0. Xo(n 1. 3.
. T [
. E d. The impuise response of a continuous time LTI system is given by h(t) = ¢

system causal and stable? Give reason for your answer.

1 of 3
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Find the forced response of the system shown in Fig.Q3(a), where x(t) = cos (t}: (06 Marks)
' 1 '

()t

Fig.Q3(a)
Draw the direct form 1 'md direct form [I implementations of ihe system described by the
3

following diff@r@mial @quafifm 2 d—3YGt) & 2ay(t) +3y¢ t; = x(t) + o%k(t (06 Marks)
- ' dt :

What is the natural responSe ofthe system described by the given difterence equation?

y(n) —f@)’(n =1)=x(n=1). with, \(—!) e (04 Marks)
For the interconnections of the sttem shown I L10 Q3(d), obtain the overall impulse
response in terms of the individual .mpulse responses. (04 Marks)

A periodic signal with period 4 sec is described over one fundamental period as x(t) = 3 —t,
0 <t <4, Find the expongntia ! Fourier series and plot its inagnitude spectrum. (06 ¥iarks)
Determing the discrete ‘gimc Fourier series representation of the given signal. Draw its

. . 6mn
magnitude and pha@:- specira. X(n) = ces S 6J (06 Marks)
E I 13
State and prove hﬁoufngy shift property with reference to Fourict ser ies of continuous rime
signals, g B (04 Marks)
State and prQ\ZQ Parseval’s theorem with reference to DTFS. (04 Marks)
PART - B
Find lhn inverse Fourier transfonm and draw the time domain signal for the rectangular
e R
spectruih given by X(jo) = i e (G sars)
’ N T [o, [wi> ¥ pul
. I. |njgM
A discrete time rectangular pulse is defined as x(n) = :
- 0. |[np>M
Find and plot the DTFT of the signal. (08 Marks)
Using suitable properties find the inverse DTFT of':
. |
X(j&) = ]‘——“‘ﬁ'm/u ,la] < L. (04 Marks)
2 0f3
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6 a. A cosntinuous time LTI system produces an output y(f) = e u(t) when excited by the input
x(t) = r':'_:fu(t). Evaluate the frequency response and impulse response of the svSien.

(08 \'izlrks)

b. Find tl;e impulse response and step response of the LTI system shown in Fig.Q6(b) using

Fourier an_al,yq- techniques. {08 Marks)

Y52
+ —2
4
- | WA S

HCEY v F o DR

v N

B
‘ Fig.Q6(b)

€. A continuous time signal is gi\fen by x(1) = 4 cos {100xt). What is the minimum sampling

rate required to avoid aliasing? 1f the signal is sumpiul at 200 Hz. then give the expression

-

for the discrete time signal aﬁel 8 mplmé (04 Marks)
7 a. Using the Z — Uanstonm properties, hnu the Z - transform and RoC of the following signal :
x(n) = n(3)' 'u(n) * (1) "u(-n). : ' (08 Marks)

b. Find the time domain signal (.orresponding*to the given z — transform, using partial fraction

10] ‘424‘4

expansion approach. X(z) = 5 — RoC i)z <1 (08 Marks)
227 —2z~4 ;
¢. Derive the relation between 7z — 1rans1orm and discre u time Fourier transform. (04 Marks)
8 a. Consider a system described by the difference equation y(n) — 0.9 y(n — 1) = x(n). with
initial condition w(-1) =2. Find the step response of the system using unilateral
z — transform. ‘ (08 Marks)

b. The dlfference cquatlorl f).' & causal and stable system is givei by :
v(n) —-gy(n 1)+~ y(n +2) = x{n) = 2x(n — |
¢}

Determine the impulse response of the system. Also find the cutput if the input is
x(n) =2"a(n). N o (08 Marks)
c. Determine the 1./m>fe1 function of the inverse of the system, whose dlﬂernnce equation is

given by : (r) = 4\(n -2) = 6x(n) = 7x{n — 1} + 3x(n—2). (04 Marks)

3of3
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USN b 10ECA45
Feurtlh Semester B.E. Degree Examination, Dec.2017/Jan. 2018
N Fundamentals of HDL
fime: 3 hrs. &= Max. Marks: 100
~+ Note: Answer FIVE full questions, selecting
at least TWO questions from each pardt.
é? 1 a. List different types of description in HDL. Explain structural and behavioral description
= with example. (10 Marks)
; b. Given unsigned variabies A. B. C with A=11001011 B =10110110. C=00011011 find
5 the value of
S )Arorl i)ANANDC - ii)BSral iv)~1C (04 Marks)
;)bg ¢. Explain scalar data tvpes with syntax. (06 Marks)
&=
E :; 2 a. Write a Verilog code for 2x2 uns'gned combmanom' array multiplier with diagram.
= (08 Marks)
:g 2 b. Write a VHDL code in data ﬂo.v descripticn for two bit magnitude comparator with
% 2 simplified boolean expression. (12 Marks)
o O
é: = 3 a. Write a VHDL code for D — Latch using signal and variable assignment statement. With
= f simulation waveforms clearly distinguish.-between them. (18 Marks)
£ 5 b. Explain for loop, while loop, Next and Exit in VHDL. (04 Marks)
4 g c.  Write a verilog code for 2x ! multipiexer with tristate output using IF-clse statement.
SpA (06 Marks)
B
%0 § 4 a. Write a structural descripticn in VHDL for full adder with simulation waveform. (08 Marks)
2 2 b. Explain binding between :
g ’§ 1) Entity and Archi técture
=9 ii) Entity and component
% "é iii) Library and moedule. (06 Marks)
g & c. Write a Verilog code for N-bit asynchronous down counter using generate statement.
8 % (06 Marks)
/.2
S
Z< e PART - B
# 8 5 a. Writea VHDL rode to perform signed vector multiplication using procedure. (10 Marks)
:,3{5 b. Write a Ve.r:lc)g function to find greater of two signed number. {05 Marks)
=T c. Write a note on Verilog file processing. (05 Marks)
5§
S 5 6 a. Explain the implementation of single and two dimensional arrays in VHDL. {64 Marks)
& 5 b. W:t‘itéa VHDL code for addition of two 3x3 matrices. (56 Marks)
— c. With a block diagram and function table write a VHDL code for 16x8 SRAM. (12 Marks)
L ]
% 7 a. Explain how to invoke Verilog module from a VHDL module. (08 Marks)
8§ b. Write mixed language description of a 3-bit adder with zero flag. (12 Marks)
2
= 8 a. Describe the synthesis information extraction from entity and module with examples.
(10 Marks)
b. With an example; explain synthesis of loop statement and show RTL synthesis. (10 Marks)
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Fourth Semester B.E. Degree Examination, Dec.2017/Jan.2018
",,Liineaw Integrated Circuits and Applications
Time: 3 hrs.- Max. Marks: 100
‘ - Note: Answer any FIVE full questions, sefecting
at least TWO questions from each part.
PART - A “ )
% 1 a. Explainthe ba\ic muut of operational amplifier. R (08 Marks)
g b. Draw neat umun r/lsram of a direct coupled non-inverting op Amp and explain the design
= steps. ' : : (06 Marks)
= c. Design an inverting amp' ifier using 741 op-Amp for the vo xfa'ge gain to be 50 and the output
B voltage amplitude to bp;' \folts (06 Marks)
" é 2 a. Draw neat circuit dnaoram o a «‘apacﬂor coupled voltage follower and give its design steps.
&< (07 Marks)
o= b.  With neat circuit diagram, e\plam the hlg,h mput TImcﬁancc capaciter coupled non-inverting
83 amplmer : (07 Marks)
air ) C. Using a LF353BIFET op-Amp db n a high-Z;, (,dpacntm coupled non-inverting amplifier
= }:: to have a low cut off frequency of 2 u(‘ Hz.. The input and output voltages are to be 15 mV
g o and 3V respectively and the mmlmum_[oad],ew. tance is 12 KQ. (06 Marks)
v &
% = 3 a. Sketch the circuit of a lag and lead compensation network. Explain its operation and show
® o how it affects the frequency response - "‘bp-émp“ (08 Marks)
% = b. Write a note on Z;, mod compansa*lon (06 Marks)
g = ¢. Determine the upper cutoff Tlcguenc' for a: (1) xoltage follower (if) unity gain inverting
o oW 3 7
=& amplifier, using a 741 op-Amp. Ll‘ 1 that UGB of /4‘ is 800 kHz. (06 Marks)
oo™ -
if s 4 a. What are the advantages of. Plcf“mon Rectifier over Ordinary Rectifier? Explain the working
z % of'a precision half wave r: r. : (06 Marks)
S g b. Draw the circuit diagrant-6f instrumentation ampliﬂer using’ op- Amp. Explain its working
= and derive the expression of output. (08 Marks)
£E c.  With neat circuit diagrany'explain the working of op-Amp Limiting Circuit. (06 Marks)
G, - :
£ & ’ ,
8 & PART — B
bz § a. Draw the op- Amg aampﬁc and hold circuit and explain its operation. . . - (08 Marks)
g 2 b. Explain the wor !\mg of phase shift oscillator using op-Amp. il (06 Marks)
5 5 c. Witha ncal circuii diagram, explain the Wein- Brxdoe oscillator using op amp. (06 Marks)
S
@ o 6 a. Explain “Lhc wokag of inverting Schmitt trigger with the help of circuit diagram and
gl waveform. - .. (07 Marks)
g é b. Draw thet u'(,unt and explain op-Amp astable multivibrator. S (06 Marks)
&2 c. With th e help of circuit diagram and frequency response, explain the working of second
= : urdu’ lowpass filter. ((n"’ warks)
a 7 a. “r..]‘/lentlon the advantages of IC voltage regulator. Draw the series op-Amp leé)ula'm and
. ; " explain its working. (10 Marks)
g b. Draw the internal schematic diagram of IC 723 regulator and explain its working. (10 Marks)
ja¥
.= 8 a. Draw the internal schematic diagram of 555 1C configuring it for monostable operation.
Explain its working. (08 Marks)
b.  With the help of basic block diagram, explain PLL. {06 Marks)
¢. Explain the working of D to A converter using R-2R network. (06 Marks)
k% %k ok ok
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Engineering Electromagnetics

Time: 3 hrs. 5 3 Max. Marks: 80
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Note: Answer wry | z"-VE Sull questions, choosing one full question from each module.

