. 18EC32

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Network Theory

Time: 3 hrs. Max. Marks: 100

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

g

5]

ks Module-1

_g— 1 a. Using source transformation and source shifting techniques, find voltage across 2Q resistor
£ as shown in Fig.Q.1(a). (07 Marks)
& 3.0

g .

: s

8 _ ‘

E Fig.Q.1(a) on SV

5 i

b. For the network shown in Fig.Q.1(b), find the equivalent resistance between A and B using
Star-Delta transformation. (05 Marks)

Fig.Q.1(b)

c. Determine the node voltages V| and V> by nodal analysis for the network in Fig.Q.1(c).

(08 Marks)
Fig.Q.1(c)
OR
2 a. Find the potential difference between M and N using source transformation, for the network
shown in Fig.Q.2(a). (05 Marks)
\‘.‘\‘J
Fig.Q.2(a) R i ¢ T”ﬂ'
£
gl
b. Find V, using nodal analysis for the network shown in Fig.Q.2(b). (08 Marks)
Fig.Q.2(b)

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
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€. Determine V; using mesh analysis for the network shown in Fig.Q.2(c). (07 Marks)

Fig.Q.2(c)

Module-2
3 a. State and prove Millman’s theorem. (06 Marks)
b. Find the current through Z; using superposition theorem for the network shown in
Fig.Q.3(b). (10 Marks)
e T —F L— B 7
T e

Fig.Q.3(b) +

¢. Find the value of Zy for which maximum power transfer occurs in the network shown in

Fig.Q.3(c). (04 Marks)

=AY

Fig.Q.3(c)
OR
4 a. Obtain Thevenin's and Norton's equivalent circuit at terminals AB for the network shown in
Fig.Q.4(a). Hence, find the current through 10€ resistor across AB. (12 Marks)
Fig.Q.4(a)

. B
b. Find the value of Ry for which maximum power is delivered. Also find the maximum power
that is delivered to the load R;. Refer Fig.Q.4(b). (08 Marks)

Fig.Q.4(b)
. 2 0f4
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Module-3
5 a. In the given network Fig.Q.5(a), K is closed at t = 0, with zero current in the inductor. Find
2.
Latt=0". (05 Marks)

2

2 iy
the values of i, — and

Fig.Q.5(a)
12V

b. In the network Fig.Q.5(b), the switch is moved from position 1 to position 2 at t = 0. The
- 2.

steady-state has been reached before switching. Calculate i, EI—I— and -dEl att=0". (07 Marks)
de2

Fig.Q.5(b)

c. In the network Fig.Q.5(c), the switch K is opened at t =0. Att = 0", solve for v, gy

and
d*v
3 - (08 Marks)
dt”
Fig.Q.5(c)
OR
6 a. For the circuit shown in Fig.Q.6(a), steady state is reached with switch K open. The switch
is closed at t= 0. Find 1y, 13, & and di, ait=10" (10 Marks)
dt dt
Fig.QQ.6(a)
b. For the circuit in Fig.Q.6(b). Find:
i)  v(0")andi(0")
i dv(07) siid di(07)
dt dt
1i1)  v(eo) and i(e0). (10 Marks)
Fig.Q.6(b)

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal
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Module-4
7 a. Determine the current iy (t) for t > 0 for the circuit in Fig.Q.7(a). (10 Marks)

1=0 aJL

+ .
Fig.Q.7(a) 0‘05,; 1o 4H
lav gn
b. Find the Laplace transform of the function f{t) shown in Fig.Q.7(b). (10 Marks)
k{.sl'f)
S P v wa
FigQ7®) 2 - /\/
i i e — e = P’{_
o “T__fa_ a 4 5 b
OR
8 a. Determine the voltage vi(t) and the current i(t) for t > 0 for the circuit shown in Fig.Q.8(a).
(10 Marks)
i
Af et
Fig.Q.8(a) 3 =t
ap
b. Find the Laplace transform of f(t) shown in Fig.Q.8(b). (10 Marks)
(e
ig.Q.8(b Vo
Fig.Q.8(b) s
o { = 9

Module-5
9 a. Express Y parameters in terms of h-parameters. (06 Marks)
b. Find Z-parameters for the network shown in Fig.Q.9(b). (06 Marks)

[oJL (5 Ty

__:Q_W k)
+
Fig.Q.9(b) v ESW vy

¢. The Z-parameters of a twoqport network are z;; = 2002, z2» = 30Q2, 2= 73, = 10Q. Find Y

and ABCD parameters of the network. (08 Marks)

OR
10 a. Prove that the resonant frequency is the geometric mean of the two half power frequencies.
(06 Marks)

b. A series RLC circuit has R = 10QQ, L = 0.01H and C = 0.01pF and it is connected across
10mv supply. Calculate: i) f; 1) Qp  iii) bandwidth iv)fiandf v)Ip. (06 Marks)

¢. Find the value of Ry such that the circuit shown in Fig.Q.10(c) is resonant. (08 Marks)
Ry s
Fig.Q.10(c) -
oS I
L
E
4of4
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USN £ 18EC33

Third Semester B.E. Degree Examiqati‘ti;ﬁil,w.]an./Feb. 2021
Electronic Devices

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

E Module-1 |
g8 1 a Write the figures of the resultmg orbltals when isolated atoms brought together and explain
= the characteristics. (10 Marks)
; b. Obtain the relationship between moblllty and hall coefﬁc:lent in a p-type bar placed in a
g magnetic field in the Z- dlree'ﬁe]‘f” (10 Marks)
2 et OR
.'—_;: 2 a. Derive the equation whtch relates current densny and mobility in a semiconductor in an
pe applied electric field. ~ (10 Marks)

=

A silicon bar Z}Lm long and 200pm’ in cross sectional area is doped with 1.5 x 10'"/cm’
phosphorus. Fmd the current at 300K with:30V applied voltage. How long does it take an
average electro‘n to drift 2pum in pure silicon at an electric field of 80V/cm? Also calculate
the time: fecpm‘ed at 10°V/cm. Assume-tobility of e[ectrons is 0.1350m*/Vsec. Also assume
that sahfﬁhon of electron drift veloelty for silicon is 107 cm/s for the electric field above
10° V/em. A (10 Marks)

5y Module-2 '
3 a. Show the effect of bias af‘a.pn junction on tranSItaon reglon width, electrlc field, electrostatic
potential, energy band diagram partic ﬂow and current direction under the following

conditions: $ %
i)  Equilibriupd i) Forward bias " iii) Reverse bias. (10 Marks)
b. Illustrate the care and issues to be consxdéred in the desigh of solar cells. (10 Marks)
OR
4 a. Explamn %\gjalanehe break down and obtain equatlon for the electron multiplication factor.
iy (10 Marks)
b. Deriye the relationship bet%veen the open circuit voltage and optic generation rate starting
_ﬁnm the expression foﬁhe optically generated illuminated pn junction. (10 Marks)
?'3% Modnle-3
5 a Show the hole ancl @ectron flow in.a pip transistor with proper biasing. (08 Marks)

b. For the ciretit. shown in FngS(b) calculate B, Ig and Ic. Given that 7, =18us, and
7= 0.2us; What happens to the output current when Ig increases and 8 increases?

i ‘g % Sol
Py E%u%_ £ 1oV

n

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

Fig.Q.5(b) » BT 1 iP

J
+ B

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

- (06 Marks)
C. Expiam the cencept of base narrowing inap —n—p' transistor. (06 Marks)

1of2




18EC33

OR
6 a. Obtain the Ebers-Moll equations and represent the same in the model form. (12 Marks)
b. Describe the switching effects in a CE transistor circuit., (08 Marks)
Module-4

7 a. Analyze the effect on gate-to-channel-space charge region and IV characteristics for the
following conditions in a JFET:
1) Zero gate voltage of a small drain voltage
ii)  Zero gate voltage of a large drain voltage

iif)  Small Vpg value and small reverse-biased gate voltage. (10 Marks)
b. Draw the energy band diagram in an MOS capacitor structure for the following cases:
i)  p-type substrate for a positive gate bias P
i)  p-type substrate for a large positive gate bias \ Y
iii)  n-type substrate for a positive gate bias. ' (10 Marks)
OR
8 a Write the small signal equivalent circuit of a JFET, ideal low frequency small signal
equivalent circuit and 1deal equwalent circuit including r. (10 Marks)
b. Show the channel formation in the MOS structure and Ip versus Vps curve for the following
cases:

1) Vg > Viand small Vpg value
i) Vg >V and large Vps value

111) Vgs >V,and Vps = Vps (sat) : (10 Marks)
Module-5
9 a. What are the fabrication steps used in the fabricationof pn junctions? (10 Marks)
b. With figures, describe the complementary MOS structure. don) (10 Marks)
OR
10 a. [lllustrate the evolution of integrated circuits. Y (10 Marks)
b. Explain the formation of resistors in integrated circuits. (10 Marks)
* ok k% %
20f2
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USN -~ 18EC34
Third Semester B.E. Degree Exa_._; @gtmn, Jan./Feb. 2021
Digital System esign
Time: 3 hrs. “wh " ‘Max. Marks: 100

o Note: Answer any FIVE full questiqn_:._;, choosing one full question from each module.
g . % Module-1
7@' 1 a. Design a logic circuit that has',_fmputs the output will be h:gh when the majority of the
4 inputs are high. Use K-r%ap to’ simplify. : (07 Marks)
B b. Express the following ; ﬁmcn%ns into canonical form: - :

2 () f,=ab' +ab'+bc ) (i) f, = (a+b)b +6)~ (06 Marks)
%ﬁ c. Identify all the pnme., 1mphcauts and essennal ‘prime 1mplicants of the following using
< B K-map. Ao,

%ﬁ i) f(a,b,c, cl)—;Em(ﬁ 7,9, 10, 13) + dc(1, 4, 5 11, 15)

Poo ii) f(a, b, ¢iid) = nM(1, 2, 3,4, 9, 10) + dc(0, 14, 15)

Ei i) F(wy Xy, 2) =2(0,2,4,5,6,7 ,8:10,13, 15) (07 Marks)
£5 = “4 OR

§ g 2 a. Simplify the following using tabulation methods: _

ZE Y=2m(,2,3,5,9, 12, I415) + 24,8, 11) " (07 Marks)

2 % b. Simplify the following expression using K—m%p Tmplement the smphﬂed expression using
g & NAND gates only. F=2m(0, 1,2, 5,6, 7, 8,9, 10, 13, 14, 15). (07 Marks)
= €. Explain briefly K{,Qmap mcompletely speciﬁed ﬁmctlons essermal prime implicants and
g g gray codes. ™, . A (06 Marks)
B \,g e
53 Module-2
E o 3 a. Designatwo blt magnitude comparator. (10 Marks)
43 b. Realize th Aollowing functiofis ex‘pressed in maxtcnn ¢anonical form in two possible ways
£ g usmg38aecodes fi(a, b, )= TcM(l 2,6, 7)and fi(a, b, ) = tM(1, 3,6, 7) (10 Marks)
%"5 A "ﬁi -
=8 <o) OR %,
§"a§ 4  as.Implement fla, b, c/dy= Zm(O 1,5,6,7,9; 10 15), using;

ER- (1) 8:1 mux with a, byc; as select lmes £11) 4:1 mux with a, b as select lines. (08 Marks)
n:,;"fﬂ b. Explain 4-bit carry"féok-ahead add@f Wlth necessary diagram and relevant expressions.

s g (04 Marks)
ELE c. Irggult to 1mp1ement the logxc function A'BC + AB'C + AC’ and A'B'C’ + BC.

E E. ¥ (08 Marks)
S<
== ok - Module-3
:g 5 a. Explain with timing dragrams the workings of SR latch as a switch debouncer. (08 Marks)
“ b. What is race around condition? Explain JK Master Slave flipflop with a diagram, function
g table and timing diagtam (07 Marks)
é. c. Listthe dlﬁerent@bctween combinational and sequential circuits. (05 Marks)

1 of2
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OR
6 a. Explain the operation of clocked SR flipflop using NAND gates. (07 Marks)
b. What is the significance of Edge Triggering? Explain the working of positive edge triggered
D-FF with their function table. (07 Marks)
c. Explain the working of 4-bit twisted ring counter using necessary diagram and logic table.
' (06 Marks)
Module-4
7 a. Using positive edge triggering SR.flipflops design a counter which counts in the following
sequence: 000, 111, 110, 101, 100, 011, 010,001,000 ... & (10 Marks)
b. Design a synchronous mod-6 counter using D-flipflop. to generate the sequence
0,2,3.6,35.1,0) , (10 Marks)
OR
8 a. Write the difference between Mealy and Moore model with necessary diagrams. (10 Marks)
b. Explain state machine notations with an example. (10 Marks)
Module-5
9 a. Construct Mealy state diagram that will detect input sequence 10110, when input pattern is
detected, Z is asserted high. Give state diagram for each state. (10 Marks)

b. With necessary diagram, explain thé concept of serial adder with accumulators. (10 Marks)

OR
10 a. Design a sequential circuit to convert BCD to excess 3 code. (10 Marks)
b. Explain the design of sequential circuit using CPLD’s and give CPLD implementation of a
shift register and parallel adder with accumulator. (10 Marks)
dkok R -
2 of2
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USN 18EC36
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Power Electronics anql.;_l__ﬁ_.nstrumentation
Time: 3 hrs. AN Max. Marks: 100
% Note: Answer any FIVE full quesrions,_ cﬁgﬁsing ONE full question from each module.
.
E ¥ Module-1 |
& 1 a Discuss various power converter circuits with necessary sketches and applications of each.
g (07 Marks)
& b. With necessary sketche§, "explam the static V-1 charactenst ics of SCR and its operation.
“Ea % : (08 Marks)
5 5 ¢. List different turn-on r \_,hods explain all in brief. (05 Marks)
g %" T
! OR
jg & 2 a Explain tum- OQIft‘IIm—OF F dynamic charé‘é?%ﬂstlcs of SCR with neat diagram. (07 Marks)
E o b. With Sultable dlagram and waveform, exptam the working of RC full wave firing circuit.
s g (08 Marks)
'g § ¢ Desc;fﬁ?%e operation of UJT wggpgat sketches. £ (05 Marks)
E .§ " Module-2 ‘50 >
Z 3, 3 a. Explain the working of 1¢. full wave center tapggd controlled rectifier for resistive load with
o & necessary sketches and a]@h develop mathematlcgk model to evaluafe performance parameter
§]1§ of same (Vge, Vims, Efficiency). _.-a (10 Marks)
= b. Evaluate performance parameter of 1¢. haLf controlled rectifier with resistive load, has a
g5 transformer secpigaary voltage of 230V 50Hz with R = 10Q and firing angle o = 60°.
=t Determine: : i
& g i)  Average vo'ltage and current.
28 ii)  Rms.value of voltage and&c urrent
§ e iii)  Efficiency A
g g iv) “Ripple factor
E v) ~#Form factor. .= (10 Marks)
B 090 :
s : b &
§‘\E A ':.-: . %«? .. OR .
o E.; 4 a. Input to the stepmg%chopper is 200V the output required is 600V, if the conduction time of
23 thyristor is 200usee” Compute:
§ % i) Choppm@frequency Y
E 3 ii)  If the' pufse width is ha]ved for constant frequency operation, find the new output
e voltage ¢ (07 Marks)
e b. Explain the operation stcp‘r up chopper with neat diagram and derive an expression for output
= voltage. (08 Marks)
= ¢. Elaborate on the control techmques used in choppers and also give detailed classification of
g choppers. P (05 Marks)
& 1 of2

&
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Module-3
5 a. With neat circuit diagram and waveforms. Explain the operation of 1¢ full bridge inverter
for RL load. (07 Marks)
b. Design a multi range ammeter with range 0-1A, 0-5A and 0-10A employing individual shunt
in each a D’ Arsonval movement with an internal resistance of 500Q2 and full scale deflection

of 10mA is available. (08 Marks)
C.  What are the errors encountered in measurement process? Explain all with suitable example.
(05 Marks)

OR

6 a. Design modified multirange voltmeter with basic D’Arsonval movement with an internal
resistance of 50Q2 and full scale deflection of 2mA, with voltage ranges of 0-10V, 0-50V,
0-100V and 0-250V. Draw the schematic diagram and show all values after design.

3 (07 Marks)
b. Explain the various static characteristics of measuring instruments. (08 Marks)
¢. With neat diagram, explain the operation of isolated flyback converter. (05 Marks)
N Module-4
7 a. With neat block'diagram, explain the operation of Ramp type Digital voltmeter. (07 Marks)
b. Explain the operation of Time measurement with neat block diagram. (08 Marks)
c. Draw the: schematic diagram of Wheatstone’s bridge and derive an expression for
calculating unknown resistance and explain. (05 Marks)
OR

8 a. Explain the operation inductance comparision bridge with necessary equations. (07 Marks)
b. Discuss the operation of successive approximation type DVM with necessary diagram.

(08 Marks)
C. An unbalanced Wheatstone bndge shown in Flg Q.8(c), calculate the current through the
galvanometer. _ (05 Marks)
Fig.Q.8(c)
% Module-5

9 a. 'Draw the schematic dlagram to measure displacement using resistive transducer and explain.
(07 Marks)
b. Explain the gperatlon of PLC with neat block diagram. (05 Marks)
c. Explain the operation of Instrumentation amplifier using transducer bridge and derive
equation for output voltage. (08 Marks)

10 a. Explain the construction and working principle of LVDT with characteristic curve.
. (07 Marks)
b. What are factors{o be considered for selecting the transducer? (08 Marks)
c. Ilustrate working of analog weight scale. (05 Marks)

# %k ok & ok
A
- 2 0f2
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USN oy ¢ 17EC33

Third Semester B.E. Degree Examl "'atmn Jan./Feb. 2021
Analog Electromcs

Time: 3 brs. “Max. Marks: 100
‘ Note: Answer any FIVE full quesiionsfbhoosing ONE full question from each module.
§ “kgl‘;\ .
g R ¥odule-1 e
Lé‘ 1 a. Whatis BJT transistor modal/mﬁ Obtain the expression for vo]tage gain, Zi, and Z, of CB
2 configuration using AC equn@lem circuit with re mode] (05 Marks)
B b. Derive the expressronéfor Ay A, Zi and Z, for a yoltage divider bias circuit of BJT, with
3 unbypassed RE, usmgs‘erefequwalent model of BJT. Show the phase relationship between
2 input and output wave‘form (10 Marks)
z c. State the charaggt_en tic features of Darlmgtgmconnectlon Calculate the DC bias voltages
S and cu rrents ln the‘-t‘lrcu it. \
i e\
B, =800
VEE=|.6\V
% 2900
_Figf(?_}rl-.éc) } \f{ (05 Marks)

Give the telatlon between re pamme?érs and h parameters What are the advantages of h
paramete (05 Marks)
b. Dcnveth“e Expressmns for cﬂrreni gam voltage gain, mput impedance and output impedance
for an emitter follower c:mim using apprommate hybrid equivalent circuit. (Without the

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

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

%&m of ry). (10 Marks)
c. ‘%\ ¢ the network sthn dn Flg Q2(c), det@rmme re, Zi, Zo, Ay (With r, = Q) and A, (with
""" =50 KQ)
fly
¢ Fig.Q2(c) (05 Marks)
i Module-2
3 a. Explain the constructlon of N channel JFET. Also explain the drain and transfer
character,@tlcs of the JFET. (06 Marks)
b. With eqqrvalent circuit obtain the expression for Z, and A, for JFET self bias configuration.
Y (08 Marks)
1 of3
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The fixed bias configuration shown in Fig.Q3(c) has \ﬁqsq Lf’ ~2V Ipg = 5.625 mA with
Ipss = 10 mA, Vp=—-8V and Yps =40 uS. Detennlnegm,\ﬁ VZ, and A,.

(06 Marks)

= Ié? OR &é@\:
Differentiate between enhancement and depletion MOSFE”ELK (05 Marks)
With necessary equivalent circ‘m;, obtain the expnessmn for A, for a JFET source follower
configuration. (05 Marks)

Calculate the DC bias,= voﬁgge gain, input 1mpedance ;md output impedance and resulting
output voltage for the cascade amplifier shown in"Fig.Q4(c). Calculate the load voltage if a

10 KQ load is connegted across the output.
& S A A

Fig Q4(c) A’ (10 Marks)

Modu’lfe—S N
Determine the lov{(‘eiz cutof’f frequency fw\:for the voltage dl@der bias network using the
following parameters: {9,°
Cs = 10 pf, Cg = 20 pf, Cc = | ufgsv"— | KQ, R; =40 KQ R, = 10 KQ, Rg = 2 KQ,
Re=4 KQ,Ri =22 KQ, B= 100, fo X0, Veo = 20/Viyre = 15.76 Q. (04 Marks)
Explam the Jfollowing: (i) ngarithm (i) Decq "Wlth respect to tran31stor ampllﬁer

an mcl,mdual fi =40 Hz and\f*z = 2 MHz. _ ¢ (06 Marks)
Discuss the low frequency response of BJT an“;pllf' er and give expression for lower cut off

-ﬁ‘equency due to Cg, CL and Cs. A (10 Marks)
OR
Draw the Hyb‘i'td"n: model for the L{?usrstor in CE configuration and explain the significance
of each compomsnt (06 Marks)
Describe the Miller effect and desnve an equation for Miller input capacitance. (06 Marks)
Determine the high cutoff frequencies for the network shown in Fig.Q6(c).
\I"QD'&'DU

Fig.Q6(c) (08 Marks)
2 of 3
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Module-4 ;»s%

A
for AI.— i . (06 Marks)
b. Derive the expression for Z;; and Z for curl%,nt series feedback ampli ﬁpr% (08 Marks)
¢. Explain a practical voltage series feedba% ;;Jrcﬁ it. »Y (06 Marks)
‘,%}A '
i OR

8 a. What is an oscillator? Discuss the coéneept of generatlngﬁosc;llatlons with the help of
Barkhausen criteria. (05 Marks)

b. With a neat circuit diagram afi essary expressions, expl%ﬁ the Wein bridge oscillator.
(10 Marks)

c. Design a unijuction transmﬁ'ﬂg for a operation at | kHﬁahd 150 kHz assuming n = 0.58.
% “*«\ (05 Marks)
& {; Module-5

9 a. Give the deﬁniﬂ‘%}ﬁ‘ power amplifiers and ﬁﬁt the types of power amplifiers based on the
location of Q:paint. A (05 Marks)
b. working of class B comp]gmentary symmetry class B push pull amplifier.
ression for maximum oez%;iersmn efficiency of this amplifier. (10 Marks)
c; he harmonic dlstomon% ponents for an output signal having fundamental

of 2.5 V, second haftfionic amplitude of
0.1 V and fourth harmonic amplitude of 0.05 V.

V, third harmonic amplitude of
also calculate the total harmonic

distortion for the amphtu mponents given ah@y&" (05 Marks)
Ay, A
b OR f,

10 a. With necessary ¢
coupled amplifier:
b. Describe the blogk

it"diagram and cha@“&crist:c curve, ex,pl@gn the class-A transformer
ow that the maxim um‘é%ﬁimency can bc»éﬁpi‘essed as 50%. (10 Marks)
unt type voltage fegulators. (05 Marks)

c. Calculate the Qutput voltage and Zgner current un the regulator circuit of Fig.Q10(c) for
RL=5 K/%’i 4 4“:-.&
A%;\ r;;} %:QU . ‘:\ , -
et f e C.‘-ﬂll\m}ee])
. " Comy
N e
XA y &_:(%}F:- vz
G, 2\
E‘%m} ) )
~ 7 Vo & L
' PN L Fig.Q10(c) (05 Marks)
R, 74 &*z‘:%
Y

& * % ok ok %
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USN 17EC34
Third Semester B.E. Degree Exanyam&%ﬁon, Jan./Feb. 2021
Digital Elec,;(oﬁlcs
Time: 3 hrs. *’*«»@ é'- -':;. Max. Marks: 100
§ Note: Answer any FIVE full questior%cho sing ONE full questmn _7"' rom each module.
] Y o
g ‘ Q%”Mml ule-1 "’%
E;f 1 a. Define the following: (% T -
£ i) Combinational Cll‘ ite é
3 ii)  Sequential circ
= iii)  Canonical SOP%%‘*
=] iv)  Canonical ROS S¢ 0
I v)  Prime Implica it £%
vi)  Essential p%fne implicant. A "" % (08 Marks)

b. Express the?' owing equations into deciffial notations:

i) ﬂ{%' (A, B, C) = A’'BC + A'BC ¥ABC

i) T f?é b,c)=(a+b +¢) (@%% +c(a +b + c)-z , (08 Marks)
C. Write rFﬁrror image version 5 vﬁmhbTe K-map. 4

(04 Marks)
- Q\ % ? e o

2 a. Obtain minimal expreﬁ%ﬁ}hsmg k-map for %%Ilowmg mcomp}etﬁly specified function
F(a, b, ¢, d) = Xm(0, l 6,709, IS) + «Ed(} 5, 11, 13) and draw circuit diagram using

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

gates. - R (10 Marks)
b. Simplify the follo AN
s = f(w, x, y, yoa -~ (10 Marks)
% c Module-2 4, ¥
3 a. Explaimthe’analysis and d rocedure for combinational circuit with example. (10 Marks)
b. [mplem ent full substract 3:8 decoder and write truth table. (10 Marks)
# ~
’i&'é‘::% & 4\" 7
4 Désign full adder using i) 8:1 MUX  if)4:1 MUX. (10 Marks)
i ecade 1 (05 Marks)
c. Explain loolg@h@ carry adder a } i i . (05 Marks)
R 7 " Module-3
o 5 a. What is ﬂlpﬂop‘? Dlscg%workmg principle of SR flipflop with its TT and write
characteristics equation (10 Marks)
b. Sketch timing diagram’ f&JK flipflop and D-flipflop. (05 Marks)
c. Explain the operation of a switch debouncer built using SR-latch with the help of
waveforms. é‘;j? (05 Marks)

1 of 2
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OR
6 a. Explain the working of a master-slave JK flip-flop WJth "tlmlng diagram. Show how race

around condition is eliminated. (10 Marks)
b. Explain setup time, hold time and propagation delay: ming considerations. (05 Marks)
¢.  Write characteristics equation for Dand T ﬂlp-ﬂap" (05 Marks)
Module-'-?lw'"'
7 a. Explain with diagram, operation and wav@forms Serial In Serial Out (SISO) shift left mode
register. LRy L N (10 Marks)
b. Design BCD ripple counter using JK ﬂlH ffop o SN (10 Marks)
“"3’ o g
€557 OR R

8 a. Design an synchronous mod 5&0:}nter using JK flip-flop §aﬁgl draw its timing diagram.
B (10 Marks)
b. Explain ring counter w:tlh&tlgpmg sequence. & (05 Marks)
c. Write a note on Johnson é’ﬁjznter. & 3 (05 Marks)

Module—S
9 a. Draw and explam the block diagram of M@ore and Mealy model with example and also
compare both. (10 Marks)
b. Define, presen;a; state, next state, state dlag;?am state table and state assignment. (05 Marks)
c. Draw and expiam Moore JK- ﬂ:pﬂop state diagram. (05 Marks)
<R 2

sy 2 OR :
10 a. Analyze the synchronous sequentlal circuit show beldf in Fig.Q.10(a).

iv S ”

F]g Q 10(a) ,‘;}K@’}

: (12 Marks)
b. Design a synchronous counter ¥ usmg JK _flipflops to count the sequence
0,1,2,4,56,0, 1, 2. Use state%ggram and state_.:fébl_é. (08 Marks)

% & % ok k
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Important Note : 1. On completing your answets, 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

USN . 17EC35
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Network Analysis
Time: 3 hrs. N Max. Marks: 100
Note: Answer any FIVE full questions, chaosmg ONE Jull question from each module.
Mo‘du‘le—l
1 Define controlled source and mentlon its types. Also, mention its applications. (05 Marks)

b. Using source shift and SOUI‘C&tl'&IleOTTﬂ&tIODS determine . the voltage across the current

source in Fig Q1(b). o ¥

“PI @ weg

e’ Fig Q! (b) (05 Marks)
For the CH'Cult 'of Fig Q1(c), use nodal analysis to determine the voltage labeled V,
e
,.,':: A_.. ..é,gg};._,:'_._. > " {
53&;\; e V J.SJ‘- VJ_ 20{.‘2’ VV
(10 Marks)
Define and explam supermesh. (04 Marks)
Use Star-Delta transformations tr} find the equwalént resistance at AB in Fig Q2(b).
" Sl _,«_ L
) =
' + Fig Q2(b) (06 Marks)

Use Mesh*aﬂai%zsw to determire-V, and the power being supplied by the dependent current
source in the circuit shown in Fig Q2(c).

LS

Fig Q2(c) (10 Marks)

P

1 of4
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Module-2
3 a. State and explain Millman’s theorem for AC circuit. (05 Marks) -
b. Use superposition on the circuit shown in Fig Q3(b) to find the current iy.

‘Fig Q3(b) (05 Marks)
C. Use Norton’s theorem for the circuit of Fig Q3(c) to determine the power absorbed by the
20Q resistor.
>e.»lx
Fig Q3(c) (10 Marks)
OR
4 a State and prove maximum power transfer theorem for AC voltage source with internal
impedance connected to variable impedance. (06 Marks)
b. Verify reciprocity theorem for the circuit of Fig Q4(b).
21
. JiW !
tA v
A
1 2
JD s fv"
Fig Q4(b) - (04 Marks)

¢. For the circuit of Fig Q4(c), what value of R will absorb a maximum average power, and
what is the value of this power?

