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

KLS Vishwanathrao
A "'%4

g,

USN

Third Semester B.E. Degree Exa tion, Jan./Feb. 2021
Electric Circuit Analysis

Time: 3 hrs. g% ~ Max. Marks: 100
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Note: Answer any FIVE full quesaons, aggoosm g ONE full questwn fram each module.

Define :
1) Linear and non linear cm:uzjs
1) Active and passive cifey *i \
1i1) Unilateral and bilateral circuit. W (06 Marks)
For the circuit sho 2.Q1(b) determine resmf%lce between M and N using star/delta
transformation. _© %

& Plg Ql(b) .
Use node voltage analysis to-find node voltages mth%ef\vork shown List Flg Ql(c).
A Ry -

(06 Marks)

(08 Marks)

in g Delta to Star., ' (06 Marks)
between M and N using source transformation of circuit

Derive an expression for ¢
Determine potential dlfﬁg
ﬁ.{‘)Wn in Fig.Q2(b).

%% 5 Fig.Q2(b) (06 Marks)
s 16 find the current flowing in 30 resistor of circuit shown in

Ig Z 5

e w leov 20 =0 I0ov

A, Fig.Q2(c) (08 Marks)
P 1 of4
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Module-2
3 a. State and prove reciprocity theorem. (06 Marks)
b. For the circuit shown in Fig.Q3(b) find ‘Ix’ using super position theorem.

Flg(%%{b) (07 Marks)
€. Use Milliman’s theorem to find currentin the circuit shown in Fig.Q3(c).

Fig.Q3(c) N (07 Marks)

} OR *
4 a. State and obtam condltlon for maximum- power when load impedance is equal to pure
variable resmance (06 Marks)

b. For the/nech)rk shown in Fig. Q4(bo)ﬁﬁnd current ‘1’ usmg Norton s theorem.

Fig Q4(b) & | (07 Marks)
C. Forthe network shown in Fig. Q4(c) Draw Thevenin’s equivalent circuit.
N

£ x;:'(\' 4 ; : g il &
dam, ° FigiQ4(c) (07 Marks)

' d.ule—3
5 a. Show that res,oﬂgnt ﬁequency 1s the geometric mean of cut-off frequencies. (07 Marks)
b. A series RLC circuit has a resistanice of 100Q2, an inductance of 0.5H and capacitance of
0.4uF. Find the resonant ﬁ‘equency, half power frequencies, band width and quality factor.

(07 Marks)
C. For the circuit shown in Fig.Q5(c), find the value of inductance take w = 5001/s.
| o—
5 T o3
. -J ID-J:I”\
Ry & i
e AY Flg_QS(c) (06 Marks)
; F 2 0f4
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OR
Explain the behavior of R, L and C for initial condition. - (07 Marks)
For the network shown in Fig.Q6(b) switch is closed at.t J”ﬂ Determine current and its first
and second derivative at t=0".

K ’“"'..W

sy V)

Fig.Q6(b) (07 Marks)
For the R — L circuit shown in Fig, Qﬁ(cj ‘Obtain the expressxon for current i(t) fort = 0.

Fngﬁeg) (06 Marks)
Module-4
State and: prﬁve’ initial value theorem. (06 Marks)
Find the inverse Laplace transform, @
%é‘?ﬁ‘»m ¥
—-é} < o 0 W (07 Marks)
s(s+1)(s+2)

For the network shown i in Fng?(c) draw the tlansfonned circuit and obtain the expression
for current i(t) for t = 0. .

*i‘-«‘w \ VaCA"S

Y T
ey -

oy Yy :
Qﬁ% oYy FigQle) (07 Marks)
L 2%’  OR
Eind the ILT of : i) step s§gnai 11) Ramp r”i’)nnpulse signal. (06 Marks)

win Flg Q8(b) obtaln the Laplace transform.

T

oA . 4
e Fig.Q8(b) (08 Marks)

Find the initial and ﬁnal value of following functions :
: s? +3s%2

'V = {0
Vi) s°+ 35736 +1
ey 10
) V,(s)s——. (06 Marks)

) Val _)='_;f§f§s+3)
e,
> 3 of4
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Module-5
9 a. A 3 phase supply with line voltage of 250V has a unbalaaceﬂ ',eita connected load as shown
in Fig.Q9(a). Determine line currents, active and reactavg power for phase sequence A B C.

(10 Marks)

b.
(10 Marks)
OR A 4 )
10 a. rs interms of Admlﬁénce parameters. (10 Marks)
b. T -parameters.

(10 Marks)

& 4 of 4
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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

5

USN 18EE33
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Transformers and Generators

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, cha%ng ONE full question from each module.
Mod«ﬁ’le-l
1 a. Explain practical transformer on no-load. (04 Marks)
b. With the help of a neat crrcurt diagram and phasor dragram Explain the operation of a
3-phase star-Delta transfomwr e F ; (06 Marks)
¢. Draw the phasor diagram of a transformer supplying Laggmg power factor load. (04 Marks)
d. A 230/460V single phas¢itransformer has a primary resistance of 0.2 ohm and a reactance of
0.5ohm and the COLrespol ing values for the secondary are 0.75 ohm and 1.8 ohm
respectively. Fmd thet_ secondary terminal voltage when supplying 10A at 0.8 power factor
lagging. ) & (06 Marks)
OR
2 a. With neat'¢ gult diagrams, discuss in detail how to perform OC and SC tests on single
phase transformer (08 Marks)
b. Explgrmwrth circuit diagram and ‘phasor diagram how. tvgo transformers connected in open
delta can supply the power successfully. (06 Marks)
c¢. Find the all day efficiency of atransformer having® ma m]um efficiency of 98% at 15kVA at
unity power factor and loadeéd an follows :
12Hr 2kW at 0.5 power;factor
6 Hr 12kW at 0.8 power factor
6 Hr No load. (06 Marks)
Sl % &fﬁgule-z '
3 a. Withaneat 01rcu1t expiam how iron Josses can be separated into hysteresis and eddy current
losses u;@aﬁtransformer &, (08 Marks)
b. Li onditions to be saﬂsﬁed for parallel aperatlon of single phase and Three phase
ers. (04 Marks)
C. TWO‘@ZSOkVA transformers®supplying a net rk are connected in parallel on both primary
;'apd secondary 51des Their voltage ratios* aﬁame The resistance drops are 1.5% and 0.9%
#+.'and reactance dr ps are 3.33% and 4% tespectively. Calculate the KVA loading on each
transformer andiits:power factor. ‘When the total load on the transformers is S500KVA at
0.707 lagging.po ér factor. r : (08 Marks)
.\;’.;b:. OR
4 a. Obtain the expression for current shared by two transformers with unequal voltage ratios
connected in parallel. The Jfransformers have unequal internal impedance. Also draw the
phasor diagram. it (08 Marks)
b. In a 400V, 50Hz transformer, the total iron loss is 2500W. When the supply voltage and
frequency reduced‘to 200V, 25Hz respectively the corresponding loss is 850W. Calculate
the eddy current 10s$ at normal voltage and frequency. (06 Marks)
¢c. An auto transformer supplies a load of 3kW at 115V, unity power factor If the applred

(06 Marks)

1 of2
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Module-3
5 a. What is Cooling of transformer? List different methods of ¢oo
them. ; (06 Marks)
b. An 8 pole wave wound DC generator has 480 armatur uctors. The armature current is
200A. Find the armature reaction demagnetizing and ‘eross magnetizing ampere turns per -

ling and explain any two of- -

pole, if the brushes are shifted 6° electrical from Geofnétrlcal natural axis. (06 Marks)
¢. Define: 1) Distribution factor ii) Pitch factor. ﬁénv’e the expressions for the factors.
£ Yy, (08 Marks)
& iy s
e

6 a. Define Armature reaction in a DC g%p . What are the effects;of armature reaction?
Explain. Atz (06 Marks)

b. With necessary diagrams, explamg%mature reaction in altemgtor for lagging, unity and
leading power factors. (06 Marks)

c. A 3 phase, 8 pole star connegted. oils short chorded by 1 slot.
The coil span is 165° electrical fThc alternator is driven at the speed of 750rpm. If there are

12 conductors per slot, andfﬂux per pole is 50wmb, calculate the value of the induced emf

across the terminals. Prali : (08 Marks)
B T
Module-4 >
7 a. Define voltage regulatlon of the alteme@%{ ‘and explain the Ampere turn method of
predeterminationiof regulation. (08 Marks)
b. Define Short.Circuit Ratio (SCR). Explam its sxgmﬁcance (04 Marks)

c. A 3 phas¢ 2000KVA star connected 50Hz, 2300V alternator has a resistance between each
pair of tel;mma!s as measured bg“éilxect current 15 0.16ohm. The alternator gave a short
circuit. current of 600A for a excifation. With same g-}z(?e%atlon the open circuit voltage is
900V (line). Determine the full regulation at 1) ;gﬂt'

power factor ii) 0.8pf lagging.
(08 Marks)

&

8 a. Explain the zero power%"ctor method of pr%ietarmmatlon of regu lation of an alternator.