(L Module-1 :

State and explain Coulr‘ mib’s law in vector form. (05 Marks)
Find the electric field E j at orlg,m if the following charge dlstrlbutlons are present in frec
space:

i) Point charge 12 nc at sz 0, 6).

ii) Uniform line charge of linear charge density 3 ne /m at \ =2, y=3.

iif) Uniform surface charge of density P, = 0.2 ne/m™ at x = (06 Marks)
Define volume charge density. Alsr\ find the tetal chal ge within each of the indicated
volumes.

) 0<p<0.1, 0<$<sm, 2<z<4; p =p’z" sin(0.6¢)

=2r

.. . e
i) Universe: p =—; (05 Marks)
72

OR
Define Electric flux and flux density. (04 Marks)
Given a 60 uC point charge located at the origin, fina the total electric flux passing through:

i) That portion of the sphere y = 26 cm bounded by ¢ < @ <§ and 0 << g

i) The closed surface defined by p =26 cm and z = £26 cra.

i) The plane z =26 cm. (07 Marks)

Derive the expression for E due to infinite line charge of charge density p, (c/m).
v (05 Marks)

: Module-2
State and pIOVG \_muss law for point charge. (05 Marks)
State and prove divergence theorem. (05 Marks)

In each cfthe: following parts. find value for div D at the point specified:

) D=@xyz-y’)a, +(x'z-2xy)ay +x’ya, c/m’ at Pa(2. 3. -1).

i) D =2pz’sin’ ¢a, +pz’sin 2¢a, +2p’zsin’ ¢a, o/m’at Py(p=2.4=110". z=-1).

- {06 Marks)

OR

“Define potential difference and absolute potential. (04 Marks)

A’point charge of 6 nc is located at origin in free space. find potential of point p. it p is

located at (0.2, -0.4, 0.4) and

i) V=0 at infinity

iiy V=0at(1,0,0)

iil) V=20V at (-0.5, 1, -1) (06 Marks)

Derive point form of continuity equation for current. (06 Marks)
1of2
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5 a.
b.
6 a
b.
7 a.
b.
8 da.
b.
9 a
b.
¢.
10 a.
b.

1SEC36

Module-3
Derive the expression for Poisson’s and Laplace’s equation. (05 Marks)
Two plates of paralle]l plate capacitors are separated by distance *d’ and maintained at
potential zero and V, respectively. Assuming negligible fringing effect, determine potential

at any peint between the plates. (06 Marks)

State and prove unigueness theorem. o (05 Marks)
OR

State and explain Biot-Savart law. (06 Marks)

Find the magnem flux density at the centre "0" of a square of sides equal to 5m and carrying

10 amperes of current. (06 Marks)

At a pomt p(.x= Ve z), the components of vector magneth, potential A are glven as
A, =dx+3y+2z, Ay =3x+6y+3z and A, =2x+3y+5z. Determine B at point P.

(04 Marks)
~ Module-4
Derive Lorentz lorce equation. ) (05 Marks)
Derive an expression for the force @n a differential current element placed in a magnetic
field. . (06 Marks)
A conductor 4m long lies along the _/-'a‘(lb with a current of 10 amps in the a  direction.
Find the force on the conductor if the ﬁeld is B=0.005a_ Telsa. (05 Marks)
vOR

Define: i) Magnetization, i) Permeability. (04 Marks)

Find the magnetization in a magnetic-material where-

) p— 1.8 x 10° (H/m) and 120 ¢/ xzm)

i) e = 22, there are 8.3 x 10”® atoms/m’ and each atom has a dipole moment of
4,5 x 107" (A/m°) and

iii) B=300 uT and ym = 15 ’ {06 Marks)
Discuss the boundazy conditions at the interface between two media of different
permeabilities. N (06 Marks)
Module-5
State and explain Faraday's law of electromagnetic induction. , (04 Marks)
Find the frequency at which conduction current density and displacement current are equal
in a medium withe =2 x 10™ U/m and &, = 81. , (06 Marks)
List Maxwell’s equations in point form and integral fornm. (06 Marks)
OR
Ohbtain solution of the wave equation for a uniform plane wave in free space. (66 Marks)
State and prove Poynting theorem. (06 Marks)

The depth of penetration in a certain conducting medium is 0.1 m and the frequency. ofthe
e}@guomaénetnc wave is 1.0 MHz. Find the conductivity of'the conducting medium.
(04 Marks)

H ok ok ok ok
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Third Semester B.E. Degree Examination, Dec.2017/Jan. 2018
: Digital Electronics
Time: 3 hrs. Max. Marks: 80
-Note: Answer any FIVE full questions, choosing

5 ONE full question from each modute.

g e Module-1 _‘

£ 1 a. Identify all prime lmpl cants and essential prime implicaats of following function using

38 k — map. o e A

g fla, b, c,d) = Zm(679i0 3)+d.c(l.4,511,15) =
g f(a, b, ¢, d) =mm(1, 2, 3, 4,:9;10) + d.c(0, 14, 15) (08 Marks)
iﬁ;: b. Find minimal sum for follow;nsJ Boolean function using Quine —McClusky method :
% ; fla, b, ¢, d) =2m(7, 9, 12, 13, idlS) +d.c(4, 112 (08 Marks)
3 . OK
5 2 a. Transform each of following canonical expression into other canonical form in decimal
8 notation.
& fix, y,2) =2Xm(0, 1,3, 4,6, 7) 5
.Ef fi(w, x, y,2) =nM(0, 1. 2, 3,4, 6, 12).% 7~ ~ -7~ {04 Marks)
% b.  Find a minimal sum for followmg BOOIean fus KCtion using decimal QM method and PI table
s reduction.
gﬂ fla, b, ¢, d) =Zm(1, 3, 6. 8,9, 10, 12 l4)+dc(7 13). (12 Marks)
&
S Module-2
g 3 a. Implement following {u ncnons using single 3 : 8 decoder

fi(a, b, ) =tM(2, 3, 4 N
fy(a, b, ¢) = Ym(1, 3 Sx. (04 Marks)
b.  What is magnitude. corparator? Design a two bit digital comparaml by writing 17T, relevant
expression and fogzic diagram. (12 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

s OR
4 a Implemc.m ﬂa b, ¢, d)=2m(0, 1. 5, 6. 7, 10, 15) using
) 8:% MUX with a, b, ¢ as select lines
i) 4.1 MUX with a, b as select lines. {08 Marks)
b. What are the problems associated with basic encoder? Explain how can these prablems be

rcome by priority encoder considering 8 input lines. (08 Marks)

Important Notc : . On completing your answers, compu

Module-3
S a. What is flip-flop. Discuss working principle of SR flip-flop with its TT. Also highlight role
of SR f/fin switch debouncer circutt. (08 Marks)
b. What is significance of edge triggering? Explain working of +ve edge triggered D flip-flop
with their functional table. (08 Marks)
1 of2
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6 a
b:
7 a
b.
§ a
b.
9 a
b.
16 a.

.
tn
k=
@)
W
W

OR e
Explain the working of M/S JK flip-flop with functional table and tlmlr* ._di‘égram. Show
how rage uondmon i overcome. . (10 Marks)
Obtain characteristic equation for following flip —flops. i) JK ii) SR. . .~ (06 Marks)
Module-4 -
Realize a 3 blt ‘binary synchronous up counter using JK ﬂlp-ﬂop Write excitation table,
transition table and logic diagram. - (10 Marks)
Explain SIPO and PISG sh1ﬂ registers with relevant logic dlagrains (06 Marks)
OR !
Explain the working pnnunle of 4bit binary rlpr)le (ounter configured using +ve edge
triggered T = F/F. Also draw timing. diagram. . (08 Marks)
[xplam the operation of universal. shﬂl reglster with 1 a neat diagram. (08 Marks)

Module-3

iistinguish between Moore and Mealy model with necessary block diagram. (06 Marks)
Construct mealy state diagram that will detect input sequence 10110, when input pattern is
dctected z is asserted high. Give stat; Limﬁrafn for each state. (10 Marks)

OR '
Design a cyelic mod & syncnronous bmary counter usmf* JK flip-flop. Give state diagram,
transition table and excitation table. - (08 Marks)
Analyse the following sequential circuit shown in ﬁgun, an(, abtain :
i) Flip=flop input and output equation :
ii) Transition equation (ch.equ)
ili) Transition table
iv) State table - iV
v) Draw state dmgmm_ : 25 (08 Marks)

Kok ok ok ok
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Third Semester B.E. Degree Examination, Dec.2017/Jan.2018
Electronic Instrumentation

Time: 3 hrs. T Max. Marks: 80
Note: Answer aﬂ, MVE full questions, choosing one full question frem each module.

Module-1

1 a. Define: i) AbSOXLtL error i) Significant Figures. (04 Marks)

b. A component manufacfuler constructs certain resistors to -he an\"\vhert between 1.14kQ and

1.26k$ and classn‘lcs them as 1.2kQ resistors. What -tolerance should be stated? If the

resistance values are spccmed at 25°C and the resistors have a temperature coefficient of
+500ppm/°C, calculate the ma\‘mum resistance of one-of these components at 75°C.

(06 Marks)

€. Design a multirange ammeter wrth range of 0-1A, 5 &, and 10A employing individual shunt

at each A D’Arsonval movement- with an interna!l resistance of 500 and a full scale

50. will be treated as malpractice.

I deflection of 10mA is available. . - (06 Marks)
“OR

2 a. Calculate the value of multiplier resistance on the 50V range of a dc voltmeter that uses a

500pA meter movement with an interi{él_ resisiance of 1k, (04 Marks)

Explain true RMS voltmeter with a neat diagram. " (06 Marks)
¢. Two different voltmeters are used to measure the voltage across Ry, in the circuit of Fig. 2(c).
The meters are as follows : :
Meter 1 : S = 1kQ/V, Ry, = 0.2k, range 10V
Meter 2 : S =20kQ/V, R, = 1.5k, range 10V
Calculate : s
i) Voltage across Ry, witliout any meter across it
i) Voltage across R, when the meter 1 is used
iii) Voltage across ¥ when the meter 2 is used
iv) Error in tl1‘,¢,.'.\;',enltﬁm‘éters.