-]
lool oY J_ : 4
T ‘!-'j"""" <>o-o.1\§., (R

4

8

Fig Q4(c) (10 Marks)
Module-3
5 a. Explain the behavior of R, L and C elements for transients. Mention their representation at
t=0" (06 Marks)
b. In the network of the Fig Q5(b), is in the steady state with the switch K closed. At t = 0, the
switch 1s opened. Find the values of v; va, d—\:' and dlt"" b=,
b 2

10, k{ RE c__,,
Fig Q5(b) (08 Marks)
2 of 4
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Find the Laplace transform of the waveform shown in Fig Q5(¢)

5-

+
-3 ;
Fig Q5(c) iy (06 Marks)
OR
In the network of the Fig Q6(a), a steady state is reached with the switch K open. AT time
t =0, the switch is closed. Fﬁ,m_d--tk;e values of iy, I, (;—and J att=0".
o Flg Qﬁ(a) (10 Marks)

In the ;Iggwork of the Fig Q6(b), the" switch K is closed at t = 0 a steady state having
prevxousiy excited. Draw the transform network and find the current i(t), using the Laplace
transformation method.

4. FigQb(b) - (10 Marks)

dig ", Module-4
Ina senes resonant cnrcmt show that resonant Arequency is equal to the geometric mean of
half power frequencies. (06 Marks)

. An R-L-C series cireuit of 8Q resistance sheuid be designed to have a bandwidth of 50Hz.
““Determine the values of L and C, so that the system resonates at 250Hz. Also determine the
half power ﬁequencles (06 Marks)
For the net“.rm;k shown in Fig Q’f(c) determine the value of C at which it resonates when
f = 100Hz. Also find the values of Ry and Rc at which the circuit resonates at all
frequencies. -

’\':g\-“; i
B N
vt
b <
i zl z&
Fig Q7(c) (08 Marks)
P N 3 of 4
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OR N :
8 a. Define the following terms pertaining to a’ series R-L-C circuit, i) Resonance ii) Quality
factor 111) Bandwidth 1v) Selectivity. (04 Marks)
b. A series R-L-C circuit with an input voltage 5|0°V resonates at a frequency of 8400Hz.
The peak value of current is SO0mA at resonance and the bandwidth is 120Hz. Determine
the values of R, L, C and cut-off frequencies. (06 Marks)

For the network shown in Fig Q8(c), determine: 1) Resonance frequency ii) Input admittance
iii) Quality factor iv) Bandwidth and v) half power frequencies.
: =on

L]

R

R Sska TikF 3

Fig Q8(c) (10 Marks)
. Module-5
9 a. Obtain Y-parameters in terms of z-parameters. (06 Marks)

b. Find hybrid parameters for the two part shown in Fig Q9(b). What value of K in the two-part
of figure shown will produce reciprocal network.
¢/

Y
Fig Q9(b) - (06 Marks)
C. Determine the ABCD parameters for the network of Fig Q9(c).
o £ i

Fig Q9(c) (08 Marks)

OR
10 a. Explain h-parameters with equivalent circuit. Also obtain t-parameters in terms of
h-parameters and hence show that AD — BC = 1. (10 Marks)

b. Find the Z-parameters and the Y-parameters for the network of Fig Q10(b)

2%

L

+ e

|F. - = rﬂ
v -+ Vo
! 2032 V3

Fig Q10(b) (10 Marks)

# %k ¥ ok k
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Engineering Electromagnetics

Time: 3 hrs. - Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

o
g Module-1
%‘ 1 a. State and explain Coulomb’s Law in vector form. (04 Marks)
= . . . . . - . .
z b. Derive the expression for electric field intensity due to infinite line charge. (08 Marks)
B c. Let a point charge Q; = 25nc be located at A(4, -2, 7) and a charge Q; = 60nc be at
E B(-3, 4, -2). FindEat C(1, 2, 3). Also find the direction of the electric field. Given
= €0 = 8.854 x10""*F/M. (08 Marks
1
I OR

2 a. Define clectric field intensity and flux density also derive an expression for electric field

intensity E at a point due to many charges. (07 Marks)

b. Point charges of 50nc each are located at A(1, 0, 0), B(-1, 0, 0), C(0, 1, 0) and D(0, -1, 0)m
find the total force on the charge at A and also find Eat A. (08 Marks)

c. A uniform line charge of infinite length with Py = 40nc/m. lies along the Z-axis. Find é at
(-2, 2,8) in air. (05 Marks)

Module-2

3 a. State and prove Gauss Law for point charge. (06 Marks)
b. Define potential difference and absolute potential. (04 Marks)

c. In the given relation D =4xya,+2(x’+y’)a,+4yza,c/m’. Evaluate both sides of the
divergence theorem and find the charge enclosed within the rectangular parallelpiped

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

(0<x<2),(0<sy<3)and (0<z<5)m. (10 Marks)
OR
4 a. State and prove divergence thcorem. (04 Marks)
b. Derive point form of continuity equation for current. (08 Marks)
c. A point charge of 6nc is located at origin in free space, find potential of point P, if P is
located at (0.2,-04, 0.4) and
1) V=0 atinfinity
1) V=0at(1,0,0)
i) V=20V at (-0.5, 1, -1). (08 Marks)
Module-3
5 a. State and prove uniqueness theorem. (08 Marks)
b. By applying Laplace equation find the expression for capacitance between the two
concentric spheres. Make suitable assumptions. (12 Marks)
1 of 2
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OR
6 a. Derive the expressions for Poisson’s and Laplace’s equation. (04 Marks)
State and explain Biot — Savart Law. (06 Marks)
¢. Given the potential field V = [Ar* + Br*]sin4¢ :
i) Show that V> V =0

11) Find A and B such that V=10V and li =500V/matP(r=1, $=22.5° z=2). (10 Marks)

=

Module-4
7 a. Derve an expression for magnetic forces on :
1) Moving point charge and
11) Differential current element. (10 Marks)
b. Two differential current elements,

1AL, =10~ 4: AMat Py(1, 0, 0) and
LAL> =10 *(0.64,—24,+34:)AMat Py(-1,0, 0)

. X - =5
are located in free space. Find vector force exerted on I,AL, =[,AL,. (10 Marks)
OR
8 a. Drive the magnetic boundary conditions at the interface between the two different magnetic
materials. Discuss the conditions. (10 Marks)

b. A sq. loop carrying 2mA current is placed in the field of an infinite filament carrying current
of I5SAmp as shown in Fig.Q8(b). Find the force exerted on the sq loop.

2 T
: -
e et ¢
(30 e

7~
Fig.Q8(b). (10 Marks)
Module-5

9 a. Write a Maxwell’s equations in point form and integral form. (06 Marks)
b. A uniform plane wave with an intensity of electric field equal to 1volt/m is travelling in free
space. Find the magnitude of the associated magnetic field. (04 Marks)
c. State and explain pointing theorem. (10 Marks

OR
10 a. State and explain Faraday’s Law of electromagnetic induction. (04 Marks)
b. Starting from Maxwell’s equation obtain the general wave equations in electric magnetic
fields. (08 Marks)

c. A UPW with 10MHz frequency has average pointing vector 1 W/m” if the medium is perfect
dielectric with u, = 2, and €, = 3, puy = 4n x 10 "H/m, €¢ = 8.854 x 10"°F/m ;
Find :
i) Velocity
i1) Wavelength
ii1) Intrinsic impedance
1v) rms value of electric field. (08 Marks)
# ok ok ok %
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USN 17EC45

Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Linear Integrated Circuits

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

1 a. Define the following terms with respect to op-amp and mention their typical values
(i) CMRR  (it) PSRR  (i11) Slew Rate  (iv) I/P Offset voltages (v) Input bias current

50, will be treated as malpractice.

(10 Marks)
_ b. Sketch the circuit of an op-amp difference amplifier. Discuss the working common mode
5 nulling capability with necessary circuit modifications and equations. (10 Marks)
(=5
E OR
el 2 a. With a neat circuit diagram, explain the basic operational amplifier circuit. (06 Marks)
< x b. A non-inverting amplifier is to amplify a 100 mV signal to a level 5V. Using 741 op-amp
E ! design a suitable circuit. Also calculate the input and output impedances. (08 Marks)
E % c. With a neat circuit diagram, explain inverting summing amplifier and derive for output
‘é E voltage and show how it can be converted into averaging circuit. (06 Marks)
5 é Module-2
‘g“ - 3 a. Sketch the circuit of a High Z;, capacitor Coupled Non-inverting amplifier and explain its
=5 working with necessary design steps. Show that the input impedance is very high compared
§D:é to capacitor coupled Non-Inverting amplifier. (10 Marks)
5 5 b. Design a capacitor coupled Inverting amplifier using op-amp 741 to have a voltage gain of
g g 50 and an output voltage of 2.5 V. The input signal frequency ranges from 10 Hz to 1 kHz
e with a load resistance 0f 250 Q. (06 Marks)
£ e ¢. What are the advantages of precision rectifiers over ordinary rectifiers? (04 Marks)
% g OR
8
5 8 4 a. Draw the circuit of an instrumentation amplifier and explain. Also show the method of
= é nulling common mode outputs and how dc output voltage can be level shified and list the
§ g features of instrumentation amplifier. (10 Marks)
8= b. With a neat sketch, explain the working of a precision voltage source with zener diode and
& 5 op-amp. (05 Marks)
fé_g c. Explain how upper cutoff frequency can be set in Non-Inverting and Inverting capacitor
£ g coupled circuits. (05 Marks)
ol Module-3
o 5 a. Draw and explain an op-amp sample and hold circuit with necessary waveforms. (08 Marks)
2 b. Explain the working of Weinbridge oscillator using op-amp with a neat sketch of circuit,
= waveforms and equations. Design the same to get output frequency of 15 kHz with +/— 12
£ power supply using IC 741. (08 Marks)
E c. With a neat circuit diagram, explain a multiplier using op-amp. (04 Marks)
| of 2
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. OR
6 a. With a neat sketch, explain Inverting Schmitt trigger circuit with necessary waveforms and
equations. Also design the same using IC741 op-amp to have UTP = 0V and LTP = 2V
with +/~ 12V power supply. (10 Marks)
b. Sketch the circuit of fundamental log amplifier. Explain its working and derive for output
voltage. What is the drawback of fundamental log amplifier and how it can be eliminated in

temperature compensated log amplifier. (10 Marks)
Module-4

7 a. Sketch the circuit of second order active high pass filter using bipolor op-amp and explain

its working. Design the same for a cutoff frequency of 7 kHz. (08 Marks)

b. Show how a bandpass filter can be constructed by the use of lowpass and high pass filters.
Draw the circuit of a single stage band pass filter and explain the operation with necessary

design equations. (08 Marks)
c. List the advantages of active filters over passive filters. (04 Marks)
OR

8 a. With a neat diagram, explain the operation of IC 723 as high voltage regulator. Design the
same to have V= 12V and I = 2A. (08 Marks)

b. Discuss the performance parameters of a three terminal IC regulator can be used as a current
source. (08 Marks)

c. List the important characteristics of a three terminal IC regulator. (04 Marks)

Module-5

9 a. With a neat circuit diagram, explain the working of IC 566 voltage controlled oscillator with
necessary waveforms. Also derive for output frequency. (08 Marks)

b. With a neat circuit diagram and waveforms explain the working of R-2R network D-A
converter and derive the expression for output voltage. (08 Marks)

c.  What is the output voltage produced by a DAC with output range of 0V to 10V for the given
binary input number is (1) 0110 (for 4 bit DAC) (11) 10111011 (for 8 bit DAC). (04 Marks)

OR
10 a. Draw the internal schematic of IC 555, configure it for astable operation and explain with
necessary equations and waveforms. (10 Marks)
b. Explain the working of successive approximation Analog to Digital Converter (ADC).
(10 Marks)
& &k ok o sk
2 0f2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



SBOBGHENE

USN 17EC46

Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Microprocessors

Time: 3 hrs. Max. Marks: 100

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

Module-1
1 a. Draw and explain the internal architecture of 8086 microprocessor. (10 Marks)
b. Explain the concept of segmented memory. What are its advantages? (06 Marks)

c. If (CS) = 2000H, (DS) = 1234H, (SS) = 5678H, (BP) = 09ABH, calculate the physical
address generated by the microprocessor when the following instruction is executed:

50, will be treated as malpractice.

: MOV AL, [BP + 55H]. (04 Marks)
OR

2 a. With one example for each, describe any five addressing modes of 8086, used to access the

data present in memory. (10 Marks)

b. List out any six conditional branch instruction that work based on the condition of any one

flag. Mention the flag corresponding to each instruction. (06 Marks)

¢.  With numerical examples, illustrate the use of CBW and CWD instructions. (04 Marks)
Module-2

3 a. List out the five string manipulation instructions of 8086 and explain the operation of each.

(10 Marks)

b. Write an Assembly Language Program (ALP) to add the data word located at address
2000H : 0500H to another data word available at offset 0600H in the same segment, and

store the result and carry starting at 0700H in the same segment. (06 Marks)
¢. With numerical examples, bring out the difference between SAR and SHR instructions.
(04 Marks)
OR

4 a Wrte an ALP using assembler directives to convert a 4-digit packed BCD number into
equivalent 16-bit binary number, and store the result i memory. Write comments in your
program. (10 Marks)

b. Explain the following instructions with one example each: RCR, XOR, SAHF. (06 Marks)
c. State the difference between the following two instructions: AND, TEST. What is the use of

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

these instructions? (04 Marks)
Module-3
5 a. Explain the structure of stack in 8086 microprocessor. What is the role of stack during
CALL and RET instructions? Illustrate with example. (10 Marks)
b. Explain any three methods of passing the parameters to and from a procedure. (06 Marks)
c¢.  What 1s a macro? Give any two differences between macro and procedure. (04 Marks)
1 of 2
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OR
6 a. Draw the interrupt vector table of 8086 and explain how an interrupt request is serviced,
taking the example of type N interrupt. (10 Marks)
b. Write an ALP to generate a time delay of 10 seconds using an 8086 system that runs on
10MHz frequency. (06 Marks)

c. Bring out any four differences between maskable and non-maskable interrupts. (04 Marks)

Module-4
7 a. Witha neat diagram, explain the maximum mode 8086 system. (10 Marks)
b.  Write the functions of the following signals of 8086 : 1) ALE 11) DEN 1) BHE.
(06 Marks)
¢. Draw the minimum mode read cycle timing diagram, and explain briefly. (04 Marks)
OR

8 a. Design an interface between 8086 and two ICs of 32KB RAM and two ICs of 16KB
EPROM. The RAM address must start at 00000H, and the EPROM address must end at

FFFFFH. (10 Marks)

b. Draw the internal architecture of 8255 P1O and explain in brief. (06 Marks)

c. Explain Mode-1 and BSR modes of 8255. (04 Marks)
Module-5

9 a. Interface ADC 0808 with 8086 CPU using 8255 ports. Use port A for transferring digital
data of ADC to CPU, and port C for control signals. Assume that analog input is present at
input-3 of ADC. Draw the schematic and write the required ALP. (10 Marks)

b. Interface DACO0800 with 8086 CPU using port B of 8255. Write an ALP to generate a
triangular waveform of frequency 400Hz. Assume that the system operates at §MHz and the
amplitude of the wave is 5V. (10 Marks)

OR
10 a. Write an ALP to read a 2-digit hexadecimal number from keyboard, and display its 4-digit
square value on the computer screen, using appropriate DOS function calls. Use assembler

directives and comments in your program. (12 Marks)
b. Write short notes on Von-Neumann architecture and Harvard architecture of computers with
neat block diagrams. (08 Marks)
* % % %
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USN A 15EC46
% m?
Fourth Semester B.E. Degree Exagmaﬁon, Jan./Feb. 2021
Linear |ntegrat3eg ‘Circuits
Time: 3 hrs. Max Marks: 80
’~§ Note: 1. Answer any FIVE full questtmgs, choosing ONE full questmn from each module.
& 2. State the assumptions mﬁde Ry
g _
]
3
§ 1 a Define the following parame
= i)  Input offset currep
= i) Input offset voLEag%
z iii) CMRR N e
? iv) PSRR é *s (08 Marks)
b. Sketch an illustration to show the effect o %—amp slew rate and explain. (04 Marks)

c. Ifa Non—my\rj;; amplifier is designed.for’ ‘a gain of 50, using op-amp with 90dB CMRR,
calcula Jon mode output (Veem) gor a common mode input (Viem) of 100mV.

(04 Marks)

-&ﬁ-_& '
2 a. Designa dlrect-coupled non- uggvertmg amplifier and%lam its design steps. (08 Marks)
b. Two signals each rangi m D IVto 1V arg toube summed. Usmg ?41 op-amp design a
suitable inverting summ : Yy (04 Marks)
c. Design a inverting amﬁﬁﬁer using 741 op?a,mg ‘with voltage gam of 50. The output voltage
amplitude is 2.5V, ¢ ;% 4 s, (04 Marks)
.-( ﬂ €§ '.I,.‘:.'..‘-, |
4 a@» MMbdule 2 s

3 a. Drawthe Cer}Jlt to set the upper cE‘x;. off frequency usmg inverting amplifier and explain.
5 h (08 Marks)
b. A capacrfnp coupled non- mvagtmg‘ op-amp is tomave-"ga:n of Ay = 66 and V; = 15mV with
Ry = 2”2%\1(9 and f; = ]20%%@51@1 the 01rcu1t (08 Marks)

4 Xplain with a neat’ @ggmt desngn preciSion full wave rectifier and also its design steps.
: (08 Marks)
b. Design a preci oltage sourcmlth Vo, = 9V and supply voltage is £12V. Allow 10%
tolerance inZener diode [Assumé IN?’749 with V, = 4.3V]. (08 Marks)

(08 Marks)

.....

b. Design capacntor cour Ied zero-crossing detector with f; = 1kHz square wave input and
Vop-p) = 6V. Useq?:% op-amp with £12V supply [Assume AV =1V, Vg =0.1V] (08 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 evaluator and /or equations written eg, 42+8
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OR

output voltage. Ale (08 Marks)

Module “4-,;
7 a. Write a brief note on the following Op-ambmpphcatlons
i)  First order low pass filter a AS
i)  Second order high pass filter. . o (08 Marks)
b. Design a single stage bandpass ﬁlté‘r‘w«nth frequency of f; = 300Hz and f; = 30kHz. Also
state whether the design is nafrow band or wide band ,U:se 741 op-amp for designing.

[Assume c; = 1000pF]. N ‘g AN (08 Marks)
, OR o
8 a. Explain the working 047 a senes regulator using 0p~amP (06 Marks)
b. With a neat internal &agram of 1C723. Explamﬂfhe functions of each block. Mention the
advantages. ? (10 Marks)
£
ﬁi‘*\ )
e odules
9 a. Explain Dito A converter using R-2R network. (08 Marks)
b. With a neat block diagram, expiai%@c*’blocks of PLL. : (08 Marks)
) 7 OR Y
10 a. Explain 555 timer as Monostable muiltivibrator wup\w Aveforms. (08 Marks)
b. Explain the working of AtoD converter using S%Mégs e apprommam(}p method. (08 Marks)
e % )4 2 T
Ao, 5% 1R e ,_g

e
.
L Y
,y‘%ﬁg\&
¥ A SN ,?’
b i “i} v
A,
P
\ Y
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USN 1SEC32

Third Semester B.E. Degree Examination, Jan./Feb.2021

Analog Electronics
Time: 3 hrs. Max. Marks: 80

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

g Module-1
g 1 a. With necessary equivalent diagram obtain the expression for Z.. , Ay, Z, for Darlington
g Emitter follower. (10 Marks)
L b. For an Emitter bias circuit (capacitor bypassed), determine re, Z, Zo and Avy. Given
‘:‘u; Ry=470 KQ, Rc=22KQ, V=20V, Rg=056KQ, Cg=10pF, B= 120,
g,‘?;; r, =40 KQ, C.=10pF. (06 Marks)
5%
g OR
] 2 a. Derve the expression for Ay, A; Z; and Z; for Cg fixed bias configuration using complete
jé E hybrid equivalent model. (10 Marks)
E ;n b.  Consider a single stage CE amplifier with Rg = 1 K and R, = 1.2 KQ. Calculate A;, R;, Ay,
2 § Ajg, ifhie= 1.1 K, hee = 2.5%107*, hge = 50 and hoe = 25 HA/V. (06 Marks)
= ]
g % Module-2
PE 3 a. Derive the expression for transconductance g, for FET. (06 Marks)
g g b. For the circuit shown in the Fig. Q3 (b), calculate (@) Vgs (b) Ing  (¢) Vpsg (d) Vb.
3 5 (10 Marks)
9 i &v
s g V& -
E o)
2 E 10 56 ‘omf
g &
g = |-
g.5 _ =2V
g E V&\'L] —
g:; Fig. Q3 (b)
& OR .
o E 4 a. With necessary equivalent circuit obtain the expression for Ay, Zi,, Zo for a fixed biased
£ 5 JFET amplifier. (08 Marks)
g 5 b. Derive the expression for Z;, Zo, Ay considering common drain amplifier circuit. (08 Marks)
=5 Module-3
S 5 a. Derive the expression for lower cut-of frequencies due to various RC networks in CE
g amplifiers. (10 Marks)
§ b. Determine the lower cut-off frequency for the emitter follower using BJT amplifier with
g Cs=0.1 pF, Rg=1 KQ, R; = 12 KQ, R, =4 KQ, Rg = 1.5 KQ, Cc = 0.1 pF, B = 100,

I, =%, Ve =15V, V,, =0.7V. (06 Marks)

1 of 2
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OR
6 a. Describe Miller effect and derive an equation for Miller input and output capacitance.
(08 Marks)
b. Calculate the overall lower 3 dB and upper 3 dB frequencies for a 3 stage amplifier having
an individual f; =40 Hz and f, =2 MHz. (08 Marks)
Module-4
7 a. Derive the expression for input resistance for a voltage of series and current series feedback.
(08 Marks)
b. With a neat circuit diagram, explain FET based phase shift oscillator. (08 Marks)
OR
8 a. With the help of neat circuit diagram. Explain the operation of Colpitts and Hartley
oscillator. Write the expression for the frequency of oscillation. (12 Marks)
b. In a transistor Colpitts oscillator C; = 1 nF, C, = 100 nF. Find the value of L for a frequency
of 100 kHz. (04 Marks)
Module-5
9 a. Show that the transformer coupled class A power amplifier has maximum efficiency of 50%.
(08 Marks)

b. A single transistor amplifier with transformer coupled load produces harmonic amplitudes in
the output as,
Bo=15mA, B;=120mA, B, =10mA, B3;=4 mA, By=2mA, Bs= 1 mA
(1) Determine the percentage total harmonic distortion.
(1) Assume a second identical transistor is used along with a suitable transformer to
provide push pull operation. Use the above harmonic amplitudes to determine the new

total harmonic distortion. (08 Marks)
OR
10 a. Explain with the block diagram, the basic types of voltage regulation circuit. (08 Marks)
b. Explain the operation of complementary symmetry class B amplifier. (08 Marks)
* %k ok ok ok
20f2
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Third Semester B.E. Degree Examinqti{;‘n, Jan./Feb.2021
Network Analysis

Time: 3 hrs. ' Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question ﬁ'o:fi each module.

g :i?lodule—l

g 1 a Define the terms with an example, *

3 (1) Linear and non linear eslements

g (i)  Lumped and dlstrlhu,ted elements.

2 (ili)  Unilateral and Bilateral elements.

5 (iv)  Active and Passive elements. (08 Marks)
s b. Find the current in 28 € resistor using mesh anafyms in Fig. Q1 (b). (08 Marks)
S A

Fig. Q1 (b)
OR

2 a. Reduce the network in Flg Q2 (a) to a singlé voltage source in series with a resistance using
source shift and’ soﬁ‘{-ce transformation,

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

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

R (08 Marks)
b. The node v%%tage equations of a network are,
0
| LIS s o R .
5 )2 4 4 “uNP
and )] '
; 0
Lg L, Tewlly, Seser
4 4 2572 2
Derive the network. (08 Marks)
ALY | of 4

o
a1
4
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Module-2

3 a. State and prove superposn ion theorem. (08 Marks)’
b. For the circuit shown in fig. Q3 (b), find the current through Ry using Thevenins theorem.

(08 Marks)

_ OR

4 a. State and prove Millers theorem. (08 Marks)
b. Find the value of Z, for which power transferred to the load is maximum and also
determine the maximum power for the circuit shown in Fig. Q4 (b). (08 Marks)

2 A0A

Fig. Q4 (b)

Module-3

d*v
: dt’
at t=90", (08 Marks)

5 a. Inthe circuit of Fig. Q5 (a). Switch K is opened at t = 0. Find the value of V, % and

Fig. Q5 (a)
b. Obtain the Laplace transform of the square wave shown in Fig. Q5 (b). (08 Marks)

AFLE)

Fig. Q5 (b)

2of4
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OR :
6 a. State and prove initial value and final value theorem. (08 Marks)
b. For the network shown in Fig. Q6 (b) the switch is. moved from position 1 to position 2 at
t = 0 the steady state has been reached before swit_(_:hin'g. Calculate i,:—, % att=0".
t dt”
(08 Marks)
Fig. Q6 (b)
7 a. Define the following terms :
() Resonarice
(ii) jf_@‘fé?CtO!‘
(iii) ~ Bandwidth
(iv). *Selectivity. X : (04 Marks)
b. Derive an expression for frequ,engy of resonance of a paralle] resonant circuit containing
resistance in both the branches. & (06 Marks)

c. It is required that a series RLC circuit should rf:sonﬁte at 500 kHz. Determine the values of

R, L and C if the bandwidth of the circuit 15710 kHz and its 1mpedence is 100 Q at
resonance. Also find the. voltages across L. and C at resonance if the applied voltage is

75 volts. ; (06 Marks)

8 a. Show that a two branch parallt:lg*rgsénam circuit is .resonant at all the frequencies if

R; = Rcfz”““\{g where R, = Resistance in the inductor branch, Rc = Resistance in the

capacuor branch. s L. ' (06 Marks)
b.  Give the comparison b@fwéeﬁ series and parallel resonance. (04 Marks)

C. .“Eind the value of R such? ‘that the circuit given in Fig. Q8 (c) is resonant. (06 Marks)

#
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Module-5 £y
9 a. ExpressY parameters in terms of Z and T parameters. .. * |
b. Find the transmission parameters for the network shown 1 Fig. Q9 (b).

Fig. Q10(b)

¥k ¥ Kk
2 .
i,
2 % E
4 of 4
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Engineering Electromagnetics

Time: 3 hrs. _ Max. Marks: 80

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

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

o il

Module-1
A charge Qa = =20 pC is located at A(—6, 4, 7) and a charge Qg = 50 uC is located at
B(5, 8, —2) in free space. If distances are given in meters, find the vector force exerted on
Qa by Qs. (06 Marks)
A charge of —0.3 uC is located at A(25, —30, 15) (in cm) and a second charge of 0.5 uC is
located at B(—10, 8, 12) cm. Find Electric field intensity (E) at

(i) the origin = (ii) P(15, 20, 50, )cm. (08 Marks)
Define electric flux density. (02 Marks)
OR
Calculate the total charge within the universe of 0 = % ) (04 Marks)
r
Infinite uniform line charges of'S nC/m lie along the (positive and negative) x and y axes in
free space. Find Electric field intensity (E) at P(0, 0, 4) (04 Marks)

Calculate Electric flux Density (D) in rectangular coordinates at point P(2, =3, 6) produced
by
(1) apoint charge QA = 55 mC at Q(-2, 3, -6);

(i) a uniform line charge p; g = 20 mC/m on the x-axis. (08 Marks)
Module-2

State and explain Gauss law in electrostatics. (04 Marks)

Derive the expression for electric field intensity due to an infinite line charge using Gauss

law. ] (04 Marks)

In the region of free space that includes the volume 2 < x, y, z < 3,
D:%(yzax +xza;~2xXya,) c/m’.
- 3

(1) Evaluate the volume integral side of the divergence theorem for the volume defines

here.
(11) Evaluate surface integral side for the corresponding closed surface. (08 Marks)
OR
Derive an expression for continuity equation in point form. (04 Marks)

If E=120 a, V/m, find the incremental amount of work done in moving a 50 nC charge a

distance of 2 mm from (i) P(1, 2, 3) toward Q(2, 1,4) (i1) Q(2, 1, 4) toward P(1, 2, 3).
g (05 Marks)

Current density is given in cylindrical coordinates as J = —10° z'°a” A/m” in the region

0<p=<20 um; forp =20 pumJ=0.

(1)  Find the total current crossing the surface z = 0.1 m in the a, direction.

(i) Ifthe charge velocity is 2 x 10° m/s at z=0.1m, find p, (volume charge density).

(07 Marks)
1 of2
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Module-3 .
5 a. Starting from Gauss law, derive Poisson’s and Laplace’s equation. (04 Marks)

b. Calculate numerical value for potential V and volume charge density p, at P(B,%,Z] if -

V =5p’cos2¢. (06 Marks)

. Given the spherically symmetric potential field in free space, V =V,e ™", find:
(i) pyatr=a (ii) the electric field at r = a - (ii1) total charge. (06 Marks)

OR
6 a. State and explain Ampere’s law. (04 Marks)
b. Evaluate both sides of Stoke’s theorem for the field H = l(‘)‘{si:nea‘, and the surface r = 3,
0 <0 <90° 0 <¢<90°. Let the surface have the a, direction. (06 Marks)
c. Using the concept of vector magnetic potential, find the magnetic flux density at a point due
to long straight filamentary conductor carrying current ‘I” in the a, direction. (06 Marks)
Module-4

7 a. Derive an expression for the force on a differential current element placed in a magnetic
field. (04 Marks)

b. A point charge for which Q =2 x 107° C and m = 5 x 10 kg is moving in the combined
fields E = 100 ax — 200 a, + 300 a, V/m and B = -3a, + 2a, — a, mT. If the charge velocity at
t=0is V(0). V(0)=(2a, —3a, —4a,)10° m/s.

(1) Give the unit vector showing the direction in which the charge is accelerating at t = 0.
(1) Find the kinetic energy of the charge att=0. (06 Marks)

c. A rectangular loop of wire in free space joins points A(1, 0, 1) to B(3, 0, 1) to C(3, 0, 4) to
D(1, 0, 4) to A. The wire carries a current of 6 mA, flowing in the a, direction from B to C.
A filamentary current of 15A flows along entire z axis in the a, direction.

