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USN B i
Third Semester B.E. Degree Examination, June/July 2023
Electric Circuit Analysis
Time: 3 hrs. p Max. Marks: 100

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

Module-1
1 a Reduce the given network to a single voltage sources in series with a resistance using source
transformation for Fig. Q1 (a).

Fig. QI (a) (08 Marks)
b. Find the equivalent resistance between the terminals A and B using star-delta transformation
for Fig. Q1 (b). ¢ _

< V.

Fig. Q1 (b) (06 Marks)
C. Use Mesh Current Analy31s to find the current through in 5 Q resistant of circuit shown in
Flg QI (c).
|\ N

Fig.Ql (¢) (06 Marks)
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2 a. Using Mesh ctlffr“éﬁi“é'ﬁé'l}_s_f;,"ﬂt";ﬁd the value of V such that current through (2 + 3)Q is zero

for Fig. Q2 (a).

Fig. Q2 (a) : (06 Marks)
b. Find all the node voltages for the network shown in F 1g. Q2 (b).
| L)

Fig. Q2 (b) % ? (08 Marks)
¢. Find all the node voltages for the Network shown in Fig.Q2 (c).

(06 Marks)

Module-2
3 a  State and explain Millman’s theorem. (06 Marks)
b. Find the current through 2Q resistance in the network shown below Fig. Q3 (b) using

superposition theorem.

oA~ 2a
AR |
130\; h 7
Fig. Q3 (b) (08 Marks)
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c. Verify the Reciprocity theorem for the circuit shown in Fig.Q3 (c) by finding .

LoV

Fig. Q3 (c) (06 Marks)

OR
a. Obtain the Thevenin’s equivalent of the Network shown in Fig.Q4 (a) between terminals A
and B. '

Fig. Q4 (a) (10 Marks)
b. Obtain Norton’s Equivalent for the network shown in Fig.Q4 (b) and determine the current
through 20 Q.

Fig.Q4 (b) (10 Marks)

Module-3
a. Show that resonant frequency is the geometric mean of cut-off frequencies. (08 Marks)
b. =eA~=-36ries RLC circuit has R = 10 Q, L'=001 Hand C = 0.01 pF. Calculate Q factor,
* bandwidth, resonant frequency and half power frequencies. (08 Marks)

C. Determine the value of R; and R¢ for which the circuit shown in Fig. Q5 (c¢) resonance at
all frequencies.

Fig. QS (¢) (04 Marks)
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OR

a. Explam the behawor of R, L and C for initial conditions and ﬁnal conditions. (07 Marks)
b. In the network shown in Fig. Q6 (b), if switch is closed at t = 0. Determine the current and
its first and second derivative att= 0+
60N H
l V =S ANy
' S
CETE 1(r&)
Flg Q6 (b) (06 Marks)
C. In the network Fig. Q6 (c), the switch is moved from posmon 1 to position 2 at t = 0. The
S di d’i 4
steady state has been reached before switching. Caleulate i, : and & ; att=0".
I
Fig. Q6 (c) (07 Marks)
s Module-4
a. Find the Laplace transform of the,
(1) X,(t) = cosmt
(i1) X, () =u(t).
()  x,(t)y=t
(iv)  x (t)=e"sinot (08 Marks)
b.  Find the Inverse Laplace transform of the following :
()  F(s __ s+gR
s(s+3)(s+4)
(i)  F(s)= (3_2)3 (06 Marks)
s(s+1)
¢.  Obtain the Laplace transform of the Gate function shown in Fig. Q7 (c).
A
.
l j}
ol T "”
Fig. Q7 (c) (06 Marks)

6
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OR
8 a. State and prove initial value theorem and final value theorem. (10 Marks)
b. Find the initial and final value of the following functions :
y 6.67(s + 250
0 =2 e
s(s+166.7)
6.67
il [(s)= ; 10 Marks
SR T (0 Marks)
Module-5

9 a A 3 phase, 400 V, 4 wire system has a star connected load with Z,=1020°Q,
Z,=(15+j10)Q, Z.=(0+j5)2. Find the line current and current through neutral
conductor for phase sequence ABC for Fig. Q9 (a).

oS
~ \9%)
LS00
Y
Fig. Q9 (a) (10 Marks)
b. Obtain Y-parameters in terms of ABCD parameters. (10 Marks)
- OR
10 a. Determine the Z-parameters and Y-parameters for the circuit shown in Fig. Q10 (a).
V% NS Vz,
Fig. Q10 (a) (10 Marks)
b. The impedance parameters of a 2 ‘port network are Z;; = 6 Q, Z» =4 Q, Z1»=Z-,= 3 Q.
Compute the Y-parameters and ABCD parameters. (10 Marks)
* ok ok ok ok
|
i
4G |
_J]
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Third Semester B.E. Degree Examination, June/July 2023
Transformers and Generators

Time: 3 hrs. Max. Marks: 100

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

Moduie-l

Draw the no load phasor dlagram of transformer. Express magneuzmg current and loss
component of the no load current in terms of the no load current and no load power factor.
_ (06 Marks)

The following results were obtained a SOKVA, 2400/120V transformer :
O.C Test, Instruments, on L.V site
Wattmeter reading = 396 W
Ammeter reading = 9.65A
Voltmeter reading = 120V
S.C Test, Instrumentson h.r. site
Wattmeter reading =810W
Ammeter readmg = 20.8A
Voltmeter reading = 92V
Determine :

i) The circuit constants

i) . Efficiency of full load, 0.8p.f lagging

iii) Approximate voltage regulation 0.8p.f lag " (09 Marks)
What are the advantages of transformer bank of three 1-phase transformer over a unit three
phase transformer of the same KV A rating? " (05 Marks)

OR
Explain with the help of connection and phasor diagrams, how Scott connections are used to
obtain two phasesupply form 3-phase supply mains. - (07 Marks)

A 10 KVA single phase transformer rated for ?OOOM{)O has resistance and leakage
reactances as follows :

Primary winding : R; =5.5Q, x; = IZQ

Secondary winding : Ry = 0.2Q, x5 = 0.45Q

Determine the approximate valite of the secondary voltage at full load 0.8 p.f lagging when
the primary voltage is 2000V and also calculate the voltage regulation. (06 Marks)
A 2300/230V, 500KVA, 50Hz distribution, transformer has core loss of 1600W at rated

yoltage and copper loss of 7.5kW at full load. During the day it i1s loaded as follows :

% load 04,20 | 50 | 80 |100| 125
Power factor | - |7 lag | .8lag | Olag| 1 | .851lag
Hours 2| 4 4 5 7 2
Calculate all day efficiency. (07 Marks)
Module-2
State the need for parallel-operation of transformers and also explain the various conditions
of parallel operation of single phase transformer. (06 Marks)

Two single phase transformer having the same voltage ratio on no-load operate in parallel to
supply a load of 1000KVA at 0.8 p.f lagging. One transformer is rated at 400 KVA and has
equivalent impedance of (0.015 + j 0.09)Q, other is rated at 600 KVA and has a equivalent
impedance of (0.01 + j.05) Q. Determine the load on each transformer in KVA and the

operating power factor. (07 Marks)
. 1 Anf2
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Make a comparison in the weight of copper required in an auto transformer and a two
winding transformer of the same rating. (07 Marks)

OR
Two similar 200 KVA, I-phase transformers gave the following results when tested by back-
to-back method :

W1 in supply line, 4kW, W, in series circuit, when full load current circulates through the
secondaries, 6kW. Calculate efficiency of each transformer at 8p.f lag with full load

condition. (06 Marks)

Explain how Iron loss can be separated into hysteresis loss eddy current loss. (07 Marks)

With help of sketches explain working of on load tap changing transformer. (07 Marks)
Module-3

Derive the equation for ATy/pole and AT /pole. (07 Marks)

Derive the expression for pitch factor and distribution factors in connection with alternator.

(07 Marks)

A 3-phase, 16-pole synchronous generator has a resultant air gap flux of 0.04ub per pole.
The flux is distributed sinusoidaly over the pole. The stator has 2 slots per pole per phase
and 6 conductors per slot are accommodated. The coil span is 160° electrical. Calculate

phase and line induced voltages when the machine is runs at 375 rpm. (06 Marks)
OR
Explain the process of commutation in d.c generator with neat sketches. (06 Marks)
Explain the phenonomena of armature reaction when alternator is delivering a load current
at i) purely lagging ii) unity iii) purely leading p.f (09 Marks)
Define term synchronous reactance and draw equivalent circuit diagram of the alternator.
(05 Marks)
Module-4
Draw the phasor diagram a loaded alternator for the following conditions :
i) lagging p.f i) leading p.f  ii) upf. (06 Marks)
For cylindrical rotor altemator an expreqmon for power developed a function of load angle
(07 Marks)

A 3-phase, 1500KVA, star connected 50Hz, 2300V alternator has a resistance of 0.12Q.
A files current 70A produees a short circuit current equal full load current of 376 A.
The same field current produces an emf of 700V on open circuit. Determine the synchronous

reactance of machine and its full load regulation at 0.8 p.f lagging. (07 Marks)
OR
Explain the Potier- triangle method of determining the voltage regulator of an alternator.
(10 Marks)

A 3-phase, star connects, 000KV A, 2000V, 50Hz alternator gave the following open circuit
and short circuit ratings.

Fields current — (A) 10 | 20 25 30 40 50
0.C voltage (V) (LL) | 800 | 1500 | 1760 | 2000 | 2350 | 2600
S.C current (A) - 200 | 250 | 300

The armature effective resistance per phase 0.2Q. Determine the full load percentage
regulation at 0.80 p.f leading using MMF method. (10 Marks)




10

Module-5 oy
Explain the two reaction theory applicable to salient pole synchronous machine. (07 Marks)
What is necessity of parallel operation of alternator and list conditions necessary for

paralling alternators. (06 Marks)
Explain the slip test to determine X4 and X, (07 Marks)
OR
Write a note on capability curve for large turbo alternator. (07 Marks)
Derive expression for synchronizing power when two alternators are connected in parallel.
(N, : (06 Marks)
What is hunting in an alternator? Discuss the measures to be taken to minimize hunting.
(07 Marks)
.. Sk ok ok ok ok
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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

Third Semester B.E. Degree Examination, June/July 2023
Analog Electron_i_c=--ci’rcuit

Time: 3 hrs. Max. Marks: 100

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

Module-1 _
Define Q or Operating point (02 Marks)
What is a clipper circuit? Explain the Workmg of a double ended clipper with a suitable
diagram. (08 Marks)
List various types of clamper circuit. With a neat circuit dlagram explain the working of a
negative clamper. (10 Marks)
_ OR

Discuss emitter stablized bias circuit. Also derive expression for Ig Ic Vg and V. (10 Marks)
Determine the following for the fixed bias conhguratlon of Fig.2(b). Assume B= 50

(1) Ipg and Icq (:1)VCEQ (n)Vgand V¢ (1V)VB.:

(10 Marks)

Module-2
Derive an expression for Ay, Zi and Zo of CE voltage dwzder bias circuit using hybrid
model. » (10 Marks)
For the collector feedback conﬁguration of Fig 3(b), caleulate (i) r. (11) Zi and Zo (iii) Ay and
A; Consider =200, r,=60Kzr.