Fig. Q2(c) ‘ {06 Marks)

2. Any revealing of identification. appeal to cvaluator and /or equations writien cg, 42+8

i Module-2
3 a:;‘...,jF Xplam the working of successive approximation DVM with the help of block diagram.

(08 Marks)
b. Draw basic block diagram of a microprocessor based ramp type DVM and explain its
operation with waveforms. (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

lof2
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OR .

4 a Explain digital frequency meter with the help of block diagram. _ > (08 Marks)

b, Explain digital pH meter. o (08 Marks)
a - Module-3 :

5 a Explain the function of various blocks in CRO with suitable diagram. (06 Marks)
b. Explain the working of Time base generator. 1 (06 Marks)
¢. Discuss frequency measurements with Lissajous figures. (04 Marks)

OR T

6 a. Explain function generator wm su1table diagram. (08 Marks)

b. Explain sweep generator with blow dlagram (08 Marks)
Maduie-4

7 a. Explain Q-meter with suitable circuit dlagl am. (06 Marks)
b. Explain Basic Megger Cireuit. s - (06 Marks)
¢. Discuss stroboscope. S = A (04 Marks)

- OR
8 a. Explain the Wheatstone bridge and using Thevenin's “theorem, determines the amount of
deflection due to unbalance of Wheatstone Bridge. - (08 Marks)
b. An inductance comparison bridge is used to measure ind uctive impedance at a frequency of
5KHz. The bridge constants at balance are L; = I0mH, R, = 10kQ, R, = 40kQ,
R3 = 100k, Find the equalent series circuit of the unkno: W moendence (04 Marks)
¢.  Write a note on Wagner’s earth connection. B (04 Marks)
‘ Module-5

9 a.  What are th f {g s to be considered for the selection of better transducer? (04 Marks)
b. Derive an expression for gauge factor for Bonded Resistance wire strain uuages (08 Marks)
¢. Mention adwa ntages and limitation of thermistor. 7 (04 Marks)

OR

10 a. Explain the construction, principle and operation of LVDT. Show characteristics curve
: (I\J Marks)
b. ~ Explain Piezoelectric Transducer. (66. Marks)

2 of2
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Third Semester B.E. Degree Examination, June/July 2018
Engineering Electromagnetics

Time: 3 hrs. : Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.

o
2
(&)
5 Module-1
g 1 a. Define electric field intensity and flux density and also establish the relationship between
4 them. (04 Marks)
§ State and explain.Coulomb’s law of force between two print charges. (06 Marks)
E ¢. Two uniform iine charges of densities 4 nc/m and 6nc/m lying x = 0 plane at y = 5m and
%,% y = -6m respectively. Find electric field intensity at P(4, 0, 5)m. (06 Marks)
= E
58 OR
O . . o J o . o o
on | 2 a. Derive an expression for electric field intensity due to infinite line charge. (08 Marks)
£ & Ep . Sk : oy
B b. A volume charge density p, =—, where r # 0, k = constant exists within a spherc of
o Z r
2 g a
g E radius o Determine the magnitude of point charge placed at origin which will produce the
E
=] same electric field at r=—. (08 Marks)
s 2
o QO
=its)
52 Module-2
== ‘g 3 a. Derive the Maxwell’s first equation in electrostatics. (04 Marks)
B S Derive the expression for continuity of current. (06 Marks)
:;g c. Find the total charge in a volume defined by six planes for which | < x <2;2 <y < 3;
52 3<z<4.1f D=[4xa, +3y’ 4, +22°4, | o/m’. (06 Marks)
28 '
&
S g OR
§ = 4 a Briefly explain Gauss’s divergence theoren. (06 Marks)
Q o . o . . o . ~
25 b. Obtain an expression for the energy expanded in moving a point charge in an electric field.
cg é (06 Marks)
B cos 2¢ . : e e B R
o o c. LetV= in free space in cylindrical system. Find E at B(2, 30°, 1). (04 Marks)
S §
55
S = Module-3
55 S a. With the usual notations, deduce the Poisson’s and Laplace’s equation from the Maxwell’s
= first equation. (06 Marks)
2 b. Determine whether or not the following vector represents a possible electric field.
5 E=5cosza, V/m. (04 Marks)
¥ é ¢.  Prove that the line integral of magnetic field intensity H around a closed path is exactly
E equal to current ‘I’ enclosed by that path. (06 Marks)
[ of 2
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OR
Solve Laplace’s equation to determine the capacitance of a coaxial cable when the inner
radius is ‘a’ and outer radius is ‘b’ respectively. (08 Marks)
State and explain *stokes theorem’. (04 Marks)
Given the vector magnetic potential A_:x:é._¥+2yz éy+(—x2)é_/. Find magnetic flux
density. (04 Marks)
Module-4
Derive Lorentz force equation and mention the application of solution. (05 Marks)

A point charge Q = -1.2C has velocity V = (5:?1X +2a, —Séz) nv/s. Find the magnitude of

force exerted on the charge it,

) E=-184,+54,=104, V/m

i) B==44,+44,+34, T

iii) Both are present simultaneously. (06 Marks)
Briefly explain force between differential current elements. (05 Marks)

OR

Discuss the magnetic boundary condition at the interface between two different magnetic
materials. (05 Marks)
Briefly explain potential energy and forces on magnetic materials. (05 Marks)

A rectangular loop of wire in free space joins A(l, 0, 1), B (3, 0, 1) to C(3, 0, 4) to
ERQIED i) to A. The wire carries a current of 6mA flowing in &, direction from Bio C. A
filamentary current of 15A flows along the entire z-axis in the &, direction as shown in
Fig.Q.8(c). Find: i) Force on side BC  1i) Force on side AB iii) Total force on loop.

(06 Marks)
T ¢
L T = I6A~7
Fig.Q.8(¢c) e E 2
S Lj
* > [r = LmA =
Module-5
State and explain Faraday’s law in point and integral form. (06 Marks)
Derive Ampere’s circuit law in point form and integral form suitable for Time-varying
fields. | =
Find the angular frequency at which the conduction current and displacement current are
equal in medium with 5= 5.6 x 10 0/m and e, = 40, e
OR
State and prove Poynting theorem. —
Briefly explain skin depth and skin effect. (05 Marks)

A 300MHz uniform plane wave propagation through fresh water for which =0, p, =1 and
€, = 78. Caloulate:

i) Attenuation constant

ii)  Phase constant

iii) Wave length

iv) Intrinsic impedance. (05 Marks)

L S S

2 0f2
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Hmrd Semester B.E. Degree Examination, Dec. 201’7/Jam.ﬂb

. Analog Electronic Circuits : :
Time: 3 hr‘S‘. . Max. Marks: 100
;o Note: Answer FIVE full questions, selecting - S

at least TWO questions from each part.

2 , PART — A i i
1 a Using Shockiey's equntion. determine the diode current at 25°C for a silicon diode with
3 Is=20 pA and Vi3 = 0.7 V. Find the same when V =0.5 V. ! (04 Marks)
z b. Sketch the output waveform for the following circuit shown in Fig. Q1 (b). and plot the
= transfer characteristics - -' (06 Marks)
13
2 |
= RSN oV = 1%
E: Y TR =
52 Nz 1oV T - A
&—;‘ L — i3 i Flo QI (
= €. Check the condition for the failowi ing circuit shown in Fig. Q1 (c) to \’\OI]\ as clamper.
&
5l Sketch the output waveform. : ; (05 Marks)
£ % ) ¥ :
k N T
= q 2 % I
5 o R LA
G V=V (o v = jook. ¥
= E - TR L }
S = g".: oo Hz GNP L j
23 " Fig. Q1 (c) \
a g_ d. Find the current in the loop. the output voltage. and the power absorbed by each device.
55 (05 Marks)
g ;
L&k
§° E %_’_%_A\WV'”“’?" o
S B —_f |
= ;Eé r_ 7 N Ny ; :
5 A P md g L
25 AV ,Lki ; §
g2 ] R S S i ‘-
23 = . Fig. Q1 (d) AT
;= 2 a. Derive the expression for Ig and Ver: of an emitter bias circuit. ' ) (04 Marks)
Sg b. Check the condition for the approximate analysis of the voltage-divider bias circuit and
= 2 obtain the (/-pmr‘l using approximate analysis, given : Vee = +12 V. 3= 120 Reaa=al® SKQ,
SES
S = R = 620 Q, RL 3 k@ and R, =4.7 kQ. Mark the Q- -point on the DC load — line.
%ﬁ ;_IJ 06 ‘\hrks)
5= c. Determine fhe values for the following circuit: V.. Il Ve Ve, Ig and B. . (06 MarKs)
[STED)Y i
g 3 7,{__&4—
Loa
C < 4ok -
— — M
C
2 := =
5 Ve = 3V S
= = Fig:. Q2 (¢)
d. Design a fixed bias circuit for Ve = 10V, B=120. I, =l4mAand V.. =5V.
(04 Marks)
[ of2 :
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Using r, model, derive the expressions for Z;. Z, and A\ of a fixed bias circuit. (,06"?\1arks)
U;in_g exact analysis, determine Z;, Z, and Ay for the voltage-divider bias network if

R =220 kQ. R, =356 kQ R.=68 kQ. R, =22 kQ. B = 180. r, =S¢ kQ and

Vi.('(l e (10 Marks)
Far the network shown in Fig. Q3 (c). determine Z;. Z, and Ay - (04 Varks)
| -\"%V hf'c = 150
t r S ,\)’\ - 5‘ ! -,
sk < e hie = 2.75 k(2

hOe =25 LI.S

| x—-——“—‘—l ’ or«F ’\90
1 \QF‘ z

Fig. Q3 (¢)

Explain the frequency response curves for RC-coupled. transformer-coupled and direct-
caupled amplifiers, with reasons for the drop in gain. (09 Marks)
Determine the mid-band gain and the dower cut-off frequencies f, and f, for the voltage-

divider bias BJT amplilier with C;=10puF. C, =10pF. Ry =1kQ. R, =36kQ
R,=82kQ, R.=15kQ, R =47KkQ. R, =22kQ. 3=100and V.. =20V. (11 Marks)

| PART - B

For a Darlington connection. derive the expressions for /.. Z,. A, and Ay. (12 Marks)
Memmn the advaniages and disadvantages of the negative feedbacl\ (04 Marks)
Caleuhk the gain. input 1mpedanre and ouiput impedance of a voltage-series-feedback
1

ampllhel having A =-300, R, = 1.5 k&’ R =3} kQand B= _G (04 Marks)
Enumerate the types of power ampiifiers along with thzir efficiency. conduction angle and
Q=point. : (05 Marks)
Prove that the maximum efficiency of'a class-B power a: npllﬂer 1s 78.5%. (05 Marks)
Calculate the gmglgngy of e following circuit shown in Fig. Q6 (c). for an input current
swing ol 10 mA, (05 Marks)

' it ([

g {6

Js G"’\ =

V B = 40 |
: = Fig. Q6 (¢)

Along with the ¢ircuit diagram. explain the working ot Class-C amplifier. (05 Marks)

/Xlg;}_g wifh the circuit diagram. explain the working of'a BJT phase-shift osciliator.