(1) Find ‘F’ on side BC (i) Find ‘F’ on side AB  (iii) Find Fy on the loop. (06 Marks)

OR
8 a. Given a material for which x,, = 3.1 and within which B = 0.4ya,T, find:

MH @ p @@y @M (V)] (04 Marks)
b. Let p = 2 in region 1 defined by 2x+3y—4z>1 while p_= 5 in region 2 where

2x +3y—4z <1. Inregion 1, H, =50a, —30a, +20a, A/m. Find:

(1) Hy, (@) H, (i) H, (iv) Hy, (v) 0 the angle between H) and an21 (08 Marks)
c. Obtain an expression for the total energy stored in a steady magnetic filed in which ‘B’ is

linearly related to ‘H’. (04 Marks)
Module-5

9 a. Write Maxwell’s equations in integral and point forms. (06 Marks)
b. Using Faraday’s law, deduce Maxwell’s equation, to relate time varying electric and
magnetic fields. (06 Marks)

c. Explain the displacement current and displacement current density. (04 Marks)

OR

10 a. Derive wave equations for uniform plane wave in free space. (06 Marks)
b. Derive an expression for propagation constant intrinsic impedance and phase velocity for a
uniform plane wave propagating in a conducting media. (06 Marks)

C. In free space E(x,t)=50cos(wt—Px)a, V/m. find the average power crossing a circular area

of radius Sm in the plane x = constant. (04 Marks)

£ 3 2 sz * R
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17EC42
Module-3

The LTI systems are connected as shown in Fig.Q.5(a). If h}(@% u(n —2), ha(n) = nu(n) and

h3(n) = 8(n — 2). Find the overall response. (10 Marks)
—e-] h( l——--

Evaluate the DTFS representation for t@g;%nal

4n 107 NN
x(n) = sm[—n)+ cos[—-n) +1, il

21 21 %‘ 7
Sketch the magnitude and phase & Sp ra. ya (10 Marks)

f ;‘Eg ?E:z;\‘%i
S, OR - o

State and explain followmg@ontmuous time Fourlqu@@g)i‘%s properties:
i) Time shift i) Co;gﬁqvoﬁn ion  iii) Parseval’ rem. (06 Marks)

Check whether the system whose impulse resporiselis

i) h(n) = (1/2)" u(m)\' ii) h(t) =e* u(t—1) stable, causal and memory less. (09 Marks)
Evaluate the sis QgﬂrESponse for the LTIfsy?stem represented by the following impulse
response. hg) tAa(t). }ir (05 Marks)

% &‘

State the following properties 0
dlfferen%latlon iv) Modulationfs,

t’)‘dule-

FT: i) Linearity if)sErequency shift  iii) Frequency

Convolution (10 Marks)

Obtain the FT of the sngnal x(t) =e™u(t);a> 0. g (10 Marks)
v &
‘”%‘ ) OR @ Aoy \_ k

Find DTFT of the mgn% ?r"“(n) 1.3, 5 3 I} &d etraluate X(e") a @t} =0 (06 Marks)

With neat dlagra‘m state and explain saﬁi‘nﬁng theorem. ’; 3 (08 Marks)
' i Nyquist sampluftg‘“ erval for

i) x,(t) = Sinc?(200t) (06 Marks)

&) “ Module-5
Define«Z-transform. Mentj ‘E%

propertles of Region of Convergence (ROC). (06 Marks)

Determme the Ztransﬁ%@g these signals
f) X (n)—n[ J ( ; Eu) x2(n) = (0. @m * (0.6)" u(n) (08 Marks)
s%jﬁ‘. x»:
d ‘ ‘f fX() I )Z_I for all ible ROC
Fin [nverse‘ rans orm, i Z = or all possible S. (06 Marks)
& N7

OR
Prove the following propﬁ{;és of Z-transform: i) Linearity  ii) Time Reversal. (08 Marks)

A system has lmpulse response h(n) = (/ u(n). Determine the input to the system if the

output is giveg}éﬁr"@;}"}(n) =%u(n) +—= (—l] u(n). (12 Marks)
Reai™ B HEE K
Y 2 of 2
':5&::{_\\ ;

KLS Vishwanathraé&D"éshpande Institute of Technology, Haliyal



USN ~ 17EC42

Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Signals and Systems

Time: 3 hrs. k Max. Marks: 100

Note: Answer any FIVE full questions, ckaras'mg ONE full question from each module.
M
1 a. Define a signal. List the elementary signals. Dlﬁ'erentlate between even and odd signals,
energy and power signals. = : (08 Marks)
b. Sketch the signal x(t) = r(t +. l) mg;(t) +r(t—1). (04 Marks)

c. Check whether the following” signals are periodlc or not. If periodic, determine the
fundamental period: -

I} =x(n)= cos( T; J +sm('n:] i) x(t)= co\s(2";j'r:t) sin 4mt (08 Marks)
2 a. Determine aqd,sketch the even and odd eomponents of the signal x(t) shown in Fig.Q.2(a).
¢ (08 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

4 a. Stateand prove commutﬂfi'yé' and distributive properties of convolution integral. (08 Marks)
b. The impulse response 0FLTI system is h(n)={l, 2}. Determine the response of the system
i

2

=

2

5

5

5

g Fig.Q.2(a) _ .

p-r. -1 O] Amg ¢

‘_3 b. Find and sketch the dengatwes of the following Signals: x(t) = u(t) = u(t —a),a>0.

£ (04 Marks)
2 €. Check whether the followmg system is

I i)  Static or dynamic , £

5 i)  Linear orfonlinear : A

= iii)  Time invariant or time variam

é iv)  Causal or non causal

e V) Stdﬁle or unstable » &Y

8 vi) _lnvertlble or non mvertlble y(n) = log[x(m)]. (08 Marks)
@ %

& - Module-2

§ 3 a. ,.-.Detlve the expressmn for gonvolution mtegral (07 Marks)
g o _." = n

§ """'fProve the followmg 1",) x(n) * &(n) = x(n) i) x(n) * u(n) = Z x(k) (06 Marks)
E k=—n

- c. Consider a l/:ﬂs‘ystem with unit’ tmpulse response h(t) = ¢"u(t). If the input applied to this
E system is x(t) =e”" (u(t) — u(t <2)). Find the output y(t) of the system. (07 Marks)
S 3

= OR

2

E

to input signal x(n)={l, .}, 1} using graphical method. (06 Marks)
c. Find the discré‘téétirhe convolution sum given below:
y(n) = B".u(n) *o"u(n), ‘Bi <, }OL| <l (06 Marks)
| of 2

(\- .__\.: i

KLS Vishwanathraé;Dé%hpande Institute of Technology, Haliyal



USN 17EC43
Fourth Semester B.E. Degree Examrﬁ@mn, Jan./Feb. 2021
Control Sys@;\n
Time: 3 hrs. Max. Marks: 100
%&\y eé; @%
B Note: Answer any FIVE full questwl !s, c?xgﬁsmg ONE full quest:oMraﬁr each module.
é— 3Module— )
& 1 a. Differentiate between Open lo & nﬁrol system and Closed*al:gop control system. (06 Marks)
K b. For the mechanical system, sh n fig. Q1(b), write thé«l% Mechanical network :
§ ii) Differential equatlons of‘ pegfbrr 1ance. (06 Marks)
o2 |
- Fig.Q1(b)
=5 Nk
?:'aocl l"% 3
2 & 2 :
-E: g c. Obtain the tﬁnﬁfe}yﬁmctlon of the ¢
E o .
g E :.’-.F. I
85 t ::;\‘E:
8 o T® Ayl
£ 85 :
% g = & | o o (08 Marks)
: 2 (%? '{‘? ‘ Lk g z..\
g-g AK’*\ % @ ";} -
&8 2 a. Explain the block diag ram rule regcJ dmg ﬁf} Cbmbining blocks:in cascade
'; g i) Moving a takeoff point beyond|a block £ (04 Marks)
g2 b. Determine the sfer function C(| )%} or the block Q;ﬁg?am shown in fig. Q2(b), using
= E block diagrani te i
Q Rl
i3 ¢
15 Q
)
2 8 #Fig.Q2(b)
82 N
23
>3
)
g3 (08 Marks)
-
§ 2 c. Find €6) @?ﬁé following s:gnal ﬂ W graph of fig. Q2(c).
= 72 R(s)
o< i
B i
§ c©)
=
£
g
(08 Marks)
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Module-2

With usual notation, derive an expression for the
response of second order system to a unit step input. .
Explain PI and PID controllers of a control system.
A second order control system is represented
Q(s) 1 )

) IS +BstK’ , where Q(s) is the%%pomonal output ani%\
A step unit of 10N-mt is applied to ;%’ystem and test results are ns‘vgiven below :

i) Maximum overshoot is 6% Peak time is 1 sec _iii)~ Steady static value of the
output is 0.5 radian. Determine alues of J , F and K. (08 Marks)

%ﬁ’ OR P

Deﬁne Steady state enﬁ%‘%nd Static error coeffi c% with respect to step input, velocity

 time (t,) and Rise time (t;) of a
(06 Marks)
(06 Marks)

transfer function given below :

))is the input torque.

(06 Marks)

. Determine the type of system, error

(06 Marks)

damped frequency of oscillation.
(08 Marks)

(06 Marks)
(06 Marks)




17EC43

OR /;/2""‘.\..\:5\\

8 a. Explain Lag — lead compensating networks. + (06 Marks)
: 12 n®e” e :

b. Given G(s)H(s) = ——————. Draw the Eﬁi%ﬁ‘;;glot and hence determine if system is

s[s+1][s+2] £ o/
stable? (06 Marks)
c. The open loop transfer function of a = A,I— Sketch the
; o (S =5 2)
Nyquist plot, Path and asertain thg__%igglity. p (08 Marks)

9 a. What is Signal Reconstructlﬁng@xplam it with SAMPLE a“r‘”td HOLD circuit. (06 Marks)

[ 0 - |1
c. Consider the systf;nél g}ﬁn by ¥+9y+26y+ 24y . =6 U. Obtain its state model. (08 Marks)

é\:}‘h{\' . ‘-; (@ \_'

List the pgo\ﬁm;t?fes of State transition matpix. (06 Marks)
Explain ﬁtsbtmm analysis of Samplingsprocess. (06 Marks)
c. Obtai ﬁ]e;;ranmtmn matrix Q(t) Qf t}&ﬁ following systemf

,,,,, 0 ] ’
[ . T T ][ } Also Oﬁ;\&h the inverse of thgﬁéfnmtmn matrix cb (1). (08 Marks)
) - 38

(06 Marks)

10

e e

=& =3

&

£
ﬂ/} 3 of3
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Fourth Semester B.E. Degree Examu;_,atlon, Jan./Feb. 2021
Principles of COmmumpatron Systems

Time: 3 hrs. R Max. Marks: 100
Note: Answer any FIVE full questions, choosmg QNE Sfull question fromxeach module.

E- 1 a. [Illustrate the amplitude modulatlcua précess What is envelope distortion? (10 Marks)

E b. With the aid of neat block dlagram describe coherent g.%tectlon of DSB-SC modulated

3 wave. What is quadrature nyll ‘éffect? (07 Marks)

% c. A single of 5KHz ﬁ'equenc”ﬁz slgnal is modulated on a carrler wave of a frequency 2 MHz.
g E What are the frequen0|es~i‘aﬁhe resultant signal? -, (03 Marks)
(=11} v . b
_—§ bt OR
E’% 2 a. Describe ring! 'moﬁulator Why the rmg~ modulator is referred as a double balanced
29 modulator?+« & * : (10 Marks)
5 eb b. Describe ﬁua&)ature carrier mu Itlplexmg ' (06 Marks)
28 c. What afe.the factors mﬂuencmgfthe choice of VSB modulation for the transmission of
§'§ anal@&TV*mgnals" AN . "'-%y (04 Marks)
£g Module-2. .~
ERG 3 a. Derive an expression fof‘iﬁﬁfmgnal Y : (08 Marks)
52 b. With the aid of neat blockdlagram explain’ AM super heterodyne receiver. (08 Marks)
‘g 5 c. The resulting FM_ mg”%al is 10 Cos[(2ir IQ °t) + 15 Sin (Zﬂr 100t)]. Find the approximate
g % bandwidth ofth&fM signal. a® X (04 Marks)
=5 e .
% ; Q? B
3 | _ OR
5% 4 a R \ (08 Marks)
@S b. am balanced frequency discriminator. (08 Marks)
z 8 c What” are the RF frequency\r nge and mtermedlate frequency for AM and FM ratio?
52 (04 Marks)
25
80
%ﬁ ! P Module 3
£ g 5 a. Define Mean,(@t%rrelatlon and cm?qua‘nce Functions of a random process x(t). (08 Marks)
c 2 b. Discuss Gaq§§lan process and its ]Sropert ies. (08 Marks)
S ﬁ ¢. Draw the characteristics o/f white noise. (04 Marks)
2 A,
g OR
5 6 a. Write the important, propertles of autocorrelation function. (08 Marks)
E b. Discuss shot no‘ts" .and thermal noise. (08 Marks)

¢. Define noise equwalent bandwidth. (04 Marks)
AR
k.}_ 1 0f2

P
&

i,
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Module-d %,
7 a. Discuss noise in DSB-SC. Show that figure ofrqe[ﬁ’for DSB-SC receiver is one. (10 Marks)

b. Discuss pre-emphasis and de-emphasis in FM% (10 Marks)
h . ’:@
8 a. Derive the expression for figure of merit Sé'ftfr FM. “u (14 Marks)
b. Show that figure of merit for si’h - tone AM modulation 4s equal to 1/3 for 100%
modulation. - y ‘,\Q (06 Marks)
%: ; e

& 4 Module-5 ..
9 a. With the aid of block diagram, describe PPM Gené‘\]ztlon and detection. (10 Marks)
b. Design a PCM mu Itﬁs@ﬁng system using 256 1évels signal quantizer for the transmission of

3 signals: m; m; @nd m; band limited to SKHz, 10KHz and 5KHz respectively. Assuming

that each signat. 1Mmpled at its NquI e and 8 bits are transmitted simultaneously.

Compute : , , ~

i) Maximum bit duration

ii) Channel ‘Bandwidth required ;g,%ﬁ’ss PCM signal

iii) The commutator speed i in L (10 Marks)
&

n OR L
10 a. Describe the basic eler%er;ﬁ»éf a PCM system «m\ i (10 Marks)
b. State sampling theorem. Fmd the Nyquist sa g rate for the 51gnai
g(t) = 10 Cos (50mt) Cos? (150mt) whereﬁs mscecs. (06 Marks)
c. Represent the bﬂ@j& data given below mterms of i) umpo’lﬁ’ﬁﬁRZ signaling ii) Split phase.
Binary data : 0131 0 100 1. 4&% (04 Marks)
i ‘\\a_ i &
&)
S
A }._.-:?\;’;:z ¥
2 of 2
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Fourth Semester B.E. Degree Examination, Jan./Feb.2021

Microprocessors
Time: 3 hrs. Max. Marks: 80

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

£ Module-1
‘% 1 a. Define Microprocessor. With a neat diagram, describe the architecture of 8086. (08 Marks)
g b. Explain the significance of following pins of 8086:
= (i) ALE (i) MN/MX (i) M/T/O  (iv) DT/R. (04 Marks)
E, ¢. Write an ALP to reverse a data block without using a dummy block. (04 Marks)
L3
a =
P OR
= 2 a. The Opcode for MOV instruction is “100010” . Determine Machine Language code for the
2% following instructions:
g - (i) MOV BL, CL (i) MOV [S1], DL (04 Marks)
o 2 b. Explain the following instructions, with examples:
o (i) XLAT (i) LDS (iiiy AAM (06 Marks)
g = C.  Write an ALP to add two, 16 bit (4 digit) BCD numbers. Ignore the end-around carry.
=
% % (06 Marks)
% g Module-2
& ?S 3 a Writean ALP to convert a 16 bit binary number to BCD. (06 Marks)
g 8 b. If AX=1234 H, Trace the output in AX afier the execution of following instructions :
z § (i) SHL AX, 1 (i) ROR AX, 1. (04 Marks)
S 8 c. Explain any three string instructions of 8086. (06 Marks)
et 1
58
'5‘ o
BE OR
S g 4 a. Write an ALP to find number of 1’s and 0’s in a given 16 bit number. (06 Marks)
§ S b. What are assembler directives? Explain the following assembler directives with an example:
Eg (i) DW (i) OFFSET. (06 Marks)
88 c. Explain any four Flag Manipulation Instructions of 8086. (04 Marks)
=5
BE
- 9 Module-3
E 2 5 a. Explain the stack structure of 8086. (06 Marks)
5 E‘ b. Explain the Interrupt cycle of 8086. (04 Marks)
AP ¢. Write an ALP to find factorial of a 8 bit binary number. (06 Marks)
%
: OR
& 6 a. Explain passing parameters to procedures with an example program. (06 Marks)
é- . Explain MACROS in 8086, with an example. (04 Marks)
= c. Write a program to generate a delay of 10 minutes using 8086 microprocessor operating on
10 MHz frequency. Show delay calculation in detail. (06 Marks)
1 of 2
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Module-4
7 a. Explain maximum mode of 8086 with a neat block diagram. Write the memory read timing
diagram. (10 Marks)
b. Explain [/O addressing capability of 8086. (06 Marks)
OR

8 a. Design an Interface between 8086 CPU and two chips of 16K x8 EPROM and two chips of
32K x8 RAM. Select the starting address of EPROM suitably. The RAM address must start

at 00000H. (08 Marks)

b. Explain the BSR mode of operation of 8255. (04 Marks)

¢.  What do you mean by key debouncing? Explain key debouncing circuit. (04 Marks)
Module-5

9 a. Interface ADC 0808 with 8086 using 8255 ports. Use Port A of 8255 for transferring digitial
data outut of ADC to the CPU and Port C for control signals. Assume that an analog input is
present at [/P2 of the ADC and a clock input of suitable frequency. Draw the schematic and

write a program to convert an analog data to digital using ADC interface. (08 Marks)
b. Explain the following keyboard handling INT21H DOS function:
(1) OIH (1) 02H (1) O9H (iv) OAH (08 Marks)
OR

10 a. Interface an 8255 with 8086 at 80 H as an I/O address of port A. Interface five 7 segment
displays with the 8255. Write a sequence of instructions to display 1, 2, 3, 4 and 5 over five
displays continuously as per their positions starting with 1 at the least significant position.

(10 Marks)
b. Discuss the interface between 8086 and 8087 Numeric processor with a neat diagram.
(06 Marks)
* % %k %
2012
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USN 15EC44
Fourth Semester B.E. Degree Examij n‘“;;-Jan./Feb. 2021
Signals and Systgms

P
Time: 3 hrs. b Max. Marks: 80

Note: Answer any FIVE full questions, cho&%gﬁ ONE Sfull question fram each module.

Module-l
1 a. For the trapezmdal pulse x(t) sﬁo“y\a] in Fig Ql(a), find the"'"energy of x(t) also energy of

" '?‘-'“.‘r;'_ ’

50, will be treated as malpractice.

1 Q
.3_ \ ',
o =
Ed @%Q’I (a) (04 Marks)
5o b. For x(t) 2 }?65 given in Fig Q1(b) — 1) and ii), respectively carefully sketch.
25 ) x(O y&l8 i x@-0-y© .
g
55
55
2 “Fig Q1(b) - i) 1) — i) (06 Marks)
= E c. For the folloﬁé'“i;\ig systems describet elation, determine whether the
2= system is lmegir time invariant, ca
E. 2 (06 Marks)
o =
6.5
é E 2 a. List the elementary cogt‘iﬂlfrtaﬁs time SIgnalgfwnlth suitable expression and diagram for each.
= 3 (06 Marks)
ig b, : etermine whethe?‘mhe followmg 51gﬁa‘15 are periodic, if they are periodic, find the
iZ - ! 1
g‘ % (1) x(t) ﬁ%@é (211:t) + sin (3t}f\, ’(gj) x(n) = cos [5 nn] . sin(g :rm] (04 Marks)
2 5
o< €. Sketch the evén and odd compgnents of the signals depicted in Fig Q2(c) i) and ii)
= ?g) i)
% e a—r-—- —:
z A 4
g —-B,A‘g:_z :&" 12 3 =t 1 ; 4 B +
g A ) = Ty 3o og
i i —a : )
“Fi —1i) Fig Q2(c) —ii) (06 Marks)
1 of2
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Module-2
3 a. Suppose the input x(t) and impulse response h(t) of a LTL sygtem are given by
() x(t)=2u(t—1)—2u(t-3)
(i) h(t) =u(t + 1) = 2u(t — 1) + u(t - 3) N
Find the output of this system. e Y (10 Marks)
b. State and prove the commutative and dlstnbu;ive pfépertles of the convolution sum.
AR (06 Marks)
'?\\ 5
4 a. ALTI system has impulse response g\wen by h(n) = u(n) —u(n— 10)
Determine the output of this system when the input x(n) is gleﬁned by
x(n)=um-2)-u(n-7). KB ;% \ A 4 (08 Marks)
b. State and prove the associative property of convolution mtegral (04 Marks)
c. A continuous time LTI §X§tcm ‘has impulse response as shown in Fig Q4(c)
6 + g
Flg Q4(c)

Find its’ output f the input is (1) = 5([ Z1)+5(t-2)+ a(t -3) (04 Marks)

i) h(t)= cu (= l=t) 5 |
ii) h(n)= cos(n)___u,(n) ? X

iii) h(t) = u(t +1)— 2u(t — 1). AW (06 Marks)
b.  Determine the spectra of the signaif'\ii(n) cos(%n). ;o (05 Marks)
c. Determine and sketch the maghltude and phase spaétm’- of the signal
x(n)=(=1";—cw<n<ow® 1 (05 Marks)
OR
6 a. Evaluate the step response for the LTI systems represented by the following impulse
responses. i) h(fh=t-u(t) i) h¢t)=e" (06 Marks)
b. Evaluate the F@urler series reprgseﬂtatlon for the signal x(t) = sin(2nt) + cos (3xt). (07 Marks)
c. Define continuous Time Fourier Series. State any 4 properties of CTFS. (03 Marks)
Module-4
7 a. State and prove Parseval s theorem for continuous Time Fourier Transform. (04Marks)
b. Find the DTFT fort the signals
) x(n) = 2" u(=n) %/ i) x(n) =a" ;Ja| <1 (06 Marks)
c. Find the Fouriet*Transform of the 51gnal
x(t) = Sin (zt)e ™ u(t) (06 Marks)
20f3
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15EC44
OR g,

Evaluate the Fourier transform for the signal x(t) = eﬁl“fu(f 1). Sketch the magnitude and
phase spectra. (06 Marks)
Determine the signal x(n) if its DTFT is as shown in F lg Q8(b)

Y aFug Q8(b) (05 Marks)
State sampling theorem. Determm he Nyquist rate correspondmg to the following signals.
i) xi(t) = cos (150mnt)- sin (Iﬁﬁgct} i) x5 (t) = cos’ (200mt):" (05 Marks)

- Module-5 -

State and prove thB,\CQHVOIUtIOI'l property of Z transform (04 Marks)
Find the Z-transfdrm of the signal ey

n‘@x -n .
X(n)'—{nﬁ ) U(n)} (l} u(-n) “== .ﬁ (06 Marks)

Using- ﬁoW«er serles expansion met,tﬁii determlne the i 1nverse Z-transform of

f%‘@((z) = ¢, with ROC afha except 2] =
|

(i) X(z) = I wuh ROC |z > 5' (06 Marks)
14 —z"' o,
Find the time d%m signal mrrespogd!hg to the Z- transform
/{ML _| e
X(2) =z
/_.'\} \ b 2
1) ROC ; |z| > et 1u) ROC =4 1 < 2 (05 Marks)
7 ﬁ;}A;éausal system has. ﬁput x(n) and ou‘tput y(n) Determme transfer function and impulse
response of this gqistem
l n
x(n) = (= 3)”“’%0:) y(n) =4(2)7 ﬁ% )"—(—) u(n) (05 Marks)
A LTI disc ete time syste iven by the system function H(z) = 3-42"
iscr i o
s 4}%}\5]? g 4 S 13527 415
Specify the ROC of H(z).and determine h(n) for the following conditions.
i) The system is stable. ii) The system is causal. (06 Marks)
* % ok ok ¥k
3of3
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USN 15EC45
Fourth Semester B.E. Degree ExaE on, Jan./Feb. 2021
Principles of Commu% ation Systems

Time: 3 hrs. sv&xﬁ’ Max Marks: 80

§ Note: Answer any FIVE full qnnazzsa‘ian;JL ch ﬁsmg ONE full questm’iff‘rom each module.

£ lodule-1 g’: 9

8 1 a. Define Modulation. Explain ;;;&ﬁ’ffor modulation. g | (06 Marks)

E b. Derive expression of AM b’y }g@th time and frequency dgmam representation with necessary
> % waveforms. :’f’% (06 Marks)
%g c. A 400W carrier is m t%d on a depth of '}'5% C%Lculate the total power in the modulated
o wave in the followin s of AM. b
% ? i) Double mdebanﬂ«su%pressed carrier u) SSB (04 Marks)
N )
'S <+ &
§@ 2 a Explin the generation of DSBSC wave using balanced modulator using diodes with
28 relevantt ematical equations. (08 Marks)
5 E b. Exp@fg‘c eneration of SSB wave,l on method with the help of neat
4 2 functional block diagram. : (08 Marks)
£ &Y
§S 3 a. Describe angle modul:;%ﬁ ¥ e (06 Marks)
©E b. Explain the generation o “‘Frequency modulaﬁgdeave using indirect method. (08 Marks)
"g g c. The carrier swing of% FM signal ?OkH‘zla,nd the modulatmg signal is a 7kHz sine wave.
g2 Determine the miadulation index of E%/I Slgna] \ % (02 Marks)
2 fagd ~ Y B
T o '
25 @ % 3 OR '
é'- 82 4 a Explaln 3workmg of PLL aﬁdigbtam the modulaﬁgpg 51gna] by using linear model of PLL.
g = A § (08 Marks)
g § b. Expléi"ﬁ@%he working of a ,svtge@féterodyne recelver using block diagram. (08 Marks)
e ¢ )
S &:N? Mo -
éE 5 ag, Describe Mean, Cotrelation and Covatiahce functions with respect to stationary random
) process. * (08 Marks)
E‘g b. Explain the pr:gﬁhés of auto corr%g%lon function and power spectral density. (08 Marks)
g & M Ac___ﬁ.,;\,
88 Jedrae L o e Mg
= i 6 a. Discuss ther%al noise in detail’ (06 Marks)
s b. An amplifier operating @éé%the frequency range from 450 to 460kHz has a 100KQ input
2 resistor. What is the“smms noise voltage at the input to this amplifier if the ambient
g temperature is 17°C? Also calculate noise power and power spectral density. (04 Marks)
s C. What is white @gﬁ&p? Plot power spectral density and auto correlation function of white
£ noise. M’E& 4 (06 Marks)

| of 2
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Module-4 ﬁ‘%\ﬁ
7 a. Inany receiver how the noise is produced? Explain. (06 Marks)
Derive the equation for the signal to noise ratio at the e’u N{?ﬁf DSBSC receiver. (06 Marks)
c. An AM receiver operating with a sinusoidal wave a 0% modulation ahs an output signal

=

to noise ratio of 30dB. Calculate the correspondjﬁga,rrler to noise ratio. (04 Marks)

or % ‘
8 a. Discuss about threshold effect in FM receivi g"’system £ (06 Marks)
b. Derive the equation for figure of merit égthe%:)utput of the FM rece W (10 Marks)

‘Module-5
9 a. State the sampling theorem. Exg a@ﬁamplmg theorem in ﬁ%{:}ncy domain. (06 Marks)

b. Explain the generation of PAM@ §tate its advantages, dis ages and application.

(10 Marks)
OR e N
10 a. With the neat block d%a\gram explain the generaﬁmand reconstruction of PCM signals.
(06 Marks)
b. Derive an cxgg%l& for quantization error and signal to quantization noise ratio for
non-sinusoidal P signals. A %«‘ (06 Marks)
c. Writea shor’t n‘ote on VOCODER. ":} (04 Marks)
K Y
oy,
2 of 2
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USN 18EC32

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Network Theory

Time: 3 hrs. Max. Marks: 100

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

o
o
3 Module-1
7'5; 1 a. Using source transformation and source shifting techniques, find voltage across 2Q resistor
E as shown in Fig.Q.1(a). (07 Marks)
S 30
= A
- JL-
A
. s
8 A 5v
= Fig.Q.l(a 2
= 2Q.1() S
$ i

b. For the network shown in Fig.Q.1(b), find the equivalent resistance between A and B using
Star-Delta transformation. (05 Marks)

Fig.Q.1(b)

c. Determine the node voltages V| and V; by nodal analysis for the network in Fig.Q.1(c).