(10 Marks)

I of2
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For the network of fig 4(a), determine: (i) r. (ii) Z; (iii) Zo (rs=00) (iv) Ay (ro =)
(10 Marks)

Fig.4(a)
Why hybrid model is called as hybnd‘? Obtain h — parameters from equivalent circuit of
common — emitter configuration. (10 Marks)
Module-3
Define Multistage Amplifier. Derive voltage gain.and current gain of a two stage cascaded
amplifier. (10 Marks)
Derive an expression for Ziand A1 for Darlington Emitter follower circuit. (10 Marks)
OR
Find out input and output impedance of a current series feedback amplifier. (10 Marks)

Determine the voltage gain, input and output impedance with feedback for voltage series
feedback having A =-100, Ri=10kQ , Ry =20kQ for feedback of

1) B=-0.1 and i) B=-0.5. (10 Marks)
Module-4

With a neat circuit diagram, explain the AC Operation of series ~ fed class — A amplifier.

Also derive maximum efficiency of the amplifier. (10 Marks)

Show that maximum efficiency of Class — B push pull power amplifier is 78.54%. (10 Marks)

OR
Explain the working of R.C phase shift oscillator. ifR =1kQ,R.=1kQ and C =0.1uf,
Calculate the frequency of oscillations. (10 Marks)
Discuss the working of Wein Bridge Oscillator, with a suitable diagram. (10 Marks)
Module-5
Describe the working and characteristics of M — Channel JFET. (10 Marks)

For a self — bias cireuit, Vpp =+ 20, RD—33k_Q Rc=1MQ Rs=1kQ,

Ipss = 8mA and Vp = - 6V. Determine 1) Vgs i) Ip i) Vps 1iv) Vs

v) Vg vi). Vp. (10 Marks)
OR
With a neat structure, explain the operation of an n — channel depletion type MOSFET.
(10 Marks)
Compare JFET with MOSFET. Sketch the transfer characteristics for an N — channel
depletion type MOSFET with Ipss = 10mA and Vp = - 4V. (10 Marks)
® & Kk ¥k
20f2
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USN ‘

HEE

Third Semester B.E. Degree Examination, June/July 2023
Analog Electronic_ ‘Circuit

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choasmg ONE full question fmm each module.
Module—l _
1 a. Define Q or Operating point (02 Marks)
b. What is a clipper circuit? Explain the workmg of a double ended chpper with a suitable
diagram. (08 Marks)
¢. List various types of clamper cm:mt With a neat circuit diagram, explain the working of a
negative clamper. (10 Marks)
OR
2 a
b.
3 a
b.

Discuss emitter stablized bias circuit. Also derive gxprcssion for Ig Ic. Vg and V. (10 Marks)
Determine the following for the fixed bias configuration of Fig.2(b). Assume =50.
(1 IBQ and ICQ (11)VCEQ (lll)VB and Ve (IV)VBC

Fig.Q.2(b) (10 Marks)

Module-2
Derive an expression for A, , Zi and Zo of CE voltage divider bias circuit using hybrid
model. : (10 Marks)

For the collec_tof feedback configuration of Fig 3(b), calculate (i) r.(i1) Z1 and Zo (111) Ayand
A; Consider =200, r,=60Kr. - ;

T !emm

(10 Marks)

1 of2
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For the network of fig 4(a), determine: (i) r. (ii) Z; (iil) Zo (ro=00) (iv) A, (r, =)
(10 Marks)

22y

Fig.4(a)
Why hybrid model is called as hybrid? Obtain h — parameters from equivalent circuit of
common — emitter conﬁk,uratlon (10 Marks)
Module-3
Define Multistage Amphﬁer Derive voltage gain and current gain of a two stage cascaded
amplifier. _ (10 Marks)
Derive an expression for Zi and Ai for Darlington Emitter follower circuit. (10 Marks)
OR
Find out input and output 1mpedancc of a current series feedback amplifier. (10 Marks)

Determine the voltage gain, input and output impedance with feedback for voltage series
feedback having A =-100, Ri= 10 kQ . Rg=20kQ for feedback of

) p=-0.1 and i) B=-0.5. (10 Marks)
Module-4

With a neat circuit diagram, explain the AC Operation of series - fed class — A amplifier.

Also derive maximum efficiency of the ampllﬁcr (10 Marks)

Show that maximum efficiency of Class —B push pull power amplifier is 78.54%. (10 Marks)

OR
Explain the working of R.C phase shift oscillator. If R = 1 kQ ,R.=1kQ and C = 0.1uf,
Calculate the frequency of oscillations. ‘ (10 Marks)
Discuss the working of Wein Bridge Oscillator, with a suitable diagram. (10 Marks)
j . Module-5
Describe the working and characteristics of M — Channel JFET. (10 Marks)

_For a self — bias circuit, Vpp =+ 20 , RDm33kQ Rc=1MQ,Rs=1kQ,

Ipss = 8mA and Vp = - 6V. Determine i) Vgs 1) Ip iii)) Vps iv) Vs

v) Vg Vi) :VD (10 Marks)
OR
With a neat structure, explain the operation of an n — channel depletion type MOSFET.
p (10 Marks)
Compare JFET with MOSFET. Sketch the transfer characteristics for an N — channel
depletion type MOSFET with Ipgs = 10mA and Vp = - 4V. (10 Marks)
® % % %k ok [ B b
20f2
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USN ‘ | ‘-.,.__‘,._ wwwwwwwwwww 18EE35
Third Semester B.E. Degree Examination, June/July 2023
Digital System Design
Time: 3 hrs. Max. Marks: 100

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

c @

.".Moduie-I

Simplify the following in SOP form usmg K-Map

f(A,B,C,D)= ABC+AD+BD+CD+AC : (05 Marks)
Identify all prime lmpilcants and essential prime implicants of the following functions using
K-map f(a,b,c,d)= nM(O 2,3,8,9,10, 12, 14). (05 Marks)

Using Quine McCluskey tabulatzon method, obtain the set of prime implicants for the
function : f(a, b, ¢, d) = X(0, 1, 4, 5,9, 10, 12, 14, 15) + =4 (2, 8, 13) and hence obtain the

minimal form of the given ﬁmctlon employmg decimal representation. (10 Marks)
OR

Reduce the function using K-map technique : &

F(A,B,C,D,E)=2m(1, 4, 8,10, 11, 20, 22, 24,25] 76)+d(0 12, 16, 17). (10 Marks)

Simplify using Quine MeCluskey tabulatlon algorithm :

V=1fa,b,c,d)= ):(2 3.4, 5,13, 15,) + Zd(8, 9,10, 11). (10 Marks)

Explain the concept of carry look ahead adder. (07 Marks)

Design and implement a 2 bit compactor. (08 Marks)

implement the following Boolean function with 8 31 multiplexer

P(A Bag, D)= Zm({) 2 6 10, 11, 12, 13) + d(3.'8, 14). (05Marks)

P4 OR

Design a 4-bit parallel adder/subtractor using 7483. (10 Marks)

Write the condensed truth table for.a 4 to 2 line priority encoder with a valid output where
the highest priority is given to the hlghest bit Position or input with highest index and obtain

the minimal'sum expressions for the outputs. (10 Marks)
Module-3

Explain the working of a master-slave JK FF with the help of logic diagram, function table,

logic symbol and timing diagram. (10 Marks)

Obtain the chataeteristic equation for D and T flip-flop. (06 Marks)

What do you mean by sequential circuit? Explain the help of block diagram. (04 Marks)

1 of2
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OR
With a neat logic diagram, explain the working of positive edge triggerd D flip-flop.
(10 Marks)
Explain race around condition. How is it eliminated? (05 Marks)
Realize SR flip-flop using only NOR Gates. (05 Marks)
Module-4
Design BCD ripple counter using JK flip-flop. - : (10 Marks)
Explain with suitable logic and timing diagram : '
i) SISO -
i1) PIPO. - (10 Marks)
OR
Design a MOD-5 synchronous counter using JK ﬂlp-ﬂop and implement it. Also draw the
timing diagram. (10 Marks)
Explain Johnson counter with its circuit diagram and tlmmg diagram. (10 Marks)
Module-5
Explain Mealy model and Moore model for clocked synchronous sequential network.
(10 Marks)

A sequential circuit with 2D ffs A and B and input X and output Y is specified by the
following next state and output equations
A(t+1)=AX+BX
B(t +1)=A"X
=(A+B)X )
i') Draw the logic diagram of the circuit
11) Derive the state table .
ii1) Derive state diagram. : (10 Marks)

OR
A sequential circuit has one input and one output. The state diagram is shown in Fig.Q10(a)
Design the sequential circuit w;th T ﬂlp flop.

of)
Fig.Q10(a) (10 Marks)
b.  Write short notes on :
i) PROM
11) Flash memory. (10 Marks)l

R R rﬁ_. o b ."_'.T""..T'".'.' ____,_}
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USN
Third Semester B.E. Degree Examination, June/J uly 2023
Electrical and Electronics ‘Measurements
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, c}iba.éihg ONE full question from each module.
~ Module-1
1 a. Define sensitivity of Wheatstone bridge and obtain expression for sensitivity of bridge.
; s (10 Marks)
b. Explain the construction and working of megger with neat sketch. (10 Marks)
2 a. Describe the working of Anderson’s bridge. Derive equation for inductance and quality
factor. (10 Marks)
b. Explain sources and'ﬁdetectors in A.C. bridges. : (04 Marks)
c. A sheet of Bakelite Smm thick is tested at SO0Hz between electrodes 0.12m in diameter. The
shearing bridge employs a standard air eapacitor C, of 106pf, a standard non-inductive
. . ; ; ; . . .
resistance Ry of OOOQ in parallel with a variable capacitor C4 and a now-inductive
variable resistance R balance is obtained with C, =05uf and R; = 260Q). Calculate the
capacitance, power-factor and relative permittivity of'the sheet. | (06 Marks)
Module-2 :
3 a Explain the error in Wattmeter and explain adjustments done to compensate errors in
wattmeter. . ' (08 Marks)
b. Explain with the help of neat sketch calibration of energy meter (06 Marks)
¢. A 250V, single phase energy meter has a constant load of 5A passing through it for 8 hours
at 0.8pf. If the disc makes 3,200 reyolutions during this period, what is the energy meter
constant in revolutions per kWh? Calculate the p.fof the load if the number of revolutions
made by energy meter is 600, when operating at 250V, 6A for 2 hours. (06 Marks)
OR
4 a. Explain the construction and working of dynamometer type power factor meter. (08 Marks)
b Explain the working of Weston frequency meter. (08 Marks)
¢. Explain the working of phase sequence indicator. (04 Marks)
_ - Module-3
5 a What do you mean by shunts and multipliers and derive the expression for shunt and
multipliers. ; (06 Marks)
b. Obtain transformation satio and phase angle of current transformer with the help of
equivalent circuit and phasor diagram. (08 Marks)
o4

A current transformer has a turns ratio 1:99 and is rated as 500/5A, 15VA. The magnetizing
and core loss components of exciting current are 8A and 4A respectively. Determine the
ratio error and phase angle for the rated burden and rated secondary current at 0.8pf leading
neglect the resistance and leakage reactance of secondary winding. (06 Marks)

1of2
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OR

Explain the method of obtaining flux density of magnetxc material.