(08 Marks)
b. Compare synchronous Impedance mcthoﬁwand Ampere tui:n"%ethod of predetermining of
regulation.  ° %’ don. (04 Marks)

c. A3SMVA, staf connected alternatm; at" 4160V at 50Hz has an pen circuit characteristics as
given by the following data : :
Iy, Amp

100 @OO 250 | 300 | 350
Voo. Volts (L1 3150 4750 | 5130 | 5370 | 5550
A fi eld current of 200%& found necessary to’ circulate full load current on short circuit.
Calculate by Ampere ﬁjrm method full loadiyoltage regulation at 0.8pf lagging. (08 Marks)

Mdduile-5
9 a Whatis synchr@hr:aatfon? Explam wnth the help of a neat sketch. The three lamps dark
method of synch;;onization (08 Marks)
b. Derive an exﬁi?gssmn for the pav%f angle characteristics of cylindrical rotor alternator.
Sketch the power angle curve. (06 Marks)

c. An alternator has a direct_axis synchronous reactance of 0.7pu and a quadrature axis
synchronous reactance of. Apu It 1s used to supply full load at rated voltage at 0.8pf.

Find the induced emf on: open circuit. (06 Marks)
OR
10 a. With the help of %a CifCl]lt diagram, explain the measurement of direct axis and quadrature
axis reactances by shp test. (08 Marks)
b. Draw and explain the capability curve of synchronous generator. ; (06 Marks)
c.  What is hunting in synchronous machines? How do you eliminate hunting? (06 Marks)

ok k) ofQ **

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



i

USN 2|V |D| 2|0 |EIC A b B 18EE34

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

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. What is bias stabilization? Explain with help of load line the effect of variation of Vee, I,

on Q-point of a transistor. (10 Marks)

b.  For the emitter bias network shown in Fig Q1(b)

50, will be treated as malpractice.

g}

g

=

E

£4

‘cg b o

g

28

5§

5§ Fig Q1(b)

S g Determine following : 1) Iz i) Ic  iii)) Veg  iv) Ve o v) Vi (10 Marks)

0

i 2 a. With circuit diagram and explain the voltage divider Biasing circuit. Also derive the I and

@ ; Vee. (10 Marks)

43 b. Draw and explain the double ended diode clipper circuit. (05 Marks)

g & c. Draw a simple +ve damper circuit and explain its operation. (05 Marks)

£ g Module-2

59 3 a State and prove miller’s theorem. (06 Marks)

> "an b. Compare the characteristics of CE, CC, CB configuration. (04 Marks)
o 2 p . E— 7 . . . .

£ & ¢. Derive the expression for Ay, Z; and Z, of the voltage divider bias circuit using hybrid

g g model. (10 Marks)

— o OR

g 4 a Starting from the fundamentals, define h-parameters and obtain h-parameter equivalent

Z circuit of common emitter configuration. (10 Marks)

§ b. Transistor used in RC coupled CE amplifiers with fixed bias has hi, = 1kQ, hg = 60,

é‘ hve = 15pA/V, hee = 2 x 107, circuit has R, = 1kQ, Rp = 56kQ, Re = 10kQ and R, = 10kQ.

= Find A, Ajs, Z;, and Z,,. (10 Marks)

1 of 2
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Module-3
5 a. Explain the operation of cascade connections with the help of neat diagram. (10 Marks)
b. Draw the circuit of Darlington emitter follower with voltage divider bias calculate input
impedance, voltage gain and output impedance. Take B; = B, = 100, R; = R; = 100kQ,

Ri = 5kQ, Take r. = 0.1kQ. (10 Marks)
OR
6 a. What are the advantages of negative feedback in amplifiers? (06 Marks)
b. Draw the block diagram and explain the concept of feedback. (04 Marks)
¢. Derive an expression for Z; and A; for a Darlington emitter follower circuits. (10 Marks)
_ Module-4
7 a. With a neat diagram, explain the different types of power amplifiers. (10 Marks)
b. With a circuit diagram, explain the transformer coupled class A amplifier. Also derive the
expression R} . (10 Marks)
OR
8 a. Witha neat diagram, explain the wein bridge oscillator circuits. (10 Marks)
b. In a Hartley oscillator L, = 20uH, L, = 2mH and C is variable. Find the range of C if
frequency is to be varied from 1MHz to 2.5MHz. Neglect mutual inductance. (08 Marks)
¢. Comparison between RC phase shift and wein bridge oscillator. (02 Marks)
Module-5
9 a. Witha neat diagram, explain the construction of n-channel JEET. (10 Marks)
b. Derive an expression for saturation drain current of n-channel JFET. (10 Marks)
OR
10 a. Mention the different between BJT and FET. (06 Marks)

. A JFET has g, = 6mV at Vgs = — 1V . Find lpgs if pinch-off voltage Ve = — 2.5V. (04 Marks)
c. Explain construction, working and characteristics of n-channel depletion type MOSFET.
(10 Marks)

® & ok ok k
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Digital System Design

Time: 3 hrs. Max. Marks: 100

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

Module-1
1 a. Define combinational logic. List the various steps in designing the combinational logic
circuit and explain with a block diagram. (06 Marks)
b. Explain the canonical minterm and maxterm form with examples. (04 Marks)

c. Sunplify the Boolean function using K-map following as
P=f{a,b,c,d)=2m(2,3,4, 5,13, 15) + Zd(§, 9, 10. 11)

50, will be treated as malpractice.

g

=11]

2,

g Q=1flw,x,y,2)=n(1,4,5,11, 12, 13, 14 ,15)d(3, 9, 10). (10 Marks)

)

.

Ea

£ ;.3 2 a. Using K-map method, obtain a minimal SOP expression and implement the function using

o NAND gates.

‘ég x=f{a,b, c,d, e)=2Zm(l, 3,4,6,9, 11, 12, 14, 17,19, 20, 22, 25, 27, 28, 30). (08 Marks)

g 2 b. Simplify using Quire — McCluskey method and realize the function using a basic gates.

=g M=f(a,b,c,d)=2m(7,9, 12, 13, 14, 15) + Zd(4, 11). (12 Marks)

g

£ E Module-2

g8 3 a. Design a combinational logic circuit that will convert BCD digit to Excess-3 BCD digit

= 2 using gates. Construct a truth table and simplify cach output equation using K-maps.

8 3 P

S s (08 Marks)

=) E b. Design a binary full adder using only 2-input NAND gates. Construct a truth table and write

2 % a Boolean expression for SUM and CARRY. (07 Marks)

E& c. Design a4 to 16 line decoder by cascading 2 to 4 line decoders which has the active low

g = output and active low enable input. (05 Marks)

¢

23S

g E OR

53 4 a. Realize the following Boolean function using 8 : | MUX with ‘wyz’ as select inputs.