(08 Marks)
OR
2 a. Find the potential difference between M and N using source transformation, for the network
shown in Fig.Q.2(a). : (05 Marks)
Fig.Q.2(a)
b. Find V, using nodal analysis for the network shown in Fig.Q.2(b). (08 Marks)
Fig.Q.2(b)

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
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Determine Vj using mesh analysis for the network shown in Fig.Q.2(c). (07 Marks)

Fig.Q.2(c)
Module-2
State and prove Millman’s theorem. (06 Marks)
Find the current through Z; using superposition theorem for the network shown in
Fig.Q.3(b). (10 Marks)

Find the value of Z; for which maximum power transfer occurs in the network shown in

Fig.Q.3(c). (04 Marks)
=AY
Fig.Q.3(c) > 5V
= () ks 7
loJb
el
OR
Obtain Thevenin’s and Norton’s equivalent circuit at terminals AB for the network shown in

Fig.Q.4(a). Hence, find the current through 10C resistor across AB. (12 Marks)
F =)

Fig.Q.4(a)
B
Find the value of Ry for which maximum power is delivered. Also find the maximum power
that is delivered to the load R, . Refer Fig.Q.4(b). (08 Marks)
Fig.Q.4(b)
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Module-3
5 a. In the given network Fig.Q.5(a), K is closed at t = 0, with zero current in the inductor. Find
d*i +

. di
the values of'i, 5 and Y att=10 (05 Marks)

Fig.Q.5(a)

b. In the network Fig.Q.5(b), the switch is moved from position 1 to position 2 at t = 0. The

steady-state has been reached before switching. Calculate 1, % and % att=0. (07 Marks)
P

Fig.Q.5(b) P

¢. In the network Fig.Q.5(c), the switch K is opened at t = 0. Att=0", solve for v, dv and

dt
dy (08 Marks)
= X arks
dt?
Fig.Q.5(c)
OR
6 a. For the circuit shown in Fig.Q.6(a), steady state is reached with switch K open. The switch
is closed at t= 0. Find 1y, 15, % and & att=0". (10 Marks)
Je
toJL
Fig.Q.6(a)
at
b. For the circuit in Fig.Q.6(b). Find:
1) v(0") and i(0")
i) dv(07) - di(0")
dt dt
i)  v(o0) and i(0). (10 Marks)
Fig.Q.6(b)
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Module-4
7 a. Determine the current i (t) for t = 0 for the circuit in Fig.Q.7(a). (10 Marks)
4=0 pJL
e
Fig.Q.7(a)
1av
b. Find the Laplace transform of the function f{t) shownfﬁ Fig.Q.7(b). (10 Marks)
i
34 i
Fig.Q.7(b) ;-//&\¢//
4
e AP
3l : __:Q__ 2 iy 5 6
OR

8 a. Determine the voltage v(t) and the current i.(t) for t > 0 for the circuit shown in Fig.Q.8(a).
(10 Marks)
VG

= Yo

Fig.Q.8(a)
ah
b. Find the Laplace transform of f(t) shown in Fig.Q.8(b). (10 Marks)
10}
Fig.Q.8(b Vo
1g.Q-8(b) o
0 ! a 3
Module-5
9 a. Express Y parameters in terms of h-parameters. (06 Marks)
b. Find Z-parameters for the network shown in Fig.Q.9(b). (06 Marks)
T, o (S 2
+ &
Fig.Q.9(b) v, 5 Va
¢. The Z-parameters of a two-ijort network are_zr” =20Q, 22> =302, 2»= 277, = 10Q2. Find Y
and ABCD parameters of the network. (08 Marks)
OR
10 a. Prove that the resonant frequency is the geometric mean of the two half power frequencies.

(06 Marks)
b. A series RLC circuit has R = 10Q, L = 0.01H and C = 0.01uF and it is connected across
10mv supply. Calculate: 1) fy 1) Qp  1i1) bandwidth 1v)fiandfz;  v) . (06 Marks)

c. Find the value of R; such that the circuit shown in Fig.Q.10(c) is resonant. (08 Marks)
R, Iz
Fig.Q.10(c) -
(o J
EE I S
4 of 4
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USN 18EC33

Third Semester B.E. Degree Exammatmn, Jan./Feb. 2021
Electronic Dewces

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, chobsirig ONE full question from each module.

Mdcﬁile-
Write the figures of the resuItmg orbltals when i1solated atoms brought together and explain
the characteristics. (10 Marks)

Obtain the relationship between: Jnobllrty and hall coeﬂlclenf in a p-type bar placed in a
magnetic field in the Z- dlrecfmn (10 Marks)

[a—
o]

=3

2 a Derive the equation whleh relates current dens1ty and mobility in a semiconductor in an
applied electric field. (10 Marks)

A silicon bar 2umr Tong and 200um’ in cress sectional area is doped with 1.5 x 10'7/cm’
phosphorus. Findithe current at 300K with:30V applied voltage. How long does it take an
average electmn to dnﬁ 2um in pure silicon at an electric field of 80V/cm? Also calculate
the time. reqlured at 10°V/cm. Assume mobility of electrons is 0.1350m*/Vsec. Also assume
that saturation of electron drift Vélomty for silicon is 107 cm/s for the electric field above
10° Vem. Y : (10 Marks)

50, will be treated as malpractice.

=3

_ Module-2
3 a. Show the effect of bias at apn junction on tratisztl_pn region width, electric field, electrostatic
potential, energy band “diagram partic flow and current direction under the following
conditions: @B,
1) Equlhbnum i1) Forward bias v iii) Reverse blas (10 Marks)
[llustrate the care aﬁd 1ssues to be con‘sulered in the deszgnef solar cells. (10 Marks)

c

Explam Avalanche break down "and obtain eq uation f’or the electron multiplication factor.
g (10 Marks)

Deriye the re]atlonshlp between the open circuit voltage and optic generation rate starting

from the expression for the optically generated illuminated pn junction. (10 Marks)

=
o 0

e T Module-3

Show the hole an@l &ectron flow ina Pﬁp transistor with proper biasing. (08 Marks)
For the clreﬁrt% shown in Fig.Q. S(b) calculate B, Ig and Ic. Given that t, =18us, and
1= 0.2puss What happens to the output current when Ip increases and 3 increases?

g < =" %5&;&
QY Xeib N

RS

Fig.Q.5(b) » IWT 3
M 3 JE) ¢4 B
) (06 Marks)

Explain the cOncept of base narrowing inap’ —n—p' transistor. (06 Marks)
1of2

th
= B

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

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

e
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OR _
6 a. Obtain the Ebers-Moll equations and represent the same in the model form. (12 Marks)
b. Describe the switching effects in a CE transistor circuit. (08 Marks)
Module-4 -

7 a. Analyze the effect on gate-to-channel-space charge region and IV characteristics for the
following conditions in a JFET: ;
1)  Zero gate voltage of a small drain voltage
ii)  Zero gate voltage of a large drain voltage ;
i)  Small Vps value and small reverse-biased gate voltage. : (10 Marks)
b. Draw the energy band diagram in an MOS capacitor structure for the following cases:
1) p-type substrate for a positive gate bias
i)  p-type substrate for a large positive gate bias

iil)  n-type substrate for a positive gate bias. ' (10 Marks)
OR
8 a Write the small signal equivalent circuit of a JFET, ideal low frequency small signal
equivalent circuit and ideal equivalent circuit including r,. (10 Marks)
b. Show the channel formation in the MOS strueture and Ip versus Vpg curve for the following
cases:

1) Vg > Viand small Vpg value
1)  Vge> V, and large Vps value

111) vgs > Vand Vps = Vps (sat) o, B (10 Marks)
Module-5

9 a. What are the fabrication steps used in the fabricationof pn Junctlons'P (10 Marks)
b. With figures, describe the complementary MOS structure. % (10 Marks)

OR
10 a. [Illustrate the evolution of integrated circuits. 4 (10 Marks)
b. Explain the formation of resistors in integrated circuits. " (10 Marks)

# ok ok ok sk
2ef2
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Third Semester B.E. Degree Exammatmn, Jan./Feb. 2021
Digital System'Design
g

.
.

Time: 3 hrs. f’% - “Max. Marks: 100
d Note: Answer any FIVE full questwug, ckoosmg one full questwn Jrom each module.
B /Module-1 5%
E 1 a Design a logic circuit that has mputs the output will be h]gh when the majority of the
< inputs are high. Use K-map_ ta SImpilfy " (07 Marks)
3 b. Express the following ﬁmctlans into canonical form: "
i E (i) f,=ab'+ab'+bc %I (i) f,=(a+b)b + c) (06 Marks)
05 c. Identify all the pilme\ 1mpllcants and essennal prime implicants of the following using
<= K-map. s M4 »% 5
2% i) f(a,b, c,d)—z*m(é 7,9, 10, 13) + de(l,4, 5, 11, 15)
-E"i’ i) f(a, b, ¢ d)=nM(1,2,3,4,9, 10) +de(0, 14, 15)
_E i 1i1) F(w¢ ¥ z) 2(0,2,4,5,6, 7 8, 10, 13, 15) 4 (07 Marks)
2§ - “X  OR
& £ 2 a. Simplify the following using tabulation methods: .
£ E Y=Em(1,2,3,5,9,12, l4ﬁ“5;) +)3d(4 8,11) Y e (07 Marks)
2 ‘g b. Simplify the following expressmn using K- mapo.» Implement the snmphﬁed expression using
g & NAND gates only. F = Zm(O, 1,2,5,6,7,89,10, 13, 14, 15). (07 Marks)
= €. Explain briefly K—map, mcompletely spéc%ﬁed functions, cssentlai prime implicants and
g g gray codes. & T L\ (06 Marks)
2 ¥
*E é M%dule- .
To 3 a Designatwo blt magnitude coniparator. (10 Marks)
‘—% 5 b. Realize’ Ehe%foliowmg function %expressed n maxtca;m “canonical form in two possible ways
E & usmg3 :8 decodes. fi(a, b c) T‘GM(l 2,6, 7) and fy(a, b, ¢) = tM(1, 3, 6, 7) (10 Marks)
s 8 " e
8% 4 as x]mplementf(a b, ¢, dj= }Zm(O 156,17, 10 15), using;
85 (1) 8:1 mux with a, b,lc as select lines (i) 4:1 mux with a, b as select lines. (08 Marks)
b b. Explain 4-bit c,arry Jook-ahead adder with necessary diagram and relevant expressions.
£ d » (04 Marks)
) c. DrawaPLA' mx;Cult to 1mplement the logic function A'BC + AB'C + AC' and A'B'C’ + BC.
g E " (08 Marks)
88 %\j
— e U Module-3
lg' 5 a. Explain with timing dlagrams the workings of SR latch as a switch debouncer. (08 Marks)
< b. What is race aromicondﬁxoﬂ Explain JK Master Slave flipflop with a diagram, function
E table and timing ram. (07 Marks)
E. c. Listthe di ffereﬁt%between combinational and sequential circuits. (05 Marks)

1of2
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OR
6 a. Explain the operation of clocked SR flipflop using NAND gates. (07 Marks)
b. What is the significance of Edge Triggering? Expla.m the working of positive edge triggered
D-FF with their function table. (07 Marks)
c. Explain the working of 4-bit twisted ring counter using necessary dlagram and logic table.
(06 Marks)
Module-4
7 a. Using positive edge triggering SR flipflops design a counter which counts in the following
sequence: 000, 111, 110, 101, 100, 011, 010, 001, 000 . (10 Marks)
b. Design a synchronous mod 6 counter using D- ﬂlpﬂops to generate the sequence
0,2,3,6,5,1,0) (10 Marks)
OR
8 a. Write the difference between Mealy and Moore model with necessary diagrams. (10 Marks)
b. Explain state machine notations with an example. (10 Marks)
Module-5
9 a. Construct Mealy state diagram that will detect input sequence 10110, when input pattern is
detected, Z is asserted high. Give state diagram for each state. (10 Marks)

b. With necessary diagram, explain the concept of serial adder with accumulators. (10 Marks)

OR
10 a. Design a sequential circuit to convert BCD to excess 3 code. : (10 Marks)
b. Explain the design of sequential circuit using CPLD’s and give CPLD implementation of a
shift register and parallel adder with accumulator. " (10 Marks)
d ok ok ok ok
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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 evaluator and /or equations written eg, 42+8

RN 18EC35
Third Semester B.E. Degree Examin-anjdn; Jan./Feb. 2021
Computer Organization and Architecture
Time: 3 hrs. ) Max. Marks: 100

%
i,

Note: 1. Answer any FIVE full questions, chbo?mg ONE full question from each module.

2. Write neat diagrams wkereg'er necessary.

"+ Module-1 :

With a neat diagram, descrlbe the“ﬁmctlonal units of a computer Give few examples for I/0
devices. (06 Marks)
Discuss IEEE standard - ﬁor smgle precision and daubie-premswn floating point numbers,
with standard notations,. (06 Marks)
Develop an Assembly Language Program (ALP} for the expression Y = Ax” + BCx + D
using 3-address, 2-address and 1-address instruction formats. Assume A, B, C, D, Y as

memory locatlﬁhs ahd x as immediate data; . (08 Marks)
S fa)

With a, neat dlagram discuss the operatlonal concepts in a computer highlighting the role of

PC. MAR, 'MDR and IR. A% (08 Marks)

Perform subtraction on the follong pairs of numbers wsmg 5-bit signed 2’s-complement
format. Indicate about overflow in each case: “

i)+10and -8 i) +12and+9  iii)-15and-9 . iv)-14 and +5. (08 Marks)
Distinguish between Bxg -endian and little-endian; ‘memory assignment. With a neat sketch,
show how the number 26789435 is stored u‘ﬁmg these methods. (04 Marks)
A Module-z A V)
Define addressﬁg ‘mode. Explalll any four basic ad(fressmg modes with syntax and
examples. . (08 Marks)
What is subroutine? With a pseudocode or progr&m s»segment illustrate parameter passing
using registers. (06 Marks)

Consider a database of mmm*scored by students in 3 tests, stored in memory startmg at
address LIST. Each student record consists of studentID followed by marks in 3 tests.
/“ﬁssume each of these to be 4 bytes in snz€ There are 50 students in the class and this value
18 stored at location NUM.
1) Sketch the ﬁlemery map showmg» all deta1ls
i)  Develop an \'ALP using Indexed Addressing mode, to compute the sum of scores by all
the studeﬁlts in Test2 a%bd ‘store the result in location SUM. Write appropriate
commemts (06 Marks)

‘3 OR
Discuss Auto-incremefitsand Auto-decrement addressing modes with syntax. Consider a set
of numbers (each 4 bytes in size) stored in memory starting at address TABLE. Total
numbers are N and'this value is stored at location LOCN.
1) Sketch the memory map showing all details
i)  Develop an ALP using Auto-increment addressing mode, to compute the sum of all
numbers and store the result at memory address RESUTL. Write appropriate
Qp’inf"ﬁents. (08 Marks)
sm 7 1 of2
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b. Define stack. Explain PUSH and POP operations on stack with neat sketches and examples.

(06 Marks)

€. Consider a register R1 to size 16-bits with initial data 58674. With neat sketches, depict the
output in each case, after performing the following operations:

1) LshiftL #2, R1 i) AshiftR #1, R1 1i1) RotateR #1, R1
Note: For each operation, R1 value is to be taken as 58674 and carry flag is indicated
cleared. (06 Marks)

Module-3 _
5 a. Distinguish between memory mapped I/O and standard I/O. Write' a program segment to
read a line of text from keyboard and display it. (08 Marks)
b. What is interrupt priority? Why is it necessary? With relevant diagram, discuss daisy-chain
method of handling multiple interrupt requests. (06 Marks)
c. Explain distributed arbitration mechanism in DMA with a neat diagram. (06 Marks)
OR -
6 a. With a neat diagram, discuss implementation of interrupt priority using individual request
and acknowledge linés. (06 Marks)
b. Briefly explain: i) Vectored interrupts and. . ii) Registers in a DMA interface. (06 Marks)
c. Explain centralized arbitration mechanism in DMA with a neat sketch and timing diagram.
(08 Marks)
‘., Module-4
21 Al Classtfy ‘memory in a computer: ‘With a neat d1agram, descnbe the organization of 2M x §
DRAM chip. (08 Marks)
b. What is cache memory? Explain direct mapping technique with a neat diagram. (08 Marks)
¢. Briefly discuss the concept of virtual memory with-a diagram. (04 Marks)
OR
8 a. Briefly explain the working of 1-bit CMOS SRAM cell with a schematic. (06 Marks)
b. What is mapping function? Explain set-associative cache mapping technique with a relevant
diagram. (08 Marks)
c. With a neat diagram, explain t_he_principle of working of magnetic disk. (06 Marks)
Module-5
9 a Explain smgle-bus orgamzatlon of data path in a processor with a neat diagram. Highlight
the importance of gatmg signals. , (08 Marks)
b. Develop the completé control signal sequence for the instruction Add (R1), R3 with
appropriate remarks. (06 Marks)
c. Discuss micro programmed control unit design with relevant diagrams. (06 Marks)
OR
10 a. List dlfferent ways of improving CPU performance. With a neat diagram, discuss three-bus
organization of CPU. Cornpare the performance with single-bus organization. (08 Marks)
b. Discuss Hardwired control unit organization with relevant diagrams and illustrate the logic
to generate Zi, control signal. (08 Marks)
c. Define the following: .
1) Gating sngnal ~ 1) Control word ii1) Microroutine  1v) Control store. (04 Marks)
% %k ok k%
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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

USN 18EC36
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Power Electronics and Instrumentation
Time: 3 hrs. | Max. Marks: 100

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

Module-1
Discuss various power converter circuits with necessary sketches and applications of each.
(07 Marks)
With necessary sketches explam the static V-I characteristics of SCR and its operation.

(08 Marks)
List different turn-on mefhods, explain all in brief. (05 Marks)

Explain turn-ON/turn-OFF dynamic characteristics of SCR with neat diagram. (07 Marks)
With suitable diagram and waveform, explain the working of RC full wave firing circuit.

, (08 Marks)
Describe the operation of UJT with neat sketches. (05 Marks)

_ Module-2
Explain the working of 1¢-full wave center tapped controlled rectifier for resistive load with
necessary sketches and also develop mathematical model to evaluate performance parameter
of same (Vye, Vims, Efficiency). (10 Marks)
Evaluate performance parameter of 1¢ half controlled rectifier with resistive load, has a
transformer secondary voltage of 230V, 50Hz with R = 109 and firing angle a = 60°.
Determine: "
1) Average voltage and current
i)  Rmsvalue of voltage and current
ii)  Efficiency
iv) Ripple factor
v) . Form factor. (10 Marks)

OR

" Input to the step-up chopper is 200V the output required is 600V, if the conduction time of

thyristor is ZOOp.Sec Compute:

1) Choppmg:_ﬁequency

i)  If the pulse width is halved for constant frequency operation, find the new output
voltage. (07 Marks)

Explain the operation step-up chopper with neat diagram and derive an expression for output

voltage. (08 Marks)

Elaborate on the control techmques used in choppers and also give detailed classification of

choppers. (05 Marks)

10of2

KLS Vishwanathrac_j_Deéhpande Institute of Technology, Haliyal



18EC36

Module-3
S a. With neat circuit diagram and waveforms. Explain the operation of 1¢ full bridge inverter
for RL load. (07 Marks)
b. Design a multi range ammeter with range 0-1A, 0-5A and 0-10A employing individual shunt
in each a D’ Arsonval movement with an internal resistance of S00Q2 and full scale deflection

of 10mA is available. (08 Marks)
C.  What are the errors encountered in measurement process? Explain all with suitable example.
; (05 Marks)

‘OR

6 a Design modified multirange voltmeter with basic D’Arsonval movement with an internal
resistance of 50Q and full scale deflection of 2mA, with voltage ranges of 0-10V, 0-50V,
0-100V and 0-250V. Draw the schematic diagram and show all values after design.

_ (07 Marks)
b. Explain the various static characteristics of measuring instruments. (08 Marks)
¢. With neat diagram, explain the operation of isolated flyback converter. (05 Marks)
Module-4
7 a. With neat block: dlagram explain the operation of Ramp type Digital voltmeter. (07 Marks)
b. Explain the _opgration of Time measurement with neat block diagram. (08 Marks)
c. Draw the schematic diagram of Wheatstone’s bridge and derive an expression for
calculatihg unknown resistance and explain. (05 Marks)
OR

8 a. Explain the operation inductance comparision bridge with necessary equations. (07 Marks)
b. Discuss the operation of successive approximation type DVM with necessary diagram.

(08 Marks)
C. An unbalanced Wheatstone bridge shown in Fig.Q.8(c), calculate the current through the
galvanometer. (05 Marks)
:  Ra=2-5K50
e
Ry =10K 5L
Fig.Q.8(c)

: Module-5
9 a. Draw the schematlc diagram to measure displacement using resistive transducer and explain.
(07 Marks)
b. Explain the pppfatzon of PLC with neat block diagram. (05 Marks)
c. Explain the operation of Instrumentation amplifier using transducer bridge and derive
equation for output voltage. (08 Marks)

, OR
10 a. Explain the construction and working principle of LVDT with characteristic curve.
(07 Marks)
b. What are factorsto be considered for selecting the transducer? (08 Marks)
c. Illustrate working of analog weight scale. (05 Marks)
* %k & &k =k
2 0f2
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USN 17EC33
Third Semester B.E. Degree Exammatlon, Jan./Feb. 2021
Analog Electromcs
Time: 3 hrs. --I:"Max. Marks: 100

Note: Answer any FIVE full questioﬂg:_sf}z\k:oosing ONE full question from each module.

odule-1 ;
1 a. Whatis BJT transistor modelmg?%btam the expression for vo[tage gain, Zi, and Z, of CB
configuration using AC equwa!ent circuit with re model. (05 Marks)
b. Derive the expression Ior ‘Ay Ay, Zi and Z, for a voltage divider bias circuit of BJT, with
unbypassed RE, usmg“*ré'sequwalent model of BJT..Show the phase relationship between
input and output w,,aye/fonn (10 Marks)

c. State the charag\;erlsg'c features of Darlmgtgn connection. Calculate the DC bias voltages
and currents }n ﬁwmrcult

50, will be treated as malpractice.

X ‘ +e v

@ %noo
VE;E»:FI eN

8 &qow

F‘g@@lft‘f) _ (05 Marks)

2 a. Give the relat‘Ion between re parameters and h parameters What are the advantages of h
parameters'? ¥ . 4 (05 Marks)

b. erlvéthg éxpressmns for (;Lirreﬁt gain, voltage gain, mput impedance and output impedance

for an emitter follower crrc%;;t using approxnmate hybrid equivalent circuit. (Without the

answers, compulsorily draw diagonal cross lines on the remaining blank pages.
fication, appeal to evaluator and /or equations written eg, 42+8

ffgct of ro). 1> g (10 Marks)
C. \F%;vthe network shawn_-in TFig.Q2(c), detem:me re, Zi, Zo, Ay (With r, = Q) and A, (with
R = 50 KQ) D,

2. Any revealing of identi

Important Note : 1. On completing your

Fig.Q2(c) (05 Marks)
‘% )4
&‘ % Module-2
3 a. Explain the g;onstructlon of N channel JFET. Also explain the drain and transfer
characterist;cs of the JFET. (06 Marks)
b. With cqui%a??entcwcun obtain the expression for Z, and A, for JFET self bias configuration.
iy (08 Marks)
8 1 of 3
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The fixed bias configuration shown in Fig.Q3(c) has \Q e -2V, Ipg = 5.625 mA with
Ipss = 10 mA, Vp =—-8V and Yos = 40 pS. Determme»gm,e%z and A,.
Vo P = &m’
Vin
(06 Marks)
Differentiate between enhance ' (05 Marks)
With necessary equivalent cm@ obtain the expression for A, for a JFET source follower
configuration. e & s, (05 Marks)
Calculate the DC bias p{téfge gain, input impedal d output impedance and resulting
output voltage for the %ade amplifier shown in“Rig.Q4(c). Calculate the load voltage if a
10 KO load is conuiggted across the output. &
e, “ . y"“'.:"--o\!bb':ﬂo‘
. LY
following para@gge 8:
Cs = 10 pf, CE—ZOuf Cc— (T 1 KQ, R; = 4OKQ R, = 10 KQ, Rg = 2 KQ,
Re =4 KQ. «RI =22 KQ,B= o= 0Q, Vee =20V re = 15.76 Q. (04 Marks)
Explamﬂhmfollowmg (i) Loga "hm (ii) De%_bgl’%’Wuh respect to transistor amplifier
calculate'the overall lower.3 dBfand upper 3 dB equenmes for a 3 stage amplifier having
an individual f; =40 Hz an¢f§§ 2MHz. (06 Marks)
Disguss the low frequeﬁc?;esponse of BJT&@&M ier and give expression for lower cut off
9 .ﬁ«equency due to C@Q@ and Cs. ,f-ﬁ\.& (10 Marks)
; ' o _
»~’<>| 6R
Draw the Hybtid model for the trané?stor in CE configuration and explain the significance
of each componegnt. el (06 Marks)
Describe the Miller effect and derive an equation for Miller input capacitance. (06 Marks)
Determine the high cutoff fmquenmes for the network shown in Fig.Q6(c).
s Vpp= 8oV
: bWz D C 0SB4 S
u
or
PEJ{R_:Q‘%
fa
k| ;
&y Fig.Q6(c) (08 Marks)
20f3
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Module-4 ,
a. With a block diagram, explain the concept of fcedbagk 'ampllf er and derive the expression
for A 2 W}
= |+AB. %f ® (06 Marks)
b. Derive the expression for Zis and Zs for cur&&t senes feedback amphﬁer (08 Marks)

¢. Explain a practical voltage series feedbackigircuit. " (06 Marks)

A ‘~OR
a. What is an oscillator? Discuss ﬂﬁ; céncept of generatmg ése;llations with the help of
Barkhausen criteria. % Y \ Y (05 Marks)
b. With a neat circuit diagram }&"éssary expressions, exp 'ﬁ%the Wein bridge oscillator.
: (10 Marks)
c. Design a unijuction trans%gio}s for a operation at | kHng@ﬂ 150 kHz assuming n = 0.58.
4 ‘% (05 Marks)

a. Give the dcﬁniﬁ’ of power amplifiers and&list the types of power amplifiers based on the
location of Q«point. Ay (05 Marks)
b. Explain tmﬁarkmg of class B complementary symmetry class B push pull amplifier.
Obtain gittexpression for maximum genversion eﬂicnancy of this amplifier. (10 Marks)

the harmonic distortion, Uggnponents for an eutput signal having fundamental
amplitudé of 2.5 V, second hafffionic amplitude of 0:25%V, third harmonic amplitude of
0.1 V and fourth harmonic amplitude of 0.05 Waﬁﬁdgjﬁlso calculatg the total harmonic
distortion for the mnphtud%c@nponents given abové«“’“” (05 Marks)

OR vfu

a. With necessary cirg il‘? diagram and cha@ﬂnstlc curve, € la,;n the class-A transformer
Show that the maxi ,um% ciency can be’x%?essed as 50%. (10 Marks)

i (05 Marks)

(05 Marks)

Vo N
A BFig.Q10(c)
) g

* % % * ok
!f*
J'&k\‘\-—i‘;
Y
i 3of3

shpande Institute of Technology, Haliyal



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

USN

17EC34

Time:

Third Semester B.E. Degree Exammatlon, Jan./Feb. 2021
Digital Electromcs

3 hrs. Ry . Max. Marks: 100

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

Define the following: '

] 4
i)  Combinational cirguits *
i)  Sequential circuit. ~ %
iij) Canonical SOP%. ©
iv)  Canonical B@Sf
v)  Prime lmphcant A
vi)  Essential prifne implicant. A Y (08 Marks)
b. Express thc__?bfgwmg equations into de01ma] notations:
i) H&EHAB,C)=A'BC+ABC #ABC
i) 4 '&— fta, b, c)=(a+ b’ +c) (@%b +c') (@ +b' + c} (08 Marks)
¢.  Write mirror image version 5-variable K-map. g (04 Marks)
R OR |
2 a. Obtain minimal express'io pising k-map for the followmg mcompietely specified function
F(a, b, ¢, d) = Zm(O I 4 6. 7.9 15) i 2@!(3 5, 11, 13) and draw circuit diagram using
gates. P (10 Marks)
b. Simplify the fol{mggng using Quine- Mcalusky method M p
s=f(w, X, y, z} (1,3, 13, 15)+Sd(3,,9 10, 11 (10 Marks)
£ Ry, Module-
3 a Explam\fhb"yanalysm and design, procedure for combmatlonai circuit with example. (10 Marks)
b. Imp[emé“nt full substractor«‘qsnhg 3:8 decoder and write truth table. (10 Marks)
P { ':_ .\' /"&%
‘{\f‘. L OR .....
4 abuyl eSIgn full adder usmg 1) 8:1 MUX ii)4s1 MUX. (10 Marks)
b. D851gn 4 to 16 déc ccidér using 3 to 8 decoder. (05 Marks)
c. Explain loo k. }ahead carry adder and. glve its advantages and disadvantages. (05 Marks)
.l - ‘* e
Ny ~ Module-3
5 a. What is ﬂ:pﬂop” Discg,ss working principle of SR flipflop with its TT and write
characteristics equations: (10 Marks)
b. Sketch timing diagramfor fK flipflop and D-flipflop. (05 Marks)
C.

Explain the operatlon of a switch debouncer built using SR-latch with the help of
waveforms. R (05 Marks)

I of 2
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OR 49

6 a. Explain the working of a master-slave JK flip-flop w1tl'x~ % rnmg diagram. Show how race

around condition is eliminated. 4 (10 Marks)

b. Explain setup time, hold time and propagation dela),?é ot timing considerations. (05 Marks)

c. Write characteristics equation for D and T flip-flap: . (05 Marks)
5

Module-4%,
7 a. Explain with diagram, operation and waveforms Serial In Serial Out,&(wSlSO) shift left mode
register. N 4 N (10 Marks)
b. Design BCD ripple counter using JK ﬂlp-e op. - (10 Marks)
] OR )
8 a. Design an synchronous mod 5¢ counter using JK flip-flop, aﬁd “draw its timing diagram.
e (10 Marks)
b. Explain ring counter with _tlmmg sequence. 4 (05 Marks)
c. Write a note on Johnsq;i é?'iﬁznter. N (05 Marks)
Module-5
9 a. Draw and explain the block diagram of M@ore and Mealy model with example and also
compare both. (10 Marks)
b. Define, present state, next state, state dlagram state table and state assignment. (05 Marks)
c. Draw and explain Moore JK- -flipflop state diagram. (05 Marks)
© OR
10 a.
F, ¥ (12 Marks)
b. Design a synchronous coun'ffe_lt___& using JK ﬂipﬂops to count the sequence
0,1,2,4,5,6,0, 1, 2. Use stat&@iqgram and statC.FaQI‘?‘e (08 Marks)

20f2
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USN : : 17EC35

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Network Analysis

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
o _
8 Module-1
2] . . . . .
£ 1 a De_fme controlled source and mention its types. Also, mention its applications. (05 Marks)
E b. Using source shift and source transformations, determine the voltage across the current
= source in Fig Q1(b).
: ta
o VIIAI‘I‘
< E
i
on I

; Fig Q1(b) (05 Marks)
C. For the circuit of Fig Q1(c), use nodal analysis to determine the voltage labeled V

Fig Ql(c) (10 Marks)
OR
2 a. Define and explain supermesh, (04 Marks)
b. Use Star-Delta transformations to'find the equivalent resistance at AB in Fig Q2(b).

y ' Fig Q2(b) (06 Marks)
¢. Use Mesh-analysis to determine V, and the power being supplied by the dependent current
source in the circuit shown in Fig Q2(c).