_ {06 Marks)
Design a Wien=bridge oscillator for f; =6 kHz. making suitable assumptions. (06 Marks)
Along with proper diagrams. explain the series resonant and parallel resonant crystal
oscillators using BJT. (68 Marks)

ngg_plain the operation of JFET amplifier using fixed bias. Draw the JFET small signal

model, and derive the expressions for Zi. Z, and Ay. (10 Marks)
With necessary cirgit dnonam obtain the expressions for Z,. Z, and Ay for an E-MOSFET
voltage=divider Lon’nguratlon (10 Marks)

: g 20f2
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Time: 3

(0. will be treated as maipractice.

blank pages.

3

sonal cross lines on the remaining

4

5

On completing vour answers. compulsorily draw dia
2. Any revealing of identification. appeal to evaluator and /or equations written eg. 42+8

l.

fimporiant Note ¢

6

b.

a.

7 hwd Semester B.E. Degree Examination, Dec. 201‘7/15&&2@‘18
Logic Design

hrs. o oo Max. Marks: 100
Note: Answer any FIVE full questions, selecting
atleast TWO questions from cacl part.

PART - A
Represent the canoriical minterm forms in decimal notation :
i f]=xy+yz

i) f, =ac+bc d+ad. o (05 Marks)
Show that f{a, b, ¢, d) = 2m(0, 1, 2,5,6,8.9, 10, 13, iH=nM (3,4, 7. 11,12, 15).
(08 NMarks)
Simplifv the following Boolean iumtlon and. xc‘llme the simplified expression using basic
gates. A
fla, b, c, d, e) = 2m(0, 1.4, 8.9, 15, 16: 24, 26) +dm(10, 20. 22. 23. 25, 27, 31).
AR T (07 Marks)

Simplify the Boolean function fa. b..c.-d) = 2m(0, 1. 2. 7. 8. 9. 10. 13. 15) using Quine —
Mec Cluskey tabulation method an_d;ve s the aswer using k-map. {10 Marks)
Simplify the Boolean function fla, b, ¢. d) = 2Zmi{. 2. 3, 4. 5, 8, 10, 11) + dm(7. 13, 14)
using Map entered variable k- maﬁ With “d” as map entered variable, verify the answer

using k-map.. : (10 Marks)
Design a combinational ¢ lumt using basic gates to converl excess 3 binary code to BCD
code. ' - (10 Marks)
Implement full adder mmg deu oder. , (05 Marks)
Design a 4 to 16 decader using 3 to § decoders. 2] (05 Marks)

Design a 4 bit. BC °D adder circuit using 74831C with self correcting circuit. That is a

provision to-be matle in the circutt, in case the sum of BCD exceeds 9. (10 Marks)

Realize the Boclean function fla, b, ¢) = 2m(0. 1. 4. 5. 6} using 4 : 1 mux. (05 Marks)

Explain }ook —ahead carry adder and give its advantages and disadvantages. (05 Marks)
‘ PART - B

Obiajﬁ'_:&;l'naracterisl: ic equation of'a S-R flip-{lop. (85 Marks)

Explain the working of an universal shift register. (05 Marks)

Expiain the working of a master —slave JK flip-flop with timing diagram for master and

stave. Show how race around condition is eliminated. {10 Marks)

Design an asynchronous mod-8 counter using JK flip-tlop and draw its timing diagram.
{10 Marks)

Explain why asynchronous counter is called ripple counter. (05 Marks)
Explain mealy and Moore sequentiai circuit models. (05 dlarks)
lof2
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7 a  Draw and explain Moore JK flip-flop state diagram. (05 Marks)
b. i) state table i) Transition rable
(15 Marks)

- | \

> s Ky
><'>'+><y ) '
)K")’an—xy’
Fig.Q7(b)

8 a Designacyelic BCD up synchronous counter using T flip-tlops. (16 Marks)
b. Design a cyclic synchronous counter.using D flip-flops to generate a sequence of 5421 code.

(Hint:0,1,2,3,4.8 0, 10. 11. 128,71 - - - - ¥ sequence. (10 Marks)

EE S A

2o0f2
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i hnsrdl Semester B.E. Degree Examination, Dec.2017/Jan. 2018
Network Analysis

Time: 3 hrs. _,};',;i.;‘l-__ Max. Marks: 100

Note: Answer am: FIVE Jull questions, selecting atleast TWO questions *‘wsm each part.

0, will be lreated as malpraciice.

e PART - A
1 a. Definethe fdliow?ing terms with examples : ;
n i) Lumped Element.  ii) Active Element iii) Practical Source. (03 Marks)
& b. Find the current ky.using mesh analysis for the circuit shown in fig.QI(b). if the circuit is
_;; operating at frequencv “00() rad/s. E (07 Marks)

|
i
S8

& ) <V
.; : = %’2?‘1,@—%_.‘1‘
30
& e A
"‘*l ; ‘1 “\;J"L _{ F T
& Fig.Q1(b) 2t o z jotn
= D i A o

c. For the circuit shown in fig. Ql(c). ﬁnd lhe power delivered by dependent source using
node analysis. g (06 Marks)

)

-aw diagonal cross lines on the remaining b
a/0r g

serily dr

b—-—..._...

ppeal Lo evaluator an

d. Find the resistance Rap for thg ﬂcmorl\ shown in fig. Qm} using A - Y conversion.

T AN
] s &
s HIOSERE -
: Z‘S-\x

(04 Marks)

ey
1 = to 0
) Fig.Ql(d) e
| D
AN
Vi S (QJ‘A_,_

. Any revealing ol identification. a

2
ne
[

Define the following terms with example :

i) Graph- - iiy Tree iii) Co -tree. (03 Marks)

b. For the-ircuit in fig.Q2(b), write the tie — set matrix using AB, BC and CA or the links of

the tree. Obtain the equilibrium equations in matrix from using KVIL and calculate all loop

curre’n;tsﬁaﬁd branch voltages. (10 Marks)
e cn \

AN e

Important Note : 1. On completing your answers, compul

. oo & e —

-0 1V
a » = e A A AN fb__.z\,'\,\,,...__.. (&

o ‘ FngQ{b) 1O 3L ZTic e

1 of4
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¢. Draw the oriented graph for the circuit shown in fig.Q2(c). Also find fundamental cut - set
schedule using X1 , Ry and Xy or the twigs of the tree. Find admittance matrix also.
{04 Marks)
— %)
— i
i A 30§ jp S
} 02 K ! Mooyx
ig. J.: (€) \ Xe, 2R, = Lo
. Y V I 1 C;,‘, 3 R}
d. Find the dual of the circuit shown in ﬁO.Q2(d'L ) (03 Marks)
2.02(
3 a. Find V, using superposition for the ¢ir 1it shown in fig.Q3(a). (08 Marks)
Fig.Q3(a)

soatimons

b. Find the voltage V, across the inductor and verify reciprocity theorem for the circuit shown

in Fig.Q3(b). T | (06 Marks)
‘ r»—-MWH’TnL‘ ,.__% i—-— —3
-, i : b Wi doe
Fig.Q3(b) L0 eevjn 290,
<le A |

e i -

[9%]

State and prove Milliman’s theorem. (06 Marks)

4 a. Find the Ths Van 's equivalent circuit across terminals a & b f01 the circuit shown In

ﬁg.(gi f\lso find the current [| using this equivalent circuit. - (08 Marks)
oo 03
‘y&
| + b
AN oo \ap Y005 Fig.Q4(a)
b, State and prove Norton’s theorem. (05 Murks)

2of4
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.i‘nd 7, for maximum power transfer for the circuit shown in fig.Q4(c). And also find the
Caver age maximum power absorbed by Z;.. {07 Marks)
Jnm —jrsn o S
e lo»f‘-
Sl g 5 lon-
Tig.Q4(c) e -
S PART-B
For the circuit s}wwn in fig.Q5(a), find the transfer function, resunant frequenC\ half power

frequencies , banawxcdh and Q - factor. S (10 Marks)

g ™=

Fig.Q5(a)

Define the term Q — factor. Using ‘this deﬁmtum ﬁnd the Q — factor of an inductor and a
capacitor. (05 Marks)
For the network shown in fig. Q5(c) : xﬁ\i *n; 1alue of C for resonance to take place at
w = 5000 rad/s. ‘ L (05 Marks)

Fig.Q5(c)

Write a short note on 1wi and Final conditions of cnrcuzt elements under switching
conditions. : ; (06 Marks)

In the circuit shown in’ ﬁol{}()(b) the switch S, has been open ror a long time before closing

att=0.Find V(07 , 1,1,(0 y, Ve(eo) , ij(e0), d'L (0") and CL'I (0 ) (06 Marks)

{okn- lﬁ-‘%»