;;‘fn V=1fw,x,y,2)=2Zm(0, 1,2,5,7,8,9, 12, 13). (05 Marks)

':55 b. Implement 4 bit parallel adder/subtract using 4-full adders blocks. Explain its operation if

E g Ci,» = 0 the circuit should act as adder and if C;, = | the circuit act as subtractor. (05 Marks)

§ B ¢. Design a two-bit magnitude comparator with help of the truth table and simplification of the

SZ output equations using K-maps. Draw a logic diagram. (10 Marks)

—

2 Module-3

g 5 a. Explain the operation of SR Latch act as switch debouncer with help of the timing diagram.

g (05 Marks)

E‘ b. Explain the working of a Master-slave JK flip-flop with a neat logic diagram, function table,

logic symbol and timing diagram. (10 Marks)
. Obtain the characteristic equation of the JK and D flip-flops. (05 Marks)
1 of 2
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OR
6 a. Differentiate the sequential logic circuit and combinational logic circuit. (04 Marks)
b. Explain the operation of SR latch with a neat logic diagram and timing diagram. (06 Marks)
c. Draw a neat diagram and explain the working of positive edge-trigger D-flipflop with
function table, logic symbol and timing diagram. (10 Marks)
Module-4
7 a. Explain the working of 4-bit binary ripple counter using a positive edge trigger T-flip-flop
with an enable line and relevant timing diagram. (08 Marks)
b. Design a mod-8 twisted ring counter and explain its operation. Write the count sequence
table. (07 Marks)
c. With a neat logic diagram, explain the operation of the 4-bit SISO unidirectional shift
register. (05 Marks)
OR
8 a. Design a synchronous counter with counting sequence. 3, 2, 5, 1, 0, 3 . . . . using
D-flip-flips. (10 Marks)
b. With a neat logic diagram, explain the 4-bit universal shift register using D-flip-flops and a
4 : 1 MUX. Write a mode control and register operation. (10 Marks)
Module-5
9 a. With a suitable block diagram, explain the Mealy and Moore model in a sequential circuit
analysis. (08 Marks)
b. Construct a sequential logic circuit with single input(x) and single output(z) by obtaining the
state and excitation tables for the given state diagram as shown in Fig.Q9(b), using
JK flip-flops.
Fig.9(b) (12 Marks)
OR
10 a. Diafferentiate a Mealy and Moore models. (04 Marks)
b. Explain the following terms : i) ROM ii) PROM iii) Flash memory with a suitable diagram.
(06 Marks)
C. Analyze the following sequential logic circuit as shown in Fig.Q10(c). Obtain the excitation
and output equation, transition table and state table. Also draw a state diagram.
3 Fig.Q10(c) (10 Marks)
CE A i
. 20of2
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USN 18EE36

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Electrical and Electronic Measurements

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

Module-1

1 a Explain the principle of operation of Kelvin’s double bridge. Also mention its applications.
(06 Marks)

b. A high sensitive galvanometer can detect a current as low as 0.1nA. This galvanometer is
used in a Whetastone’s bridge as a detector. Each arm of the bridge has a resistance of 1k€Q.

The input voltage applied to the bridge 1s 20V. Calculate the small change in resistance

which can be detected. The resistance of the galvanometer can be neglected as compared

50, will be treated as malpractice.

with the internal resistance of the bridge. (06 Marks)
c. Mention the factors on which earth resistance depends. Explain the fall of potential method
used for the measurement of earth resistance. (08 Marks)
i
' OR

2 a. A Maxwell’s Inductance comparison bridge is as shown in Fig Q2(a). Arm ab consists of a
coil with inductance L, and resistance r; in series with a non inductive R,. Arm bc and cd
are each a non-inductive resistance of 100Q. Arm ad consists of standard variable inductor
L of resistance 32.7Q. Balance is obtained when L = 47.8mH and R = 1.36Q. Find the
Resistance and inductance of coil in arm ab.

lines on the remaining blank pages.

Fig Q2(a) (06 Marks)
b. The four arms of a bridge are :

Arm ab : an imperfect capacitor C; with an equivalent series resistance ofr; ;
Arm bc : an non-inductive resistance R3 ;
Arm da : an imperfect capacitor C» with an equivalent resistance of r, in series with a
resistance Rs.
A supply of 450Hz is given between terminal a and c, and R, = 4.8Q, R; = 20009,
Ry = 2850Q and C» = 0.5uf and r, = 0.4Q). The detector is connected between b and d.
Calculate the value of C; and r; and also of the dissipating factor for this capacitor.

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

(08 Marks)
C. With neat circuit diagram, explain the operation of modified Desautys bridge. Derive
balanced equation and also draw phasor diagram under balanced condition. (06 Marks)

Module-2
3 a. Derive the torque equation of single phase Electro dynamometer type wattmeter. (06 Marks)
b.  What 1s phase sequence indicator? Explain static type with relevant circuit diagram.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross

(06 Marks)
c. In a particular test the two wattmeter readings are 4kW and 1kW. Calculate the power and
power factor if i) Both meters read direct ii) One meter connections reversed. (04 Marks)

1 of 2
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d. What are creeping errors in an energymeter? What are its possible causes? How can it be

compensated in an induction type energy meter? (04 Marks)
OR
4 a. With a neat sketch, explain the construction and working of Weston frequency meter.
(08 Marks)

b. A single phase energymeter has a constant of 1500 revolutions’kwh. If 8 lamps of 100w,
6 fans of 60w and 2 heaters of 1000w operate for one hour, the disc makes 4500 revolutions.

Find out whether the meter reads correctly. If not find the percentage error. (06 Marks)

c. Discuss the construction and working principle of electrodynamometer type single phase

power factor meter. (06 Marks)
Module-3

5 a.  What is multiplier resistor? How it is used to extend the range of a voltmeter? Discuss about

different way of designing multi-range voltmeter. (08 Marks)

b. A ImA meter D’ Asonval movement with an internal resistance of 100Q is to be converted
into 0-100mA ammeter. Calculate shunt Resistance required. What will be the range of the

ammeter if shunt resistance 1s doubled? (06 Marks)
c. Draw the equivalent circuit and rector diagram of a current transformer and hence write the
expression for its ratio and phase angle error. (06 Marks)
OR
6 a. With a neat circuit diagram, explain measurement of magnetizing force using a search coil
and a ballistic galvanometer. (07 Marks)
b. Explain the Silsbee’s method of testing current transformer. (07 Marks)
c.  What is turns compensation in instrument transformer? Why is it needed? (06 Marks)
Module-4
7 a. List out the advantages of electronic instruments over conventional analog meters. (06 Marks)
b. With the help of block diagram, explain true RMS reading voltmeter. (08 Marks)
c. With neat block diagram, explain the principle of working of electronic energy meter.
(06 Marks)
OR
8 a What are the operating and performance characteristics of a digital voltmeter? Explain
integrating type digital voltmeter with a neat block diagram. (10 Marks)
b. Explain the working of Q-meter. Also explain the errors in the measurement of Q-factor of
coil. (10 Marks)
Module-5
9 a.  With suitable diagram, explain the construction and working of strip chart recorders.
(08 Marks)
b. With a neat diagram, explain the operating principle of Electro Cardio Graph (ECG).
(06 Marks)
c. What are important characteristics of Nixie tube display systems? Explain with necessary
diagrams. (06 Marks)
OR
10 a. Explain why recorders are essential? With neat block diagram, explain XY -recorders.
(06 Marks)

b. With necessary circuit diagrams, explain the basic operating principle of Light Emitting

Diode (LED). List the advantages and disadvantages of LED display systems. (07 Marks)

¢. With a neat schematic diagram, explain the construction and operation of Cathode-Ray

. Tube. (07 Marks)
%k ok %k
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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

17EE32

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

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

Module-1

Define and distinguish the following network elements :

1) Active and passive elements

11) Linear and nonlinear circuits

1i1) Unilateral and Bilateral circuits

iv) Lumped and distributed elements. (08 Marks)
Reduce the network shown in Fig.Q1(b) to a single voltage source in series with a resistance
using source transformations.

25

1owv

3n
12v

4]
Fig.Ql(b) (06 Marks)
Derive an expression for A to Y transformations. (06 Marks)
OR

The network contains two voltage sources v; and v, as shown in Fig.Q2(a) with

v, =30\i‘j volts. Determine v;, such that current in 2 + j3Q impedance is zero. Use
Mesh analysis.

2 18 4
AAM—
3010 is % 6 ¥
Fig.Q2(a) (06 Marks)

Determine v; and v for the circuit shown in Fig.Q2(b) by using node analysis.