Explain Silsbee method of testing CT.
Explain the measurement of leakage factor using search coil.

Module-4
List the characteristics of DVM.

With the help of block-diagram, explain the working of true RMS voltmeter.
With the help of block-diagram explain the working of ramp type DVM.

OR
Explain with the help of diagram, integrating type DVM.

With the help of neat sketch, explain the working of Q- meter_.
Explain the working of successive approximation type DVM.

g & Module-5
Explain LED and LCD-displays.
Write short notes on Nixie tube.
Write short notes on:
1)  Dot-matrix displays
1)  Barmatrix display.
OR

With the help of neat sketch, exp_laih the working of strip-chart recorder.

Explain with the help of block diagram ECG.
Explain the working of X-Y recorder with neat sketch.

20f2
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(08 Marks)
(06 Marks)
(06 Marks)

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

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

(08 Marks)
(06 Marks)

(06 Marks)

(06 Marks)
(06 Marks)
(08 Marks)
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Third/Fourth Semester B.E./B.Tech. Degree Examination, June/J uly 2023
CONSTITUTION OF INDIA AND PROFESSIONAL ETHICS

[Time: 1 hrs.] g . [Max. Marks: 50]

INSTRUCTIONS TO THE CANDIDATES

L. Answer all the Fifty questioqs;'-heac'h question carries oné mark.

2. Use only Black ball point pen for writing / darkening the circles.

3. For each question, aftéf-éelecting your answer, darken the appropriate circle
corresponding to thé .'same question number on the OMR sheet.

4. Darkening twoz-cz_ir__c-iés for the same question makes the answer invalid.

5. Damaging/overwriting, using whiféners on the OMR sheets are strictly

prohibited,

1. The tenure of the Council of state is,
a) Not subject to dissolution b) 2 years ¢) S years d) 4 years

o When elections are held in one or a few constituencies due to death or resignation of
candidates, it is called as :
a) General election ~b) Primary election
¢) By election . d) Midterm election

3. Fundamental R"ights are borrowed from the const itution of’

a) UK b) USA ¢) Germany d) Ireland
4. What is the minimum age to become Judges of Supreme Court of India?

a) 25 years by 30 years c) 35 years d) None of these
5 The Indian constitution gives the powef of amending the constitution to,

-a) The people of India ' b) The president

¢) The Parliament d) Supreme Court of India
6. Right to Edﬁdaﬁon (RTE) was :ihtrbduced in Amendment,

a) 86™ "% b) 42™ c) 447 d) 61%

T How many types of writs can be issued by the Supreme Court for the protection of
Fundamental Rights? "
a) Four b) Five ¢) One d) Six

8. Who presides oy:er.- the sessions of Rajya Sabha?
a) Speaker b) Home minister c¢) \_z’fqe-p_rc_ésidem d) President
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Who appoints the Vice-Chancellors of the state universities?
a) Education minister b) District commissioner ¢) Chief minister ~d) Governor

Election commission is a body and the term of election commission is
years or years of age whichever is earliear.

a) Uni-member, 4 years or 62 years b) Multi-member, 6 years or 65 years

¢) Constitutional body, 5 years or 60 years d) None of these

Which of the following is not the concept of responsibilities?

a) Minimalist b) Reasonable care ¢) Utilitarianism d) Good works
Lying means,
a) Intentionally conveying faise mformatzon to others b) Fabrication

c¢) Plagarism d) All of these
The three types of Justice reffered in our preamble a_re .
a) Social, Economic and Religious b). Social, Economic and Natural
¢) Social, Economic and International d) Social, Economic and Political
An arrested person must be produced before a magistrate within hours of arrest.
a) 12 b) 24 w8 c) 36 d) 48
Election commission conducts the election as per which act?
a) Parliament act o b) People’s representative act of 1982
¢) Code of conduct act - d) State representative act

When the office of the president, falls vacant, the same must be filled up with in?

a) 3 months b). 6 months c) 1year d) 9 months
Who among the following are not entitled to-form Union or Association,
a) Police b) Teachers s ¢) Workers, %,/ d) Doctors
The MLA’s of various state legislative assemblies are Varjfing between,
a) 40 to 450 by 50 f_SOO c) 28-12 d) 60-500
A bill cannot become an act of parliament, unless and until ?

a) it is passed by Lok Sabha b) it is passed by Rajya Sabha
c) it gets assent from President - d) it gets approved by Supreme Court

~Who hoisted the National Flag during 748 Republic day function in New Delhi?

a) Prime Minister b) President
¢) Vice-President d) Chief justice of India

The member to be nominated by the President for the council of states are from,
a) Literature b') Science ¢) Sports d) All of these

Which of the following Pairs is not property matched ,
a) 44" Amendment- citizenship act b) 52" Amendment-Anti Defection Law
¢) 42™ Amendment-Fundamental duties d) 73" Amendment-Local self Government

The speaker of Lok Sabha,

a) is appointed by the President b) is nominated by the Vice-President

¢) is choosen by the members of Lok Sabha d) is elected by the members of parliament
-VerD-2o0f4 20
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Financial Emergence has been imposed in India,
a) Once b) Never c) Twice _ d) Thrice
Respect for the National Flag and the National Anthem is,
a) a Fundamental right b) a Fundamental Duty

¢) a Directive principle d) an ordinary duty

A non-member of the state legislature can be the minister for a period not exceeding,

a) Six month b) One year “_¢) Six weeks d) Three months
Engineering ethics is a, |
a) developing ethics b) Preventive ethics

¢) natural ethics £% d) Scientifically developed ethics

Risk estimation can be donetb"}'-r'--lfs;ing, -
a) Cooking b) Trimming ¢) Event tree d) Both (a) and (b)

The Patent holder does not allow others to use patented information for years
from the date of filing.
a) 25 b) 30 c) 50 d) 20

The use of intellectual property of others without their permission or credit is referred to as,
a) Cooking b) Plagiarism  c¢) Patents d) Formulae

How many members were nominated to the parliament by the president of India?
a) 14 members b) 12 members c¢) 2 members d) 6 members

Who among the following distribute portfolious for the council of minister,
a) President b) Viee president ¢) Prime Minister  d) Speaker of Lok Sabha

The chief justice and other judges of the supreme court hold office till they complete,

a) Sixty years b) Sixty five years ~ ¢) Sixty two years  d) Seventy years
The council of ministers are responsible to the,

a) Rajya Sabha b) Vidhan Parshid  ¢) Lok Sabha d) Supreme court
The VieéfPresident of India is elected by the,

a) Judges of the supreme court b) President

¢) Prime Minister S * . d) Members of parliament

Who can issue ordinance when the parliament is not in session:
a) President "~ b) High court judges ¢) Home minister d) Finance minister

In case of the violation of the Eg‘nd:'amenta] Rights we may approach the,
a) Civil Courts b) Supreme Court ¢) High Court d) Both (a) and (b)

Which of the following equalities is/are included in the Right to Equality?
a) Equality before law ' b) Equal protection of law
¢) Equal opportunities in the public employment d) All of these.

Prohibition of trafficking in human beings and forced labour comes under which of the
following fundamental right?
a) Right to freedom b) Right against exploitation
¢) Cultural & Educational Right d) Right to equality.
. R S e . | e
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There is no provision in the constitution for the impeachlnent'"_df the, ‘
a) President b) Vice President ¢) Governor. . d) Supreme court Judges

When was the Indian constitution enacted and adopted?

a) 26/10/1949 b) 26/11/1949 c) 26/4/1949 d) 26/01/1950
"We the people of India’ are the opening words of the,

a) Preamble of the Indian constitution . b) Article 21 of the Indian constitution
¢) Fundamental rights . d) Directive principles of state policy

Which one of these is the primary source of the Indian constitution?
d) British constitution s T b) Irish constitution
c) Charter Act of 1833 g d) Government of India Act of 1935

The original Indian constitution had :
a) 12 parts, 6 schedule and 320 Articles b) 20 parts, 8 schedule and 380 Articles
¢) 12 parts, 8 schedule and 396 Articles d) 12 parts, 10 schedule and 300 Articles

The word ‘Sovereign® means that,

a) Supreme in nature . b) A country is under dictatorship

¢) A country is poor of weak . d) Acountry is strong and powerfull
Directive principles are,

a) Justiciable i b) Not practiced at rural levels

¢) Non-justiciable = d) Associated to the Government worker’s

How much time was taken for training the constitution?
a) 1 year, 11 months, 18 days b) 5 year, 11 months, 18 days
¢) 2 year, 11 months, 18 days d)* 3 year, 11 months, 18 days

India is a Sovereign, socialist, selular, democratic and republic in the Indian constitutio:
this expression occurs in, : 5
a) Citizenship " b) Preamble

¢) Fundamental rights _ d) Directive principles

Who ar_n'_ong the following is the supreme commandier of the Armed forces?
a) Air Chief Marshal b) Prime Minister
¢) Defense Minister =~ _ d) President

The 91" Amendment Act (2003) is associated with,

a) Size of the council of ministers b) Primary education
¢) Fundamental Duty _ d) Powers of the President
; # & ok ok ok
Ver D -4 of 4

22



g blank pages. .

gonal cross lines on the remainin
nd /or equations written eg, 4248

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

50, will be treated as malpractice.

fication, appeal to evaluator a

2. Any revealing of identi

o [TTTTTTTTT]

Third Semester B.E. Degree Examination, June/July 2023

Transform Calculus, Fourier Series and Numerical

Techniques

Time: 3 hrs. : Max. Marks: 100

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

Module-1
Find the Laplace transform
¢ cos2t+cos3t =
Dhg =T N (06 Marks)

t
Find the Laplace transform of the triangular wave of period 2C given by

t O<t<ec
=4 ¢ (07 Marks)
2c—-t c<t<2c

Using convolution theorem find the inverse Laplace transform of

S
e (07 Marks)
(s* +a2?)