90 H

Fig.Q6(b) -
B Q (, ' 16 K
' di, (0") d ,
For the cmmt shown in fig.Q6(c), calculate ir(0") dt _ d—Vc(O ), \/R(oo) Y n(w) and
11(~JO‘ i 05 [\/hms)

Fig.Q6(c
g.Qo6(¢c) 2}}_\@
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Find V(1) of the circuit shown in fig.Q7(a). : (lfo ﬂznrks)
| e2yiwv A
jw——r-—@w .......... e,
E 1 v, }7(21 6;)_ ﬁ—L({.) 'Q qu 1!1 e(g’(t_) ‘

._‘.._M

Find the impui Jg__j;mponsL of'the circuit shown in fig.Q7(b). ‘ ‘ {06 Marks)
| 14
Fig.Q7(b)-
D ) ( ) \’(.}FUEQE_)
T
§ -

Find the Laplace Transtorm of -non — sinusoidal pumm; v&a\eform shown in {ig.Q7(c).
(04 Marks)
7 ?(()

o R
Fig.Q7(c) > }"—J‘ “‘3 e
> TR R YR
1

A ——

SIS Rt
Find the Z - transform in terms of' Y - puramltera {04 Marks)
For the network shown in fig.Q8(b), find the Ium ,n"lCSlon line parameters. (08 Marks)
Skn -
- —MNA—y
2ie.O8(b o g
Fig.Q8(b) Ny
I
Find the h — parameters ¢f the network shown in fig. ()8((,) (08 Marks)
LS g :
e AP ot
V_I:fvw\__ ———MW\»—'j =1
FigQ8(c) - T7hH v VTR

& vt dedk
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Thwd %emester B.E. Degree Examination, Dec 2@1”7/ 54‘1 2018
Field Theory

hrs. G Bebae - Max. Marks:100
‘MNote: Answer FIVE full guestions, selecting
at least TWO questions from each part.

" W PART - A
‘\"tdle and prove gauss la\\ 10! electrostatics. (06 Marks)
If E= ( Bxya_ —4x°a a, .a \ V/mt. Find the worl dene in carrying a 6 C charge from
A(l. 8 5) toB(2, 18. 6) a \Jx,g,l_‘the path v =3x+2;z=x+4 (06 Marks)
Four point charges each 20 fc ‘are at A(4:"5.0_.: 0). B(=4,0.0), C(0.4,0), D(0,-4,0)

respectively. Find the force on a :Z'Q WG pomf &haroe at (0. 0. 3). (08 Marks)

Derive an equation for dlveloence of HY u(,"\Sl’L\ in differential form, and hence explain

Gauss divergence theorem. . (88 Marks)
A 15 nC point charge is at the orioin in irce space. Caleulate v, if point P is located at
(2. -3, -11. Also calculate vy at Pif v=02at (6, 5. 4) (06 Marks)
Deduce an expression for cnelscy 4119.;:.ncrg§ dem;ly in an electro static tield. (66 Marks)

Using Poisson’s equation, obtam tnc expression tar inction potential in a p-n junction.

(08 Marks)
Derive Laplace's cquation and hence write the ex )lk.>b’\.)"‘ for Laplacian of V in cvlindrical
and spherical co-ordinates:. - : (06 \hrks)
Find E at P(3. I, 2} for the fr*ld of two co-axial conducting cylinders. V = 50 V atr =2 m,
V=20Vatr=3m g ; (06 Marks)

Derive an cxpr%xmrﬂ for magnetic flux density (B) due to str/mht conductor of finite
length. _aeNy i (06 Marks)

If H in a region is 2xa_ + (3y —2)a,, find the current density at the origin. {06 Marks)

- S A 2 . ~ S ~ . ‘ > .
Given t“: *r;,agne‘tic field H=2r"(z+1)sin ¢30.- verify Stoke's theorem for the portion of

cylmdrm at- Surface defined by r=2, — < ¢ < l<z<ls. {08 Marks)
. PART - B

md the magnetic flux density due to long current carryving conductor using vector magnetic
potential. (08 Marks)
Derive the expression for boundary conditions. if the field lines are tangent and normal to
the boundary line between two media’s in static magnetic ficld. (06 Marks)
A solenoid with air core has 2000 turns and a length of 500 mm, core radius 40 mm. Find its
inductance. (06 Marks)

1of2
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6 a Derive the modification of Ampere’s circuit law to suit for time varying conditions.
: {06 Marks)
b. Explain Maxwell’s equations in point and integral form. Establish 'rela‘tlorship between
conducuor; current density and displacement current density for the given f 1 E = - E, sin of
(08 Marks)

| - a3 :
¢. Dothefislds E=E, sinxsinta, and H=—"-cosxcosta,. Satlsfy {a\w ll s equations.

i .
V@Fif}’: S 2 _ ) (06 Marks)
7 a. Derive an expr@smun lm electric and magnetic wave equatlons ‘ (06 Marks)
b. Foran elec tlomagnetn, wave propagating in free space. shovy ?{- =) c (08 Marks)
¢ Find skin depth and surface resistance of copper uonduc*o* ai 100 MHz having conductivity

s=58x10"8/m and H =100 . L (06 Marks)

8§ a Lxplain the reflection of umfu'm nlane wave ‘,’vuL‘ normal incidence at a plane dielectric

boundan) (10 Marks)
b.  Write short notes on:
(i) Reflection co=efficient. - >
(i) Standing waveratio. 7 (10 Marks)

20f2
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Fourth Semester B.E. Degree Examination, June/July 2018
Microprocessor

Time: 3 hrs. ' Max. Marks: 80

Note: Answer any FIVE full questions, choosing
. ONE full question from each module.

Module-1

1 a. Explain flag registe%jbf ‘8086 with its format. (08 Marks)
b. Determine the physical address for the following instructions, if DS = 2000h, SS = 3000h,
ES = 40004, BP = 0010h, BX = 0020h, SP = 0030h, SI = 0040h, DI = 0050h,

50, will be treated as malpractice.

2 i) MOV AL, [BP]
2 iiy MOV CX, [BX]
87 iii). MOV AL, [BP + SI]
g ~iv) MOV ES : [BX], AL. (08 Marks)
RN NSl
[S = :
£ . OR
§ £ 2 a Write an 8086 ALP to add a data byte present at address 2000 : 0600h with a data byte
28 present at address 3000 : 0700h and store the result at address 4000 : 0900h. (06 Marks)
% %‘— b. Explain machine language formats for any 2 instructions. n (04 Marks)
'S o c. Given the opcode 8907h, explain how these two bytes are interpreted in machine language
P what is the resulting instruction. : (06 Marks)
& 8
S Module-2
2 T? 3 a. Using string instruction, write an 8086 ALP to copy 5 words from source memory area to
-”E = destination memory area. Give the significance of S, Di, CX and the DF bit. (10 Marks)
‘—3 % b. List all the flag manipulation and processor control instructions. (06 Marks)
g % -
g5 ORrR
25 4 a. What are assembler directives? Explain-any 5 assembler directives. (07 Marks)
g f,é b. List and explain the string manipulation.instructions. Also give its advantages. (09 Marks)
=8 ~ Moduie-3
Sl § a. Explain the operation of i) PUSH and POP instructions ii) call and ret instruction. (06 Marks)
5% b. Draw the interrupt vector table and write the sequence of operations that are performed
= o when an interrupt is- recognized. (10 Marks)
- £ ny OR
é_ 6 a. Explain..-magkable and non-maskable interrupts. (04 Marks)
= b. Differentiate between procedures and Macros. (05 Marks)
c. Write a program to generate a delay of 100ms using an 8086 system that runs on 10 MHz
__frequency. Show the calculations. (07 Marks)
S 1 of2
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Module-4
7 & With a neat circuit diagram, explain minimum mode configuration of 8086 system.
(08 Marks)
b, Draw the ziming diagram for read and write operation of maximum mode. (08 Marks)
OR
§ a  Write the control word format of 8255 PIA. (06 Marks)
b. Show an interface of keyboard to 8086 and explain with a flowchart. (10 Marks)
Module-5

9 a. Write an 8086 ALP to rotate the stepper motor in clockwise direction by 360" and then in
anti clockwise direction by 180°. Assume 1-8 deg stepper and proc ‘DELAY”, (08 Marks)
b.  Explain the following INT 21h DOS function calls.

i) Function 01h i) function 02h  iii) function 09h  iv) function 0Ah. (08 Marks)
OR
10 a, Explain 8087 architecture with a neat diagram. (08 Marks)
b, Explain von-neumann and Harvard CPU architecture and CISC and RISC CPU architecture.
A (08 Marks)
% %k sk sk ook
2 of 2
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Fourth Semester B.E. Degree Examiﬁation, June/July 2018
Control Systems
Time: 3 hrs. o Max. Marks: 80

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

Module-1

1 a Write the dlfferentlal equatlons for the mechanical system shown in Fig.Ql(a) and obtain
F-V analogy. Vo (06 Marks)

7 7 7 et

50, will be treated as malpractice.

Fig.Ql(a)
b.: Ddferentlate between open loop control system and closed-loop control system. (06 Marks)

For the rotational system shown in Fig.Q1(c). Draw torque-voltage analogous circuit.
(04 Marks)

TeE) e : Kk
M
B
Fig.Ql1(c)
OR
2 a. Reduce the following block diagram of the system shown on Fig.Q2(a) into a single

equivalent block diagram by block diagram reduction rulgs (06 Marks)

- Fig.Q2(a)
b. Find RE ; for the fOHOWD‘}f:, SIgnal flow graph. [Refer Fig.Q2(b)] (06 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal.-cfogs lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Fig.Q2(b)

1 of 3
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¢. For the following cireuit write the signal flow graph [Refer Fig.Q2(c)] (04 Marks)
R

&

%Lvu:)

A

Fig-Q2~(0)
Module-2
3 a. Forthe system shown in Fig.Q3(a). Find the : i) system type ii) static error constants kp, ky
and k, and iii) the steady state error for an input r(t) = 3 + 2t. (06 Marks)
R =3 r s
) S R IS =
R
Fig.Q3(a)
b C)_ 4 = P
9. Find the step-response, C(t) for the system described by RG) =S——4. Also find the time
+
constant, rise time and settling time. - (05 Marks)
¢. Derive the equation for steady state error of simple closed loop system. - . (05 Marks)
OR
4 a. A second order system is represented by the transfer function.