=is
A 19#3 5 %-j‘s'
Amp
Fig.Q2(b) (08 Marks)

! g{ o |_ 90 A
d‘ 0 a % fﬂ { I i Ll 0 pﬁp
For the network shown in Fngz(C), draw its dual network.

fa\ Rz (o
i g %qj_ éq..:z j‘) T
900k
Lt

Fig.Q2(c) (06 Marks)
| of 4
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Module-2
3 a. State the super position theorem. ~ (06 Marks)
b. In the circuit of Fig.Q3(b), use super position principle to determine the value ofi.
.0 (=P
— A
10 vé) x g& A D> J
i
Fig.Q3(b) (06 Marks)

c. Find the current iy and hence verify reciprocity theorem for the network in Fig.Q3(c).

Fig.Q3(c) (08 Marks)

OR
4 a. State the Thevenin’s theorem. (06 Marks)
b. For the network shown in Fig.Q4(b). Obtain the Thevenin’s equivalent as seen from the

terminals p and q.
9 K 3K

— AN F
t
Vi
4% b,
y
< o
Fig.Q4(b) (08 Marks)
c. Find the Norton’s equivalent for the circuit shown in Fig.Q4(c).
30 32
\ AAAA ‘ AAAA ' P
i) (’? 4 A %en.
l e
Fig.Q4(c) (06 Marks)
Module-3
5 a. Define the following terms with reference to resonant circuit.
i) Resonance
i1) Q — factor
iit) Selectivity
iv) Bandwidth. (08 Marks)
b. Prove that f =./f|f,, where f; and f, are the two half power frequencies of a resonant
circuit. (06 Marks)

C. A resistor and a capacitor are in series with a variable inductor. When the circuit is
connected to a 200V, 50Hz supply. The maximum current obtainable by varying the
inductance is 0.314 Amp. The voltage across the capacitor is 300V. Find the circuit

constants. (06 Marks)
2 of 4
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OR
6 a. In the network of Fig.Q6(a), K is changed from position a to b at t = 0. Solve for
. 2.
i,%and%attz 0+,ifR=1000Q, L= IH, c=0.1F and v = 100volts.
! g R
v = b
[ >
i
Fig.Q6(a) (10 Marks)
b. In the network shown in Fig.Q6(b), the switch K is opened at t = 0. At t = 0+, solve for the
value of v,%and%, if [= 10 Amp, R = 10002 and ¢ = | pF.
Vv
I'%)“rﬁ R :%c
Fig.Q6(b) (10 Marks)

Module-4
7 a. Find the Laplace transform of the periodic wave form as shown in Fig.Q7(a).

Vie)

W 4

o} L 2 2 7T
Fig.Q7(a) (10 Marks)
b. Find the Laplace transform of the periodic wave form as shown in Fig.Q7(b).

25
| 7 e
o et
0 172\]‘1' wl‘r
=
Fig.Q7(b) (10 Marks)
OR
8 a. State and prove:
1) Initial value theorem
i1) Final value theorem. (10 Marks)
b. Calculate i(0+) using initial value theorem, given that the transform function of the current
I(s)= —ZS—L Determine i(t) and obtain its value at t = 2sec. (10 Marks)
(s+1)(s+2)
3 of4
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Module-5
9 a. A three — phase, four wire, 208 volts ABC system supplies a star connected load in which

- = S L o
Zﬂt:w‘{)—ohms Zy ‘lswohms and £ =10-30 ohms. Find the line currents, the

neutral current and the total power. (12 Marks)
b. Explain the method of analyzing 3-phase star connected load by using Milliman’s theorem.
(08 Marks)

OR

10 a. Obtain Z and Y parameters for the circuit shown in Fig.Q10(a).

2 K

e
2 2 t -
= o

Fig.Q10(a) (10 Marks)
b. The following equations gives the relationship between the voltage and currents of a two-
port network I, =0.25v,-0.2v,, I, =-0.2v, —0.1v,. Obtain T—parameters. (10 Marks)

® K ok ok &

40f4
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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

USN 17EE33
Third Semester B.E. Degree Examiration, Jan./Feb. 2021
Transformers and ﬁenerators

E »:“"Q‘
Time: 3 hrs. o P Max. Marks: 100
Note: Answer any FIVE full questions, c’i}@smg ONE full questiogﬂ:o?ﬁ each module.
’%\/lodule-l
1 a. Draw and explain the full Ioﬁmﬁaﬁor diagram of single” %ﬁse transformer for lagging ,
leading and unity power fa oads LN (10 Marks)
b. Prove that for maximum e 1cgﬁcy copper loss is equal te Iron loss. (06 Marks)
c. A 100 KVA, 6600/240 ¥.:50hz, single phase transfdi%]er takes SA and 109W when 50V are
applied in a short cwqﬁi%; to the HV side and jo Woltage side shorted. Find the voltage to
be applied to the H\é%lde on full load at 0. 8 power factor lagging when the secondary
terminal voltage (L}:} is 240V, (04 Marks)
(N A%
“, \
#, £ {)R
2 a. Explain S@Q‘%T three phase/two phase connection with suitable circuit and phasor diagram.
& (08 Marks)
b. Exp@eﬁxrwﬁh circuit diagram and, %&Qasor diagram, how transformer connected in open
delta can supply the power succes: Ily. mﬁ@ (08 Marks)
c. The primary and secondary winding of two transfm;,' ts each rated 250 KVA, 11/2 KV and
50Hz are connected to opefiydelta. Find i) 1% ¢ KVA load that can. be supplied from this
connection i) Currgn O HV side if a delta cohnected 3¢ Ioada@fﬁSOKVA 0.8 pf (lag)
2KV is connected to tge side of the conneg;i%n _ (04 Marks)
‘fe 2 A \‘““i&"
3 a. Discuss the ne‘e“e\ﬁs y conditions fgg;tha«fparallel operatlon 2 transformers. (06 Marks)
b. Derive an expression for the currerttaﬁhared by between? transformers connected in parallel
supplylr}g“a common load wheftno load voltages Q\%e transformer are equal. (08 Marks)
c. Two /1‘ \phase transforme “equal turns have ?mpedances of (0.5 + J3) ohms and
(0 6 + *‘f’O) ohms with respect to the secondarx. If they operate in parallel, how they will
shar¢’total load of 100 .8 lagging. ’%:& : (06 Marks)
A"J;;é@.\’%} "y O'R
4 a. What is an Aut@gﬁ” ormer? Describe its working and derive expression for saving of
copper in an autetransformer as ce@yared to an equivalent two winding transform.
y A\ % (10 Marks)
b. Explain thie® o;i’ratlon ofon load tap changer. (10 Marks)
Module-3
5 a. Explain the necessity ofitgrliary winding. (06 Marks)
b. What are the sources of noise in transformer? How to reduce the noise problem in
transformer? % (08 Marks)
c. A4polelap wéhﬁdﬁdc shunt generator has flux per pole of 0.07 wb. The Armature winding

consists of 220'{%%5 each turn having a resistance of 0.004Q. Calculate the terminal voltage
when run_ga]gg@at 1000 rpm if the armature current is 60A. (06 Marks)

| of 2
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OR %,:“2
6 a. Discuss the harmonics in transformers. Ry, (06 Marks)
Draw and explain the characteristics of DC shun (08 Marks)
(06 Marks)

iat are the conditions f6 per synchronization
onization of 3¢ a!terna% (10 Marks)
uivalent short circuit reactance 20%. Calculate the
per mechanical degreciof phase displacement when
z bus bar at 1,500 xg (07 Marks)

synclzronizing power of the
running in parallel on a 10, 000%

¢. Define Voltage regulation d&“ ator. ' (03 Marks)
as?
OR .
8 a phasor diagram, explﬁﬁ*f«\;‘the concept of two reaction theory in a
(10 Marks)
b. Write a note on%\( —curve of synchronous ,%@‘ator (05 Marks)
18" synchronous reactance of 0.8 percent and a

c. A synchrongus, ﬁ%s’nerator has a dlrec%
quadratua synchronous reactance
voltage

0.5 per unit. It is supplying full load at rated
on‘;z circuit voltage. (05 Marks)

%o Module-5 4
9 a. What do you mean by hunting in synchronous ﬁh@hme‘? Explam the role of damper
winding. Q% (06 Marks)
b. With a neat sketch, exg‘wa*n ‘epen circuit characte%stm and short cigglit"characteristics of an
alternator. (06 Marks)
c. Explain MMF megp\?d?&to find out regula (08 Marks)
! ._
A N/

10 a. A 600V, 60 KVA, single phase alfegnator has an effective resistance of 0.2Q. A field current
of 10A preduces an armature gurrent of 210A on shott circuit and an emf of 480V on open
circuit.’ Cﬁie‘ulate i) Synchr@n%mpedance a nce.

ii) Regu lation with 0.8 ing, unity and 0.6 p Ioading (06 Marks)

b. Expldin Potier Reactane (08 Marks)
C. ﬁ@te a note on Capabi (06 Marks)
\ ’\,, e

Y k4 20f2
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USN 17EE34
Third Semester B.E. Degree Examu@f n, Jan./Feb. 2021
Analog Electron}%&rcults
Time: 3 hrs. ‘ {'“_’»’ Max. Marks: 100

Note: Answer any FIVE full questions, choos

ONE full question framégugh module.