OR
Express the function f{t) in terms of unjt step function and hence find the Laplace transform

sint  O<t<n _
of f{t)={sin2¢ n<t< 2n (06 Marks)
sm3t  t>2p

Find the invers.e laplace transform - 5 - 6S_+ > (07 Marks)
(s—1)(s—2)(s-3)
Solve the using Laplace transform method
YV (O+4y'(t) +4y=e' y(0)=0 y(0)=0 (07 Marks)
Module-2
Obtain the Fourie'z"se_ﬁes of f(x) = K—z_—i in 0 <x<2n. Hence deduce that
1~i+—l~.—'i+.......=E (06 Marks)
3 %57 -
Obtain the half range cosine series for the function f(x) =2x — 1 in0<x < | (07 Marks)
Obtain the Fourier series of y upto the first harmonic for the following values:
x® 45 | 90%,7 1135 180 225 270 [315 360
v 4.0 |38 24 2.0 -1.5 0 126 34
. (07 Marks)

1 "
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OR
Obtain the Fourier series of f(x) =xcosx in the interval — n<x<7. (06 Marks)
Obtain the sine  half  range Fourier  series for  the function,
’ _
—21?& m0<x<—
f(x)= ¢ 2, (07 Marks)
2K ., ¢ -
7(’5-X) in—<x</

2 3
Obtain the constant term and the first three coefficients in the Fourier cosine series of y in
the following data :

x|0]172 [3T4[5]
yl4[8]15[7[6]2]

(07 Marks)
Module-3
Find the complex Fourier transform of the function,
a’—x? forlx|<
£(x) = a” —x 101" } 5
0 forlx|>a
Hence evaluate j(Mst = -723 g (06 Marks)
& s
Find the Fourier sine transform of e™, (07 Marks)
Find the z-transform of cosnB and sinndH. (07 Marks)
OR
4x  O0<x<l1
Find the Fourier cosine transform of the funetion, f(x)={4—x W<x<4. (06 Marks)
0% x>4
. , 224 3z
Find the inverse z-transform of —— == % (07 Marks)
(z+2)(z—-4) '
Solve by using z-transform Yar2 =4yn = 0 given that Yo=0andy, =2, (07 Marks)
Module-4
Classify the following partial differential equation
-~2 ~2 2 r
) T TY O oy o
ox° _ Oxéy oy’ ox oy
i X‘T ézu 3 ﬁgu
1 ~+(1- =O-oo<x<oe,—l<y<1
) Pw i Lap . 5" ;
3 a:'u 2 6211 2 (}EU
1) (1+x7) —+5+2%%) —— +(4+x? ~=0
i) )ax_( )axat( ) o
~2 ~2 2
V) (x+1) g2+ 2% 1 zxi9) 80y (10 Marks)
ox- OX0y oy*

20f3 24
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; 2
Find the values of u(x, t) satisfying the parabolic equation gl_l = 2—and its boundary

ot
conditions u(0, £) = 0 = u (4.t) and u(x, 0) = x(4 — x) by taking h = 1 find the value up to
t=35. (10 Marks)
OR
Solve %: ?1: in 0 <x <5, t>0 given that u(x, 0) =20 u(0, t) = 0 u(5,t) = 100 compute U
ox”
for the time step h = 1 by crank Nicholson method. (10 Marks)
2. En i -_,‘_?
Solve the wave equation %‘;ﬁ= 4(: l,lsubject to the condition u(0, t) = 0 u(4, t) = 0
ol cx”
ugx, 0)= 0 and u(x, 0) = x(4 — x) by taking h = 1, K= 0.5 up to four steps. (10 Marks)
. i Module-5

Given Y _ 287 5 — ;

iven = —X -5—2}(}’ =1, y(0)) = L, y'(0) = 0 evaluate y(0.1) using Runge-Kutta method

x .
oforder4. ' (06 Marks)
e W : ot df ot
Derive the Euler’s equation of the form —-—| — |=0. (07 Marks)
y  dx | oyl
T

~

Find the extremal of the functional 1= Ju(y2~y'_2—-2ysinx)dx under the conditions

0

y(0) =y(n/2)=0. (07 Marks)
OR

Y. T, £ d’y dy .
Apply Milne’s predictor corrector method to solve e =1 —2yd— at 0.8 given that
X X

y(0)=0, y(0.2)=0.02, y(0.4y=0.0795, y(0.6)=0.1762,

y'(0)=0, %.y(0.2)=0.1996, . y'(0.4)=0.3937, ..¥(0.6)=0.5689. (06 Marks)

Show that the geodesics on a plane are straight line. (07 Marks)

b o

-
Which curve the functional j(y'3 —y? +2xy)dx; y(0) = 0, y(n/2) = 0 be extremized.
;

(07 Marks)

% %k K K K

3of3
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Third Semester B.E. Degree Examin-atidn, June/July 20
Analog Electronic Circuits and Op-Amps

Time: 3 hrs, ' Max. Marks: 100

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

g

3

£ ~ Module-1

£ 1 a For the clipper circuit shown in Fig.Q.1(a), draw the output voltage waveform and transfer
% characteristics. ¥ (07 Marks)
E ¢ - Qt

g tn !

5 +10V

L 3 i

: N AT

s oV e — —

Fig.Q.1(a)

§r b. Find the opera_tiﬂg point for the voltage divider bias circuit with B =80 and Vg: = 0.6V.
& Find the new operating point when B changes to 100 and Vg changes to 0.25. Given:
s Vee =15V, Ry = 100KQ, Ry = 18KQ, Re= 10KQ, R = 1KQ. (07 Marks)
¢ Withneat circuit and waveforms; explain the operation of positive clamper. (06 Marks)
OR
2 a For the circuit shown in Fig.Q.2(a), find the operating point- for Ry = 150KQ and
R =300KQ. % 4 | (08 Marks)
ch. = {0 V
Q& RC - ‘Qm :

'}e: {0
(31 Transhor )

- Any revealing of identification, appeal to evaluator and /or equations writ

_ > Fig.Q.2(a)
b. . Define and explain h-parameters. (05 Marks)
¢. With neat circuit and waveforms, explain the common Emitter amplifier limit. (07 Marks)
_\ ‘Module-2
3 a  Explain the.need of cascading amplifier. Draw and explain the block diagram of n-stage
cascaded amplifier. (07 Marks)

2
=

An amplifier with open loop voltage gain of 1000 delivers 10W of power output at 10%
second harmonic distortion'when the input is 10mV. If 40dB negative feedback is applied
and power output remaining 10W. Determine required input signal Vs and second harmonic
distortion with feed back. (06 Marks)

¢. Derive an expressions for Zi, Ajand A, for Darlington Emitter follower. (07 Marks)

1 of 2
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OR
Derive an expression for gain of a feedback amplifier with negative feedback. (06 Marks)
If an amplifier has bandwidth of 300kHz and voltage gain of 100. What will be the new
bandwidth and gain if 10% negative feedback is introduced? What will be the gain
bandwidth product before and after feedback? What should be the amount of feedback if the

bandwidth is to be limited to 800kHz? : (07 Marks)
Draw the neat diagram of voltage series feedback amplifier and also derive expression for
input resistance. (07 Marks)
Module-3
How classification of power amplifier is done based on the location of Q-point? Also
indicate the operating cycle in each case. (08 Marks)
Explain the operation of push pull class B power amplifier. Also show that the maximum
efficiency is 78.5%. (07 Marks)

For a class-A amplifier with Ve = 20V driving an 8Q load, determine-
1) DC power =

1)  Maximum output power

1)  Maximum himit efficiency. (05 Marks)

OR
Explain the construction, working and characteristics of n-channel JFET, (10 Marks)
Explain the construction, working and characteristics of depletion type MOSFET. (10 Marks)

Module-4
Explain with a neat diagram inverting and non- inverting summing amplifiers. (10 Marks)
What is an instrumentation amplifier? Obtain an expression for input voltage Vo, in terms of
change in resistance AR ofan instrumentation amplifier using transducer bridge. (10 Marks)

OR
With a neat limit diagram explain working of 1* order. low pass filter and its typical
frequency response curve. ; (10 Marks)
An LM317 regulator is to provide 6V output from 15V supply. The load current is 200mA.
Determine the suitable resistance values for R; and R,, and calculate the regulator power

dissipation. : (04 Marks)
Mention the advantages of active filter over passive filter (any six). (06 Marks)
Module-5

With a neat limit diagram, explain the working of triangular/rectangular wave generator.
o (10 Marks)
Design a RC phase shift oscillator using Op-amp for a frequency of 500 Hz. Also draw the

limit diagram and name the component values take C = (.| MF. (06 Marks)
With a neat limit diagram, explain comparator as a zero crossing detector. (04 Marks)
OR
With a neat limit diagram and necessary derivation for load current, explain voltage to
current converter with grounded load. (10 Marks)
With a neat limit diagram, explain inverting comparator as Schmitt trigger. (10 Marks)
# ¥ ok ok ok

20f2
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Third Semester B.E. Degree Examination, June/July 2023
Electric Circuit Analysis
Time: 3 hrs. ; Max. Marks: 100
Note: Answer any FIVE full qﬁestians_, choosing ONE full question from each module.

Module-1

1 a. Writeanoteon:
i) Active element and passive element
ii) Ideal source and practical sources. (10 Marks)
b. Find power delivered by 50V voltage source using source transformation for the Fig.Q1(b).

Fig.Q1(b) (10 Marks)
OR
2 a. Find power dissipated in 10Q resistor shown in Fig.Q2(a) by Nodal voltage method 1.¢

across ab.

Fig.Q2(a) (10 Marks)
b. Determine equivalent resistance using Y-A transformation for the circuit shown in
Fig.Q2(b).
8L Lo
Eﬂ"prb U gn oL

Fig.Q2(b) (10 Marks)

28
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a:

b. Show that for a series RLC resonant circuit, the selectivity Q, =

21EE33
Module-2

Define superposition theorem and find ‘va’ using the prineiple of superposition theorem
shown in Fig.Q3(a).

Fig.Q3(a) (10 Marks)
Define reciprocity theorem and find ‘v, in the circuit shown in F 12.Q3(b) and hence verify
reciprocity theorem. ; -

s By W
Fig.Q3(b) (10 Marks)
OR
State and explain maximum power transfer theoreni when load impedance is equal to pure
variable resistance. (10 Marks)

Find the current through *16Q)" resistor in circuit shown in Fig.Q4(b) using Norton’s
theorem. :
e, ésL

Fig.Q4(b) (10 Marks)
Module-3
The switch K is changed from position 1 to position 2 at t = () steady state condition have
d’i

been reached at position 1 find the values of i, %and & at t=0".(Refer Fig.Q5(a)).
12

0oV N o

Fig.Q5(a) (10 Marks)

f .
0 _ where f) — resonant

2 1

o S o e st TR Gt oM 1 T chd, (o & L BT SR UIE LT . L e LTy e, PR %
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6 a. A constant voltage of frequency 1MHz is applied to an inductor coil in series with capacitor,
when the capacitor is said at S500pF the current as its maximum value, while the current is
reduced to one half when capacitance is 600pF find the following :
1) The resistance and inductance of the coil
11) Q-factor of the coil. (10 Marks)

b. In the networks shown in Fig.Q6(b), vi(t) = e™ for t > 0 is zero for all t < 0, if capacitor is
d’,  d'v,

initially uncharged determine the value of 3 and i at t=0".
. : e
(b
- o -
R 2
vit) 7o F 204 vy

| .