Q) _ !
I(s)  Js?+f8+K |
A step input of 10 Nm is applied to the system and the test results are :
i) maximum overshoot = 6%
il) time at peak overshoot = Isec
iii) the steady state value of the output is 0.5 radian.
Determine the values of J, fand K. I (06 Marks)
b. A system has 30% overshoot and setiling time of 5 seconds for on unit step input.
Determine: i) The transfer function ii) peak time ‘t,’ iii) output response (assume egs as 2%).

(06 Marks)
¢. Write the general block diagrams ofthe following :
i) PD type of controller
ii) Pl type of controller. (04 Marks)
Module-3
5 a, Determine the ranges of *K’ such that the characteristic equation :

8% +3(K + 1)S* + (7K * 5)S + (4K + 7) = 0 has roots more negative than S =—1. (06 Marks)
b, Check the stability of the given characteristic equation using Routh’s method.

S°+28° -+ 88% + 128° + 208>+ 16S + 16 = 0. (06 Marks)
¢. Mention few limitations of Routh’s criterion. (04 Marks)
20f3
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OR :
6 a. Sketch the complete root locus of system having, G(s)H(s) = K . (12 Marks)
e S(S+1)(S5+2)S+3)
K . L
b. Consider the system with G(S)H(s) = ————————_ Find whether S = -2 point is on root
S(S+ DS+4)
locus or not using angle condition. . (04 Marks)
Module-4
o . K :
7 a. The open loop transfer functton ofa system is G(s) =————— . Determine the values
s(1+s)(1+0.1s)
of K such that i) gain margm = 10 dB ii) phase margin = 24°. Use Bode plot. (10 Marks)
b. Derive the expression for resonant peak ‘M;” and corresponding resonant frequency ‘W, for
a second—order underdamped system in frequency response analysis. {06 Marks)
OR
8 a. Sketch the Nyqulst plot for a system with the open-loop transfer function :
" k(1+0.58)(1+s
G(S) ( e ( )(1+s)
: (1+10s)(s—-1)

Determme the range of values of ‘k’ for which the system is stable. (08 Marks)

/ Write the polar plot for the following open-loop transfer function :
G(SYH(s) = ! . (84 Marks)
1+0.1s :
€. Explain Nyquist stability criteria. (84 Marks)
Module-5 | _ .
9 a. Explain spectrum analysis of sampling process. o (06 Marks)
b. Explain how zero—order hold is used for signal reconstruction. (04 Marks)
0 -1
¢. Find the state—transition matrix for A :{ 3 3} . - (06 Marks)
+2 - =
OR o
10 a. Obtain an appropriate state model for a system represented by an electric circuit as shown in
Fig.Q10(a). .
2 g
% ANAA -t
Wty e € = it
o FigQloa) (06 Marks)
b. A linear time invariant system 1s characterized by the homogeneous state equation :
;(1 _ 10 X1 —I ‘;./:
. 11| x5 1 il
X2 = ‘“— :
3 Compute the solutlon of homogeneous equation, assume the initial state vector.
a 3l i
) ( J (06 Marks)
c. Stat_g the properties of state transition matrix. (04 Marks)
3of3
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Fourth Semester B.E. Degree Examination, June/July 2018
Signals and Systems

Time: 3 hrs. Max. Marks: 80

Note: Answer FIVE full questions, choosing one full question from each module.

8 Module-1
8 1 a. Sketch the even and odd part of the signals shown in Fig. Q1 (a)-(i) and Fig. Q1 (a)-(11)
g (08 Marks)
. L A(E) A st (n]
B : '
g S
g8 / f‘L B m
g-:g / , '—*-“7—‘;1"1‘7}? ety R 1,
cl EIEON fa
5 v ] ] = & b Bels i)
D Fig. Q1 (a)-(1)
=+ ,
ER Fig. Q1 (a)-(ii)
= ° . b.  The trapezoidal pulse x(t) shown in Fig. Q1 (b) is applied to a differentiator defined by,
- d
g% ()= x(1)
%é Determine the resulting output y(t) and the total energy of y(t). (08 Marks)
g5 &
Té \5 1 I
o e N
ég G Vi L A e R > - \j ¢
2 g
=0 Flg Ql (b)
e OR
2 é 2 a. Two systems are described by, (i) y(n)=(n-+1)x(n) (if) y(t) = x(t)+10. Test the
é, = systems for (i) Memory (1) Causality  (iii) Linearity (iv) Time-invariance and
= (v) Stability (08 Marks)
A= b. Let x(t) and y(t) be given in Fig. Q2 (b) respectively. Sketch the following signals,
gg; (i) x(t)y(-t-1) (i) x(4-1t)y(t) (05 Marks)
OF ’ ot (e Wy
23 X(E) ;g
/N
> o ,
S % '\; L a3 t
—~ o :
% ‘ >~} |
e
g Fig. Q2 (b)
g & Determine whether the following signal is periodic or not. If periodic find the fundamental
N : = nw) . (nn
pertod, x(n) = cos[?j sm(?] ; (03 Marks)

] of 3
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Module-2
Show that, () x(1)*8(i=1,) = x(1=t)) (i) x(n)= 3 x(K)5(n—K)
K=—x
(i) x(D)*u(t) = j x(z)dz (08 Marks)
Determine graphncally, the output of a LTI system whose impulse response is
4 for0<t<2
h(t)=
0 @19@w11@1@
: 2for -2<1<2
for the input x(t) = (08 Marks)
; 0 elsewhere

OR
Use the definition of the convolution sum to prove the following properties:
() x(m)*(h, () +hy (1) = (x(n) *h, (0))+ (x() *h,(n))
(i) x(m)*h(n)=h{n)*x(n) (08 Marks) ..
Compute the convolution sum of,

x(n) = " [Un) = U(n =8)), jo| < 1 and |
h(n)=U(n)=Un=5) (08 Marks)

Module-3
Determine the overall impulse response h(t) in terms of impulse response of each subsystem
shown in Fig, QS (a). _ ) (04 Marks)

Cr—po}—4

|

Determine whether the systems descr1bed by the following impulse responses are stable,

causal and memoryless:

D s (;j uin) (i) h(t)=e'u(=1-1) (06 Marks)
Find the DTFS coefficients of the signal shown in Fig. Q5 (c). m il
{ 1{17]
3
s - ]
! / TJ.L [r LL_TJ |
O A A T
- -3 = i “

Fig. Q5 (¢)

20f3
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OR
6 a. Find the unit step response for the LTI systems represented by the following responses:
(1) h(n)= (%j U(n-2) (i1) h(t) = e (08 Marks)
b. Find the Fourier series of the signal shown in Fig. Q6 (b), T=2 (08 Marks)

RO

AN A/
74 T

Fig. Q6 (b)
: Module-4
7 a. State and prove the following properties of Discrete time Fourier transform:
() ‘ﬁfﬂguency shift property (1)  Time differentiation property (06 Marks)
b. Find the Discrete time Fourier Transform of the following signals,
() x(n)=a"|a|<1 (i)  x(n=2"U(-n) (10 Marks)
: OR
8 a. Determine the Nyquist sampling rate and Nyquist sampling interval for,
= S0 () x(t) =1+cos2000mt + sin 4000rt (i)  x(t)=25e"0 (05 Marks)
-b. Determine the Fourier transform of the following signals,
i) x(®)=eu(t-1) Gi) x()=e™a>0 (06 Marks)
€. Determine the time domain expression of X(jw) = % ! (05 Marks)
jo+2)

Module-5
9 a. Determine the z-transform x(z), the ROC for the signals. Draw the ROC

@) x(n):~(%] U[—n—l]—(—%) U-n-1] (i) x(.n)-—-—(%) U[—n—1]+(—%j Uln]

(08 Marks)
b. State and prove the following properties of Z-transform:

(1) Time shift (1) Convolution property. (08 Marks)
OR
72(z° —4z+5)
(z=3)z-2)(z-1)

10 a. The Z-transform of a sequence x(n) is given by, x(z) =

find x(n) for the following ROCs
(i) 2<lgd<3 (i) |7>3 (08 Marks)
b. A causal system has input x(n) and output y(n). Find the impulse response of the system if,

x(n)=3(n)+ l8(\?1 -1 iEi(n -2)
4 : 8
y(®) =3(n) == 3(n =)
Find the /G'litput of the system if the input is, (%j U(n). (08 Marks)

k %k ok ok ok

3of3

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



y

T

¥

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

[

50, will be treated as malpractice.

2. Any revealing of identification, appeal to cvaluator and /or equations written g, 42+8

USN

15EC45

Fourth Semester B.E. Degree Examination, June/July 2618
Principles of Communication Systems

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.

Module-1

Define Amplitude modulation. Explain the generation of AM wave using switching
modulator. (06 Marks)
What is coherent detection? With a neat block diagram, explain the demodulation of DSB-
SC signals using Costas receiver. (05 Marks)
Obtain the expression for a spectrum of single tone AM signal. Show that the total power in
the sidebands is one third of the total power in the modulated wave with 100% modulation.

(05 Marks)

OR

‘What are the modified forms of amplitude modulation? With a neat circuit diagram and
- waveform, explain the operation of ring modulator. (06 Marks)
With the help of an amplitude response of VSB filter. Explain the VSB modulation and

demodulation process. (06 Marks)
Consider a square law detector using a nonlinear device whose output defined by
va(t) = a;vi(t) + a v; (t), where a;, a, are constants and vi(t) = A, [ 1+ku(t)] Cos 2nfit.