Module-1 Sy

1 a. Forthe clipper limit shown in F;g\, g@@) Find Vy, sketch the V() waveform and also draw the
transfer characteristics £

50, will be treated as malpractice.
2

‘\' ' Fig Ql(a‘}a (07 Marks)
b.  With a neat pgvtlrg,,u 'iydlagram explain the ggpré’uon fixed bias circuit. (07 Marks)
C. What is b;g§uig of a transistor? Explam the requirements of biasing circuits. (06 Marks)

{%J OR
2 a. Fin operating point for thesyoltage divider bias. it with B = 80 and Vge = 0.6V.
Find the new operating point when B changes to, {Q&Qnd VaE changes to 0.25V. Consider,
Vee =15V, R; = 100KQ d@f— 18K, R, = 4. 7KLY nd‘RE—— 1KQ. ( 3 (10 Marks)
b. Obtain the expression “’&ﬁfh‘blllty factor (Sico). ﬁ)f’%ollector to base»@as circuit. (05 Marks)
c. Explain the operatlon of A'transistor as a SWItCh & (05 Marks)

e ™
9% Module-2 &,@
Define h- paraﬁ% ers. Obtain the %r&slon for current gﬁ?n voltage gain, input resistance
and output resistance for CE conf‘ ation of BJT usi ng h-parameters. (10 Marks)
b. For the emitter follower circuit. shown in Fig Q3¢ alculate z;, z,, Ay and A;. Take the
h- paralﬁeﬁr of the tranmstopw hie = 1.1KQ, I;am‘— '8 % 10" hg =50, h,, =24 pA/v

ce =20V

Fig Q3(b) (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
w
[

c. A transistor m mode has h- -parameters, hi = 11002, h,. = 2.5 % 10*, he = 99 and
hee =25 pA/v nine equivalent CB parameters. (04 Marks)

,g,.“ﬁ 1 of2
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OR k
4 a. For the common base circuit shown in Fig Q4(a), the trgws. stor parameters are hy, = 22Q,
hey = 2.9x107, hy, = -0.98 and hgp = 0.49 pA/v. Calcu@eﬁ‘&e values of the input resistance,

output resistance, current gain and voltage gain for t«h&*gi\fen circuit.

g € Ao Co

3 (10 Marks)
b. State and prove Miller’s theoremi. © A% (10 Marks)
Module-3 E
5 a. Explain the need for casgadmg amplifier. Drawfat;d explain block diagram of n-stage
cascaded amplifier. ‘.;.;; (06 Marks)
b. Compare the different types coupling methods used in multistage amplifiers. (08 Marks)
c. With the help ofra neat circuit dlagram explam the working of a Darlington emitter
follower. \ y (06 Marks)
5 OR
6 a. Define ,Negatrve and Positive feedback With the help of block diagram, explain the concept
of feedback amplifier. N -*q;é}\,- (07 Marks)
b. Derive the expression for Zir and: %me for a vo Itage seriesfeedback amplifier. (08 Marks)

¢. An amplifier having a voltage, gain of 60dB blS@S\lsQ(:i‘ﬁ of it output in negative feedback.
Calculate to the gain with, feedback, the percentage change in« gam without and with

feedback consequent on’ QO% change in gm (transf@r or mutual comzlu;:tance) (05 Marks)
y Modnil‘é'i" '
7 a. Explain the ope,ration of a class-B push _pull power amphfer Prove that the maximum
efficiency of a.class — B configuratiotiis 78.5%. A, * (10 Marks)
. State and expiam""Barkhausen crltéﬁ@gl for sustained OSCl"at ions. (05 Marks)
c. Explain the features of power ampliﬁers (05 Marks)
"«'_ " 4 e \%?5‘;(
N 7 £ 33 ° OR “uy
8 a. Draw the circuit of weln brldge osc:lllator and derive an expression for frequency of
§cllfat0r R (10 Marks)
b. < Bxplain the operatlon ofvclass A transﬁg‘k,rfler coupled power amplifier and prove that the
““maximum effi cnency is 50%. (10 Marks)
£ Module-S

9 a. Discusthe coﬁstructlon worktr)g ‘and ‘characteristics of an n-channel JFET. (10 Marks)

b. Give the comparison between the following :
i) BJT and FET i) JFET arid MOSFET iii) D-MOSFET and E-MOSFET. (10 Marks)

OR
10 a. Discuss the constructlon workmg and characteristics of an enhancement type MOSFET
[E-MOSFET]. ... (10 Marks)
b. With necessary- equwalent circuit, obtain the expression for voltage gain, input impedance
and output impedance of a Fixed biased common source — JFET amplifier. (10 Marks)

# ok ok ok ok
20f2
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USN 17EE35
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Digital System Design
Time: 3 hrs. % Max. Marks: 100

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

o e

__Mod-ule-l

Define the following terms with example :

i) Literal i) Maxterm  ii1) Sumterm iii) Product of sum. v) Canonical sum of products.
(05 Marks)
Reduce the following ﬁmctlon usmg K-map technique and implement using NAND gates

only i) fi (P, Q,R,8)=Ym(0, 1,4,7,8,9, 10)+d.(2, 11)

i) 5 (A, B, C, D)=x (0, 2, 4, 10, 11, 14, 15).7® (10 Marks)
Reduce the following function using K-map and implement using NOR gate only
B(AB.C, D) Zm((} 5, 1,8, 10, I3)+d(2 4,14, 15) (05 Marks)

_ GR
Reduce the 'foﬁowmg function using Qume - McClusky method and shall all the tables
including Reduced prime implicant t able

Q= f(abcde) 2(1345’?6 - 16,11, 12, 5, 14 LS. 18.19.20 21,22, 23, 26, 27)
_ (20 Marks)

Module«-z

Implement the foEl(}wmg ﬁ?u‘ftzp}e output ﬁmction using single 74LSI38 (3 to 8 decoder) and
external gates.
Fi (A, B,C)= AB - 3 ABC + AC »{3\%«
F, (A, B, C) =1tM: (2 3,6,7) 5. %a W (04 Marks)
Implement the following function -~ '

i}y fi (A B; C,D)=Ym (0, 2, 6 10 11,12, 13) +.d (3, 8, 14) using 74LS151 (8:1 MUX)

cons;dermg Lower ordemnputs as select inputs.
i) £ (A B,C,D)= ¥m QO 2,3,4,6,7,9; 11, 13, 15) using 74LS153 (4:1MUX)
con31dermg higher order mputs as select inputs. (08 Marks)

Develop the following¢ombinational logic:™

i) Construct full subjr@éter using 74181 53

© 1i) Construct 4 té I& decoder using 2 to 4 decoders only. (08 Marks)

Draw the full Adder ckt from truth table Construct a four bit adder and explain it. (06 Marks)

Draw a | bit'‘comparator and ezgplam (04 Marks)
Develop a look ahead carry, adder from full adder. Draw the compute structure including
look ahead carry generato?%ﬁd final Adder. (10 Marks)
Module-3
Analyze the application of SRFF as switch debouncer with waveforms. (04 Marks)
Explain the working principles of gated SR latch with truth table next state table, excitation
table and charactéristic equation. (08 Marks)
Draw the Master — Slave JK flip-flop and explain its working. Draw the truth table, what is
race around 'condition? How it can overcome? (08 Marks)
: 1 of2
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OR
6 a. Draw and explain universal shift Registers. (12 Marks)
b. Design and draw Mod 6 Asynchronous counter.