Fig.Q6(b) (10 Marks)
. Module-4
7 a. State and prove initial and final value theorem in Laplace transformation. (10 Marks)
b. Using initial and final value theorem, where they apply, find f{0) and f(w) for the following
function : F(s) = ‘5 £ 71x~ il . (10 Marks)
: s(s” +3s” +4s5+2)
OR
8 a. Obtain the Laplace transfer of the function shown in Fig.Q8(a).

Fig.Q8(a) (10 Marks)
b. Derive the relation between unit step and unit ramp function. (10 Marks)

Module-5
9 a A 3¢, 4 wire system 150V, CBA sequence has Y-connected load with Z, = 6@

Zy = 6|£anc§ Zc =/5]45° Q2. Obtain all line current and draw a phasor diagram. (10 Marks)
b. Find y parameter of two port networks shown in Fig.Q9(b).

: 2L
+ — -
Vi N7 30 Yo
Fig.Q9(b) (10 Marks)
OR
10 a. Express ‘y’ parameter interm of ‘Z’ parameter. (10 Marks)

b. Determine the line current and total power supplied to a delta connected load of

o 30
Zao = 10[60°Q, Z,,. = 20Q090°, 7., =25 30°Q. Assume a 3-phase, 400v, ABC system.
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Third Semester B.E. Degree Examination, June/July 2023
Transformer and Generators

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

Draw the load phasor diagram of'a 10 transformer supplying lagging, leading and unity PF
(Power Factor). , ' (08 Marks)

transformer., : (06 Marks)
The equivalent of a 200/400V, step up transformer has the following parameters referred to
LV side equivalent resistance = .]50). equivalent reactance = 0.37Q), core loss component

of resistance = 6000, magnetizing reactance = 3000, When the transformer is supplying
load of 10A ata PF of 0.8kg calculate :
1) Primary current

i) Secondary terminal voltage. (06 Marks)
: : OR

Explain with the help of connection and phasor diagram how Scott connections are used to

obtain two phase from three phase supply. b, (06 Marks)

What is all day efficiency of transformer? - Explain its importance in distribution

transformers. y (04 Marks)

A 5KVA, 500/250V, 50Hz single phase transformer gave the following readings :

OC test : 500V, 1A, 50W [LV side open]

SC test : 25V, 10A, 8O0WILYV side shorted]

Determine :

1)  Efficiency on full load and 0.8pF lagging

1) Voltage regulation on full load 0.8 pF leading

iii) Efficiency on 60% of ful] load and 0.8 pF leading

1v) Draw the equivalent cireuit referred to primary and insert all values in jt. (10 Marks)

_ 4 Module-2
Why Parallel operation of 2 single phase transformers are needed and mention the necessary

conditions to be satisfied for paralle] operation. (06 Marks)

Two 250KVA transformers supplying a network are connected in parallel on both primary
and secondary sides. Their voltage ratios are same the resistance drops are 1.5% and 9% and
reactance drops‘are 3.33% and 4% respectively. Calculate the KVA loading on each

transformer and as power factor. When the total load on the transformers is SO00KVA at

0.707 lagging power factor, (08 Marks)

With a neat circuit diagram explain Sumpner’s test condited on 2 identical transformers also

show how efficiency and regulation are calculated form Sumpner’s test data. (06 Marks)
OR

With a neat diagram show the current distribution in step up and step down auto framc farrm .
Also derivie the evmrace: e £« B
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Module-3
What is cooling of transformer? List different methods of cooling and explain any of them.

: (06 Marks)
Define armature reaction, with neat diagram explain armature reaction in DC generator.

. (08 Marks)
Explain the procedure in obtaining equivalent circuit parameters for three winding
transforms. (06 Marks)

OR
Derive EMF equation of an alternator. Also give the expression for pitch factor and
distribution factor. (10 Marks)

What is commutation? Explain the problems associated with communication in DC

generator and discuss the methods to overcome problems. (10 Marks)
Module-4

Define voltage regulation of the alternator and explain the ampere turn method of

predetermination of regulation. : (08 Marks)

A 3-phase star connected synchronous generator supplies current of 10A having phase angle
of 20° lagging at 400V. Find the load angle and components of armature current ‘I,” and Ig

if Xy =10Q and Xy = 6.5Q. Assume armature resistance taz:be'negligible, (12 Marks)
OR

Explain the method of determining voltage regulation of alternator by MMF method with all

necessary circuit diagrams in the test. ' (12 Marks)

A 2300V, 50Hz, 3¢ star connected alternator has an effective armature resistance of 0.2Q. A
field current of 35A produces a current of 150A an short circuit and open circuit emf 780V
(line) calculate the voltage regulation at 0.8pF lagging and 0.8pF leading for the full load

current of 25A. (08 Marks)
Module-5 _
Mention the necessary condition for synchronization of alternators. Explain the lamp dark
and lamp bright method of synchronization of alternators. (12 Marks)
Write short notes on hunting in synchronous machine. Also explain the role of damper
winding. ; (08 Marks)
OR
Write a note on capability curves of synchronous generator. (06 Marks)
What is short cireuit ratio? Explain the significance of SCR. (06 Marks)
With a neat diagram, explain the method of determination of X, and X4 of salient pole
alternator. (08 Marks)
d ok ok ok ok

20f2
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Fourth Semester B.E. Degree Examination, June/J uly 2023
Transmission and Distribution
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
; Module-1
1 a. With aneat sketch, explain typical altemating current power supply scheme, (06 Marks)
b. Explain how importance ofhigh voltage transmission on:
(1)  Volume of conduetor material
(i) Transmission efficiency
(111) Percentage of drop (06 Marks)
¢. Derive the expression for sag in an overhead line when supports are at unequal levels.
: (08 Marks)
£~ g OR
2 a. A overhead transmission line at a river crossing is supported from two towers at height of
40 m and 90 m above water level, the horizontal distance between the towers being 400 m.
If the maximum allowable tension is 2000 kg. Find the clearance between the conductor and
water at a point mid-way between the towers. (08 Marks)
b. Derive the mathematical expression for voltages and efficiency in string of three insulators
connected in series. (08 Marks)
¢. Write a note on lightning. (04 Marks)
3 a. Explain: (i) Constants of a transmission line (ii) Skin effect (06 Marks)
b. Two conductors of a single-phase line each of km diameter are arranged 1n a vertical plane
with one conductor mounted 1 m above the other. A second identical line is mounted at the
same height as the first and spaced horizontally 0.25 m apart from it. The two upper and the
two lower conductors are connected in parallel. Determine the inductance per km of the
resulting double circuit line. ’ (08 Marks)
c. ert'e a short note on Muthal GMD. (06 Marks)
OR
4 a. Explain the flux linkages in parallel current carrying conductors. (04 Marks)
b. Derive the expression for inductance of a three phase symmetrically placed transmission
line. . (08 Marks)
¢. Derive the expression for capacitance of a single phase transmission line. (08 Marks)
Module-3
5 a. A 3 phase, 50 Hz, 150 km line has a resistance inductive reactance and capacitive shunt
admittance of 0.1, 0.5Q and 3 x 10° s per km per phase. If the line delivers 50 MW at
[10 KV and 0.8 p.f lagging. Determine the sending end voltage and current. Assume a
nominal 7 circuit for the line. (08 Marks)
b.  Derive an expression for sending end voltage and current for long transmission line using
rigorous solution. (12 Marks)

E Y o ]
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OR

An overhead three phase short transmission line delivers 5000 KW at 22 KV at 0.8 power

factor lagging. The resistance and reactance of each conductor is 4 Q and 6 Q respectively.

Determine: :

(1)  Sending end voltage

(i1) Percentage regulation -

(1) Transmission efficiency " (08 Marks)

Discuss the nominal T method of medium transmission line with appropriate phasor diagram

and hence obtain the expressions for regulations and ABCD constants for the same.

(08 Marks)

Two transmission lines having generalized circuit constants Ay, By, Cy, Dy and Ay, By, Cs,

D, are connected in series. Develop the expressions for the constants ABCD. (04 Marks)
Module-4

Explain the factors affecting corona. : (04 Marks)

A single-core cable has a conductor diameter of 1 cm and insulation thickness of 0.4 cm. If
the specific resistance of insulation is 5 x 10" Qcm. Calculate the insulation resistance for a

2 km length of the cable. ' (06 Marks)
What are the methods of grading cables? Describe the potentials in capacitance grading.
(10 Marks)
OR
Discuss the construction of underground cable. : (06 Marks)
Explain the comparison between underground and overhead lines. ; (08 Marks)
List the advantages and disadvantages of corona. =~ (06 Marks)
Module-5
What are the limitations in distribution systems? ; (06 Marks)
Explain in detail the reliability aids. (10 Marks)
Describe radial distribution system. (04 Marks)
OR
Explain A.C distributor with coneentrated loads. (08 Marks)
Explain 3-phase four wire star connected unbalanced loads for A.C. distribution system.
; (06 Marks)
Explain the types of variations in power quality. (06 Marks)
# ook ok ok
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USN

Fourth Semester B.E. Degree Examin‘aﬁon, June/July 2023
Electric Motors

Time: 3 hrs. Max. Marks; 100

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

Module-1
Explain the principles of torque production in DC motor and derive the torque equation of a
DC motor and explain various types of torque in DC motor. (10 Marks)
Briefly explain the various losses that occur in DC machine. Draw the power flow diagram
of a DC motor and derive the condition for maximum efficiency. (10 Marks)

OR
What is the necessity of starter? Explain with a neat diagram, the operation of 3 point starter.
' (10 Marks)
A 230V DC shunt motor runs at 800 tpm and takes armature current of 50A. Find the
resistance to be added to the field circuit to increase the speed from 800 rpm to 1000 rpm at
an armature current of 80A. Assume flux is proportional to field current , Armature
resistance is 0.15Q and field resistance is 250Q. ; (10 Marks)

Module-2
With neat circuit diagram, explain Swinburne’s test on DC motor. Show how the 1 of motor
can be predetermined. Mention the merits and demerits of this test. (10 Marks)
Hopkinson’s test is conducted on two DC shunt machines. The supply current is 15A at
200V. The generator O/P current is 85A. The field current of motor and generator are 2.5A
and 3A respectively. The armature resistance of each machine is 0.05Q. Find the efficiency
of each machine on load. e (10 Marks)

OR

Discuss ‘the torque — slip’ characteristics of 3¢ induction motor including motoring
generating and breaking regions. (10 Marks)
A 400V, 4 pole , 3 phase , 150 Hz star connected induction motor has rotor resistance and
reactance per phase equal to 0.01€2 and 0.1€ respectively. Determine i) Starting torque

1)  Slip at which maximum torque will oecur i) Speed at which maximum torque will
occur  iv) Maximum torque v)  Full load torque if full load slip is 4%. Assume ratio
of stator to rotor turns as 4. (10 Marks)

El

Module-3

Explain No load test and Blocked rotor test in a 3 phase induction motor. How are the
parameters of equivalel_;jrff:circu it determined from test results? (10 Marks)
A 25KW, 4 pole 3¢ , 50Hz induction motor is running at 1410 rpm, supplying full load. The
mechanical losses are 850W and stator losses are 1.7 times rotor copper losses on full load.
Calculate 1) Gross mechanical power developed i) Rotor copper losses

1) The value of rotor resistance / phase if rotor current on full load / phase 1s 65A.