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

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

Fig Q2(c) (10 Marks)

1 of4
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Module-2 ._ )
3 a. State and explain Millman’s theorem for AC circuit. (05 Marks)
b. Use superposition on the circuit shown in Fig Q3(b) to find thc current I
0-51( 2.

v

Fig Q3(b) (05 Marks)
. Use Norton’s theorem for the circuit of Fig'Q3(c) to determine the power absorbed by the
20Q) resistor. :

.

Fig Q3(c) (10 Marks)

OR
4 a. State and prove maximum power transfer theorem for AC voltage source with internal
impedance connected to variable impedance. (06 Marks)

b. Verify reciprocity theorem for the circuit of Fig Q4(b).

i e Tvx

'D 354

Fig Q4(b) (04 Marks)
c. For the circuit of Fig Q4(c), what value of Ry will absorb a maximum average power, and
what is the value of this power? -

A

_L ,_g’#

‘,:-,jl&d; 4}0.02\& ‘FKL

£ 8
Fig Q4(c) (10 Marks)
Module-3
5 a. Explain the behavior of R, L and € elements for transients. Mention their representation at
t=0" - (06 Marks)
b. In the network of the Fig Q5(b), is in the steady state with the switch K closed. At t = 0, the

switch is opened. Find the values of v; va, % and Eikat t=0"

) . Va

w® k( et
T |
Fig Q5(b) (08 Marks)
2 of4
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c¢. Find the Laplace transform of the waveform shown in Fig QSt(:,)

3.

&
B
Flg Q5(c) (06 Marks)
OR
6 a. In the network of the Fig Q6(a) avstea.dy state is reached with the switch K open. AT time
t =0, the switch is closed. Fm& kk;e values of 11, 1p, %—and tg" att=0".
_ t t
o
x IHF

E 2

th Qﬁ(a) (10 Marks)

b. In the negwork of the Fig Q6(b), the switch K is closed at t = 0 a steady state having
prev1ously ‘excited. Draw the transform network and fmd the current i(t), using the Laplace
transformation method.

N

4, FigQ6(b) - (10 Marks)

& o g

S "+ Module-4 "
7 a. Ina series resonant cncult, ‘show that resonant frequency is equal to the geometric mean of
_half-power frequencies. * | (06 Marks)

b, 4 An R-L-C series circuit of 8Q resistance. should be designed to have a bandwidth of 50Hz.

““Determine the valucs pf L and C, so that the system resonates at 250Hz. Also determine the

half power frequeng:;es (06 Marks)

c. For the network shown in Fig Q7(c) determine the value of C at which it resonates when

f = 100Hz. Also find the values of Ry and Rc at which the circuit resonates at all
frequencies.

- BN
v
% f ba <€
-". g Zy Za
Fig Q7(c) (08 Marks)
3 of 4
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o1 .
8 a. Define the following terms pertaining to a series R-L-C ¢ircuit, i) Resonance ii) Quality
factor 111) Bandwidth 1v) Selectivity. ' (04 Marks)
b. A series R-L-C circuit with an input voltage 5|0°V resonates at a frequency of 8400Hz.
The peak value of current is S00mA at resonance and the bandwidth i1s 120Hz. Determine
the values of R, L, C and cut-off frequencies. (06 Marks)

€. For the network shown in Fig Q8(c), determine: i) Resonance frequency ii) Input admittance
11) Quality factor iv) Bandwidth and v) half power frequencies.
0 =on

o R skﬂ'TPF I

Fig Q8(c) (10 Marks)
Module-35
9 a. Obtain Y-parameters in terms of z-parameters. (06 Marks)

b. Find hybrid parameters for the two part shown in Fig Q9(b). What value of K in the two-part
of figure shown will produce reciprocal network.

¥ s
0.2\ v
‘ Fig Q9(b) (06 Marks)
¢ Determine the ABCD parameters for the network of Fig Q9(c).
o F o
Lt |

=
Arih

Fig Q9(c) (08 Marks)

OR
10 a. Explain h-parameters with equivalent circuit. Also obtain t-parameters in terms of
h-.parameters and hence show that AD — BC = 1. (10 Marks)
b. Find the Z-parameters and the Y-parameters for the network of Fig Q10(b)
ZVJ
'—®——[
o 5] L %,
1A 3z,
’v, % Tvg.
Fig Q10(b) (10 Marks)
& % ok k¥
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USN ‘ 17EC36

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Engineering Electromagnetics

¢. In the given relation D =4xya,+2(x’+y’)a,+4yza,c/m". Evaluate both sides of the
divergence theorem and find the charge enclosed within the rectangular parallelpiped

Time: 3 hrs. Max. Marks: 100
_ Note: Answer any FIVE full questions, choosing ONE full question from each module.

L+

o

§ Module-1

o . .

E 1 a. State and explain Coulomb’s Law in vector form. (04 Marks)

% b. Derive the expression for electric field intensity due to infinite line charge. (08 Marks)

E ¢. Let a point charge Q; = 25nc be located at A(4, -2, 7) and a charge Q; = 60nc be at
% E B(-3, 4, -2). Find E at C(1, 2, 3). Also find the direction of the electric field. Given
EE Ep— 8.854 x IU_QF!{M. (08 Marks
= OR
= 2 2 a. Define electric field intensity and flux density also derive an expression for electric field
g9 i
E &b intensity E at a point due to many charges. (07 Marks)
% g b. Point charges of 50nc each are located at A(1, 0, 0), B(—1, 0, 0), C(0, 1, 0) and D(0, —1, 0)m
S = =3
g a find the total force on the charge at A and also find Eat A. (08 Marks)
e >
Z % ¢. A uniform line charge of infinite length with Py = 40nc/m, lies along the Z-axis. Find E at
L (-2, 2, 8) in air. (05 Marks)
&
S5 Module-2
g 3 3 a. State and prove Gauss Law for point charge. (06 Marks)
=3 b. Define potential difference and absolute potential. (04 Marks)
e
1
i 8 (0<x<2),(0<y<3)and (0<z<5)m. (10 Marks)
8§
5 8
5% OR
g = 4 a. State and prove divergence theorem. (04 Marks)
2 ;:n b. Derive point form of continuity equation for current. (08 Marks)
%E c. A point charge of 6nc is located at origin in free space. find potential of point P, if P 13
Ep located at (0.2, -0.4, 0.4) and
é E\ 1) V=0 atinfinity
e 1) V=0at(l,0,0)
i itt) V=20V at (-0.5, 1, -1). (08 Marks)
z
g Module-3
§_ 5 a. State and prove uniqueness theorem. (08 Marks)
= b. By applying Laplace equation find the expression for capacitance between the two

concentric spheres. Make suitable assumptions. (12 Marks)
1 of 2
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OR
6 a. Derive the expressions for Poisson’s and Laplace’s equation. (04 Marks)
. State and explain Biot — Savart Law. (06 Marks)
c. Given the potential field V = [Ar* + Br ']sin4¢ :
i) Show that V V=10

i1) Find A and B such that V=10V and E =500V/matP(r= 1, $=22.5°2z=2). (10 Marks)

Module-4
7 a. Derive an expression for magnetic forces on :
1) Moving point charge and
i1) Differential current element. (10 Marks)
b. Two differential current elements,

1AL, =10 4> AMatPy(1, 0, 0) and
LAL: =10 °(0.64,~24,+34a:)AMat Py(-1, 0, 0)

— -+
are located in free space. Find vector force exerted on I,AL, =[LAL, . (10 Marks)
OR
8 a. Drive the magnetic boundary conditions at the interface between the two different magnetic
materials. Discuss the conditions. (10 Marks)

b. A sq. loop carrying 2mA current is placed in the field of an infinite filament carrying current
of 15Amp as shown in Fig.Q8(b). Find the force exerted on the sq loop.

2 W
— —2> Y4
(1.0.,0) 2(1,2,0)
D (309 Z

2
Fig.Q8(b). (10 Marks)
Module-5

9 a. Write a Maxwell’s equations in point form and integral form. (06 Marks)
b. A uniform plane wave with an intensity of electric field equal to 1volt/m is travelling in free
space. Find the magnitude of the associated magnetic field. (04 Marks)
c. State and explain pointing theorem. (10 Marks

OR
10 a. State and explain Faraday’s Law of electromagnetic induction. (04 Marks)
b. Starting from Maxwell’s equation obtain the general wave equations in electric magnetic
fields. (08 Marks)

c. A UPW with 10MHz frequency has average pointing vector 1 W/m? if the medium is perfect

dielectric with i, = 2, and €, = 3, pp = 4n x 10"H/m, €, = 8.854 x 10" %F/m s
Find :

1)  Velocity

11) Wavelength

1) Intrinsic impedance

1v) rms value of electric field. (08 Marks)

* ok ok ok F
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Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Linear Integrated Circuits

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

1 a Deﬁnc the following terms with respect to op-amp and mention their typical values
(1) CMRR (i) PSRR  (iii) Slew Rate  (iv) I/P Offset voltages (v) Input bias current

50, will be treated as malpractice.

e (10 Marks)
b. Sketch the circuit of an op-amp difference amplifier. Discuss the working common mode
nulling capability with necessary circuit modifications and equations. (10 Marks)
OR

I 2 a. With a neat circuit diagram, explain the basic operational amplifier circuit. (06 Marks)
b. A non-inverting amplifier is to amplify a 100 mV signal to a level 5V. Using 741 op-amp
design a suitable circuit. Also calculate the input and output impedances. (08 Marks)
c. With a neat circuit diagram, explain inverting summing amplifier and derive for output
voltage and show how it can be converted into averaging circuit. (06 Marks)

Module-2

3 a. Sketch the circuit of a High Z;, capacitor Coupled Non-inverting amplifier and explain its
working with necessary design steps. Show that the input impedance is very high compared
to capacitor coupled Non-Inverting amplifier. (10 Marks)

b. Design a capacitor coupled Inverting amplifier using op-amp 741 to have a voltage gain of
50 and an output voltage of 2.5 V. The input signal frequency ranges from 10 Hz to | kHz

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

with a load resistance of 250 Q. (06 Marks)
¢. What are the advantages of precision rectifiers over ordinary rectifiers? (04 Marks)
OR

4 a. Draw the circuit of an instrumentation amplifier and explain. Also show the method of
nulling common mode outputs and how dc output voltage can be level shifted and list the
features of instrumentation amplifier. (10 Marks)

b. With a neat sketch, explain the working of a precision voltage source with zener diode and
Op-amp. (05 Marks)

c. Explain how upper cutoff frequency can be set in Non-Inverting and Inverting capacitor
coupled circuits. (05 Marks)

Module-3

5 a. Draw and explain an op-amp sample and hold circuit with necessary waveforms. (08 Marks)
b. Explain the working of Weinbridge oscillator using op-amp with a neat sketch of circuit,
waveforms and equations. Design the same to get output frequency of 15 kHz with +/— 12

power supply using IC 741. (08 Marks)

¢. With a neat circuit diagram, explain a multiplier using op-amp. (04 Marks)

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

1 of 2
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OR
6 a. With aneat sketch, explain Inverting Schmitt trigger circuit with necessary waveforms and
equations. Also design the same using IC741 op-amp to have UTP = 0V and LTP = 2V
with +/~ 12V power supply. (10 Marks)
b. Sketch the circuit of fundamental log amplifier. Explain its working and derive for output
voltage. What is the drawback of fundamental log amplifier and how it can be eliminated in

temperature compensated log amplifier. (10 Marks)
Module-4

7 a. Sketch the circuit of second order active high pass filter using bipolor op-amp and explain

its working. Design the same for a cutoff frequency of 7 kHz. (08 Marks)

b. Show how a bandpass filter can be constructed by the use of lowpass and high pass filters.
Draw the circuit of a single stage band pass filter and explain the operation with necessary

design equations. (08 Marks)
c. List the advantages of active filters over passive filters. (04 Marks)
OR

8 a. With a neat diagram, explain the operation of IC 723 as high voltage regulator. Design the
same to have Vo= 12V and [ = 2A. (08 Marks)

b. Discuss the performance parameters of a three terminal IC regulator can be used as a current
source. (08 Marks)

c. List the important characteristics of a three terminal IC regulator. (04 Marks)

Module-5

9 a. With a neat circuit diagram, explain the working of IC 566 voltage controlled oscillator with
necessary waveforms. Also derive for output frequency. (08 Marks)

b. With a neat circuit diagram and waveforms explain the working of R-2R network D-A
converter and derive the expression for output voltage. (08 Marks)

c. What is the output voltage produced by a DAC with output range of OV to 10V for the given
binary input numberis (1) 0110 (for 4 bit DAC) (i1) 10111011 (for 8 bit DAC). (04 Marks)

OR
10 a. Draw the internal schematic of IC 555, configure it for astable operation and explain with
necessary equations and waveforms. (10 Marks)
b. Explain the working of successive approximation Analog to Digital Converter (ADC).
(10 Marks)
O
20f2
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Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Microprocessors

Time: 3 hrs. Max. Marks: 100

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

Module-1
1 a. Draw and explain the internal architecture of 8086 microprocessor. (10 Marks)
b. Explain the concept of segmented memory. What are its advantages? (06 Marks)

c. If (CS) = 2000H, (DS) = 1234H, (SS) = 5678H, (BP) = 09ABH, calculate the physical
address generated by the microprocessor when the following instruction is executed:

50, will be treated as malpractice.

i MOV AL, [BP + 55H]. (04 Marks)
OR

2 a. With one example for each, describe any five addressing modes of 8086, used to access the

data present in memory. (10 Marks)

b. List out any six conditional branch instruction that work based on the condition of any one

flag. Mention the flag corresponding to each instruction. (06 Marks)

¢.  With numerical examples, illustrate the use of CBW and CWD instructions. (04 Marks)
Module-2

3 a. List out the five string manipulation instructions of 8086 and explain the operation of each.

(10 Marks)

b. Write an Assembly Language Program (ALP) to add the data word located at address
2000H : 0500H to another data word available at offset 0600H in the same segment, and

store the result and carry starting at 0700H in the same segment. (06 Marks)
c. With numerical examples, bring out the difference between SAR and SHR instructions.
(04 Marks)
OR

4 a. Write an ALP using assembler directives to convert a 4-digit packed BCD number into
equivalent 16-bit binary number, and store the result in memory. Write comments in your
program. (10 Marks)

b. Explain the following instructions with one example each: RCR, XOR, SAHF. (06 Marks)
c. State the difference between the following two instructions: AND, TEST. What is the use of

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

these instructions? (04 Marks)
Module-3
5 a. Explain the structure of stack in 8086 microprocessor. What is the role of stack during
CALL and RET instructions? Illustrate with example. (10 Marks)
b. Explain any three methods of passing the parameters to and from a procedure. (06 Marks)
c¢.  What is a macro? Give any two differences between macro and procedure. (04 Marks)
| of2
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OR
6 a. Draw the interrupt vector table of 8086 and explain how an interrupt request is serviced,
taking the example of type N interrupt. (10 Marks)
b. Write an ALP to generate a time delay of 10 seconds using an 8086 system that runs on
10MHz frequency. (06 Marks)
c¢. Bring out any four differences between maskable and non-maskable interrupts. (04 Marks)
Module-4
7 a. Witha neat diagram, explain the maximum mode 8086 system. (10 Marks)
b.  Write the functions of the following signals of 8086 : i) ALE ii) DEN iii) BHE.
(06 Marks)
¢. Draw the minimum mode read cycle timing diagram, and explain briefly. (04 Marks)
OR

8 a. Design an interface between 8086 and two ICs of 32KB RAM and two ICs of 16KB
EPROM. The RAM address must start at 00000H, and the EPROM address must end at

FFFFFH. (10 Marks)

b. Draw the internal architecture of 8255 PIO and explain in brief. (06 Marks)

¢. Explain Mode-1 and BSR modes of 8255. (04 Marks)
Module-5

9 a. Interface ADC 0808 with 8086 CPU using 8255 ports. Use port A for transferring digital
data of ADC to CPU, and port C for control signals. Assume that analog input is present at
input-3 of ADC. Draw the schematic and write the required ALP. (10 Marks)

b. Interface DACO800 with 8086 CPU using port B of 8255. Write an ALP to generate a
triangular waveform of frequency 400Hz. Assume that the system operates at SMHz and the
amplitude of the wave is 5V. (10 Marks)

OR
10 a. Write an ALP to read a 2-digit hexadecimal number from keyboard, and display its 4-digit
square value on the computer screen, using appropriate DOS function calls. Use assembler

directives and comments in your program. (12 Marks)
b.  Write short notes on Von-Neumann architecture and Harvard architecture of computers with
neat block diagrams. (08 Marks)
* k ok k&
20f2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



Design capacitor wuyled zero-crossing detector with f; = lkHz square wave input and

USN 15EC46
Fourth Semester B.E. Degree Exa@ma‘ﬁon Jan./Feb. 2021
Linear Integrate% ‘Circuits
Time: 3 hrs. . “Max. Marks: 80

1—-3 Note: 1. Answer any FIVE full quest:ons, cﬁoos:ng ONE full questmn from each module.

£ 2. State the assumptions m@d{z 4

- e R . Module-1

g 1 Define the following param%t%ij with respect to Op-amp
4 i) Input offset currept, ¢ ' :
e ii)  Input offset vo lta“gc . .
< E i) CMRR )
27 iv) PSRR €\’ e (08 Marks)
2w Sketch an iIIus%{;&isgﬁ to show the effect ofégpamp slew rate and explain. (04 Marks)
5 < If a Non-inverting amplifier is designed. gain of 50, using op-amp with 90dB CMRR,
E gh calcu!atej.,@%gn non mode output (Voem) gor a common mode input (Viem) of 100mV.
2 g = m (04 Marks)
8§ \
g 2 ”"“-M% OR
P 3 2 Design a dlrect-coupled non-inverting amplifier a%ndfe&ﬁlam its design steps. (08 Marks)
e Two signals each ranging“from 0.1V to 1V ar&twbe summed. Usmg *’?4] op-amp design a
RS suitable inverting summi ircuit. = Ay (04 Marks)
&2 Design a inverting amle er using ?4! 0 1p* “with voltage galg of 50. The output voltage
E 5 amplitude is 2.5V, ¢ : oy (04 Marks)
£2 &) AY
> : &Q‘%‘Q s,
E = 3 Draw the mrc,u it to set the upper cng—o_ ‘frequency usmgﬂnvertmg amplifier and explain.
28 o, Y (08 Marks)
5 Y 2ol coupled non- mwertu% op-amp is toé‘g&}g\?%?gam of Ay, = 66 and V; = 15mV with
2] § KQ and fi = ia ign the C|rcu1t (08 Marks)
z 3 <,
&2 { .
g2 4 plain with a neat‘gi’;:;cmt design, preci§ion full wave rectifier and also its design steps.
o = {f % - (08 Marks)
%% isigh~Voltage source; wi h Vo = 9V and supply voltage is £12V. Allow 10%
% E er diode [Assurggr% N749 with V, = 4.3V]. (08 Marks)
S 2 )
= : ' & Module-3
E 5 Design a precision clgpfsgr»l to clip both ends, using dead zone circuit with relevant
S waveforms, explain thes\;@n? (08 Marks)
g
2
E

Vopp) = 6V. Use 74] op-amp with =12V supply [Assume AV =1V, Vg =0.1V] (08 Marks)
A
@ 1 of 2
&0
éﬁzg‘i};:‘;/

A
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OR -

6 a. Define Barhausen’s criteria. Explain with design, phase@@ﬁ oscillator and with relevant

waveforms. w v (08 Marks)
b. Show the realization of logarithmic amplifier usmg«argop amp. Obtain the expression for the
output voltage. Ale (08 Marks)
Module-4. '

7 a. Write a brief note on the following op- arni}apphcallons

i)  First order low pass filter

i)  Second order high pass filter. (08 Marks)
b. Design a single stage bandpass ﬁ!ténwnth frequency of f; = 300H2 and f; = 30kHz. Also
state whether the design is na,rrow,;band or wide band. &Q:Sﬁ 741 op-amp for designing.

[Assume c; = 1000pF]. N ‘.__,5}’ (08 Marks)
g & OR fw &
8 a. Explainthe working oﬁa serles regulator using op—am;y (06 Marks)
b. With a neat internal ‘c&@gmm of 1C723. Explaiti*the functions of each block. Mention the
advantages. » (10 Marks)
? Modtﬁ%ees

9 a. Explain D;tQ A converter using R-2R network. (08 Marks)
b. With ancat block diagram, explam,the blocks of PLL. (08 Marks)

2 OR >
10 a. Explam 555 timer as Monostable muiltivibrator wlth; \ veforms (08 Marks)
b. Explain the working of Asto D converter using, &uBCeS e approx1m%}l method. (08 Marks)
* % KA o w
= = 5"&‘:‘ >
\ S..'I‘"’ Tk p
\, __

Ty A Ny

M 5 =

1_&/
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USN 15EC32

Third Semester B.E. Degree Examination, Jan./Feb.2021

- Analog Electronics
Time: 3 hrs. Max. Marks: 80

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

£ Module-1
& 1 2 With necessary equivalent diagram obtain the expression for Z, , Ay, Z, for Darlington
g Emitter follower. (10 Marks)
.§ b. For an Emitter bias circuit (capacitor bypassed), determine r., Z, Zo and Ay. Given
g Rp=470KQ, Rc=22KQ, Vcc=20V, Rg=056KQ Cg=10 uF, p=120,
g3 ,=40 KQ, C.=10pF. (06 Marks)
Ec OR
= 2 2 a. Derive the expression for Ay, A; Z; and Z, for Cg fixed bias configuration using complete
jg 4 hybrid equivalent model. (10 Marks)
§ P b.  Consider a single stage CE amplifier with Rs = 1 K and R, = 1.2 KQ. Calculate A;, R, Ay,
25 Ajs, if hie = 1.1 K, hee = 2.5x107, hge = 50 and hoe = 25 pA/V. (06 Marks)
=t =
S g
bR Module-2
P § 3 a. Derive the expression for transconductance gy, for FET. (06 Marks)
£ b. For the circuit shown in the Fig. Q3 (b), calculate (a) Vgs (b) Ino  (¢) Vbsq (d) Vb.
=0 (10 Marks)
= —
E¥ t; &v
e
g2
EE
E o
%
=
8
g £
z 8
+
2 2 Fig. Q3 (b)
2o OR
%g 4 a. With necessary equivalent circuit obtain the expression for Ay, Zi,, Zo for a fixed biased
3 JFET amplifier. (08 Marks)
g 2 b. Derive the expression for Z;, Zo, Ay considering common drain amplifier circuit. (08 Marks)
<
=" Module-3
2 5 a. Derive the expression for lower cut-of frequencies due to various RC networks in CE
= amplifiers. (10 Marks)
% b. Determine the lower cut-off frequency for the emitter follower using BJT amplifier with
£ C;=0.1 pF, R, =1 KQ, R; =12 KQ, R, =4 KQ, Rg = 1.5 KQ, Cc= 0.1 pF, B =100,

=0, Ve =15V, Vg =0.7 V. L

10of2
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OR
6 a. Describe Miller effect and derive an equation for Miller input and output capacitance.
(08 Marks)
b. Calculate the overall lower 3 dB and upper 3 dB frequencies for a 3 stage amplifier having
an individual f; =40 Hz and f, =2 MHz. (08 Marks)
Module-4
7 a. Derive the expression for input resistance for a voltage of series and current series feedback.
(08 Marks)
b.  With a neat circuit diagram, explain FET based phase shift oscillator. (08 Marks)
OR
8 a. With the help of neat circuit diagram. Explain the operation of Colpitts and Hartley
oscillator. Write the expression for the frequency of oscillation. (12 Marks)
b. In a transistor Colpitts oscillator C; = | nF, C; = 100 nF. Find the value of L for a frequency
of 100 kHz. (04 Marks)
Module-5
9 a. Show that the transformer coupled class A power amplifier has maximum efficiency of 50%.
(08 Marks)

b. A single transistor amplifier with transformer coupled load produces harmonic amplitudes in
the output as,
Bu‘—‘ 1.5 mA, B|: 120 mA, Bg‘: lOmA,B3=4mA, B4=2mA, Bs= I mA
(1) Determine the percentage total harmonic distortion.
(i) Assume a second identical transistor is used along with a suitable transformer to
provide push pull operation. Use the above harmonic amplitudes to determine the new

total harmonic distortion. (08 Marks)
- . OR
10 a. Explain with the block diagram, the basic types of voltage regulation circuit. (08 Marks)
b. Explain the operation of complementary symmetry class B amplifier. (08 Marks)
# F ok k k
2 0of 2
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USN

Third Semester B.E. Degree Examination, Jan./Feb.2021
Network Analysis

Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a. Define the terms with an example,
(i) Linear and non linear elements.
(i)  Lumped and distributed elements.
(iiiy  Unilateral and Bilateral elements.

(iv)  Active and.Passive elements. : (08 Marks)
b. Find the current in 28 € resistor using mesh analysis in Fig. Q1 (b). (08 Marks)
A
21
.3;
1A
Y= 294 € A
.
% Fig. Q1'(b)
OR

2 a. Reduce the network in Fig. Q2 (a) to a single voltage source in series with a resistance using
source shift and sotirce transformation. -

/. \f‘/

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

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

. (08 Marks)
b.  The node voltage equations of a network are,
0
l+,l +—I— V, —lvz = 5040
5 2 4 4 -]
and
1 1 i
-—V, + —+—.]——_.:|'----l ¥, = =50 .
4 4 2% 2
Derive the ne_t_woi'k. (08 Marks)

| of 4
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Module-2
3 a =

State and prove superposntlon theorem.

(08 Marks)
b. For the circuit shown in fig. Q3 (b), find the current through Ry, using Thevenins theorem.

(08 Marks)

¥ Fig. Q3 ()

OR
4 a.

State and prove Millers theorem.

(08 Marks)
b. Find the value of Z, for which power transferred to the load is maximum and also
determine the maximum power for the circuit shown in Fig. Q4 (b)

(08 Marks)
2 [=AoA
U n— '
T
Fig. Q4 (b)
Module-3
' P dv d’v
5 a. In the circuit of Fig. Q5 (a). Switch K is opened at t = 0. F_md_the value of V, o and =
at t=1"; (08 Marks)
_ Fig.Q5(@
b. Obtain the Laplace transform of the square wave shown in Fig. Q5 (b) (08 Marks)

,$*&t)
‘ v 1T ‘gf iqT \$°T

2Tt
2 s
_.-—[ %
Fig. Q5 (b)
2 of4
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OR
6 a. Stateand prove initial value and final value theorem. T ((.]8. Marks)
b. For the network shown in Fig. Q6 (b) the switch is moved from position | to position 2 at

. di i
t = 0 the steady state has been reached before switching. Calculate l,a, e att=0".

(08 Marks)
Fig. Q6 (b)
3 Module-4
7 a. Define the following terms :
(i) Resonance
(i)  Q=factor

(iii) -~ Bandwidth
(iv). Selectivity. (04 Marks)
b. Deriveran expression for frequency of resonance of a parallel resonant circuit containing
resistance in both the branches. (06 Marks)

c. It is required that a series RLC circuit should resonate at 500 kHz. Determine the values of
R, L and C if the bandwidth of the circuit is 10 kHz and its impedence is 100 Q at
resonance. Also find the voltages across L. and C at resonance if the applied voltage is
75 volts. : (06 Marks)

: OR
8 a. Show that a two branch parallel resonant circuit is resonant at all the frequencies if

R, =R-5;=\[g where R, = Resistance in the inductor branch, Rc = Resistance in the

capac_'itof‘ branch. : (06 Marks)
b.  Give'the comparison between series and parallel resonance. (04 Marks)
C. . Find the value of R such that the circuit given in Fig. Q8 (c) is resonant. (06 Marks)
Pl
O
Fig. Q8 (¢c)
- 3of4

KLS Vishwanathrao be'shpande Institute of Technology, Haliyal



Module-5
9 a. Express Y parameters in terms of Z and T parameters.
b. Find the transmission parameters for the network shown in' Fig. Q9 (b).

Ty A Al P

Fig. Q9 (b)

OR
10 a. Express ABCD parameters in terms of Y and h parameters.
b. Find the h parameters of the network shown ir‘} Fig. Q10 (b).

Fig: Q10 (b)

# e ok K
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USN

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Engineering Electromagnetics

Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a A charge Qs = —20 uC is located at A(—6, 4, 7) and a charge Qg = 50 puC is located at
B(5, 8, —2) in free space. If distances are given in meters, find the vector force exerted on
Qa by Qg. (06 Marks)
b. A charge of —0.3 uC is located at A(25, -30, 15) (in cm) and a second charge of 0.5 pC is

50, will be treated as malpractice.

b. If E=120 a, V/m, find the incremental amount of work done in moving a 50 uC charge a
distance of 2 mm from (1) P(1, 2, 3) toward Q(2, 1,4) (11) Q(2, 1, 4) toward P(1, 2, 3).
(05 Marks)
C. Current density is given in cylindrical coordinates as | = —10° z'a A/m® in the region
0<p<20 pm;forp=20pumIJ=0.
(i)  Findthe total current crossing the surface z = 0.1 m in the a, direction.
(i) Ifthe charge velocity is 2 x 10° m/s at z=0.1m, find p, (volume charge density).
(07 Marks)

gn located at B(—10, 8, 12) cm. Find Electric field intensity (E) at

by (i) the origin (i) P(15, 20, 50, )em. (08 Marks)
§ | c. Define electric flux density. (02 Marks)
o o

g9 OR

g %ﬁ =2r

o g 2 a. Calculate the total charge within the universe of p, = c—z 2 (04 Marks)
& !