(08 Marks)

¢

Module-4 Ny

7 a. Construct the sequential logic circuit of follovvlgg state diagram using JKFF. Clearly show
the state table, transition table, excitation table expressnon and sequential logic diagrams.

(10 Marks)
b.
(10 Marks)
8 a (10 Marks)
b.
(10 Marks)
Module-5
9 a What are the d]fferent VHDL Descrlpilons‘? (05 Marks)
b. Write the VHDL program for Half Adder in
i) Behavieral Descriptions
i) Structural Descriptions
11) Dataflow Descrlpt'lo‘ns (15 Marks)
OR
10 a. Explain the structuse of Data-flow Descriptions. (07 Marks)
b. What are the different operators and data types in VHDL? (08 Marks)
¢. Compare VHDI ‘and Verilog. (05 Marks)
' # k% R
2 of2
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USN 17EE36
Third Semester B.E. Degree Examination, Jan./Feb.2021
Electrical & Electronics Measurements
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
g Module-1
g 1 a.  With a neat sketch, explain Kelvins double bridge , obtain an expression for the unknown
E low resistance. (08 Marks)
% Discuss fall of potential method of measurement of Earth resistance. (07 Marks)
B c. The four impedances of ac bridges are,
g z, =400£50°Q , z, =200£40°Q, z, =800£-50"Q), z, =400£20"Q
E Find out whether bridge is balanced under there condition or not. (05 Marks)
£
9_: OR
I 2 a. Explain Maxwell’s Inductance bridge with neat diagram with advantages and disadvantages.
(08 Marks)
b.  With a neat circuit diagram, explain operation of modified Desautys bridge. (06 Marks)
C. Discuss the method of determine capacitace and dissipation factor using voltage schering
bridge. (06 Marks)
Module-2
3 a. Discuss the errors and their compensating techniques used in dynamometer type wattmeter.
(08 Marks)
b.  With a neat sketch explain operation of Weston frequency meter. (06 Marks)

c. A wattmeter has a current coil of resistance 0.2 € and pressure coil of resistance 5000 € is
connected to measure the power consumed by load. Calculate the percentage error in the
reading of wattmeter when the load takes 20 A at 250 V with 0.8 power factor when,

(1) The pressure call is connected on supply side.
(i)  When current coil is connected on supply side.

(1) What load current would give equal errors with two connections? (06 Marks)
OR
4 a. Explain working principle and construction of single phase electrodynamometer power
factor meter. (08 Marks)
b. Explain operation of Lpf dynamometer type wattmeter. (07 Marks)

€. The name plate of single phase energymeter reads as 250 V, 20 A, 1800 rev/kWH. The

th

meter 1s tested at r load and upf. The meter makes 20 revolutions in 10 seconds.

Determine the % error in the reading of the energy meter. (05 Marks)

Module-3
5 a. Describe with a neat sketch measurement of Iron loss using wattmeter method. (08 Marks)
b. With a current of 25 mA, if the coil of the instrument has a resistance of 10 Q, how it can be
adopted to work as,
(1) Ammeter of range 0 — 20 A.
(i1) Voltmeter of range 0 — 120 V. (05 Marks)
c. Difference between CT and PT and explain errors in CT. (07 Marks)

Important Note : [. 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
6 a. Explain the measurement of leakage factor using search coil.

b. Explain Hopkinson’s permeameter.
c.  What is shunt? How it is used to extend range of an ammeter?
Module-4
7 a. Explain the operation of true rms reading voltmeter.
b. With a neat diagram, explain the working of electronic multimeter.

e

Explain the working of Ramp type digital voltmeter.

OR

.
L3

17E£36

(08 Marks)
(06 Marks)
(06 Marks)

(07 Marks)
(07 Marks)
(06 Marks)

8 a. Explain working of an electronic energy meter, list the drawbacks of traditional energy

meter.
Explain integrating type DVM with neat sketch.

(08 Marks)
(07 Marks)

c. A coil with a resistance of 12 Q 1s connected in direct connection mode of Q meter
resonance occurs. When oscillator frequency is | MHz and the resonating capacitor is set at
75 pf. Calculate % error introduced in calculate value of Q by 0.02 € insertion resistance.

Module-5
9 a. Write a note on Nixie tube with neat sketch.
. With a neat diagram, explain LED display.
c. Write a note on Dot Matrix display.

OR
10 a. With a neat sketch, explain working of X-Y recorder.
b. Write a note on LVDT type recorder.
c¢. Explain the block diagram of ECG (Electro Cardio graph)
i stk
20f2
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USN 17EE42
Fourth Semester B.E. Degree Ex ation, Jan./Feb. 2021
Economics
Time: 3 hrs. \--".-_-;__:‘:.:\:%ﬁax. Marks: 100
k
3 Note: Answer any FIVE full questiqfii},é € toosing ONE full question from each module.
E /% Module-1
E 1 a. Define : i) Hydrograph ii)" Flow duration and Masscurve. (06 Marks)
% b. Describe the merits and dfé”?iaz?;'its of Hydro electric power plants. (08 Marks)
§ c. What are the main con@ﬁy ions for selection of git}q;j;&i’“a Hydro electric power station?
g% - (06 Marks)
o N ’
ZE Ry ™ ORK, %
£€ 2 a. Explain components of Hydro Electric Power plant, with neat diagram. (08 Marks)
_%”:ﬂ: b. Explain gfoﬁg g mechanism of Hydraqjiﬁmpulse turbine and Reaction turbine, with neat
EQ sketchess, - (08 Marks)
5 c. Give %lﬁsiﬁcaﬁon of Hydro P (04 Marks)
L 3 a. Explain briefly the functions®f : A
»E i) Reheaters ii) Condensers. 7. e (06 Marks)
£ b. Explain the working of Stoker furnace and Pulyerized fuel firing. : (06 Marks)
ERS c. Define the term Ash fandling. Why asb‘“‘?;h%nﬁ:rling is important? Explain any three Ash
& handling syswma.@f} . R (08 Marks)
T = ; ’ Re %
= g ‘fﬂ'ﬂlk * i
o3 A LN R &
=) E 4 a. Discuss %d\zantages and disadvantages of a Diesgégg%uyer plant. (06 Marks)
2= b. Give theBemiparison of hydropowet plant, with steam power plant. (06 Marks)
Eh 2 c. Descri%i:%tﬁe working of _gfbs:_,_’é* cycle gas turbiné”power plant, with a neat schematic
8 = diagram. R %) (08 Marks)
¢ 5 3N,
Ze / ¥
g 4 5 a. Describe the oper‘.};\:ti% f nuclear power plant with the help of block diagram showing basic
2.5 components.  “n." - (08 Marks)
g b. Explain the op@ration of Pressurizeﬁ'@.%ﬁter reactor with its advantages and disadvantages.
23 & Ay, (08 Marks)
£ B c. Explain Nucléar fission and Nuclear chain reaction. (04 Marks)
5 E‘ 5‘”\
— o ,es;:‘\ 4 OR
* 6 a. Explain the function of M&derator , Coolant , Control rod and Shielding in a Nuclear reactor.
g & (08 Marks)
g b. Explain with respgctto Nuclear plant :
§ i) Nuclear Waste @isposal.
g ii) Shielding.” (08 Marks)
c. Discuss the vafious classifications of Nuclear reactors. (04 Marks)
qaff%’
y 1 of 2
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Module-4
T & Def ine Substation and mention different types (06 Marks)
b. i (08 Marks)
c. Explain the function of :
i) Switch gear ii) Protective relay (06 Marks)

8 a. Draw a Single line diagram oﬁu@ﬁtaﬂon and explain it t is the role of Earthing
Transformer? Explain. A A (08 Marks)
b. Explain Double BUS with sex tig vilisation. (06 Marks)

& :
tation over Indoor substation.

e, 3 06 Marks)
fﬁ"”} ) :
¢ Module-S P
9 a. Define the terms
i) Load factor i) Diversity factor Plant operating factor. (06 Marks)

reciation? Explain the method‘%%f Determination of Depreciation. (10 Marks)
vaffecting Tariff. (04 Marks)

10 a. Explain:
i) Two Part Tariff. .
ii) Power Factor Tariff. 4@3
iii) Maximum Demand Fariff, a ' (06 Marks)
b. State the causes and effects of a Low power %or Also explain {"heﬂlods of Power Factor
Improvement. S (10 Marks)
c. Explain the concept\pf Choice of size - (04 Marks)

it
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compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers,

0, will be treated as malpractice.