1iv) Full load efficiency. (10 Marks)

a2
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OR
Explain with a neat circuit diagram, the construction and operation of a double cage
induction motor. Draw the equivalent circuit and speed torque characteristics. (10 Marks)

The power input to the rotor of a 440V, 50Hz, 3 phase , 6 pole induction motor is 60K'W. It
is observed that rotor emf makes 90 complete cyele / minute. Calculate

1) Slip ii) Rotor copper loss iii) Mechanical power developed. (10 Marks)
Module-4
Mention the different methods of speed control of 3 phase induction motor. Describe any
two methods. _ (10 Marks)
Justify the necessity of starter for 3 phase induction motor and hence explain Star — delta
starter. (10 Marks)
OR
Why single phase induction motor is not self starting? Explain the principle of operation of
single phase induction motor using double revolving field theory. (10 Marks)

Explain the Construetion and Operation of : _
i) Capacitor start single phase induction motor.

i) Capacitor start, capacitor run single phase induction motor. (10 Marks)
‘Module-5 \
Explain the operation of synchronous motor at constant load and variable excitation with
phasor diagram. ; (10 Marks)
Briefly explain V and inverted V curves of synchronous motor. (10 Marks)
OR

Explain the construction , working , characteristics and apphcation of AC servomotor.

(10 Marks)

Explain the principle of operation of linear induction motor and draw its characteristics. List
some applications of it. (10 Marks)

y
i
I

]
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USN ‘ 18EE45
Fourth Semester B.E. Degree Examination, June/July 2023
Electromagnetlc Field Theory
Time: 3 hrs. (o, - . Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-l

1 a. Define the following: '
(1) Scalar and Vector _ (11) Dot product and cross product
(1i1) Divergence ' (iv) Curl A (08 Marks)
b. State and explain Coulomb"s law of force between two point char arges i vector fiorm
(06 Marks)
¢. Explain electric field intensity at a point due to a point charge. (06 Marks)

IR TN

OR

5 ' x
(e flux nsu‘,‘} - afnc/m 1s 1n free space. find’

3
(i) Eatr=02m ;
(i) Find the total eleciric )")'u‘r leaving sphere of r — 0.2 .

CHEFD  Firred t8re rorrod clioisre i fl15i3 ofre mpalteies or ¥ — €2._F rrz CFeP NFeratcx)

Given D Sra, c/m’, prove divergence theorem for a shell region enclosed by spherical

surfaces atr=a and r=b (b > a) and centred at the origin. (10 Marks)
= Module-2
Obtain an expressmn for the workdone in moving a point charge ‘Q’ 1n an electric field E
5 (08 Marks)
Show that'" E'=-VVi.e.electne ﬁeid intensity is n&gatxve gradient of potential. (06 Marks)
Obtain the equation of continuity in both integral and differential form. (06 Marks)
OR

Explam and derive the boundary conditions for a conductor dielectric interface. (10 Marks)
"The capacitance of {he condenser formed by the two parallel metal sheets, each 100 ¢m” in

area separated by a dielectric 2 mm: thiCk is 2 x 107 uF. A potential of 20 KV is applied to
it. Find:

(1) Electric flux

(11) Potential gradient in KV/m

(ii1) The relative permittivity of the material

(iv) Electric flux densiwﬁj_ (10 Marks)
Module-3

From the Gauss’s law; derive Poisson’s and Laplace’s equation and write Laplace’s equation

in Cartesian, cylmdncal and spherical coordinate systems. (10 Marks)

State and prove Uniqueness theorem. (05 Marks)

There exists a potential of V = 2.5 Volts on a conductor at 0.02 m and V = 15 Volts at
r=035m: Determine E and D by solving the Laplace’s equation in spherical coordinates
representine the potential svstem. TOE N e ol
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State and explain Biot-Savart’s law. J (08 Marks)

State and prove Ampere’s circuital law. (08 Marks)

Define magnetic field and state its properties. . (04 Marks)
M.odule—4 _

Derive Lorent’z Force Equation. % (08 Marks)

A point charge of Q =40 pC is moving with a velocity of V= (=3ax- 4a,+4.52a,)x10°
m/sec. Find the magnitude of the vector force exerted on the mavmg particle by the field:

(1) B = Zax—3a_v+5azmT
(i) E=(2a+32y—4a,KV/m
(ii1) Both i:i and é ac'_ti\fé together. 7 (06 Marks)

Derive an expression for magnetic force due to magnetic field B on a conductor of length
‘L’ metre. % gy (06 Marks)

OR
Find the force per meter length between two long parallel w1res separated by 10 ¢cm in air
and carrying a current of 10 A in same direction. (06 Marks)
Derive an equation for the maonetkc force between two d’ifferentlal current elements.
(08 Marks)
A loop has a dimens.len of Im x 2m and lies in the umform magnetic field,

B{i =-0.6ay+0.8a,T. The 1oop current is 4 mA Calculate the torque on the loop.
(06 Marks)

Module—S
List Maxwell’s equations for steady and time varying ﬁelds n pomt form and integral form.
Also mention the relevant laws. (10 Marks)
Show that the ratio of the amplitudes of conduction current density and displacement current

L, o '
density 18 —. (10 Marks)
s % Y

OR

‘Starting from Max:\'ﬁel.'l"s equations, obtain the general wave equations in electric and

magnetic ﬁelds iy _ (10 Marks)

The magnetic ﬁeld intensity of umform plane wave in air is 20 A/m in a, direction. The

wave is propagating in a, direction at an angular frequency of 2 x 10’ rad/sec. Find:

(i)  Phase shift constant,

(i) Wavelength :

(ii1) Frequency

(iv) Amphtude of electric field intensity (10 Marks)

% %k %k ok ok
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USN | ‘ .
T'“’?-‘*' e T e |
Fourth Semester B.E. Degree Examina._tio-n,' June/July 2023
Operational Amplifiers and Linear ICs
Time: 3 hrs. » Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE Jull question from each module.
Module-1 '
I Define the following terms: %
1)  Bandwidth
1) CMRR
1)  Slewrate .
iv)  Input offset voltage. (08 Marks)
Mention the ideal characteristics of Op-Amp. &, (06 Marks)
Draw the block diagramofOp-Amp and explain. (06 Marks)
\ OR
2 Derive an expression for the output of three inputs inverting amplifier and averaging
amplifier. ~ # (12 Marks)
Determine the value of all the components to design a peaking amplifier with a gain of 18 at
a frequency of 25kHz. 3 (06 Marks)
Mention the good instrumentation amplifier requirements. (02 Marks)
Module-2
3 Compare an Active filter and Passive filter. _ (06 Marks)
With a neat circuit diagram, explain second erder low pass Butterworth filter. Derive the
expression for the gain of the filter. N (10 Marks)
What are the ad\{gintages of active filter over the passive filter? (04 Marks)
| <, JOR __
4 Define voltage regulator. With a neat block diagram, explain the regulated power supply.
- " (12 Marks)
With a neat circuit diagram, éxplain voltage follower regulator using Op-Amp. (08 Marks)
_ Module-3
5 a. With the neat circuit diagram, explain operation of triangular wave generator using
_Op-Amp. . (06 Marks)
Explain the operation of RC-Phase shift oscillator using Op-Amp. (08 Marks)
Draw the circuit.of an output stage for controlling the output amplitude and DC voltage level
of a signal generator. Explain the operation. (06 Marks)
_ OR
6 Explain with the neat circuit diagram and waveform, the operation of inverting and non
inverting zero crossing detector. (10 Marks)
Comparison between Schmitt trigger and comparator. (06 Marks)
For a non inve_r_t-i;ng regenerative comparator R; = 100K, Ry, = IKQ and Vg, = £13.5V.
Calculate tripping voltage. (04 Marks)
1of2
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Module-4

What is precision rectifier? Draw and explain the operation of full wave precision rectifier

using Op-Amp.

Explain the half wave precision rectifier clipper circuit us’fng Op-Amp.

OR
Define the following terms of D/A converter:
i)  Resolution .
i)  Accuracy
iii)  Monotonicity
iv)  Conversion time
v)  Stability. o’ iy
With a neat diagram, explain the working of R-2R ADC.

Module-5

What is PLL? With neat diagram explain the PLL..

Define lock range, capture range and pull in time for PLL.
Explain how XOR gates can be used as phase detector in PLL.

OR "
Explain the basic working principle of timer circuit.

With a neat circuit diagram, exp lain astable multivibrator using IC555.

20f2

18EE46

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

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

(10 Marks)
(10 Marks)
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Fourth Semester B.E. Degree Examination, June/July 2023

Complex Analysis, Probability and Statistical Methods

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, c{:__qq;iﬁg ONE full question from each module.

&

. ' Module-1 A
Find analytic function u + iv, where u is given to be u = ¢"[(x" —y") cosy — 2xy siny].
B B (06 Marks)
Derive Cauchy Reimann equations in polar form. (07 Marks)
Show that u = e* [xc0s2y — ysin2y] is harmonic. Find the analytic function f(z) = u + iv.
(07 Marks)
OR
Derive Cauchy Reimann equation in Cartesian form. (06 Marks)
Determine analyti¢ function f(z) = u + iv if u—v =¢€* [cosy — siny]. (07 Marks)
Show that w = z" is analytic and hence find its derivative. (07 Marks)
“Module-2
Discuss the transformation w = 'z'+'1,z;t 0. a, (06 Marks)
Z

Find the Bilinear transformation which maps the points z= 1, 1, -1 onte w =0, 1, .
> (07 Marks)

9

Evaluate I(i)z dz along i) line y = x/2 i) real axis to 2 and then vertically to 2 + iy.
0 :

(07 Marks)
" OR
Discuss the transformation w = z°. (06 Marks)
State and prove Cauchy’s integral formula f(a) = L 42) dz. (07 Marks)
. 2m Y (z—a)
Evaluate using Cauc_;h}""_s integral formula: N ¢
| ———cdzC Y =3. (07 Marks)
C(Z—I_)(Z"'z) e
. Module-3
Define: 1) Random variable 1) Discrete probability distribution with an example.
' (06 Marks)

The probability that man -aged 60 will live upto 70 is 0.65. What is the probability that out of
10 men, now aged 60 1) Exactly 9  ii) atmost 9  iii) Atleast 7 will live up to age of 70

years. : (07 Marks)

In a normal distribution, 3% of items are under 45 and 8% are over 64. Find the mean and

standard deviation, given that A(0.5)=0.19 and A(1.4)=0.42. (07 Marks)
10f3 41
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OR

The probability distribution of a finite random variable X is given by

X: |-2]-1]0 1 24 %
P(x):10.1 | K|02[2K |03 [K
Find ‘K’, mean and variance of X. W (06 Marks)
If probability of bad reaction from certain injection is.0. 001 Determine the chance that out
of 2000 individuals more than two will get bad reaction, and less than two will get bad

reaction. (07 Marks)
The frequency of accidents per shift in a factory is shown in the following table:

Accidents per shrﬁ; 0 1 2134
Frequency. 192100 |24 |3 |1
Calculate mean numbers of accidents per Shlﬁ Find the corresponding Poisson distribution.