1) Evaluate the output v,(t)

il) How the message signal can be recovered from va(t)? (04 Marks)
Module-2

Derive the expression for narrow band FM and compare it with the AM signal using phasor

diagrams. (06 Marks)

Describe the frequency response of an ideal slope circuit used for the demodulation of FM

signals and explain the balanced frequency discriminator. (08 Marks)

A commercial FM radio broadcasting uses modulation frequency w = I5KHz with the

maximum value of frequency deviation 75KHz. Find the deviation ratio and transmission
bandwidth.
(02 Marks)

OR
With a neat block diagram, explain the generation of wideband FM signals. How the
frequency stability is achieved. (06 Marks)
With the help of linear model of phase locked loop, obtain the output expression for
demodulation of FM signals. (07 Marks)
An FM signal with a frequency deviation of 10KHz at a modulation frequency of 5KHz is
applied to two frequency multipliers connected in cascade. The first multiplier doubles the
frequency and the second multiplier triples it. Determine the frequency deviation and
modulation index at the output. What is the frequency separation of adjacent side

frequencies of this FM signal? (03 Marks)
“ Module-3
Define a random variable. Illustrate the relationship between sample space, random variable
“and probability. (04 Marks)
1of2
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b. Define the autocorrelation and cross correlatlon functions. State the properties of auto

correlation function. (05 Marks)

¢. Explain the shot noise and thermal noise with the relevant expressions. (07 Marks)
OR

6 a What is binary symmeiric channel? Obtain a posteriori probabilities for the binary

symmetric channel using transition probability diagram. (06 Marks)

b. Define mean, correlation and covariance function of a random process. compute the cross
correlatlon for a pair of quadrature modulated stationary processes x(t) = Cos 2nft and

X2 (1) = 8in 27tft (05 Marks)
¢, What is white noise? Explain the power spectral density and autocorrelation function.
(0S Marks)
Module-4
7 a. Explain the noise analysis of coherent detection of DSB — SC receiver. (06 Marks)
b. Explain the need of pre emphasis and de-emphasis in FM. Describe the transfer functions
and circuyit dm;;ram of these filters. (06 Marks)
¢. Compare the noise performance of AM and FM signals with reference to sinusoidal
modulating signal and figure of merit. \ (04 Marks)
OR

8§ a. Obtain the figure of merit of an AM receiver using envelope detector (08 Marks)
b. With a neat block diagram, explain FMFB demodulator. (04 Marks)

c. Explain the followmg term with respect to FM 1) Threshold effect  ii) Capture effect.
(04 Marks)

Module-3
9 a State the sampling theorem. Obtain the expression for the spectrum of an ideally sampled
signal and pldt the spectrum for an arbitrary signal. (06 Marks)
b. What is multlplexmg‘? What are the dlffprent types of multiplexing? Explain TDM with a
neat block diagram, (06 Marks)
¢, For a gmusmdal modulating §1gnal show that the signal to quantization noise ratio is
1.8 + 6R dB, where R is the numberllofblts per sample. (04 Marks)
OR

10 a. Define pulse amplitude modulation. Obtain the expression for the Fourier transtorm of PAM
signal. ‘ (07 Marks)
b. What is quantization process? Explain the different types of Quantization with their mnput
output chérdcteristic% . (05 Marks)

¢. Represent the binary data: 10011101 in polar NRZ and bipolar RZ formatting. (04 Marks)

E i I
20f2
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USN | 13545

Fourth Semester B.E. Degree Examination, Dec.2017/Jan.20i8
- Principles of Communication System

Time: 3 hrs. s Max. Marks: 80

Note: Answer FIVE full questions, choosing one full question from each module.

= Module-1
1 a. Explain in detail the working of switching modulator with, suitable block diagram and
necessary derivations. Tk (07 Marks)

b. An audio frequency signal 5cos (2m 1000t) is used to amplitude modulate a carricr of
100 cos (27 10%0). If moditation index is 0.4, find i) Sideband frequencies ii) Amplitude
of'each sideband iii) Bandwidth required iv) Total power delivered to a load of 100€Q.

(04 Marks)

30, will be wreated as malpractice.

4 c. Explain the generation of DSB --SC — modulated waves using ring modulator. (05 Marks)
.+‘

g OR

Py 2 a. Give the comparison of various amplitude modulation techniques. (05 Marks)
5 b. With relevant block diagram, explain the working of FDM system. (06 Marlks)

c. Consider a two stage product modulator with a band pass filter after each product modulator
as shown in fig. Q2(c). The filter characteristics is such that its pass band is exactly the same
as the upper sideband of the preceding product modulators output. The input signal consists
of a voice signal occupying the frequency band of 0.3 to 3.4 KHz. The two oscillator
frequencies have values f; = 100KHz and = = 10MHz. Specify the following : (05 Marks)
1) Output of two product modulator. mentioning the frequency values.
i1} Output of two bandpass filters, mentioning the frequency values.

A\t ) i ot ) ‘r 12 &5 - ’
LN N e o i

-r
By esWTHT Ao 52Tt o
/’237:. ';oa?Zlgj Fo = 1679 Hy) o Fig.Ql(e)

Module-2
en € 3 a. Explain the imporiant properties of angle modulated waves. - . (05 Marks)
o 2 b. Explain the genération of wideband frequency modulated wave by direct méthod. (07 Marks)
e c¢. A FM wave is represented by the following equation :
8 s(t) = 10 sin {5 » 10% + 4sin 1250t). find 1) Carrier frequency i) Modulation index and
o < frequency deviation  iii) Power dissipated by this FM wave across a 5Q resisior,
o o (%4 Miarks)

¢ 5 _ OR
& 4 a. With the help of biock diagram, explain the working of FM stereo multiplexing. (06 Marks) -
E b.. Explain the non linear model of PLL. with relevant block diagram and derivations.(05 Maris)
- c. Explain the working of super heterodyne receiver, (05 Marks)
1 of2
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| Module-3
§ a. Lxplain the (ollowing terms and find the relation between them : (06 Riarks)
i) Joint probability ofevents A & B ii) Conditional probability of events A & B.
b. Define Autocorrelation function. Explain its important properties. 106 Narks)

¢. Describe Mean and Covariance function with respect to stationary random process.
‘ (04 Marks)

OR
6 a., Define Shot noise . White noise and Thermal noise. (06 NMarks)
b. Define Noise equivalent bandwidth and derive the expression for the zame. {06 Narks)
¢. Suppose amplifier | has a noise figure of 9dB and power gain of 15dB. It is connected in
cascade to the other amplifier 2 with noise figure of 20dB. Caiculate the overall noise figure
for this cascade connectian in decibel units. (04 Marks)
Module-4
7 a. Discuss the noise in DSBSC receiver with a model receiver using coherent detection. Prove
that the figure of merit for such a receiver is unity. (08 Marks)
b, An AM receiver operating with a-singsoidal wave and §0% modulation has an output signal
{0 noise ratio of 30dB, Calculate the cosresponding carrier to noise ratio. Prove the formula
used. ~ (08 Marks)
COR
8 a. Explain about the FM threshold effect and its reduction method. (D6 Marks)
b, Why pre = emphasis and de — emphasis-are required? Explain how they are implemented.
' {06 Marks)
¢. An FM signal with Af= 75KHz is applied to and FM demodulator. When channel SNR is
15dB, fm is 10K Hz. Find output SNR at demodulator. (04 Marks)
‘Module-5
% a.  Whatare the advantages of digital signals over analog signais? {04 Marks)
b. State and prove sampling theoren for band limited signais. (06 Marks)
¢. Explain the worlgingofTBM system with necessary block diagram. (06 Marks)
OR
i0 a. LExplain the g@n@m[,ioﬁ and reconstruction of'a PCM signal. (D8 Marks)

b. What is Quantization noise? Derive the output signal (o ratio of'a uniform quantizer.
{18 Marks)

20f2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



USN 10ES542

Fourth Semester B.E. Degree Examination, June/July 2018

Microcontroilers
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer FIVE full questions, selecting
at least TWO questions from each part.
2. Standard notations are used.
3. Missing data may be suitably assumed.

] PART — A
§ 1 a. What are the differences between microprocessor and microcontroller? (04 Marks)
% . Explain in brief Harvard and Von-Neumann CPU architecturc. (06 Marks)
s c. With neat block diagram, explain the architecture of 8051. : (16 Marks)
3 2 a. Identify the addressing modes used in the following instruction:
§ (i) MOV A, @RI (1) MOV A, #52h (i1y MOV A, 50h (iv) SIMP NEXT
2 (v) LIMP 1C00h. (05 Marks)
':‘é . With an example write the classification of instructions in 8051. (10 Marks)
S ¢. Explain the different types of Jump instruction in 8051. (05 Marks)
. 3 a. What are assembler directives? Explain any four asscmbler directives. (08 Marks)
b.  Write a program to subtract two 16-bit numbers i assembly language. (06 Marks)
c. Find the delay produced by the following program, and assume that clock frequency is
11.0592 MHz.
Delay : MOV R2, #30
HERE : DINZ R2, HERE
NOP
NOP
RET (06 Marks)
4 a. Describe with functional block diagram ‘Port 0" and ‘Port 1’ o 2051, (10 Marks)

b. Write an 8051 C program to turn port line Py s on and off SO0 times, with a suitable delay.
(05 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

¢. Explain the technique of debouncing a key using a circuit diagram. (05 Marks)
PART - B
5 a. With a neat diagram, describe the interrupt structure of 8051 and also explain the interrupt
control register. (12 Marks)
b. Describe the mode 1 operation of Timer 0 with timer contro} logic diagram. (68 Marks)
6 a. Explain the function of cach bit of SCON register in 8051, (06 Marks)
b. Write the sequence of actions to be performed for serial data transmission. (06 Marks)
c. Write the assembly language program to transfer letter C serially at 9600 baud rate
continuously. Assume clock frequency of 11.0592 MHz. (08 Marks)
7 Write short notes on:

(1) Clock system of MSP 430 (11)  Real time clock.