=5

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

[

USN 17EE43

Time: 3 hrs.
Note: Answer any FIVE full questions,

1 a. Draw a line diagram of a t
different levels. Explain: i)
50 and 80 meters ab ater levels. The horizental distance between the towers is
300 metres. If the go in the conductor I%“QﬁEOkg, find the clearance between the
conductor and water at’a point midway between e towers. Weight of conductor per metre

is 0.844kg. (10 Marks)
A " 3
2 a. What ared vantages of high vo ltagg AC transmission line? (05 Marks)
b. Derive@anexpression for string efficiency ofa 3 disc s‘m% (05 Marks)
c. Writéssl o;t6 notes on: 20,7
i) Vibrations of conductors o \
ii)  Effect of wind and Ice ot transmission ]ine;g_‘?‘i % (10 Marks)
£
Ao\ Module-2 ~ o
3 a. Explain the concept of self GMD and m%yal MD. (04 Marks)
b. Derive an expres for the inductance of asingle phase two vglre line. (06 Marks)

c. The below Fig“ c) shows the spacing of a double, hrnﬂ%"' 3-phase overhead lines. The
conductor radii is 1.3cm and élmq transposed. F1nd the inductance per phase per
kilometer. # Y ; (10 Marks)

4 a. Derive an expression fo gj‘lme to neutral capacitance for a 3-phase overhead transmission

line when the conduct e unsymmetrically spaced. (10 Marks)
b. Derive an expression for the inductance of a conductor due to internal and external flux.
o (10 Marks)

1 of2
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Module-3

5 a. Derive an expression for ABCD constants of a medium
T-method. Also prove that line is symmetrical and reci

b. A 3-¢ short transmission line delivers 5000k W at 2% ‘an

mission line using nomial
(10 Marks)
?’at a pfof 0.8 lagging to a load. .

Determine: i) Sending end voltage i) % regulati iii) Transmission efficiency. The

resistance and reactance of each conductor is 49%%3 Q) respectively. (10 Marks)
OR ,%.
6 a. Explain Ferranti effect. ~ (06 Marks)
b. A 3-¢, 50Hz, 150km transmission line following constant%:y

Resistance/phase/km = 0.1Q2
Reactance/phase/km = 0.5Q
Capacitance shunt admittance/ph
If the line supplies a load of5¢
by using nomial m- -metho

5km = 3 x 10° mho \
at 0.8pf lagging at 170KV at the receiving end, calculate
i) Sending end current i) Sending end voltage

iit) Sending end power | . (14 Marks)
Module-4

7 a. Explain the pi:%no@mn of corona in ov éﬁ:aﬁ transmission line. Also discuss the factors

affecting the ¢ ¥ (10 Marks)

b. Derive an ekpression for critical disruﬁl%e voltage and visual critical voltage reference to

corona. %/ o (05 Marks)

ilaterally 1m apart. If the dielectric
voltage for the line. Air density
(05 Marks)

C. A 3-¢dindehas conductors of 2cm dfi%diameter, spaced eq
stredgthiof air is 30KV/cm (maxj d the critical dis
factor & = 0.952 and 1rregular1tg factor mo=0.9

’%R’?.-_
) OR
8 a. What are the methods f‘a‘ﬂf‘%rading of cables?,
b. Discuss the different types of cables base

N

ldin capacitance grading of cables. (10 Marks)
e voltage level. # (10 Marks)

9 a. distributors. & (08 Marks)
b. nce obtain %expressions for voltages at different
one end with cénéentrated loads. (12 Marks)
£00%% arks

OR ¢
10 a at is the power quaht hat are the tent power quality problems? (05 Marks)
b ‘\ hat are the requmemeﬂt of good distribution system‘7 (05 Marks)

c A 2 wire distrib
E,F, Gand H

is fed at A and supplied six concentrated loads each of 50A at C, D,
1own in Fig.Q.10(c). What must be the resistance of each section so that
mer does not exceed 7V. Also calculate the total power
rat the loads are spaced at equal distances. (10 Marks)

¥ 9 € F 4

on ok Ok Dk Ok S
Fig.Q.10(c)

% & % % %
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50, will be treated as malpractice.

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

e

o P

“% b, (07 Marks)
What are the applications o£BCishunt motor, Series motorﬁnd Compound motor?(06 Marks)
A 250V Shunt motor runs at El,%)OO rpm, while taking cyrrent of 25A. The resistance of the
armature is 0.2Q and té§isfance of the shunt fi eld%ycmt is 250Q. Calculate speed when
loaded to take a curréht,of SOA. If armature reacz{on "weakens the field by 3% the voltage
drop per brush is IV ctérmme torque in both cases. (07 Marks)

F 4
OR.
Describe théwﬁrkmg of three point stamz;”wnh neat sketch. What are its limitations?
g’%{\w} (10 Marks)

Describéihe character[stlcs ofa D@gﬁhunt motor. (05 Marks)
Wit peed control of DC motor.
(05 Marks)

,% Module-2-.. % 'S
3 ﬁﬁyr determination oﬁeﬁimency of DC semcs machines. (07 Marks)
Explain back to back test'as two identical m fachines and calculate the efficiency of the
machine as Motor andf’@generator ﬁ‘%’ (06 Marks)
A Field’s test métwp Mechanically ¢ ouplcd similar mot rstwith their Field’s cormected in
series and withi Qge$mach1ne runni :

Motor : A;mature current 40

Explain briefly Field’s

e

P

160V , the drop across its field
winding ISV{’_&? 7 4 )
fesistance of each aﬁMure is 0.4Q. Galculate the efficiency of each machine at this

.y 2 r X (07 Marks)
“Q ) gv $OR
Derive the to ug;ct]uatlon forat phase induction motor. (06 Marks)
Draw and ex%q&in the torque s]mh@ cteristics covering motoring , generating and breaking
reg ions of atlon (07 Marks)
What is SIlp" Derive the n;_lagufr]um running torque equations of a Induction Motor.(07 Marks)
&)
o, Module-3
Derive the approxnma’gp equivalent circuit referred to stator of an Induction Motor. (06 Marks)
Explain with neaf/diagram, the blocked rotor test on an Induction Motor. (06 Marks)
Explain Coggl and Crawling in 3 — phase Induction Motor. (08 Marks)

OR
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6 a. Explain the principle of Operation of an Induction Geﬁ@&ﬁ;*‘What are its limitations?

(07 Marks)
b. Write the procedure of drawing the circle dlagram What information can be obtained from
the circle diagram? (07 Marks)
c. With neat diagram, explain the construetlon of rotor of a double cage Induction Motor.
& \ @ (06 Marks)

of a Star Delta Starter. (07 Marks)

b. Explain the method of Speed Gen ol of 3 — ¢ Induction M ef by varying the rotor.
% (07 Marks)

c. A squirrel cage Induction motor in a short circuit cugrent equal to 4 times the full load
current. Determine starting torque asa percentage Qf ‘fhll load torque if full load slip is 2.5%.

N < (06 Marks)
OR_ °
8 a. Explain Conatruejlon and working prmelple of a shaded pole motors. (08 Marks)
b. Explain Double’ Field Revolving theory-as:applied to a Single Phase Induction motor.
(06 Marks)
c. Explain w1th neat diagram, the woykmg principle of capat:ltor start single phase Induction
Motor, / (06 Marks)

9 a. Explain the operation of synchronous motor aLfeonstant load vanahle é’xontatlon with phasor

diagram. > Avgy, (08 Marks)
b. Explain the concept of huntmg in synchroﬁeﬂs motors What ate the methods to overcome
this? P (06 Marks)

c. Write a note on. V curves and 1nverted V curves ofa synchl‘onoﬁs motor. (06 Marks)

10 a. What is, Lmear Induction Motar‘? Explam its prmc1ple of operation and draw torque speed

characteristic. Az (07 Marks)
b. Explalﬁ“%}ne working , chgacterlstlc and applleatlon of AC servo motor, with neat diagram.
(07 Marks)

c. “Write note on Stepper motor and list typesf ('j:f Jt. (06 Marks)

%%

* W Rk KK
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Fourth Semester B.E. Degree Exammatlon, Jan./Feb. 2021
Electromagnet:c Fiéld Theory

Time: 3 hrs. | ~ Max. Marks: 100

Note: Answer any FIVE full questiom, bhoosing ONE full question from each module.

o

4 a
b.
5 a
b.
C.