(07 Marks)
" Module-4 :
Fit a second degree parabola y=a + bx + cx_ for the following data:
. & x|0]1]2]3|4 |5
y|1]3]7]342%31
' (06 Marks)

Find the coefficient of correlation, lines of regression of x on y and y on x. Given,
y|9 8101211 ]13]14

(07 Marks)
. .y ; ) ox (l-r
If © is an acute angle between line of regression, then show that tan@ = — .
_ . 7 5 gy +G; r
Indicate the significance of the casesr=0 and r = 1. (07 Marks)
OR

Fit the curve of the formax” and hence estimate:y when x = 8.
x| 5 10 | ¥ (720 | 25 | 30 | 35
y |2.76 | 3.17 | 3.44'| 3.64 | 3.81 3':._95 4.07

. B (06 Marks)
Find the rank correlation coefficient for the following data:
X|93/44(53]08|71|8L|6 |10]32]31
45 62'*_ 1212892 [ 84.[73 |3 [51]32
: (07 Marks)
. With the usual notations. cempute X, y and r from the following lines of regression:
¥.=0.516x +33.73 'and x= 05i2y+32 §2% (07 Marks)
Module-s
The joint probablﬁty distribution for followmg data
x>
N 20-11 415

1 101{02] 0 |03
2 102(0.1]01] 0

Determine the marginal distributions of X and Y also calculate E(x), E(y), COV (xy).
(06 Marks)
Define: 1) Null hypothesis i) Confidence limits iii) Type I, Type Il errors. (07 Marks)

20f3
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The following table gives the distribution of d‘.lgltS in the numbers “chosen at random from a
telephone directory:

Digits 0 | I [2[3] 4™M5] 6 [7]8 |69
Frequency | 1026 | 1107 | 997 | 966 | 1075.[ 933 | 1107 | 972 | 964 | 853
Test whether the digits may be taken to occur. equaily frequently in the directory.

(given xm =16.92 atn=29). : (07 Marks)

OR
A fair coin is tossed thrice. The random variable X and Y are defined as follows. X =0 or 1
according as head or tail occurs oniirst loss, Y = number of heads.
i)  Determine distribution of X and Y.
ii)  Joint probability distribution of X and Y.
iii)  Expectation of X, Y and XY (06 Marks)
It is claimed that a random sample of 49 tyres has a mean life of 15200km. Is the sample
drawn from population whose mean is 15,150km and standard deviation is 200km? Test the
significance level at 0:05 level. (07 Marks)
Ten individuals are choosen at random from the population and their height in inches are
found to be 63, 63,66, 67, 68, 69, 70, 70,71, 71. Test the hypothesis that the mean height of
universe is 66/ (value of tg s = 2.262 for 9.D.F). (07 Marks)

_”*****
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USN 21EE44
Fourth Semester B.E. Degree Exanﬁﬁation, June/July 2023
Electric Motors
Time: 3 hrs. : . ‘Max. Marks: 100
Note: Answer any FIVE full questmns, choosmg ONE full question from each module.
Module-1
1 What is meant by Back emf? Explain the significance of Back emf. (06 Marks)
Sketch and explain the speed—_éummi, speed-torque and torque-current characteristics of a
shunt motor. (06 Marks)

A series motor having resistance of 1Q between its terminals drives a fan, the torque of
which is proportional _ta_\____the square of the speed. At 230V, its speed is 300rpm and takes
15A. The speed of the fan is to be raised to 375rpm by supply voltage control estimate the

supply voltage required. (08 Marks)
Derive an expression for torque of a DC motor. (06 Marks)
Briefly explain the necessary of starter to start DC Motor and with a neat diagram explain
the operation of 3 point starter. y? (08 Marks)

A 200 V shunt motor has R, = 0.1Q and Ry, = 240Q and rotanonal loss 236w. On full load
the line current is 9.8 with motar running at 1450 rprn

Determine :

1) Mechanical power developed

ii) The poweroutput

iii) The full load efficiency. By, (06Marks)
' Module-2

With a neat circuit diagram explain the retardation test cenductf:cl on DC shunt motor and

show how the stray losses are determined with and without flywheel. (10 Marks)

A test on two coupled similar tramway motors, with their field connected in series, gave
following results when one-machine acted as a motor and the other as a generator, calculate
the efficiency of motor and generator.
Motor : Armature current : 56A
Armature voltage : 590V
Voltage drop across field wending : 40V
Generator : Armature current : 44A
Armature voltage : 400V
Field wending drop : 40V

Resistance of each armature : (0.30). (10 Marks)
OR
Derive the torque equatlon for three phase IM and derive condition for maximum torque.
(08 Marks)

Sketch and explain:the typical torque - slip characteristics of a three phase IM. (04 Marks)
A 12-pole, 50Hz, 3¢ IM has rotor resistance of 0.15Q and standstill reactance of 0.25 per
phase. On full load it is running at a speed of 480rpm. The rotor induced emf per phase at
standstill is observed to be 32V. Calculate :

1) Startmg torque 1) Full load torque

STk B ok P L & 1
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Module-3
Draw and explain the phasor diagram of 3-phase IM under loaded condition. (06 Marks)
Draw the power flow diagram ofa 3-phase IM and explain. (06 Marks)

A 6 pole, 3-phase IM develops 30hp including mechanical losses of 2hp at a speed of
950tpm on 550V, S0Hz supply. Calculate for this load :
1) The slip i) The rotor Cu loss iii) Total inputif the stator losses are 2000 watts.

(08 Marks)

OR
Explain the operation of deep bar rotor IM along with the equivalent circuit diagram and
also draw its torque — slip characteristics, (08 Marks)

Draw the circle diagram for a 20HP, 50Hz, 3-phase, star connected M with the following
data :

No load test : 400V, 9A, 0.2pf lagging
Blocked rotor test : 200V, 504, 0.4pf lagging
Determine the line current and efficiency for FL condition from circle diagram. (12 Marks)

Module-4
Explain the necessity of a starter to start 3-phase IM and with a neat sketch explain the
operation of star__—_DéIta Starter and rotor resistance starter. (10 Marks)
Enumerate the speed control methods of 3¢'IM and explain any two methods in detail.

: (10 Marks)
Explain double field revolving theory as applied to a single phase IM and prove that it
cannot produce any starting torque. \ (08 Marks)

With neat sketch explain the construction and working of capacitor start single phase IM.
' _ (08 Marks)
Write a note on limitations and application of shaded pole IM. (04 Marks)

% Module-5 :
List the methods. of starting synchrenous motor explain any one method with neat sketch.
- (08 Marks)
Describe a phenomenon of hunting in synchronous machine and methods to overcome this.
; : (06 Marks)
What is synchronous condenser? What is its application? (06 Marks)
OR
.. Briefly explain the V-and inverted V curves of a synchronous motors and the methods of
obtaining them. (08 Marks)
Explain the construction and working of Chiversal motor and stipper motor. (12 Marks)
#* % ok ok ok
20f2
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Fourth Semester B.E. Degree Exan;_;i-;n}étt'ion, June/July 2023

Mathematical Foundations for,,__gdﬁ'lputing, Probability and

Statjelis Y

Time: 3 hrs. | Max. Marks: 100

Note: Answer any FIVE full questgj&nsi choosing ONE full qmuon Jrom each module.

) Module-1 -
Define tautology. Determine whether the following, compound statement is a tautology
ornot: {(pvq)—r}¢f—r > —(pv q)} * X (06 Marks)
Determine whether.the following argument is valid or not : (07 Marks)

No engineeringstudent of I & II semester studies logic
Anilis an engineering student who studieslogic

. Anilisnot in I semester. '
Give direet proof and proof by contradiction for the statement “If n is an odd integer then

n + 9.is an even integer.” N N (07 Marks)
OR v
Prove that the argument given below is a valid argument: - & (06 Marks)
P> (g—or) ey ? :
~q—=>~p
Prove that [~ p A (~ garn)]vi(ga r)v(p AT)] <1 by using laws of logic. (07 Marks)
Give a direct broof for each of the fé[lowing, For allintegers K and {, if K and / are both
even, then( i) K + {is even (_ii)?‘fK,Q"i's even (07 Marks)
Module-2

COHSldel‘ f:R—> R’ﬁeﬁned by f{x) =2x% 5 and g : R — R defined by g(x) =%(x -5).

Prove that g is an inverse of £, 4 (06 Marks)
Let A= {1,2,3,4, 6} and R be a relation on A defined by aRb ifand only if “a is a multiple
of b”. Write'down the relation R; felation matrix M(R) and draw its diagram. (07 Marks)
Define: (i) Simple graph (i) Complete graph (iii) Subgraph (iv) Spanning subgroup

(07 Marks)

" OR

Let f and g be functions from R to R defined by fix) =ax +band gx) = 1 — x + x*
if (gof)(x)=9x* —0x +3, determine.a and b. (06 Marks)

Let A = {1, 2,3, 4¥ R = l1,3), %1, 1,48, 16 2L 13 3), (4, 4)} be a relation on A,
Determine whether the relation R is reflective, symmetric, anti-symmetric or transitive.
Hence verify R is an equivalence relation or not. (07 Marks)
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¢. Define isomorphism of graph. Find whether the following graphs are 1somorphic or not.

s, U

Wor
u> ..::
by oy
wl
- Fig.Q4(c)
Module-3

(07 Marks)

d. Fit a second degree parabola y=a+bx+cx’ in the least square sense for the following

data: .
X 0| 1827 3] 4
y 11843 (25]23
b. Obtain t_he_'l'}"nes of regression and hence find the coefficient ofc

x 11213 T4 [5 6 |74,
ylol8 10121113 [d#

(06 Marks)
orrelation for the data:

(07 Marks)

c. The following are the percentage of marks in ma_;fikf(x) and statistics (y) of nine students.

Calculate the rank correlation coefficient.
Fx 38150 42[61]33[55 6746 o2,
y |41[64]70]75]44]55/62]56.]60

~"OR
a. Fita least square geometric curve y =ax" for the data:
'x |4 [2] 3 4] 5 |%
y |0s72[45]8 (1257 .

b.. Given! the equation of the'regression lines x=19.13-0.874, y
_.mean of x, y and the coefficient of correlation. *

c. " Three judges A, B,'C, give the following ranks. Find which

approach. .