2 E b. Infinite uniform line charges of 5 nC/m lie along the (positive and negative) x and y axes in
£ § free space. Find Electric field intensity (E) at PA(0, 0, 4) (04 Marks)
% % (4 Ealculate Electric flux Density (D) in rectangular coordinates at point P(2, -3, 6) produced
55 y

a% (i) apoint charge QA =55 mC at Q(-2, 3, -6);

3 5 (i) auniform line charge p; g = 20 mC/m on the x-axis. ! (08 Marks)
3

i : Module-2

§ 2 3 a. Stateand -gxplain Gauss law 1n electrostatics. (04 Marks)
28 b. Derive the expression for electric field intensity due to an infinite line charge using Gauss
§ & law. ' (04 Marks)
s 8 & In thc region of free space that includes the wvolume 2 < x, y, z < 3,
E ‘%ﬂ ADE ~(yza +Xxza, —2xya ) e/m’.

éq'; (1) Evaluatc the volume integral side of the divergence theorem for the volume defines
£ here.

a8 (i1) Evaluate surface integral slde for the corresponding closed surface. (08 Marks)
£

§% OR

e 4 a. Derive an expression for continuity equation in point form. (04 Marks)
E

2.

E

of 2
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Module-3 .

5 a.  Starting from Gauss law, derive Poisson’s and Laplace’s equation. (04 Marks)

b. Calculate numerical value for potential V and volume charge density p, at P(?},—n—,Zj if
3

V =5p®cos2¢. (06 Marks)

C.  Given the spherically symmetric potential field in free space, V = V,e'*, find:
(1) pratr=a (ii) the electric field at r = a - (iii) total charge. (06 Marks)

OR
6 a. State and explain Ampere’s law. (04 Marks)
b. Evaluate both sides of Stoke’s theorem for the field H = lOsinBa¢ and the surface r = 3,
0 s 0 <90°, 0 < ¢ <90°. Let the surface have the a, direction. (06 Marks)
c. Using the concept of vector magnetic potential, find the magnetic flux density at a point due
to long straight filamentary conductor carrying current ‘T’ in the a, direction. (06 Marks)
Module-4 _

7 a. Derive an expression for the force on a differential current element placed in a magnetic
field. (04 Marks)

b. A point charge for which Q=2 x 10"° C and m= 5 x 107 kg is moving in the combined
fields E = 100 a, — 200 a, + 300 a, V/m and B = —3a, + 2a, — a, mT. If the charge velocity at
t=01s V(0). V(0)=(2a, —3a, —4a,)10’ m/s.

(1)  Give the unit vector showing the direction in which the charge is accelerating at t = 0.
(i1) Find the kinetic energy of the charge att = 0. (06 Marks)

c. A rectangular loop of wire in free space joins points A(1, 0, 1) to B(3, 0, 1) to C(3, 0, 4) to
D(1, 0, 4) to A. The wire carries a current of 6 mA; flowing in the a, direction from B to C.
A filamentary current of 15A flows along entire z axis in the a, direction.

(1) Find ‘F’ on side BC (11) Find ‘F’ on side AB  (1i1) Find Fista on the loop. (06 Marks)

-~ OR
8 a. Given a material for which x,, = 3.1 and within which B = 0.4ya,T, find:
MH @up @y @Gv)M (v)J (04 Marks)
b. Let p = 2 in region | defined by 2x+3y—-4z>1 while p_= 5 m region 2 where
2x +3y—4z<l. Inregion 1, H, =50a, —30a, +20a, A/m. Find:

() Hy, @) H, (u) H, (v) Hy, (v)6 the angle between H; and anz; (08 Marks)

¢. Obtain an expression for the total energy stored in a steady magnetic filed in which ‘B’ is

linearly related to “H’. (04 Marks)
Module-5

9 a. Write Maxwell’s equations in integral and point forms. (06 Marks)
b. Using Faraday’s law, deduce Maxwell’s equation, to relate time varying electric and
magnetic fields. (06 Marks)

c. Explain the displacement current and displacement current density. (04 Marks)

OR

10 a. Derive wave equations for uniform plane wave in free space. (06 Marks)
b. Derive an expression for propagation constant intrinsic impedance and phase velocity for a
uniform plane wave propagating in a conducting media. (06 Marks)

C. In free space E(x,t)=50cos(owt—px)a, V/m. find the average power crossing a circular area

of radius Sm in the plane x = constant. (04 Marks)

* 3k 2 0f2 # %
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USN
Fourth Semester B.E. Degree Exammatwn, Jan./Feb. 2021
Signals and Sygtems
Time: 3 hrs. ) Max. Marks: 100
Note: Answer any FIVE full questions, chdosmg ONE full question fmm each module.

8 Module-l |

£ 1 a. Define a signal. List the eiemeu{ary ‘signals. Differentiate between even and odd signals,

£ energy and power signals. o | ; (08 Marks)

= b. Sketch the signal x(t) = r(t +.1 _i_,.(t) +r(t—1). S (04 Marks)

g c. Check whether the foliowmg signals are periodic or not. If periodic, determine the
5 % fundamental perlod %
Bt : Crn 3 P, . S
_gg i) x(n)=cos — 2( #sm\ 3 i) x(t) v-cos(Znt) sin 4mt (08 Marks)
2o éii'\k"**"' OR
sq 2 a. Determine and 5ketch the even and odd. components of the signal x(t) shown in Fig.Q.2(a).
) A _ (08 Marks)
g 2 Fig.Q.2(a) _ ' -~ ;
53 b. Find and sketch the denxagves of the followmg Slgnals x(t) = u(t) = u(t —a),a>0.
g ?3 . & (04 Marks)
&8 €. Check whether the followmg systemis "%
g i) Static or dynamic {3
53 i)  Linear ornm&hnear o
= E ii)  Time inV&riant or time variant.
% 5 iv)  Causal or non causal b
=2 v)  Stable or unstable )
3 o Vi) lﬁyéﬁlble or non mverﬁble y(n) = log[x(n)]. (08 Marks)
S g 3 a, Qfétlve the expressu)n for convolution mtegval (07 Marks)
5= .
;E B ?rove the followmg 1} x(n) * 8(n) = x(n) i) x(n) * u(n) = Zx(k) (06 Marks)
B S k=
) % c. Consider a LFl %);?tem with unit; tmpulse response h(t) = e™u(t). If the input applied to this
E > system is ;g;(ﬁ*é (u(t) — u(t <2)). Find the output y(t) of the system. (07 Marks)
@) E i &
<l : OR
;'é. 4 a. State and prove commutahwe and distributive properties of convolution integral. (08 Marks)
< b. The impulse response ‘SPLTI system is h(n) ={l, 2} Determine the response of the system
E_ to input signal x@}— {1, 3 1} using graphical method (06 Marks)
£
- c. Find the dlscrete‘tlﬁle convolunon sum given below:

y(n) =B"u(n) *o"u(n), Bl <1, |of <1 (06 Marks)
e | of 2
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Module-3

5 a. The LTI systems are connected as shown in Fig.Q.5(a). If hi(p)= u(n — 2), ha(n) = nu(n) and

h3(n) = 8(n - 2). Find the overall response. (10 Marks)
hio @)
Eig QS(a) _
b. Evaluate the DTFS representation for thgﬁ@gal &
4n 0% ) )
x(n) =sin| —n |+cos| —n [+1 . = =
21 21 »
Sketch the magnitude and phase ¢ 3 {{% (10 Marks)
OR i
6 a. State and explain fol]owmg&oﬁltlnuous time Fourier, serfés properties:
i) Time shift i) Con Volutlon iii) Parseval’ s”l“%&@orem (06 Marks)
b. Check whether the syét Wwhose impulse respoﬁSeyls
i) h(n) = (1/2)" u(; i ll) h(t) =e® u(t—1) stable, causal and memory less. (09 Marks)
c. Evaluate the step “response for the LT!@S)éstem represented by the following impulse
response. hgg_) (). f_& (05 Marks)
Rt Module-4

7 a. State the fﬁllowmg properties T: 1) Linearity requency shift  iii) Frequency

differentiation iv) Modulatlon-:so» Convolution. (10 Marks)
b. Obtain the FT of the signal x(t) =™ u(t); a> 0. ¢ %z - (10 Marks)

. \:'5; ‘"{ x’gj" 3

;%ﬁ / OR t ]UP Lo ‘«.}:\J
8 a. Find DTFT ofthe 51gnal x(n) ={1,3, 5 3, l} fm@ valuate X(e™) atQ=0 (06 Marks)
b. With neat diagram state and explam samp:ﬁng theorem. a* ) (08 Marks)

c. Determine the. Iﬁgc}b st sampling rates %d Nyquist sampllag\ln%rvai for
) x(t)= Cos(?m)ﬂ) 5¢cos(10 % i) x,(t)= SII‘IC& (200t) (06 Marks)

e - \a
% Module-5 _* *

Defi ne@Z«-transform Meng‘oz] t@e properties of Réé“ﬁl%n of Convergence (ROC). (06 Marks)
Determme the Z transform.of these signals &

1)}{I (n)= H[EJ“ : .
fz%,\ ol / (y )Z—l

¢. Find Invers? Ztr‘ansform if X(z,)\%(] = )(] —%z"
OR

10 a. Prove the following prope}'lg,és of Z-transform: i) Linearity  ii) Time Reversal. (08 Marks)

& e

(08 Marks)

) for all possible ROCs. (06 Marks)

b. A system has lmpulse response h(n) = (yz)n u(n). Determine the input to the system if the

output is giver\li_t;f' :gi(n) = gu(n) + i(—l] u(n). (12 Marks)
v % % % ok k
2 of2

e

4 \:r/_\\
S, Y

KLS Vishwanath?a&.lﬁ’}eshpande Institute of Technology,'HaIiyaI



50, will be treated as malpractice.

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

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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USN & 17EC43
Fourth Semester B.E. Degree Exami:ﬁh;ién, Jan./Feb. 2021
Control Systems
Time: 3 hrs. ~ Max. Marks: 100

s "5 y

Note: Answer any FIVE full quesnons, chodsmg ONE full quesnonﬁ'om each module.

“SModule-1
Differentiate between Open Iogm&éﬁtml system and Closed' loop control system. (06 Marks)
For the mechanical system, shom] in fig. Q1(b), write the' 1} Mechanical network ;
ii) Differential equations of” p@ﬁ’ormance (06 Marks)

A Iy TE
'

FigQl(b) %;_ﬁ_ram—:‘——aj—a——%*ﬁb

f/r,-/rc»r/ rr/ e

Obtain the tr:angfer ﬂmctlon of the system shOwn in fig. Q1(c).

/‘;{ﬁz‘}y
£igQl(©) 'S 4
e ' A “ig (08 Marks)
PR N OR & ¥ o
Explain the block dlagram rule regardmg Ty Combmmg blocks in cascade
i) Moving a takgoff‘ point beyond a blacks, (04 Marks)

Determine the tﬁa?lgfer function C(S)!R(“S) for the block cllag)'arn shown in fig. Q2(b), using
block diagram ‘feduction techniq UeSiy,

#Fig.Q2(b)

.

al N (08 Marks)

c. Find €6) for @é following mg:iali%ﬂﬁw graph of fig. Q2(c).

R(s)
y = AL

(08 Marks)
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Module-2 : ¢
3 a. With usual notation, derive an expression for the’ P@ak time (t,) and Rise time (t,) of a
response of second order system to a unit step input. %o (06 Marks)
Explain P1 and PID controllers of a control syste_ (06 Marks)
c. A second order control system is represented by a transfer function given below :

Q) _ I
T(s) IS +Bst K’ where Q(s) is thf( pf‘@pomonal output anq T:(s} is the input torque.

A step unit of 10N-mt is applied to tl;ae system and test results are glven below :
1)  Maximum overshoot is 6% ~ u) 7Peak time is 1 sec 311) Steady static value of the
output is 0.5 radian. Determlnqthe fﬁ{dlues ofJ, F and I( N %) (08 Marks)

i ‘%,\

B

OR P
4 a. Define Steady state errot: and Statlc error coeffi c,tem;s W|th respect to step input, velocity

input and acceleration’ mputs % (06 Marks)
S(s+1) '
b. For a unity feedbaek s stem G(s . Det the t f system,
y k y (s) = - (s+3,)(s+10) ermine the type of system, error
coefficients and steady state error for mgdt y(t“) =1+ 3t. (06 Marks)
d’o de

c. A 51gnal Is‘r‘epresented by the equatlcm ?HO e =150.e. Where e = (r-0) is the actuating

Also de’térmme Open loop transfer functron (08 Marks)
S Module-3%
5 a. State R — H criterion and'discuss its limitation.., (06 Marks)
b. State the different rules for the construction Root locus. " (06 Marks)
c. The open loop transfer function of a umty “feedback system js* glven by
: & \«
G(s) = Determmeﬂ’he Yalue of K that” Awill cause sustained oscillations in
s(s+3)("s‘*Zl +s+])
the closed loop system. Also find f%&ﬁequency of %ustamed oscillations. (08 Marks)

......

1 2“ OR @@V}’FJ 4
s K
6 a. A unity feedback contrbl system has G(s) { — . Sketch the root locus and show
§( s+2)(s+5)
clearly i) Break away pomts i) The?\frequency at which root locus crosses imaginary
axis and corresponding value of K. 4 (12 Marks)
b. The open loop transfer function ofa umty feedback system is given by
G(s) = ———ﬁ-SL Determme the value of K and a, so that the system oscillates at a
s +\:as +2s +I
frequency of 2 rad/sec’. (08 Marks)
Module-4
7 a. With figure, define the frequency domain specifications. (06 Marks)
b. Construct the Bqdeﬂplot for a unity feedback control system with
10(s +10)

. Find the Gain margin and Phase margin. Comment on the stability.

Gl = s(s+2)(s + 5)

(14 Marks)
20f3
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OR _€ Y
Explain Lag — lead compensating networks. iy (06 Marks)
Given G(s)H(s) = i— Draw the Pla‘t‘j;fﬂot and hence determine if system is
s[s+1][s +2] f ;
stable? " (06 Marks)
: «
The open loop transfer function of a )ﬁ‘ﬁmml system is G(s)H($)=:'-m. Sketch the
Nyquist plot, Path and asertain the sfﬁbll |ty (08 Marks)
|\ "/Module-s &
What is Signal Reconstructzﬁ?; . ,ﬁ‘)’(plam it with SAMPLE and HOLD circuit. (06 Marks)
(|
Find the State — transnt161Watr|x for A= |: 5 :| (06 Marks)
+ —
Consider the syst%m g ven by ¥ +9y+26y+ 24y -6 U. Obtain its state model. (08 Marks)
gix,fﬂv 0@§
List the pr; Mes of State transition matrix. (06 Marks)
Explain m analysis of Samplingsprocess. (06 Marks)
Obtainitheyransition matrix Q(t) of the following system
x,Tefho 1 7x, \Y N
[Xl];F 5 3][ ] Also obtaT‘h the inverse of the’ ition matrix ¢'(t). (08 Marks)
2 = e g, Sy P

30f3
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USN
Fourth Semester B.E. Degree Exammaﬁfm, Jan./Feb. 2021
Principles of COmmumgatlon Systems
Time: 3 hrs. Y Max. Marks: 100
Note: Answer any FIVE full questions, choasmg ONE full question fromeach module.
8 Module-l
& 1 a [Illustrate the amplitude modulang@precess What is envelope distortion? (10 Marks)
£ b. With the aid of neat block dlagram, describe coherent d@tectlon of DSB-SC modulated
E wave. What is quadrature nyll. éﬁ’é‘ct" (07 Marks)
2 c. A single of 5KHz frequenc’y signal is modulated on a carrler wave of a frequency 2 MHz.
é % What are the ﬁ*equenmeS iaf the resultant signal? £ (03 Marks)
g2 | '
23 OR
g‘% 2 a. Describe rmgs'r@oﬁy lator. Why the rmg rfiodulator is referred as a double balanced
£q modulator?.4_» * (10 Marks)
o b. Describe uaarature carrier multlplexmg (06 Marks)
£8 c. What the factors lnﬂuencmg A‘.be choice of VSB modulatlon for the transmission of
§E analpgTV*srgnals‘? ANy ’\ (04 Marks)
£ Module2, "
RS 3 a. Derive an expression foi . - (08 Marks)
SE b. With the aid of neat block'diagram, explain’ AM super heterodyng receiver. (08 Marks)
il c. The resulting FM_ s@nal is 10 Cos[(27t 105) + 15 Sin (Zﬂ: lOOl)] Find the approximate
g % bandwidth of the EM signal. . ® (04 Marks)
e ¥
‘—;E & OR =
o o _.\ : : Fe 5 o
§ f 4 a. DCSCUB&B PLL working. > 4 (08 Marks)
g2 b. With'th&'aid of neat cm:um ﬁgram balanced frequency discriminator. (08 Marks)
= c. Whatare the RF ﬁ‘equency range and 1ntermed|ate frequency for AM and FM ratio?
s 5 AL R’ &2 (04 Marks)
gﬂ 5 A,
£= ~Module-3
E3 5 a. Define Meam@nelatmn and co%ﬁia*nce Functions of a random process x(t). (08 Marks)
c 2 b. Discuss Gﬁh@smn process and its properties. (08 Marks)
2 3 c. Draw the characteristics of white noise. (04 Marks)
E OR
‘é 6 a. Write the mportan&pmpemes of autocorrelation function. (08 Marks)
E b. Discuss shot nmsesand thermal noise. (08 Marks)
c. Define noise éqtiivalent bandwidth. (04 Marks)
& ::.}' .:‘
*’ 1 of 2
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Module-4 %, 7
7 a. Discuss noise in DSB-SC. Show that figure of merit for DSB-SC receiver is one. (10 Marks)
b. Discuss pre-emphasis and de-empbhasis in F M, (10 Marks)
8 a. Derive the expression for figure of meri
b. Show that figure of merit for
modulation. : xl:% (06 Marks)
g,
' Module-5 “y &
9 a. With the aid of block ¢ gm describe PPM Genefh;;on and detection. (10 Marks)
b. Design a PCM multiplexing system using 256 lévels signal quantizer for the transmission of
3 signals: m; m aagmel-‘ mj3 band limited to 5KHz;, 10KHz and 5KHz respectively. Assuming
that each signa s%‘ampled at its Nqusﬁ“ﬁte and 8 bits are transmitted simultaneously.
Compute : . ) g
i)  Maximum b1t duration a
ii) Channel'Bandwidth required tcwa%s PCM signal
iii) Thp commutator speed i m (10 Marks)
A §~»
" OR oy
10 a. Describe the basic eIeméntS‘f’)f a PCM system 4‘ nd - (10 Marks)
b. State sampling theorem “PFind the N yquist saj E@f ng rate for the mgnal
g(t) = 10 Cos (507t) Cos® (150mt) where is.in mscecs. (06 Marks)
c. Represent the binary data given below mtefms of i) ump a%ﬁRZ signaling ii) Split phase.
Binary data : 04_,;4 100 1. PR % (04 Marks)
%9 &
oo . r. TL& e’%
N o ¥ drnne A A \}‘V
’&; . gy P
N gy,

e

20f2
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Fourth Semester B.E. Degree Examination, Jan./Feb.2021

Microprocessors
Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a Define Microprocessor. With a neat diagram, describe the architecture of 8086. (08 Marks)
b. Explain the significance of following pins of 8086:

=
% (i) ALE (i) MN/MX (i) M/T/O  (iv) DT/R. (04 Marks)
E c. Write an ALP to reverse a data block without using a dummy block. (04 Marks)
&2
oE
o OR
S 2 a. The Opcode for MOV instruction i1s “100010” . Determine Machine Language code for the
g E following instructions:
k- = (1) MOV BL, CL (i) MOV [S1], DL (04 Marks)
& = b. Explain the following instructions, with examples:
SE (i) XLAT (i) LDS (i) AAM (06 Marks)
; g €. Write an ALP to add two, 16 bit (4 digit) BCD numbers. Ignore the end-around carry.
£ 8 (06 Marks)
§ s Module-2
g3 3 a Write an ALP to convert a 16 bit binary number to BCD. (06 Marks)
g8 b. If AX =1234 H, Trace the output in AX after the execution of following instructions :
g (i) SHL AX, 1 (i) ROR AX, 1. (04 Marks)
S TE ¢. Explain any three string instructions of 8086. (06 Marks)
il
T o
23
g & OR
8 g 4 a. Write an ALP to find number of 1’s and 0’s in a given 16 bit number. (06 Marks)
§ k- b. What are assembler directives? Explain the following assembler directives with an example:
§‘g (i) DW (i1) OFFSET. (06 Marks)
58 c. Explain any four Flag Manipulation Instructions of 8086. (04 Marks)
£5
*‘E’fg Module-3
S B 5 a. Explain the stack structure of 8086. (06 Marks)
8 5‘ b. Explain the Interrupt cycle of 8086. (04 Marks)
04 c. Write an ALP to find factorial of a 8 bit binary number. (06 Marks)
=]
s OR
g 6 a. Explain passing parameters to procedures with an example program. (06 Marks)
& Explain MACROS in 8086, with an example. (04 Marks)
- c. Write a program to generate a delay of 10 minutes using 8086 microprocessor operating on
10 MHz frequency. Show delay calculation in detail. (06 Marks)
1of2
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_ _ Module-4
7 a E.xp[am maximum mode of 8086 with a neat block diagram. Write the memory read timing
dlagra_m. ‘ (10 Marks)
b. Explain I/O addressing capability of 8086. (06 Marks)
OR

8 a. Design an Interface between 8086 CPU and two chips of 16K x§ EPROM and two chips of
32K x8 RAM. Select the starting address of EPROM suitably. The RAM address must start

at 00000H. (08 Marks)

b. Explain the BSR mode of operation of 8255. (04 Marks)

. What do you mean by key debouncing? Explain key debouncing circuit. (04 Marks)
Module-5

9 a. Interface ADC 0808 with 8086 using 8255 ports. Use Port A of 8255 for transferring digitial
data outut of ADC to the CPU and Port C for control signals. Assume that an analog input is
present at I/P2 of the ADC and a clock input of suitable frequency. Draw the schematic and

write a program to convert an analog data to digital using ADC interface. (08 Marks)
b. Explain the following keyboard handling INT21H DOS function:
(1) O1H (1) 02H (1) 09H (iv) 0OAH (08 Marks)
OR

10 a Interface an 8255 with 8086 at 80 H as an /O address of port A. Interface five 7 segment
displays with the 8255. Write a sequence of instructions to display 1, 2, 3, 4 and 5 over five
displays continuously as per their positions starting with 1 at the least significant position.

(10 Marks)
b. Discuss the interface between 8086 and 8087 Numeric processor with a neat diagram.
(06 Marks)
# ok ok ok ok
20f2
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Fourth Semester B.E. Degree Exammatwn, Jan./Feb. 2021
Signals and Systems

4

Time: 3 hrs. Y ° Max. Marks: 80
Note: Answer any FIVE full questions, choai‘smg ONE full question from each module.

M&M
1 a. For the trapezoidal pulse x(t) sh‘iwn in Fig Ql(a), find the energy of x(t) also energy of
dx(l)
al y(t) = -
signal y(t) = %

50, will be treated as malpractice.

g blank pages.

ba, \D‘etermme whethet" the fo!low:ng 51gna]5 are periodic, if they are periodic, find the
“fundamental perfod o

(1) x(t) = -os (Zm) + sin (3t) (QJ) x(n) = cos (%nn}-sin (% nn) (04 Marks)
c. Sketch the e‘ven and odd comp@nents of the signals depicted in Fig Q2(c) i) and ii)

4 @G} 2&)

2

) ’f-—-\_),
E& Fig Ql(a) (04 Marks)
g & b. For x(t) aagl y(f) given in Fig Q1(b) — i) and ii), respectively carefully sketch.
25 i) x(t) }’(*th) i) x(4 - 1)-y(t) '
£z 4 )
%%_ R Ty m -.‘=~\'—"l
Té § 3 4 e - A =
(==
ol =
8 3 -1
-: :-o: :\ LY
= w® L
£3 %‘g Ql(b) —1i) s Fig Q](b) — i) (06 Marks)
=9 C. For the follong systems described 33}* the input output relation, determine whether the
2 = system is linear, time invariant, ca?isaf and stable =
gx g () ) =x(n) +u(ntl) ¢ L(;_;_)ﬁ yt) =e*u(t) 4% (06 Marks)
@ % £, OR
g2 Z a, Llst the elementary contmueus time mgnals wlth suitable expression and diagram for each.
S & A (06 Marks)
=R
= G
58
1
£ 2
<
g
i
g
2
E

'?J"“’nrf‘* M VI S SN
N ] Lt
L ot _l\_j‘_.e
o Fig Q2(c)—1) Fig Q2(c) — ii) (06 Marks)

| of 2
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Module-2 £
3 a. Suppose the input x(t) and impulse response h(t) of a LT Syste

() x(t)=2u(t-1)-2ut-3) h D
(i) h(t) = u(t + 1)~ 2u(t — 1) + u(t — Ry,
Find the output of this system. " (10 Marks)
b. State and prove the commutative and dlstrlbutwe propemes of the convolution sum.
¥ -y (06 Marks)
Ay

’(\'7\\

) @R <\
4 a. ALTI system has impulse response given by h(n) = u(n) — u(n — 10)
Determine the output of this systenfi \yhen the input x(n) is def‘ned by

x(nN)=un-2)-u@-7). &N v (08 Marks)
b. State and prove the associative property of convolution 1ntegral (04 Marks)
c. A continuous time LTI systen has impulse response.as shown in Fig Q4(c)
L& 1 > e
. Flg Q4(c)
Find 1ts output if the input is x(t) a(t —1)+8(t-2)+ 6 t— 3) (04 Marks)
Module-3
I
memoryless causal and Stable "
i) hy=eu(-1- t) -‘_-\-:
ii) h(n)= cos(n) u(n) '
iii) h(t) = u(t + 1)4; 2uft—1). _ 2 (06 Marks)
b. Determine the speclra of the mgnaivgt(h) = cos( 3 n). | (05 Marks)
c. Determine and sketch the magﬁtﬁxde and phase spa\‘ﬁ;a of the signal
x(n) =(=1)";—0<n<cw_ J 2 (05 Marks)
_ . ad QR
6 & 'Evaluate the step- response for the LT] systems represented by the following impulse
responses. i) h(@.=t-u(t) ii) h(t) =M (06 Marks)
b. Evaluate the Fourler series representanon for the signal x(t) = sin(2xt) + cos (3nt). (07 Marks)
c. Define continuous Time Fourier Series. State any 4 properties of CTFS. (03 Marks)
.7 Module4
7 a. State and prove Parseval s theorem for continuous Time Fourier Transform. (04Marks)
b. Find the DTFT forthe signals
i) x(n) =2" u(-r) %y i) x(n)=a" ;Ja| <1 (06 Marks)
c. Find the FourierTransform of the signal
x(t) = Sin (nt)e™- u(t) (06 Marks)
20of3
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Y

OR

8 a. Evaluate the Fourier transform for the signal x(t) = '- 1). Sketch the magnitude and

phase spectra. (06 Marks)
b. Determine the signal x(n) if its DTFT is as shov%\m F ig Q8(b)
1
) £%
s
“"gF‘ng Q8(b) - (05 Marks)
C. State sampling theorem. Deterﬁfmeiﬁle Nyquist rate correspc‘hdmg to the following signals.
i) Xi(t) = cos (150mt)- sin (I@W i) xo () = cos’ (2001%?)“‘“ (05 Marks)
7 Module-5 -, 1 Y
9 ia, cgnvolution property of Z transform (04 Marks)
b. f'the stgnal L~
\\.\%3
(06 Marks)
& Usmgsﬁo%r serles expansion mef I determme the i inverse Z-transform of
(™K (2) = ¢, with ROC alihe cept = &Y
(i) X(z) = | - with ROC l7 > 5 ™ (06 Marks)
+ L A ‘f
2 Ay,
v %" .
10 a. Fi i q@ signal corresp?,nd %‘fo the Z- transfdr """
\ <1
X e Followmg cases of ROC
L }(] 1 A/
4
1 -
iR |ui'B§OC — < e (05 Marks)

Pcausal system I@%;:fﬁput x(n) and ou%mﬁ y(n) Determme transfer function and impulse
response of this

(05 Marks)
2
¢. A LTI discrete time system glven by the system function H(z)= s |4Z
1-3.527' +1.52*
Specify the ROC of H(ﬁ%nd determine h(n) for the following conditions.
i) The system is slablq, 11) The system is causal. (06 Marks)
O
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Fourth Semester B.E. Degree Exammatlon, Jan./Feb. 2021
Principles of Commumcatlon Systems

Time: 3 hrs. L ~Max. Marks: 80

Note: Answer any FIVE full quest:ons, cho&smg ONE full quesnan ﬁ'om each module.