(i1) 8255 PPL (iv) Featurcs of MSP430. (20 Marks)

8 a. Explain the bits of TCON register. Write an 8051 C program to toggle only bit P1.5
continuously every 50 msec. Use timer! to gencrate the delay.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

} Assume XTAL =11.0592 MHz. (16 Marks)
b. Give the control word format of 8255. Write an ALP (Assembly program) to send data SSH
w and AAH to port B continuously. Assume base address for 8255 as 4500H. (10 Marks)

k% ok k%
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USN 10EC44
Fourth Semester B.E. Degree Examination, June/July 2018
Signals and Systems
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full guestions, selecting

5 at least TWO questions from each part.
g PART — A
= 1 a. Explain the following continuous time signals with cxamples: (i) Even and Odd
] (11) Periodic and Non periodic (111) Energy and power. (06 Marks)
E b.  Test y(t) = x(t)g(t) whether the system 1s.
i:: (1) Linear (11) Time variant (111) Stable. (06 Marks)
= €. Perform the following operation on the signal shown in Fig. Q1 (c).
z W)

25
Fig. Q1 (¢)
G x(3t+2) 1 (i) x(2+2)) 5 (i) x(=21=1) (v} x(=2t+3)

2 a. Prove the following properties of convolution sum:
(1) x(n)*h{n) =h(n)*x(n).
(1) {x(n)* hl(n)}* h.(n) = x(n)*h,(n)* h:(n)}'
b. Evaluate the following convolution integral: y(1) =u(t+1)*u{t--2).
€. Find the convolution of,

X(n):{] 2 3 4} and h(n):{S 4 3 l

H

]

3 a Determine LTI systems characterized by impulse response.
: 1y
(1) h(n) :[Ej u(n)

(i) h(t)=e¢™' are stable and causal.
b.  Find the natural response of the system,

On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

y(n)—%y(n—l)—%y(n—z): x(n)+x(n—1"1

1.

with y(=1)=0 and vy(-2)=1.

%; c. Sketch direct form [ and direct form I implementations for,
z
g (1) y{,n)+%y(n—l)—2y(n—3):3x(n—l)+2x(n—2)
';:—5
£} i 1x (1
B (ii) d ySt)+5M+4y(t): o dx(1

¥ dt~ dt dt

lof2
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State and prove {i) Time-shift and (i1) Frequency shift properties ot Fourier series.
(06 Marks)

) [t )
Determine the DTFS of'the signal. x(n) = cos| N nJ and draw the spectrum. (06 Marks)
L3
Evaluate the IFS representation for the signal, x(t) = sin(Zm)Jr cos(3mt).
Sketch the magnitude and phasc spectra. (08 Marks)
PART - B
State and prove the following properties of DTFT:(i)Frequency differentiation (ii)Linearity.
(06 Marks)
Find the inverse Fourier transform of,
X(jw) = ——=L Lt o (06 Marks)
(jo) +3jw+2
Find the DTET of the signals:
(i) x(n)=2"u(-n) (i1) x(n)=LZ] u(n+4). (08 Marks)

The system produces the output of y(t) =c¢ "u(t) tor an input of x(t) = e 'u(t) . Determine

the frequency response and impulse response of the system. (06 Marks)
State and prove smnpling theorem for low pass signal. (08 Marks)

Find the Nyquist rate and Nyquist interval for the following signals:

(1) m{t) - LLm(—l()O()m )LL)S(IOOO"[I)
21

sin \O()‘[I

(i mi) = (06 Marks)
Tt
Write any six properties of ROC's. (06 Marks)
Determine the z-transtorm oft.
(1) x(n)=—a"ul=n~-1).
(11) x{(n)=a"cos(2,n)u(n) (06 Marks)
Determine the inverse z=transtorm of the following:
} | -
(i) x(z) = - CROC < |7 > o]
l B |
" l )
(i)  =la)s 3 ~—  ROC : i< (08 Marks)
I —az
Find the unilateral z=transtorm ot the following x(n):
(i) x(n)=a"u(ny.
(1) x(ny=a""uln +1) (06 Marks)

Determine the system [unction and unit sample response of the system described by the
- . I

difference equation, y(n) ——y(n —h=2x(n). y(=1)=0. (06 Marks)

Solve the diflerence equation.

yin)=3dytn-D-4y(n-2)=0.n20
[Fy(=D =5 and y(-2)=0. (R Mers)

2o0f2
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Fourth Semester B.E. Degree Examination, June/July 2018
Control Systems

Time: 3 hrs. ] Max. Marks: 100
Note: Answer FIVE full questions, selecting
at least TWO full questions from each part.
g - PART-A
£ 1 a. Define control system. Explain linear and nonlinear control system. (06 Marks)
g b. Derive transfer function for a lag-lead network, shown in Fig.Q.1(b). (06 Marks)
& B
3 [‘M«!\A«A—.
% g i < —7[1\
= 2; 1) ! R e, lt)
£
2 1 T
=3 Fig.Q.1(b)
I c.

For the mechanical system shown in Fig.Q.1(c) 1) Draw the mechanical network; 1) Write
. differential equations; iii) Draw force-to-voltage [F-V] analogous electric network.

P> al)

Fig.Q.1(c) (08 Marks)

2 a. [IHustrate how to perform the following in connection with block diagram reduction
techniques:
i) Moving a summing point before the block.
11)  Removing minor feedback loop.
1i)  Shifting take off point after summing point. (06 Marks)

b. Obtain €,(5) and CZ(S_) for the given multiple input and multiple output system shown in
R,(S) R,(S) '

Fig.Q.2(b). (06 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Fig.Q.2(b)
€. Draw the signal flow graph and determine the overall transfer function of the block diagram
ula. (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

Fig.Q.2(¢)
[ of2
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3 a. State various standard test signals commonly used in control system. Sketch their typical

plots and obtain their Laplace transform. (06 Marks)

b. A unity feedback system has G(S) = BRI R Determine:
' ® SS+1)S+5)S+4)

i) Type of the systemn L

ity  All error coefficients and

iii) Stgady state error where input isr{t) =3 +t + e (06 Marks)
¢. For control system shown in Fig.Q. 3(c) find the values of K; and K> so that Mp = 25% and

Tr = 4 sec. Assume unit step input.” (08 Marks)

»a:a)

Fig.Q.3(c)

4 a. Define the following terms related to a control system:
i) Stable system i) Marginally stable system 1ii) Relatively more stable system.

(06 Marks)
K
b. For unity feedback system, G(S)= find range of values of K,
S(1+0.4S)(1+0.258)°
marginal value of K and frequency of sustained oscillations. (06 Marks)
€. Using RH crm;non determme the stability of the system having the characteristic equation
8%+ 28° + 58* + 88° + 887 + 8S + 4 = (. Examine the stability. (08 Marks)
PART - B

§ a. Find valid break away points and inter section of root locus with imaginary axis for
G(S)H(S) = KE+1) ; (68 Marks)

S(S=1)S* +5S+20)
b. Sketch the rough naturg of the root locus of a certain control system whose characteristic

equation is given as § §’ + 98’ + KS + K = 0. Comment on stability. , (12 Marks)
6 a. Explain the correlation between time domain and frequency domain éystems. (06 Marks)
242 5
b.  For a unity feedback system G(S) = §S+ ) . Sketch the bode plot, find Wy,
’ ’ S(S+1)(S*+5S+121) °
Wi, GM and PM, Comment on stability. (14 Marks)
7 a. Draw a polar plot for a =VC feedback control system having an open loop transfer function.
G(8)H(8) = — 100 : ! (06 Marks)
(S+2}8+4)(5+8)
b. List the advantages of Nyquist plot. (04 Marks)
¢. [Investigate the stability of a negatlve ftedback control system whose open loop transfer
-100
function is given by G(S)H(S) = , using Nyquist stability criterion.
iven by GRG) = e e e ey e Y
- (10 Marks)
8 a. Define state variables. List the properties of state transition matrix. (06 Marks)
b. Obtain the state and output equation for the electrical network shown in Fig.Q.8(b).
(06 Marks)
Q\ L-! \)C(Jc) LL
Fig.Q 8(b)
. » . 0 -1
¢. Find the state transition matrix for A { o 3}. (08 Marks)
+ —
2o0f2
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Fourth Semester B.E. Degree Examination, June/July 2018
Fundamentais of HDL

Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting
at least TWO full guestions from each part.

PART - A
I a. Explain VHDL and verilog ports. (07 Marks)
b. Discuss scalar data types in aVHDL. (08 Marks)
c. Compare VHDL and verilog. (05 Marks)

2 a. List five major differences between signal assignment and variable assignment statements.
(05 Marks)
b. Draw the logic symbol and excitation table of a D-latch. Derive the next state equation and

50, will be treated as malpractice.

draw the logic diagram. Write verilog code in dataflow description. (10 Marks)

I c. Explain, with example, how to assign delay time to signal assignment statements in VHDL
and verilog. (05 Marks)

3 a.  Explain process statement in VHDL and always statement in verilog. (08 Marks)

. Write behavioral verilog code for a &3 priority encoder. (66 Marks)

¢. Multiply +7 and -5 using Booth’s algorithm. (06 Marks)

4 a. Explain with example, 1) Binding between library and component in VHDL and

11) Binding between two modules in verilog. (10 Marks)
b. Write VHDL structural description of a N-bit magnitude comparator using generate
statement (Assume all component descriptions avatlable in work library). (10 Marks)
PART - B

5 a. Explain procedures in VHDL and tasks in verilog. (06 Marks)
Write verilog code to convert an unsigned integer to binary using task. (06 Marks)

c. Write VHDL description using function to compute the factorial of a positive integer.
(08 Marks)
6 a. Describe packages in VHDL with example. (06 Marks)
b.  Draw the block diagram and write verilog description for a 16 x 8 SRAM. (18 Marks)
¢.  List various built-in procedures and huilt-in tasks for file-handling. (04 Marks)

7 a. Develop a block diagram of 4 9-bit adder using three 3-bit carry look-ahead adder slices.
Describe 3-bit look-ahead adder slice using VHDL and invoke this in verilog module.
(10 Marks)
b.  Show through an example of 8:3 priority encoder how to instantiate CASEX in VHDL.
(10 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification. appeal to cvaluator and /or equations written eg, 42+8

¥ 8 a. What is synthesis? Discuss important facts associated with synthesis. (08 Marks)
B b.  Generate the gate-level synthesis for a signal assignment statement y = 2 * x + 3 and write
its structural code in verilog. (12 Marks)

X ok ok ok ook
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