=i o

Module- _
Given three points P(2, -3, 15&(}( 4,-2,6) and R(1,5,-3), find
(1) Vector from P to R (n) Umt vector of the vector imgn PtoR (iii) Distance from P to R

: (06 Marks)
Transform the vector ?PE . 2a —3a,—~la, fo cylmdncal coordinates at point P(2, 3, 5)?
- Sre . (08 Marks)
State and expiaini.ggﬁ:i’omb’s law in vector form, (06 Marks)
OR
State and pmVe Gauss dlvergence thcorfrm (06 Marks)
If Dw_hzzza +x’yz*a +x° y za ofm Find

(1) An eﬁpressmn for py N
(i) Total charge within the cubé defined by 0 < x < 2 9< y<2, 0<z<2. (08 Marks)
An infinite line charge th‘th charge density 20 ncf‘:p 1s kept along x = 2m and y = — 4m.

Find the electric field mfenmty at a point (—2 —1,4)’ (06 Marks)
oy Modulé:2 -
Prove that electnc ﬁ‘ﬁid intensity is exprcssecf as negative gradl ent of Scalar Potential?
(06 Marks)
Given potential ﬁeld V=2 -57 volts and a point P(-4, 3, 6). Find (i) Numerical values
of V andE (i) Direction of E (iit) D (iv) Volume charge density ‘p,’. (08 Marks)

Deterrmne ‘capacitance of pﬁf%llel platc capacitor consisting of two plates 30cm x 30cm
surface area, separated by 511‘"2;11 In air. What is th;e energy stored if the capacitor is charged

to. 500V'? £ (06 Marks)

OR

4 Wlth usual notatmns d@nve the express:cjh for energy required to assemble ‘n’ point charges

n space. : (06 Marks)
Derive the botindary condition for the interface between conductor and fiee space. (08 Marks)
A spherical condenser has a capacny of 54 pF. It consists of two concentric spheres differing

in radii by 4 cm and having air as dielectric. Find their radii. (06 Marks)
: Module-3
Derive Poisson’s and . Laplace equations? Write Laplace equations in all 3 coordinate
system. W (06 Marks)
State and explain uhlqueness theorem. (08 Marks)
If H= 20p2a Aa’m determine the current density J and the total current crossing a surface
== 1l | 20 = ¢ <2n and 2 =0 in cylindrical coordinate system? (06 Marks)
| 1of2
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OR 4
6 a. State and explain (i) Biot — Savart’s law (ii) Ampere’s circuital law. (06 Marks)

b, Let V= 0520
Tr

Find (i) the volume charge density ‘p,” at a point A(0.5, 60°, 1) (i) Eat B(2,30°, 1)?

in free space, using Poisson’s equations

. (08 Marks)
c. Explain scalar magnetic potential and vector magnetic potential? (06 Marks)
Module-4

7 a. Derive Lorentz’s force equation W1th usual notations. N % (06 Marks)
b. Derive the boundary conditions at the interface between two magnetlc materials of different
permeabilities? (08 Marks)
c. Calculate the inductance of an air cored solenoid of 400 tums having 10 cm diameter and
50cm length. (06 Marks)

OR
8 a. Derive an expression for force on a differential current element? (06 Marks)

b. A current element I,dL; =104, amp-m is located at Py(1, 0, 0), while second element
I,dL. =107° (0.651x ~2a, +352) amp-m is at Po(—1, 0, 0) both are in free space. Find vector

force exerted on | d_Lz by I taL 2 s . (08 Marks)
c. A point charge Q=-50nC is moving in a magnetic field of density

B= 2a,-3a,+5a, mTelsa with a velocity of 6x10° m/s. Calculate the force in the

direction specified by the unit vector —0.48a, —0.6a, +0.644, (06 Marks)
Module-5
9 a. Listthe Maxwell’s equations for time varying fields in point fqrm and integral form.
(06 Marks)
b. Derive the Maxwell’s first equation in point form for time varying field from Faraday’s
Law. N (06 Marks)

The electric field of uniform plane wave is given b.y

E = 40sin(30mx10°t - 271Z)a , +40cos(30mx10°t ~ 2nz)a, V/m.

Find (i) Frequency of operation (i1) Wavelength (i11) Direction of propagation of wave

(iv) Associated magnetic field H. (08 Marks)
OR

State and explain Poynting theorem. (08 Marks)

b. A short vertical antenna erected on the surface of perfectly conducting earth produces
effective field strength E. = 100 sin8m V/m at points at a distance of 1 mile from the

&

10

antenna. Compute the Poynting vector and total power radiated? (08 Marks)
c. Write a short note on Skin depth. (04 Marks)
#* % % 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

Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Operational Amplifier and Linear ICs
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Draw the block diagram of op-amp and explain. (08 Marks)
b. Explain instrumentation amplifier using transducer bridge. (08 Marks)
c. Mention important characteristics of an ideal op-amp. (04 Marks)
OR
2 a. Explain with neat circuit diagram peaking amplifier. (08 Marks)
b. Define (i) Input bias current (ii) CMRR (ii1) Input offset current. (06 Marks)
c. A capacitor coupled non-inverting amplifier is to have a +24V supply. A voltage gain of
100, an output amplitude of 5V, a lower cutoff frequency of 75 Hz and a minimum load
resistance of 5.6 kQ. Design suitable circuit using 741 op-amp. (06 Marks)
Module-2
3 a. With a neat circuit diagram explain working of 2™ order high pass filter and draw its typical
frequency response curve. (08 Marks)
b. Design first order low pass Butterworth filter at a cut off frequency of 1 kHz with passband
gain of 2 and draw the circuit diagram. (08 Marks)
c. Define the terms with respect to voltage regulator:
(1) Line regulation (i1) Load regulation. (04 Marks)
OR
4 a. Explain with neat circuit diagram op-amp series voltage regulator. (06 Marks)
b. Write note on allpass filter. (06 Marks)
¢. An unregulated d.c. power supply output changes from 20V to 19.7V, when the load is
increased from zero to maximum, the voltage also increases to 20.2 V when the a.c supply
increases by 10%. Calculate load and source effects and load and line regulation. (08 Marks)
Module-3 ;
5 a. Explain with neat circuit diagram Triangular/Rectangular wave generator. (08 Marks)
b. Explain with neat circuit diagram R.C. phase shift oscillator using op-amp. (06 Marks)
c. [Explain voltage to current converter with grounded load. (06 Marks)
OR
6 a. Explain with neat circuit diagram Weinbridge oscillator. (08 Marks)
b. Design non-inverting Schmitt trigger circuit to have UTP = +3V, LTP = -5V, use 741
op-amp, Vee =£15V. (08 Marks)
¢. What is ZCD? Explain non-inverting ZCD using op-amp. (04 Marks)
Module-4
7 a. Explain with neat circuit precision Half Wave rectifier. (06 Marks)
b. What is precision rectifier? Mention its advantages. (04 Marks)
¢. Explain R-2R ladder digital to analog converter circuit. (10 Marks)
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OR

8 a. Explain working of ADC using successive approximation method.

b. Explain with neat circuit diagram precision full wave rectifier.

Module-5
9 a. With aneat block diagram explain basics of Phase Locked Loop.
b. Define (1) Capture range (i1) Lock range
c. Explain monostable multivibrator realized using 555 timer.
OR
10 a. Explain internal architecture of IC555 timer.
b. Explain Astable multivibrator using IC555 timer.
% ok & ok ok
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(10 Marks)
(10 Marks)

(08 Marks)
(04 Marks)
(08 Marks)

(10 Marks)
(10 Marks)