1 a. Define Modulation. Explain nee - (06 Marks)

b. Derive expression of AM by bdth time and ﬁ‘equency domam representation with necessary

waveforms. @ & (06 Marks)

c. A 400W carrier is mgdular,éd on a depth of 75%. Ca?is{llate the total power in the modulated
wave in the followmg forms of AM.

i) Double mdeban@ suppressed carrier ||)§SB. (04 Marks)

wt 1 =-
g, ¥

i S, \
e OR

2 a Explain the generatlon of DSBSC wave using balanced modulator using diodes with

50, will be treated as malpractice.

relevant’ maﬂwematlcal equations. . (08 Marks)
b. Exphﬂthggeneratlon of SSB wav*Q using phase dlscnmlnﬁt ion method with the help of neat

functional block diagram. A y (08 Marks)

3 a. Describe angle modulatlb;i."’i'

4 (06 Marks)
b. Explain the generation of frequency modulafgd wave using indirect method. (08 Marks)
c¢. The carrier swing, fa FM signal 70kHz: and the modulatmg signal is a 7kHz sine wave.
Determine the m@t@%]ation index of FM mg‘nal A (02 Marks)
i OR

4 a. Explaln_thq_workmg af PLL au&Lobtam the modulatmg signal by using linear model of PLL.
\ 4 (08 Marks)
b. Explaln{he working of a supefheterodyne recewer using block diagram. (08 Marks)

N Modiile:3
5 \De’tscrlbe Mean, Céfré]anon and Covarfance functions with respect to stationary random
process - (08 Marks)

b. Explain the gﬁgop._. ‘ =Yés of'auto corr,_e’f%i:ion function and power spectral density. (08 Marks)

=" OR
6 a. Discuss thermal noise in detall (06 Marks)
b. An amplifier operating over the frequency range from 450 to 460kHz has a 100KQ input
resistor. What is the“rms noise voltage at the input to this amplifier if the ambient

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

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2

temperature is 17°C? Also calculate noise power and power spectral density. (04 Marks)
C. What is white umsﬁ;‘? Plot power spectral density and auto correlation function of white
noise. .—:.,:_.. . (06 Marks)

1 of2
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Module-4

7 a. Inany receiver how the noise is produced? Explain. (06 Marks)
Derive the equatlon for the signal to noise ratio at the @u%?u fDSBSC receiver. (06 Marks)

c. An AM receiver operating with a sinusoidal wave 536%80% modulation ahs an output signal

to noise ratio of 30dB. Calculate the correspondmg %amer to noise ratio. (04 Marks)

OR A%/

8 a. Discuss about threshold effect in FM recef@n‘g@system gy, (06 Marks)
b. Derive the equation for figure of merit -ﬂ;_/e%utput of the FM rece v ) (10 Marks)
&
°Module- .
9 a. State the sampling theorem. Ex‘ial ampling theorem in Fgé]— ncy domain. (06 Marks)
b. Explain the generation of P tate its advantages, dlsa@a ages and application.
_ (10 Marks)
6\\ ':'E?Jﬁ.\. OR .cf% ¥
10 a. With the neat block dﬁ%m explain the generaﬁ‘a@and reconstruction of PCM signals.
(06 Marks)
b. Derive an expnesél_on for quantization e @% and signal to quantization noise ratio for
non-sinusoidal lg@M signals. __j\ : (06 Marks)
c. Writea shoér{ﬁte on VOCODER. & (04 Marks)
“lagh,
&
W
.,;;{\.,I -\
¢

£ 2 0f2
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18EC32

USN

Third Semester B.E. Degree Examination, July/August 2021

Network Theory
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions.

o
P

Find the equivalent resistance Rab for circuit in Fig. QI (a) and use it to find 1. (06 Marks)

il o

(25 10

120 Buv 3

b Fig. QI (a)
b.  Determine power supplied by the dependent source of Fig. Q1 (b), using nodal analysis.
(06 Marks)

50, will be treated as malpractice.
&
£

Fig. Q1 (b)
. Determine current through 2 Q resistor of Fig. Q1 (c¢) using mesh analysis. (08 Marks)

(1)1
150

L
%Ln. *‘)'11\1 2N

T Fig. Q1 (¢)

2 a. Using source transformation and source shifting techniques, find voltage across 2 Q resistor
in Fig. Q2 (a). (06 Marks)

LYY

* Fig. Q2 (a)
b. Find I}, I, I in the circuit of Fig. Q2 (b) using mesh analysis. (06 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 evaluator and /or equations written eg, 42+8
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c. Compute Vi, Va1 in the circuit of Fig. Q2 (c) using nodal analysis. (08 Marks)
7 +- 2 . *
30 A e
:l:j%ﬁ' jb_rvg (2
Fig. Q2 (c)
3 a  For the circuit in Fig. Q3 (a), use the superposition theorem to find I. (06 Marks)
gU3sy

3

Fig. Q3 (a)
b.  Using Norton’s theorem, find current through 5 Q resistor in Fig. Q3 (b). (06 Marks)

.

b 1{ Zéﬂ' e

20V

@

Fig. Q3 (b)
¢. State Millman’s theorem, using Millman’s theorem find I, in Fig. Q3 (c). (08 Marks)

¢

2. o 50 I
50V q';‘-ﬂ-é

20v [HOV

Fig. Q3 (¢)
4 a. Determine the Thevenin equivalent at terminals A-B of the circuit in Fig. Q4 (a). (06 Marks)

o
2.0 25V L
| -

Fig. Q4 (a)
b. Compute the value of R that results in maximum power transfer to it in Fig. Q4 (b). Find the
maximum pPOWer. (06 Marks)

o
] 0¢5\Vx
R

*r
il el

~ Fig. Q4 (b)

20of5
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i c. State Reciprocity theorem. Find V and verify Reciprocity theorem for circuit in Fig. Q4 (c).
: (08 Marks)
1=10h

ha
T

Nax

Fig. Q4 (c)
5 a. Inthe network shown in Fig. Q5 (a), the switch K is opened at t = 0. Solve for the values of
v, &Y and d’}’ att=0". (10 Marks)
dt dt

\%

{00 A l
K
ke
( T Fig. Q5 (a)

b. In the network shown in Fig. Q5 (b), a steady state is reached with the switch K open. At

t = 0 switch K is closed. Solve for the values of I, I, V¢, % ! d::—’ act=0". (10 Marks)

oA

6 4. Inthe network shown in Fig.6(a), K 1s changed from position a to b at t = 0. Solve for i, d—;,

d % s s & F:
dt; att=0", The steady state having reached before switching. (10 Marks)

{000 A

ol
ooV b i :
5 l D ELL
O-WF
T Fig. Q6 (a)

b. In the network of Fig. Q6(b), the switch K is closed at t = 0 with zero capacitor voltage and

zero inductor current. Solve for (a) Vyand Voatt=0 (b) V, and V> at t = %0, (¢) —q:—'
t
and 4%, att=0", (d) g Yﬁ att=0". (10 Marks)
dt dt”
K
Vv

Fig. Q6 (b)

3of5

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



18EC32

7 a. Inthe circuit given in the Fig. Q7 (a) switch is closed on position 1 at t = 0 and at t = 500 ps,
switch is moved to position 2. Obtain the equation of current in both intervals. Use Laplace
transforms. (10 Marks)

Fig. Q7 (a)
b Determine the Laplace transform of the periodic sawtooth waveform, as shown in
Fig. Q7 (b). (10 Marks)
abte)

T é

4
o

R+

Fig. Q7 (b)

8 a. A voltage pulse, of unit height and width T is applied to the circuit in the Fig. Q8 (a) at t = 0.
Determine the voltage across the capacitance C as a function of time. (10 Marks)

Vi) £-0

g t("—éa.\ > v;’:[cf{

Fig. Q8 (a)
b. Determine the Laplace transform of waveform given in Fig. Q8 (b). (10 Marks)

15/{}\:)
\ f /
-4 ) 3>

Fig. Q8 (b)

)

9 a With respect to series resonant circuit, show that resonant frequency 1s equal to the

geometric mean of two half power frequencies. (08 Marks)
b. A series resonant circuit includes 1 pF capacitor, resistance of 16 € and an inductance of L
henry. If the bandwidth 1s 500 rad/sec, determine (i) ®, (i) Q (1) L.
(06 Marks)
4 of 5
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c. Find the value of L for which the circuit resonates at a frequency of 1000 rad/sec for the

circuit in the Fig. Q9 (c). (06 Marks)
ARV =
L T"J \
Fig. Q9 (¢)
10 a. Derive Z-parameters in terms of hybrid parameters. (08 Marks)
b. Determine the Z-parameters of the network shown in Fig. Q10 (b). (06 Marks)

Fig. Q10 (b)
c. For the network shown in Fig. Q10 (c), find the Y parameters. (06 Marks)

25 23 1,

Fig. Q10 (¢)

% ok sk ok sk
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= 18EC33

Third Semester B.E. Degree Examination, July/August 2021
Electronic Devices

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

8 1 a.  What are the different types of Bonding Forces in solids and explain any one. (06 Marks)

8 b. Draw the typical band structures at OK for insulator, semiconductor and metal and explain

= it. (06 Marks)

S ¢. With mathematical equations, describe the hall effect. (08 Marks)

%

% 2 a. Explan Electron-hole pair in a semiconductor with the help of the graph. (06 Marks)
S b. Explain the effects of temperature and doping on mobility. (06 Marks)
o8 : - . . .
2= c. Describe the drift of electrons and holes in a semiconductor bar. (08 Marks)
x B
S =) 3 a. Draw the I-V characteristic of a Pn-junction with current equation under equilibrium,
Eu;'o forward and reverse bias and explain it. (06 Marks)
8 é b. Explain the concept of Zener breakdown with energy band diagram. (06 Marks)
g o c. Explain the solar cells with structures. (08 Marks)
ﬁ £ 4 a. Draw the piece wise linear approximations of junction diode characteristics for ideal diode,
2 - * . % = = ~ .
¢ ; ideal diode with offset voltage and ideal diode with offset voltage and resistance. (06 Marks)
=2 b. Draw the schematic representation of a P-i-n photodiode and explain it. (06 Marks)
<o . 3 3
g8 ¢. Explain the Avalanche Breakdown with energy diagram. (08 Marks)
o L
ERS : ; :

S 2 5 a. Explain the working of P-n-P device and also draw the curve of I¢- versus Vge. (06 Marks)

3 5 b. Describe the various mechanisms of a switching cycle of a PnP transistor. (06 Marks)

g5 c. Write the step-by-step fabrication of a BJT with diagrams. (08 Marks)

w o

B .

S p 6 a. Define the following parameters:

*é’_ E 1) Emitter injection efficiency

= i)  Current transfer ratio

‘2 g ii1)  Base to collector current amplification factor. (06 Marks)

g g b. Draw the simple switching circuit of PnP transistor and explain it. (06 Marks)

2 E c. Discuss Base Narrowing in PnP transistor. (08 Marks)

2 8 |

Q"Eﬂ 7 a. Explain the operation of a basic Pn JFET for different gate voltage. (10 Marks)

2 E b. Draw the small signal equivalent circuit of JFET and explain it. (10 Marks)

=3

E =

5 & 8 a. Draw the energy band diagram of an two terminal MOS capacitor with a P-type substrate for

S 5 a negative gate bias and a moderate positive gate bias and explain it. (10 Marks)

e b. Explain the structure of n-channel enhancement mode and depletion mode MOSFET.

ig (10 Marks)

> . : : ! :

= 9 a. Describe the Rapid thermal processing with the help of diagram. (10 Marks)

£ b. Explain the method of ION implementation with schematic diagram. (10 Marks)

(=5

= 10 a.  What are the types of integrated circuits and explain it. (06 Marks)
b. Mention the Advantages of Integration. (06 Marks)
c. With input and output waveforms, explain the working of CMOS inverter. (08 Marks)

* % ok ok %k
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the rem

50, will be treated as malpractice.

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

USN 18EC34
Third Semester B.E. Degree Examination, July/August 2021
Digital System Design

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 a. Define combinational logic circuit and place the following equation into the proper
canonical form:
P=1{a, b, c)=ab" +ac’ +bc (04 Marks)
b. Obtain minimal expression using k-map for the following incompletely specified function:
F(a, b, c,d)=2m(0, 1,4, 6, 7,9, 15) + 2d(3, 5, 11, 13) and draw the circuit diagram using
basic gates. (06 Marks)
C. Minimize the expression using Quine Mecluskey method.
Y = ABCD + ABCD + ABCD + ABCD + ABCD + ABCD (10 Marks)
2 a. Place the following equations into the proper canonical form:
) G=flw,x,y,2)= WX + Yz
iy T=fa,b,c)=(a+b)(b+c). (04 Marks)
b. Obtain minimal logical expression for the given maxterm expression using K-map
fla,b,c,d)=nM (0, 1,4,5,6,7,9, 14) . nd(13, 15). (06 Marks)
¢. Obtain all the prime implicants of the following Boolean function using Quine-Meckluskey
method '
fla, b, c,d) =20, 2, 3, 5, 8, 10, 11). Verify the result using K map technique. (10 Marks)
3 a. Draw the circuit for 3 to 8 decoder and explain. (08 Marks)
b. Implement the following Boolean function using 4:1 multiplexer.
F[A,B,C,DJ=2m(0, 1,2, 4, 6,9, 12, 14). (06 Marks)
¢. A combinational circuit is defined by the functions Fi = ¥m (3, 5, 7), F, = 2Zm (4, 5, 7).
Implement the circuit with a programmable logic array having 3 inputs, 3 product terms and
two outputs. (06 Marks)
4 a. Draw the key pad interfacing diagram to a digital system using 10-line decimal to BCD
“encoder and explain. (06 Marks)
b. Explain Look-Ahead carry adder with neat diagram and relevant expression. (06 Marks)
c. Design 2-bit comparator using gates. (08 Marks)
5 a. Explain the operation of a switch debouncer using S-R. Latch with the help of circuit and
waveforms. _ (06 Marks)
b. Find characteristic equations for S-R and T. Flip flops with the help of function tables and
explain. (06 Marks)
c. [Explain the working principle of 4-bit synchronous binary counts. (08 Marks)
1 of2
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6 a
b.
7 a.
b.
8 a.
b.
9 a
b.
10 a.
b.
c.

18EC34

Draw the logic diagram, functional table and timing diagram of master-slave JK flip flop
and explain briefly. (10 Marks)
Explain four bit binary ripple counter with logic and timing diagram. (10 Marks) -

Design mod-6 synchronous counter by using JK flip-flop, with excitation table. (10 Marks)
Draw and explain Mealy and Moore sequential circuit model and compare mealy and Moore

circuit models. (10 Marks)
Design a Mod-6 synchronous counter using clocked T Flip-Flop. (10 Marks)
Construct the transition table, state table and state diagram for the sequential circuit shown
in Fig.Q.8(b). (10 Marks)
faud
) >—

Fig.Q.8(b)

Design and draw Mealy model of sequential detector circuit to detect the pattern 101.
(10 Marks)

Draw the block diagram of serial adder with accumulator and explain its working operation.
(10 Marks)

State the guidelines for construction of state graph. (06 Marks)
Draw the block diagram of binary multiplier and explain its working principle. (08 Marks)
Draw and explain the operation of FPGA implementation of a parallel adder with
accumulator. (06 Marks)

* ok ¥k ok
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Third Semester B.E. Degree Examination, July/August 2021
Computer Organization and Architecture

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

. 1 a. Explain following registers: (i) PC (1) IR (111) MAR (06 Marks)
2 Explain how user program and OS routine are sharing processor with printer. (08 Marks)
E c. Explain basic performance equation. (06 Marks)
g 2 a. Perform using 2’s complement arithmetic: (1) -5 +(-2) (ii) Subtract -5 from —7 (06 Marks)
B b. Explain BIG-ENDIAN and LITTLE-ENDIAN assignment. (06 Marks)
2 C. Illustrate instruction execution and straight line sequencing for the program C «[A] + [B].
8 [Assume that each instruction 1s 4 byte]. (08 Marks)
f; 3 a. Listthe generic addressing modes with assembler syntax and addressing function. (10 Marks)

b. Explain shift and any two rotate instructions with relevant diagrams. (10 Marks)

4 a. Write assembly language program to add ‘N’ numbers and store the result in ‘SUM’.
Assume the following address:
(1)  Program should start from “100°.
(11) *N’is stored at 204
(111) Numbers are stored in memory from the address 208. Each number is 4 bytes.
(iv) ‘SUM?’ is stored at 200

e
g
=
B4
= =
g g
%
§ g (v) Assume each instruction is 4 byte (08 Marks)
R b. Explain stack concept with relevant diagrams. (08 Marks)
E“?% c. List the steps involved in ‘CALL’ and ‘RETURN" instructions. (04 Marks)
=
gg 5 a. Explain IO interface for input device and also write the assembly program that reads the
~F one LINE from the keyboard and echoes it back to the display. (10 Marks)
E 2 b. Explain methods used for enabling and disabling interrupts. (10 Marks)
g % 6 a. Explain daisy chain method used for handling simultaneous interrupt request. (06 Marks)
g . Explain memory mapped I/O access. (06 Marks)
§ g c. Explain use of DMA controller in computer system. (08 Marks)
S
g E 7 a. Calculate number of address lines required to access following memory:
s ()64 KB (i1) 512 MB (1) 256 KB (iv) 8 GB (04 Marks)
£ b. Explain internal organization of 2M x 8 dynamic memory chip. (08 Marks)
—;ig ¢. Explain different types of nonvolatile memory. (08 Marks)
G 2
é E 8 a. Explain cache memory and its relevant terms. (08 Marks)
o Explain virtual memory organization. (06 Marks)
= c. Explain magnetic disk principles. (06 Marks)
=]
é 9 a. Explain single bus organization of the data path inside a processor. (10 Marks)
= b. List the steps involved in memory read operation and also draw corresponding timing
£ diagram. (10 Marks)
10 a. Write the control sequence for execution of the instruction Add (R:). R,. (06 Marks)
b. Explain block diagram of a complete processor. (06 Marks)
c. Explain micro programmed control concept. (08 Marks)

% kR ¥
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Third Semester B.E. Degree Examination, July/August 2021
Power Electronics and Instrumentation

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.

% 1 a. Briefly explain power electronic system with neat block diagram. (04 Marks)
& b. Mention and explain the different types of power electronic converters and mention their
= any two applications. (08 Marks)
% c. Explain an operation of resistance firing circuit with neat waveforms. (08 Marks)
&gj:é 2 a. Explain with a neat circuit diagram VI characteristics of SCR, define the latching current,
g E‘ break over voltage and holding current. (08 Marks)
- b. Explain briefly about the gate triggering circuits with waveforms. (08 Marks)
ol c. [Explain with a neat circuit diagram basic operation of ulT. (04 Marks)
8.9 < :
8 é 3 a. Explain with neat waveforms phase angle control and PWM control. (09 Marks)
§ w b. Explain briefly how choppers are classified. (06 Marks)
28 c. A DC chopper circuit connected to a 100V DC source supplies an inductive load having
§E 40mH in series with a resistance of 5Q. A freewheeling diode is placed across the load. The
g g load current varies between the limits of 10A and 12A. Determine the time ratio of the
w g chopper. (05 Marks)
8 2 : s
s ;E'; 4 a. Explain the working principle of stepdown chopper with neat circuit diagram and
g2 waveforms. And drive the equations for rms voltage and current. (10 Marks)
__g’ 8 b. With necessary waveforms explain the operation of a single phase half wave controller with
2 g inductive load. Derive the expression for average load voltage. (10 Marks)
:;?; 5 a. How inverters are classified. (04 Marks)
&2 b. With a neat circuit diagram and waveforms explain the operation of single phase half bridge
28 inverter with resistive load. (08 Marks)
E & ¢. A basic D’Arsonval movement with an internal resistance of 50Q2 and a full scale deflection
.8 current of 2mA is to be used as a:multi range voltmeter. Determine the series resistance to
g é’ obtainthe voltage ranges of D-10V, 0-50V, 0-100V. (08 Marks)
== . o ; §
5 § 6 a. Briefly explain the discontinuous mode fly back converter. (10 Marks)
2 b. What are the different types of static characteristics and define each term. (10 Marks)
= .
£ & 7 a’Draw the block diagram and explain the working principle of dual slope integrating type
s DVM. (08 Marks)
E = b. Explain the working principle of digital frequency meter with basic circuit. (06 Marks)
o < c. Derive an balance bridge equation forwheat stone’s bridge. (06 Marks)
o ™ 8 a. With help of staircase waveform and block diagram explain the working of staircase
Z ramp-type voltmeter. (06 Marks)
g b. With block diagram, explain the time base selector. (06 Marks)
§ C. Derive an equation for unbalanced wheat stone’s bridge. (08 Marks)
- 9 a. Write a brief note on potentiometer type resistive transducer. (06 Marks)
b. Explain the working of analog weight scale. (06 Marks)
c. With a neat diagrams, explain the PLC structure. (08 Marks)
10 a. With a neat sketch, explain construction and working of LVDT. (10 Marks)
b. Write a note on PLC operation and relays. (10 Marks)
% % %k & ok
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USN 17EC33
Third Semester B.E. Degree Examination, July/August 2021
Analog Electronics
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 Mention the steps involved for obtaining the AC equivalent of a transistor network.

will be treated as malpractice.

k pages.

=50,

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

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

(04 Marks)
Derive an expressions for input impedance, output impedance and voltage gain for CE fixed
bias configuration using re equivalent model. (08 Marks)
Define hybrid parameters and explain hybrid © model with neat sketch. (08 Marks)

Draw the circuit diagrams, for transistor r. model in common Emitter and common basc

configuration. (04 Marks)
Derive expressions for Zi, Zy, Ay and A; for emitter follower configuration using
approximate hybrid equivalent model. 5 (08 Marks)
For the netWorlc shown in Fig.Q2(c), without CE(unbypassed), determine r., Z;, Zg and A,.
X 20V -
Lown. 2:2% N
T sy
Vi o—1 C2=10RE
cy= lopf " Gwen pzl2o
0+56 K.
Fig.Q2(c) - (08 Marks)
Mention the differences between JFET and MOSFET. (04 Marks)
Explain with ‘neat sketches operation and characteristics of n-channel enhancement
MOSFET. ! (08 Marks)
Find ry, ZI, Zy, and Ay for the circuit shown in Fig.Q3(c).
20V
2o 2 2V
ey
\Jl____ﬁ" th_ i
. Given datu -
Re, IO gm = 128 MS
— == N Tz Yoes= HORS
=r _J. E.
Fig.Q3(c) £ (08 Marks)

Sketch the following circuit diagrams :

1) JFET AC equivalent model of source follower ii) Cascaded FET amplifier. (04 Marks)
Derive an expressions for Z;, Zo, and Ay using small signal JFET amplifier for self bias
configuration (Bypassed Rs). (08 Marks)
For the source follower network shown in Fig.Q4(c), determine : 1) rg 1i) Z; 1iii) Zo iv) Av.

+ 9%

oospf
o OS‘HF
m ' (et
‘?"r ! 9. 2m i
Bpe = Q.SHS
="-28
Fig.Q4(c) ARkl g

(08 Marks)
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5 a An amplifier rated at a 40W output is connected to a 10 Q speakér find :
1) Input power required for full output if power gain is 25dB

ii) Input voltage for rated output if the amplifier voltage gain is 40dB. (06 Marks)
b. Explain high frequency response of JEFT amplifiers. (08 Marks)
c. Explain multistage frequency effects. (06 Marks)
6 a. Derive an expressions for Miller input and output capacitors. (06 Marks)
b. Determine 1., Ay and R; for the low frequency response of BIT amplifier circuit shown in
Fig.Q6(b). Assume ry = . -
Fig.Q6(b) (08 Marks)
€. Draw the circuit diagram of :
1) High frequency response of BJT amplifier in CE mode with capacitances effects
ii) Low frequency response of FET amplifier in common source mode with capacitive
elements effects. (06 Marks)
7 a. List the conditions for sustained oscillations. (04 Marks)
b. Explain with neat circuit diagram, series resonant crystal oscillator using BIT. (08 Marks)
¢. Design the RC elements of a Wein bridge oscillator for the operation at f= 10KHz and draw
the oscillator circuit using op-Amp. (08 Marks)
8 a. Explain effect of negative feedback on gain and Bandwidth. (05 Marks)
b. Explain with neat circuit diagram, the operation of BJT Colpitt oscillator and mention its
advantages over Hartely oscillator. (08 Marks)
c. Explain UJT relaxation oscillator with necessary equations and waveforms. (07 Marks)

9 a. Classifythe power amplifiers and define them with necessary waveforms and ‘Q’ point.
(06 Marks)

b. Explain series transistor voltage regulator with neat diagram. (06 Marks)
c. Calculate input power, output power and efficiency of the series fed class A power amplifier
circuit shown in Fig.Q9(c).

-+ 20V
V1e
KL 201
R=2%
<
Vi (o
=
Fig.Q9%(c) (08 Marks)

10 a. Define : i) Cross over distortion  ii) percentage voltage regulation ii1) amplifier efficiency
iv) harmonic distortion V) voltage regulator. ‘ (10 Marks)

b. Explain transformer coupled class A power amplifier with necessary equations. (06 Marks)

C. For class ‘B’ amplifier using a supply of Vee = 30V and driving a load of 16€Q2, determine
maximum input power and output power. (04 Marks)

& % %k &k
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Important Note : 1. On completing your answers, compulsorily draw diagonal cro ss lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equ ations written eg, 42+8

USN 17EC34
Third Semester B.E. Degree Examination, July/August 2021
Digital Electronics

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 a. Define the following with an example: (i) Sum of products (i) Product of sums
(111) Canonical sum of products - (iv) Canonical product of sums (v) Minterm. (10 Marks)
b. Obtain the minimal logical expression for the given minterm using K-map.
T =f(a,b,c,d,e)= ) (0,2,8,10,16,18,24,26) ' (05 Marks)
c. Simplify the following maxterm expression using K-map:
A= f(w, x,y,2)=n(2,3,8,9,10, 11, 12, 13, 14, 15) (05 Marks)
2 a. Simplify the following using Quine-McClusky minimization technique and also verify the
same. £ 3
D =f(a;b,c,d) =) (0,1,2,3,6,7,8,9,14,15) (10 Marks)
b. Express the following SOP equations in the form of minterms:
(i) G=1(A,B,C)=ABC+ABC+ABC
(i1) P=fiw,x,y,2z)= wxyz +wx'yz' + wxyz' + w'x'yz' (04 Marks)
c. Place the following equations into proper canonical form:
(1) P=f(a,b,c)=ab’+ac'+bc
() T=~f(a,b,c)=(a+b")(b +c) (06 Marks)
3 a. Define:. (1) Subtractors (ii) Binary comparators (111) Full Adder (06 Marks)
b. Realize the following using 745151 8 : | MUX :
iy F=flxyr)= Z (1,2,4,5,7)
(i) T=f(w,x,y,z)= Z(O 1,2,4,5,7,8,9,12,13) (06 Marks)
¢ Write the truth table of two-bit magnitude comparator. Write the K-map for each.
Output of two-bit magnitude comparator and the resulting equation. (08 Marks)
4 a. Designa 4—f0_—16 Decoder using two 74X X138 decoders. ' (05 Marks)
b. With a neat diagram, explain carry look ahead adder. (10 Marks)
c. Distinguish between decoder and encoder. Implement full adder using IC74153. (05 Marks)
5 a. Explain Master Slave JK flip-flop with the help of timing diagram and waveforms. (08 Marks)
b. Find the characteristic equation of T and SR flip-flops with the help of functional tables.
(06 Marks)
- With a neat diagram, explain positive edge triggered D-flip flop and explain for different
input conditions. (06 Marks)
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6 a. Explain the operation of switch debouncer built using SR latch with the help of waveforms.

(04 Marks

b. What is a flip-flop? Discuss the working principle of Master Slave SR f/f with the help o}f
timing diagram and truth table. (08 Marks)

c. Define: (i) Propagationdelay (i) Minimum pulse width  (iii) Setup time and
(iv) Hold time 3 (08 Marks)
7 a. Design a mod-6 synchronous counter using clocked D flip flop. (08 Marks)
Explain SIPO and SISO using flip flop. (06 Marks)
c. Design synchronous mod-6 counfer using clocked JK flip flops. (06 Marks)

8 a. Explain mod-8 and mod-7 twisted ring counter with a neat diagram and counting sequence.

(08 Marks)
b. Explain 4-bit binary ripple counter with logic diagram, timing diagram and counting
sequence. \ (08 Marks)
c. Explain mod-4 ring counter with logic diagram and counting sequence. (04 Marks)
9 a. Explain Kealy and Moore sequential circuit model with neat diagrams. (06 Marks)

b. Define: (i) Input variable (i1) Output variable (ii1) State variable and (iv) State.
(04 Marks)
C. Give Mealy state notation, Moore circuit notation and Mealy and Moore mixed circuit
diagram notation for JK flip flop. (10 Marks)
10 a. Give the steps for analyzing the function ofa sequential circuit. (04 Marks)
b. Explain JK flip flop characteristic table excitation table with K-maps for excitation
variables. (10 Marks)
c. Explain the excitation realization for T and D-flip-flops. (06 Marks)

# o ok ok ok
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Third Semester B.E. Degree Examination, July/August 2021
Network Analysis

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

1 a. Using source transformation techniques, find ‘v’ for the circuit in Fig.Q1(a).

"

[T %o

EL an M s . :'DUH}

z Fig.Ql(a) (07 Marks)

B b. Obtain equivalent resistance Ry, for the circuit in Fig.Q1(b) and hence find ‘i’.

g -5

8

.'_§"

=

I Fig.Q1(b) (07 Marks)
¢. Explain ideal and practical current sources. (06 Marks)

2 a. Determine the current Iy in the circuit of Fig.Q2(a) using Mesh analysis.
yaL

% I—J“‘L_ |
Fig.Q2(a) (08 Marks)
b.  Use nodal analysis to find v in the network of Fig.Q2(b).
Pk

Fig.Q2(b) (08 Marks)

C. Explain the concept of super node with an illustration. (04 Marks)
3 a. State and prove Reciprocity theorem. (06 Marks)
b. Use superposition theorem to find i¢ in the circuit shown in Fig.Q3(b).
a kL v
QL sV
&,

Fig.Q3(b) (06 Marks)
¢. Find Thevenin’s equivalent circuit across the terminals a — b for the circuit shown in

Fig.Q3(c). (08 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 evaluator and /or equations written eg, 42+8

ol
Fig.Q3(c)
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4 a. State and prove maximum power transfer theorem for the case of AC source, hence show

that p = Vo (08 Marks)
8R,
b. Find the current through 16 Q resistor using Norton’s theorem in Fig.Q4(b).
Fig.Q4(b) (08 Marks)
¢. Find the current through (10 — 3j)Q2 using Millman’s theorem in Fig.Q4(c). (04 Marks)

Fig.Q4(c)

5 a. The switch ‘K’ is changed from position 1 to position 2 at t = 0. Steady state condition

having been reached at position 1. Find the values of i, % and E a = 0.

[Refer Fig.Q5(a)] (06 Marks)
R=loodL
L=IH
Fig.Q5(a)
b. In the network shown in Fig.Q5(b), Vi(t) = e for t > 0 and is zero for all t < 0. If the
2 3
capacitor is initially uncharged. Determine the value of ddt‘? and dd:;z at t=0".
1oL Wy td)
ﬁ-
¢ n
Y, T::’u T 2y
Fig.Q5(b) ) (08 Marks)
€. Explain initial and final conditions in case of a capacitor. (06 Marks)
6 a. Forthe circuit shown in Fig.Q6(a),
(1) Find the differential equation for 1 (t)
(11) Find Laplace transform of 1y (t)
(111) Solve for 1.(t)
su&E"®
Fig.Qo6(a) (08 Marks)

20f3
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b. For the circuit shown in Fig.Q6(b), (i) Find the differential equation for it(t), (i1) Find
Laplace transform of ic(t), (i11) Solve for 1.(t). (08 Marks)

— ﬂvlF [

"\ CE
0‘5‘;@ (% qutl‘:J Vv
Fig.Q6(b)

€. Obtain Laplace transform for a decaying exponential signal. (04 Marks)

7 a. Prove that the resonant frequency is the geometric mean of the two half power frequencies

.., Show that o, = /0,0, (08 Marks)

Obtain an expression for quality factor of an capacitor. (07 Marks)

C. In a series circuit, R = 6 Q. o = 4.1x10° rad/sec, bandwidth = 10’ rad/sec. Compute L, C
half power frequencies and Q. (05 Marks)

8 a. Obtain an expression for the resonant frequency in a parallel resonant circuit. (08 Marks)

b. Show that a two branch parallel resonant circuit is resonant at all frequencies when

L
RL — R(‘ = \/g (07 Marks)

¢. Find the value of R for which the circuit is at resonance, as shown in Fig.Q8(c). (05 Marks)

5]

[o)
Fig.Q8(c)
9 a. Obtain an expression for h-parameters in terms of Z-parameters. (08 Marks)
b. Find Z and Y parameters for the network shown in Fig.Q9(b). (08 Marks)

tokJL
. Ta

v
I VQ_
Fig.Q9(b)
c. Explain ABCD parameters. (04 Marks)
10 a. Obtain an expression for Y-parameters in terms of ABCD parameters. (08 Marks)
b. Find ABCD parameters for the network shown in Fig.Q10(b).
i 20 T2
+——9‘—-—W‘ e
Fig.Q10(b) (08 Marks)
c. State reciprocity condition for
(1) Z — parameters
(1) Y — parameters
(111) h — parameters
(iv) ABCD — parameters (04 Marks)
% %k ok ok
3of3

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



GBESISGHENE

USN 17EC36
Third Semester B.E. Degree Examination, July/August 2021
Engineering Electromagnetics
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

1 State and explain Coulomb’s law in vector form. (06 Marks)
Point charge Q; = 300 pc located at (1, —1, 3) experiences a force F = 8a, — 8a, —4a, N due
to charge Q, at (3, -3, 2). Find Q.. (06 Marks)

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

Find the total charge within the volume indicated:
i) p,=10z¢""sinmy, 1<x<2; 0<y<l; 3<z<36

i) p, =4xyz", 0<p<2; OSd}S%; 0<z<3 (08 Marks)

Derive the expression for electric field intensity ‘E’ at any point due to uniform line charge
of density p, ¢/m. (07 Marks)

Two uniform surface charge densities of density p. c¢/m” are located at x = +4m. Determine
the electric field at all the points. (06 Marks)
Given D =5x"a_+10za,c/m’, find the net outward flux for the surface of a cube of 2m on
an edge centered at origin. The edges of the cube are parallel to coordinate axes. (07 Marks)

State and prove Gauss law in integral form. (06 Marks)
Find the numerical value of Divergence of D at the point indicated if:

(i) D=20xy’(z+1)a, +20x’y(z+1)a, +10x’y’a, ¢/m’ at PA(0.3,0.4, 0.5)

(1) D =4pzsin ¢a  + 2pzcos dpa, + 2p°sin ¢a, o/m? at PH[I._%,ZJ (06 Marks)

3

Given D = {%ar] ¢/m’ in spherical coordinates evaluate both sides of divergence theorem
for the volume enclosed betweenr=1 mand r=2 m. (08 Marks)

Define scalar electric potential. Derive the expression for potential due to a point charge.
(06 Marks)

Find the work done in moving a 5 pc point charge from origin to p(2, —1, 4) through the
field E =2xyza, +x’za, +x"ya, V/m via the path:

(1) Straight line segments (0, 0, 0) to (2, 0, 0) to (2, =1, 0) to (2, —1, 4)

(1) Straight line x = —2y; z = 2x (08 Marks)
Given V =50x"yz + 20y” v in free space,

(1) Find voltage at P(1, 2, -3)

(11) Field strength E at P. (06 Marks)

Using Laplace equation derive the expression for capacitance of a co-axial cylindrical
capacitor. The boundary conditionsare V=Vyatp=aand V=0atp=b, b>a. (10 Marks)
In spherical coordinates V = 865 V at r = 50 cm and E = 7482 a, V/m at r = 85 cm.
Determine the location of voltage reference if the potential depends only on ‘r’. (10 Marks)
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6 a. State and explain Biot-Savart’s law. (05 Marks)
b. Find *H’ at origin due to an infinite conductor carrying a current of SA in ay direction and
located at x =2 and z=-2. (07 Marks)
: 2 2 . 8 .
c. Given H= - +, 4 a,+—a, A/m, find J. Find total current passing through z = 4;
74 i Z

ISx<2; 35y=35 (08 Marks)
7 a The point charge Q = 18 nc has a velocity of 5 x 10° m/s in the direction

a, =0.60a, +0.75a, +0.30a, . Calculate the magnitude of force exerted on the charge by:
(1) B=-3a, +4a_+6a, mT (i) E=-3a, +4a, +6a,KV/m (06 Marks)
b. Derive the expression for the force on a differential current element moving through a steady
magnetic field. (08 Marks)

¢. The field B=-2a +3a, +4a, mT is present in free space. Find vector force exerted on a

straight wire carrying 12 A in aag direction, given A(1, 1, 1) and (1) B(2, 1, 1) (ii) B(3, 5, 6).
(06 Marks)

8 a. Define Magnetization. Given a ferrite material which is operating in a lincar mode with

B=0.05T and pu, = 50. Calculate ¥, M and H. (06 Marks)
b.  Derive the boundary conditions for magnetic fields B, H and M for the interface between the
different magnetic media. (07 Marks)

C. Let wy =4 pH/m in region 1 where z > 0 while p» = 7 pH/m in region 2 where z < 0,
K =80 ay A/m on the surface z=0.If B, =2a _—-3a +a, mT inregion 1, find B,. (07 Marks)

9 a  Anareaof0.65m’ inz=0 plane is enclosed by a filamentary conductor. Find the induced

; _ a +a,
voltage given B=0.05cos10’t| ——= T . (06 Marks)
V2

b.  What is inconsistency of Ampere’s law with continuity equation? How it was modified by
Maxwell? Derive the modified equation. (06 Marks)

¢. Given E=E, sin(wt—-Bz)a, V/m in free space, find D, B, H. Sketch E and H at t = 0.
(08 Marks)
10 a. Prove that the intrinsic impedance of a perfect dielectric n= % = \/E (06 Marks)
b. Derive expressions for attenuation constant ‘o’ and phase constant ‘B’ for any conducting
media. (06 Marks)

¢. Calculate attenuation constant, wave velocity and intrinsic impedance in sea water for a
uniform plane wave at 10 GHz. The constants are E, = 80, i, = 1, o =4 Mho s/m. (08 Marks)

% & ok % %
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USN 17EC42
Fourth Semester B.E. Degree Examination, July/August 2021
Signals and Systems
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.

1 Distinguish between :

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

1) Periodic and non-periodic signals

i1) Even and odd signals. (04 Marks)
Determine whether the following systems are linear, causal, dynamic, time-variants and
stable. i) y(n)=3x(n—1) i) y(t) = x(t"). (08 Marks)
Given the signal x(t) as shown, sketch the following : 1) x(-2t + 3) 11) x(t/2 — 2).
'7\“’*).%
|
F‘_
-l o 1 3 s
Fig.Ql(c) (08 Marks)

Check whether the following signals are periodic or not. If periodic, determine their

fundamental period. 1) x(t) = cos 2t + sin 3t 1) x(n)= cos(%]sin[?) . (06 Marks)
\
Sketch the even and odd parts of the following signal, x(t) = u(t + 2) + u(t) — 2u(t — 1).
(08 Marks)
Express : x(t) interms of g(t), if x(t) and g(t) are as shown in Fig.Q2(c).
S AS)
'.Q -
3 L
= \
. I
= —— v s b =} > =
1 R & W U
Fig.Q2(c) (06 Marks)

Prove the following :

1) x(t) * d(t — to) = x(t — tp)

11) x(n) * h(n) = h(n) * x(n). - (04 Marks)
Compute the convolution integral of x(t) = ¢ *[u(t) — u(t — 2)] and h(t) =¢ ' u(t). (08 Marks)
Evaluate y(t) = x (t) * h(t). x(t) and h(t) are shown in Fig.Q3(c).

D
T (NTH
3 ;
n i
B e T
Fig.Q3(c) (08 Marks)
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4 a. Evaluate y(n)=x(n) * h(n). If x(n) and h(n) are given as :
x(n) = {2, 4.-2,1,7 } and h(n) = {2,31 L 4} ; (05 Marks)
b. Compute the convolution sum of x(n) = a"u(n) and h(n) = b"u(n). (07 Marks)

i) whena>b ii)whena<b iii) whena=b.
€. Determine the response of an LTI system with input x(n) = (]/3)nu(n) and 1mpulse response
h(n)=u(n) - u(n - 5). (08 Marks)

5 a. Calculate the step response of the LTI systems represented by following impulse responses.

; N - , <2st=0
iYh(n)=(Y2)"u(n—-3) ii) h(t)= ; (06 Marks)
0, elsewhere
b. State any six properties of CTFS. (06 Marks)
. % ‘ . ((4mn 107n -
¢. Determine the DTFS coefficients of x(n)=sin —E—Jﬂzos T +1. Also sketch its
magnitude and phase spectrum. (08 Marks)

6 a. Check the following LTI system for memoryless, causality and stability :
i) h(t) = e'u(-1,-t) i) h(n)z{ %13,—L4} : (06 Marks)

b. Determine the Fourier series coefficients of the signal shown in Fig.6(b) and also plot
IX x (k)] and < X (k).

P S0
N \ ;
VN
e W NN e *
Fig.Qﬁ(b) (08 Marks)
C. State the following properties DTFS :
1) Time shifting
i) Frequency shifting
111) Convolution
1v) Modulation
v) Parseval’s theorem
vi) Duality. (06 Marks)
7 a. Determine the Fourier transforms of the following :
1) x(1) = cmu(—t) i) X(t) = ¢ alll, a>0. (08 Marks)
b. State and prove the following properties of DTFT :
1) Convolution in time  11) Parseval’s theorem. (06 Marks)
¢. Determine the Nyquist sampling rate and Nyquist sampling interval for the following
signals:
Dix(t)= QL[cos(4()00m)cos(l000nt)] i) y(t) =sinC’*(200t). (06 Marks)
s
8 a. State and prove the following properties of CTFT :
1) Time shifting 11) Frequency differentiation. (08 Marks)
b. Determine the DTFTs of the following :
i x(n)= (%) u(n-4) ii)x(n)=-a"u(-n-1). (08 Marks)
C. State the sampling theorem and briefly explain how to practically reconstruct the signal.

(04 Marks)
20f3
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9 a. Define region of convergence. Mention its properties. (04 Marks)
b. Using appropriate properties, find the z — transforms of the following signals :
i)y x(m)=n(n+ Du(m) ii)x(n)=n("3)"u(n + 3). (08 Marks)
€. Evaluate the inverse Z — transform of the following for all possible ROCs.
X(p)j=—2L —42+3) (08 Marks)

C(z=-3)27-3z+2)

10 a. State and prove the following properties of Z-transform :
i) Time Reversal 11) Scaling in Z-domain. (06 Marks)
b. Find the Z-transform of x(n) = 2"u(n) + 3™u(-n — 1) and draw its pole — zero plot. (04 Marks)
¢. Compute the response of the system : y(n) = 0.7y(n — 1) - 0.12y(n -~ 2) + x(n — 1) + x(n — 2)
to the input x(n) = n u(n). Also check whether the system is stable. (10 Marks)

# ok o® ok ok
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Fourth Semester B.E. Degree Examination, July/August 2021

Control Systems
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions.

1 a. Write the difference between open loop and closed loop control system. (04 Marks)
b. For the mechanical system shown in Fig. Q1 (b). Write the analogous electrical network

based on force-current analogy. (08 Marks)

50, will be treated as malpractice.

Flg Q1 (b)
C.  Obtain tha@ag)varail transfer function of the block diagram, shown in Fig. Q1 (c) by block
diagram reductzon technique. (08 Marks)

Fig Q1 (¢)

For the rotatiqnaf}system shown in Fig. Q2 (a), draw the torque voltage analogous circuit.
(08 Marks)

: F}g Q2 (a)

b. Explam Mason’s: g&‘m formula for determining the transfer function from signal flow graph.
(04 Marks)
C. For the system described by the signal flow graph shown in Fig. Q2 (c), obtain the closed

C(s)
(s)

loop transfer function usmg Mason’s Gain formula. (08 Marks)

C(s)

RS9 1 »

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
()
jus]

Fig. Q2 (¢)
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3 a. Derive an expression for rise timé in a second order underdamped system subjected to unit

step input. (04 Marks)
b. The transfer function of a second order system subjected to a unit step input, given by

C(s) 16

R(s) s’ +2s+16 -

Calculate the rise time, peak time, peak overshoot and settling time. (08 Marks)
c. For a negative unity feed back control system with G(s)=—; 100 . Determine

: - s (s+4)(s+12)
(1) Type of the system (ii) Error co-efficients (iii) Steady state error when the input
r(t) =2t* + 5t +10 = (08 Marks)
4 a. With general block diagram, explain PD controller and PI'eontroller. (06 Marks)

b. In PD controller system shown in Fig. Q4 (b), determing the value of Ty, so that the system

will be critically damped, calculate its settling time. (06 Marks)

cCs)

Fig. Q4 (b)
C.  For the system shown in Fig. Q4 (c), obtain the closed loop transfer function, damping ratio,
natural frequence, damping frequency and the expression for the output response if
subjected to unit step input. : _ (08 Marks)

20
(s+) Ealr®

Fig. Q4 (¢)
5 a Investigate the stability of a closed loop system whose characteristic equation is given by,
s’ +5* +25° +354+5=0

using R—H criteria. ' (06 Marks)

b. The open loop transfer function of a unity feedback system is given by,

G(s) = 5 Slng RH criteria find the value of ‘K’ that will cause sustained
s(s+3)(s +s+1)’ :

oscillation, hence find the oscillation frequeney. (06 Marks)

c. Consider the characteristic equation,
s® +2s° +8s* +128> +20s® +16s+16 =0, using RH criteria investigate the stability of the
system. (08 Marks)

6 a. Determine the value of ‘K’ and ‘a’ so that the system shown in Fig. Q6 (a) oscillates with
frequency of 2 rad/sec. (06 Marks)

2 k{s+H) cls)
2P radr2s+)

Fig. Q6 (a)
K
' ith G(s)=——————_. From root
b. Sketch the Root locus for a unity feedback system with G(s) 8T
locus determine the value of K for a damping factor of 0.5. (14 Marks)
2 of 3
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K
s(1+s)(1+0.1s)

find the (i) Value of K for a gain margin of 10 dB.“(ii) Value of K to give a phase margin
of 24°. (12 Marks)
b. Find the transfer function of the system whose Bode plot is given in Fig. Q7 (b). (08 Marks)

7 a. Construct the Bode plot for a unity feedback control system having G(s) =

48

/ -erﬁ** C_‘""Er
DEL - : —28 Ag]dlr.
! |
; \<( e
| g
o Ty gl
N Fig. Q7 (b)
8 a Plot the polar plot for the open loop transfer function, G(s)H(s) = T (06 Marks)
: ¢ o8 10 .
A unity feedback’ system has G(s)=———— . Draw Nyquist plot and comment on
b. unity e ack’ system has G(s) GrGs12) w Nyquist p
closed loop stability. (14 Marks)
9 a  Withablock diagram, explain a:system with digital controller. (06 Marks)
: = - 0 1
b.  Obtain state transition matn;__c for A ={ 5 } R | (08 Marks)
C. State the properties of--'s'ta_t_e;h'fransition matrix. © (06 Marks)
10 a. Explain signal reconstruction using sampler and zero order hold. (06 Marks)
b. Obtain the state model for the systemrepmsented by a differential equation,
d3y dy dy
ey 3F+6 o +7y(t)= 2u(t) (06 Marks)
c. For the électrical network shown in Fig. Q10 (c), find the state space representation if the
output is the current through the resistor. (08 Marks)

ﬁw 3of3

KLS Vishwanathrao _Deshpande Institute of Technology, Haliyal



USN 1 17EC44

Fourth Semester B.E. Degree Examination, July/August 2021
Principles of Communication Systems

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions.

1 a Explain the operation of the switching modulator with circuit diagram, waveforms and
relevant expressions. (08 Marks)

b. Explain the operation of the costas receiver for detection of DSB-SC waves. (06 Marks)

c. Explain the importance of vestigial sideband modulation in communication system.
Describe the frequency domain description with message spectrum and VSB modulated

wave spectrum. (06 Marks)

50, will be treated as malpractice.

2 a. Explain the operation of the envelope detector with circuit diagram, waveforms and relevant

I mathematical expressions. (08 Marks)
b. Explain the principle of operation of the Quadrature-carrier-Multiplexing with block

diagram approach. (06 Marks)

c. Explain the principle of operation of the frequency-division-multiplexing with suitable
block-diagram. (06 Marks)

3 a. Explain the narrow band frequency modulation, with block diagram approach. Explain the
generation of narrowband FM using DSB-SC modulator. (07 Marks)

b. An FM wave with a frequency deviation of 10kHz at a modulation frequency of 5kHz is
applied to two frequency doublers connected in cascade. Determine the frequency deviation

and the modulation index of the FM wave at the output of second frequency multiplier.

What is the frequency of the adjacent side-frequencies of this FM wave? (05 Marks)
c. Explain the operation of the superhetero dyne receiver. Mention the function of each block
with suitable diagram. (08 Marks)

4 a. Explain the Demodulation of FM signals using circuit diagram and relevant graphs (Any one

of the method). (07 Marks)
b. Briefly explain about FM stereo multiplexing with mulitiplexer of FM stereo transmitter and
Demultiplexer of FM stereo receiver. (08 Marks)
c. Derive an expression for linear model of phase locked loop in FM system. (05 Marks)

5 a. Explain the conditional probability with mathematical expressions. State and prove Baye’s
rule. (07 Marks)

b. Define and write the expressions for mean, correlation and covariance function. (07 Marks)

c. Explain the properties of auto correlation function with mathematical expressions. (06 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 evaluator and /or equations written eg, 42+8

6 a. Briefly explain the noises such as shot noise, thermal noise and white noise. (09 Marks)
b. Derive an expression for noise equivalent Bandwidth, with relevant circuit and equations.
(07 Marks)
c. Briefly explain the Noise factor and noise figure with equations. (04 Marks)
1 of 2
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\
7 a. Derive an expression for noise in DSBSC receivers with model and relevant expressions.
(08 Marks)
b. Find the figure of merit when the depth of modulation is i) 100% ii) 50% iii) 30%
(04 Marks)
C. Explain the FM threshold effect with phasor diagram, graph and relevant expressions.
(08 Marks)

8 a. An AM receiver operating with a sinusoidal wave and 80% modulation has an output signal
to noise ratio of 30dB. Calculate the corresponding carrier to noise ratio. Prove the formula

used (optional). (04 Marks)
b. Explain the FM threshold reduction process with graph representing the extending threshold
effect and block diagram of FM feedback demodulator. (08 Marks)
c. Explain the significance of Pre-emphasis and De-emphasis in FM system. (08 Marks)

9 a.  Why we digitize Analog sources? Explain the sampling process with graph showing CT and

its DT signal. (08 Marks)
b. Explain the pulse width modulation with generation circuit, waveforms. Mention the
advantages, disadvantages and applications of PWM. (08 Marks)

c. Explain the Digital Multiplexing with diagram. Mention the number of inputs and rates.
(04 Marks)

10 a. Explain the generation of pulse amplitude modulation with block diagram and waveforms.

Mention the importance of flat-top sampling with waveform. (08 Marks)
b. For a pulse-amplitude modulation transmission of noise signal with W = 3kHz. Calculate
Bandwidth By, if fy= 8kHz and 1 = 0.1Ts. (04 Marks)
c. Explain the Application to vocoders such as voice model and vocoder with relevant
block-diagrams. (08 Marks)
EE
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USN 17EC45

Fourth Semester B.E. Degree Examination, July/August 2021
Linear Integrated Circuits

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

1 a. With a neat circuit diagram and relevant equations, explain the basic op-amp circuit.

g (07 Marks)
_g b. Define the following terms as applied to an op-amp and mention their typical values for
@ IC741: (i) CMRR (i) Slew rate  (iii)) PSRR  (iv) Input offset voltage (08 Marks)
B [
g c. Showthat Vj =—%_xA (05 Marks)
s B (%] CMRR
52
E“E 2 a. Explain the operation of direct coupled non inverting amplifier. Mention the design steps.
82 (07 Marks)
o ! b. Explain the working of a three input inverting summer amplifier and show how it can be
modified into averaging circuit. (08 Marks)
c. Forthe op-amp circuit shown in Fig.Q2(c), calculate the gain.
Fig.Q2(c) (05 Marks)

3 a. With aneat circuit diagram, explain the operation of high input impedance capacitor coupled
non inverting amplificr. (09 Marks)

b. A capacitor coupled voltage follower circuit is to be designed to have a lower cut-off
frequency of 120 Hz. The load resistance is 8.2 KQ and the op-amp used has a maximum

bias current of 600 nA. Design a suitable circuit. Calculate the new cut-off frequency when

the load resistance is changed to 4.7 KQ. (06 Marks)
C. Explain the operation of capacitor coupled inverting amplifier using single polarity supply.
(05 Marks)

4 a. With aneat circuit diagram, explain the operation of instrumentation amplifier. (09 Marks)
b. Design a low resistance voltage source to provide an output of 8V using 741 op-amp with
+15V supply and maximum output current is to be 60 mA. Use a suitable Zener diode. For

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

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

741 op-amp I, =500 nA. (06 Marks)
c. Explain how a fullwave precision rectifier is implemented using Halfwave rectifier and a
suminer. (05 Marks)

5 a. With a neat circuit diagram, explain the operation of inverting Schmitt trigger circuit.
(08 Marks)
Explain the working of Wien bridge oscillator using op-amp. (06 Marks)

¢. Design a capacitor coupled Zero Cross Detector (ZCD) using 741 op-amp having
Iy,... = 500 nA and minimum signal frequency of 500 Hz. the supply voltage are + 12V.

(06 Marks)
1ot 2
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6 a. Draw an op-amp sample and hold circuit. Sketch the signal, control and output waveforms

and explain the operation of the circuit. (08 Marks)

. Explain the operation of logarithmic amplifier using op-amp. (06 Marks)

c. Design a RC phase shift oscillator to have an output frequency of 3.5 kHz using 741 op-amp
with a supply voltage of £12V. (06 Marks)

7 a. Listthe advantages and limitations of Active filters. (06 Marks)
b. Explain the operation of First order low pass filter using op-amp and mention the design
steps. (08 Marks)

c. A single stage band pass filter is to be designed using 715 op-amp. The center frequency is
to be 3.3 kHz with a passband approximately 50 Hz on each side. Determine the suitable

component values. For 715 op-amp choose 1, = 1.5 pA. (06 Marks)

8 a. With aneat circuit diagram, explain the working of voltage follower series regulator.

(06 Marks)

b. Explain the functional block of 723 general purpose regulator. (08 Marks)
c. Design an adjustable regulator using IC7810 regulator to get an output voltage of 15 V and
25 mA. Given Quiscent current = 4.2 mA. (06 Marks)

9 a. With a neat block diagram, explain the operation of Phase Locked Loop (PLL). Also define:

(1) Pullin time  (11) Lock range  (111) Capture range fora PLL (08 Marks)

. Explain the working of 3-bit R-2R Ladder types DAC. (06 Marks)

¢.  What output voltage is produced by a DAC whose output range is 0 to 10V and whose input
binary is :

(i) 10 (fora 2 bit DAC)
(i) 0110 (fora 4 bit DAC)

(1) 10111100 (fora 8 bit DAC) (06 Marks)
10 a. With a neat functional diagram, explain the operation of monostable multivibrator using 555
timer and obtain the expression for its pulse width. (08 Marks)

b. With a neat block diagram, explain the working of successive approximation type ADC.
(06 Marks)
c. A 555 timer Astable multivibrator has Ry = 2.2 KQ, Rg = 6.8 KQ and C = 0.01 pF.
Calculate Tyigh. Trow. free running frequency and duty cycle. Draw the circuit. (06 Marks)

# ok ok ok ok
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USN 17EC46
Fourth Semester B.E. Degree Examination, July/August 2021
Microprocessors
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions.

1 a. What advantage does 8086 processor have by having two independent units Bust Interface

Units (BIU) and Execution Unit (EU)? (04 Marks)
b. With suitable examples, explain various addressing modes of 8086 processor. (08 Marks)
c. The machine code of an instruction is 8907H, explain how these two bytes are interpreted?
What is the Instruction? Given, Opcode of MOV instruction “100010°. (08 Marks)

50, will be treated as malpractice.

2 a. Explain the following :

¢ 1) Offset address 1) Physical address
iit) Paragraph Boundary iv) Memory relocation. (04 Marks)
b. Explain the (MOD - REG — R/M) byte of an 8086 instructions. (08 Marks)
c. At a certain instant during the execution of a program the 8086 processor has the following
data in the registers AX = 1234H , BX=5678H , SI=1200H , DI=ABCDH ,

CS=ABOOH and P=789AH , DS=ES=4567H.

State the addressing modes and find physical addresses of source and destination of data,
when each of the following instruction 1s executed.

) MOV BX, AX i) MOV [BX + DI + 120FH] , AB46H

i) MOV AX, [1200H] iv) LODSW. (08 Marks)

3 a. Use appropriate logical instruction which performs
1) Set higher nibble of AL register  ii) Clear AX register
i) Invert even bits of BX register 1v) Clear 5™ and 6™ bits of CH register. (04 Marks)
b. Write an 8086 ALP to transfer a block of data stored at SRC to another memory area DST.
The length of the block is specified at location BLK — LEN. (08 Marks)
c. Consider the registers of 8086 loaded with the following data :
ES=1234H , DS=1224H , DI=200H, SI=100H , CX=10H , DFlag="‘1".
Lf now, the instruction REP MOVSW is completely executed workout the contents of above
defined registers after the execution of the REP MOVSW instruction. (08 Marks)

4 a. What are Assembler directives? With examples, explain the data definition directives DB,

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

DW and DD. (04 Marks)

b. Write an 8086 ALP to arrange an array of ‘N’ bytes in ascending order. (08 Marks)

¢. Explain five string primitives of 8086. Also specify necessary initializations to be done
before using the string instructions. (08 Marks)

5 a. Distinguish between MACROS and Procedures. (04 Marks)
b. Explain working of Interrupt and Trap flags of 8086 processor. Write a procedure to set trap
flag and procedure to reset trap flag. (08 Marks)

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

c. With neat schematic, explain generation of NMI interrupt during power failure. (08 Marks)
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6 a. Explain how the 8086 processor finds the address of interrupt service subroutine for

particular interrupt. (04 Marks)

b. Explain Interrupt system of 8086 processor. Write the sequence of events takes place when

an interrupt occurs. (08 Marks)

c. What is meant by Modular Programming? Also write a procedure to gencrate a delay of

2 msec, for the 8086 operated at 5 MHz. (08 Marks)

7 a. Compare memory mapped I/O and 1/O mapped 1/O interfacing schemes. (04 Marks)
b. Why the address demultiplexing is required in 8086 processor? Explain how it is done for
minimum mode of operation. (08 Marks)

¢. What is Wait State? How do you introduce it? Explain with necessary timing diagram with
respect to 8086 processor. (08 Marks)

8 a. Explain the function of following 8086 pins :

i) BHE 1) ALE i) INTR iv) DT/R. (04 Marks)
. Sketch memory read bus cycle of 8086 and explain. (08 Marks)
c. [Explain 8255 modes of operations. (08 Marks)
9 a. Write 8255 control word to set PCs. (04 Marks)
b. Interface a stepper motor to 8086 processor using 8255 and write an ALP to it for 180° in
clock wise direction. (08 Marks)
c. Explain Mode - 0 and Mode - 3 operations of 8254. (08 Marks)
10 a. Bring out the differences between CICS and RISC processors. (04 Marks)
b. Describe any five DOS functions related with INT21H. (08 Marks)
c. Using DOS functions write an 8086 ALP to read a two digit hexadecimal number and
display the same on the console. (08 Marks)

* %k %k % %
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