‘A [1]6]5P10]3]2]4[0.]7]8

1B 1315]/8Y4[7[10 249769

1C 16498 |1]2[3|T0[5(7
Module-4

a. A random variable x has the following probability distribution:

[x_ [o[1[ 293 4[5 6 7
P(x) | 0 | K |2K'| 3K | 3K | K [ 2KT | 7KK

() FindK (i) #ind P(x <6) P(x > 6) and P(3 < x < 6)

b. Derive the mean and standard deviation of binomial distribution.

2 6f3

(07 Marks)

(06 Marks)
=11.64-0.5x . Compute the

(07 Marks)
pair of judges has common

(07 Marks)

(06 Marks)
(07 Marks)
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Y= Number of heads."

In a test on electric bulbs, it was found that the life time of a particular brand was distributed
normally with an average life of 2000 hours and SD-of 60 hours. If a firm purchases 2500
bulbs, find the number of bulbs that are likely to last for (i) more than 2100 hours
(i) less than 1950 hours (iii) between "'[‘--900' to 2100 hours. A(1.67) = 04525,
A(0.83) = 0.2967, A(1.67) = 0.4525. (07 Marks)

In a quiz contest of answering “Yes’ or ‘No’, what is the probabil_itfof guessing atleast 6
answers correctly out of 10 questions asked? Also find the probability of the same if there
are 4 options for a correct answer?. . o by (06 Marks)
The number of accidents in a yearto taxi drivers in a city follows a Poisson distribution with
mean 3. Out of 1000 taxi drivers find approximately the nymber of the drivers with :

(i) no accident in a year ﬁi).;‘hore than 3 accidents ina year. (07 Marks)
In a normal distribution:3 1% of the items are under 45, and 8% of the items are over 64. Find
the mean and S.D. of the distribution. A(0.5)=0.1915, A(1.4) = 0.4192. (07 Marks)
N~ Modulé:5
The joint distribution of two random variab}_"és x and y as follows:
AWy a2 |7 |
A
wlHBE
8 | 4|8
1 (1)1
2 — | = | =
Find: E(X), E(Y) and E(XY) (i) cov(X, Y) " (i11) pX, Y) ' (06 Marks)

E

A die is thrown 9000 times and a throw of 3 or 4 was observed 3240 times. Show that the
die cannot be regarded as an unbiased one: < (07 Marks)
A certain stimuluX administered to cach of the 12 patients resulted in the following changes
of blood pressure. 5,2, 8,-1,3,0, 63=2, 1,5, 0, 4. Can it be concluded that the stimulus will
increase the blood pressure, (to.os™= 2201 for 11 d.f) %, - (07 Marks)

gy, OR
A faircoin is tossed thrice. The random variables X and Y are defined as follows:
X =0 or 1 according as head or tail occurs in first toss.

(i) Determine the distribution of X and Y.

(i) Determine the joint distribution of X and Y. (06 Marks)
Explain: (i) Nullthypothesis (i1) Significance level (iii) Type I and Type II Errors
5 (07 Marks)

Five dice were thrown 96 times and the numbers 1, 2 or 3 appearing on the face of the dice
follows the frequency distribution as below :
Number of dice showing 1,20r3 |54 | 3 | 2 10

Frequency 71191352483
Test the hypothesis that the data follows a binomial distribution. ( ;5= 11.07 for 5 d.f.)
Ay (07 Marks)
& ok k Kk F
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Quest;mn Paper Version : D

Fourth Semester B.E./B. Tech. Degree Exaanmatmn June/July 2023
Universal Human Values

Time: 1 hr.] [Max. Marks: 50
INSTRUCTIONS TO THE CANDIDATES
1. Answer all the fifty questions, each questlon carries one mark,
2. Use only Black ball point pen for writing / darkening the c1rcles
3. For each question, after selecting your answer, darken the appropriate circle
corresponding to the samé“qUestlon number on the OMR sheet.
4. Darkening two circles for the same question makes the answer invalid.
5. Damagmg/overwrltmg, using whttenersﬁ_?\ on the OMR sheets are strictly

prohibited.

Comprehensive human goal at the level of individual

a) Prosperity b) Fearlessness
¢) Co-existence {8 d) Right unc__i_@ngianding
2. The fourth order of nature is _ )
a) Material b) Bio order c) Ammal order d) Human order
. 8 is the basic unit of human society. _ ' |
a) Group b) Individual _ c) Nature - d) Society
4. Which of the followmg IS a positive value” N
a) Self respect Sy b) Anger
c) Fear 5, d) Narr_ow mindedne§§.--.-__--_:.-.--- : —
5. What is-the nature of se]f? ;'5 VACH HA f f
a) Conscious -’ b) Physro Chemical j COLLEAE - p h=ARAT oo
¢) Biochemical N .. d) Semi-Conscious ILL 2y By =ERING ]
6. ,.}-'j‘iSelf exploration is seemg beyond
“a) Universe _.b) House " ¢)Box d) Your senses
7. Human to human mteractzon is called as
a) Work b) Behawour ¢) System d) None of these
8. “Allare our own. all are interconnected, interdependent™ means,
a) Oneness b) \Ef’orship ¢) Ease d) None of these

9. Prosperity means
a) Feeling of having more than required physical facility
b) Feeling of having less physical facility
¢) Feeling of having more physical facility
d) Deptrived of physical facility 49

Version — D 1 ~f 4



10.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

22,

Realization is the activity of
a) Self
¢) Both self and Body

21UH49

b) Body
d) None of these

The feelings for those who have made effort for my excellence is

a) Excellence b) Reverence

There are
a) Eight (8) b) Six (6)

The first order of nature is
a) Material order
¢) Animal order

comprehensive human goals

¢) Gratitude d) Glory
¢) Four (4) d) Nine (9)

' b) Bio order

d) Human order

Developing ethical competence in- t‘he professmn is the only effective way to ensure

a) Responsibilities
¢) Profession

b) Ethics
d) Professional ethics

Ensuring justice in re[atloﬂship on the basis of values leads to In society.
a) Fearlessness ; b) Trust
¢) Fearlessness and Trust d) None of these
Human goal — match correctly

A Right understandmg I Individual

B Prosperity” 2 Family

C  Fearlessness (Trust) 3 Society

D Co-existence 4 Nature/Existence
a)14B2-A3-B 4-C D, ° b)1-B,25C,3-D.4-A
¢)1-A,2-B,3-C,D-4 d1-C,2-D,3-A,4-B

The human goal at the levcj of famlly is
a) Prosperity -
¢) Co-existence

Sah-astitua means
a) Co-existence -
¢) Co-option

Acceptanee of excellence in others s caikd
a) Reverence :
c) Glory

ach human being is co- -existence of
Spirit and Sanyam _
¢) Self and Body . .

b) Fearlessness

-d) Right understanding |

b) Co-operation
d) Corporate identity

b) Guidance
d) Gratitude

'b) Health and prosperity

d) Mind and Soul

Who is res_ponsﬂa!e for happiness and unhappiness?

a) Self
¢) Outside situation

Value education helps to.
a) Removes our contradictions
b) Remove our conmszons

b) Body
d) Society

¢) Bring harmon“y at all levels of human living

d) All of these

Version -D — 2 of 4
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

344

3s.

36.

Undivided society is ensured by
a) Right understanding
¢) Relationship with right understanding

The third order of nature is
a) Material order
¢) Animal order

Which is the complete value?
a) Love b) Respect

Body is a unit while the self isay,

a) Material, Consciousness
¢) Material, Matenal

Society Is an extension of

b) Physical facilities
d) None of theS&_\:_f-‘.

b) Bio order

d) Humanol-der ' e

unit.

21UH49

d) Care

b) Consciousness, Matenal
d) Consciousness, Consciousness

a) Human Being b) Famﬁy ¢) Nature

In value education Sanyam mans Py ¥

a) Self-exploration b) Self-evolution
c) Self-regulation = d) None of these
To fulfill human aspirations are necessary

a) Both values and skills ~'b) Values

¢) Skills

The mnaleness of Bio order is
a) Existence
¢) Growth

An individual people aspiring for the universal human order will be

- d) None of these

b) Cruelty’
d) Nuﬁure J Worsen

a) More responsible socially and Luologlcally b) More rich

¢) More powerful

..d) More well travel

A harmonious world is created by values at 21 levels there a{g '
b) Individual, Family, Society, Universe

a) Home, Family, Society, Universe

¢) School, Home, Office, Temple

d) None of these

“What is the innateness of Tufsl-Piant (or any planr,)” "

a) Existence + Growth
¢) Nurture/Worsen

a) More rich

b) Cruelty/non-cruelty
- d) Will to live in self

d) Existence

n—cruelty

; As individual people anticipates for the umwrsal human order may be
b) More Powerful

¢) More responsible socially and ee-’olog\icaliy d) More well-travelled

Understanding of human vaiuesﬂieads to the practice of

a) Responsibilities
¢) Profession

“Seeing the self by the self” means

b) Ethics

d) Professional ethics

a) The consciousness observing the consciousness

b) The consciousness observing the material

¢) The consciousness observing the co-existence

d) None of these

W s R
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37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

Education-Right living leads to
a) Right understanding
¢) Doubts

There are
a) Six (6)

dimensions of living
b) Four (4)

The second order of nature is
a) Material order
¢) Animal order

The innateness of material order is
a) Existence
¢) Growth

Harmony should be maintained i an
a) Between body and life L ™y
¢) Between life and envm;;r;aeh‘t

Basic human aspirations are
a) Continuous Happiness
¢)Bothaandb

Purpose of value education is
a) Foster universal core values
¢) Develop values in individuals

Knowing means having the
a) Self exploration
c¢) Right understanding

Happiness means
a) To be in a state of harmony

21UHA49

b) Confusions
d) None of these

c¢) Nine (9) . d) Five (5)

b) Bio order

d) Human order

b) Cruelty/Non-cruelty
d) Nurture/Worsen

b) Between selfand society
d) All of these

b) Prosperity
d) None of these

 b) Make the syllabus easy

d) All of these

b) Self evz_&ii-.uation
d) Having knowledge ofall

b) Fulfillment of desired expectations from others
¢) Fulfillment of desired feelings fromothers
d) Fulfillment of desired sensations- &om body

is called foundation value |
a) Respect b) Affection

The Human goal at the leve Gf nature 1s
a) Prosperity
Co-existence

The outcome of }USIJCC is
a) Right undegstandmg
¢) Trust and. Feaf%essness

Society means
a) Family
¢) Few individuals

c¢) Love d) Trust

b) Fearlessness

»d) Right understanding

b) Prosperity
d) Coexistence with nature

b) All human beings
d) None of these

Feeling for those who have made effort for excellence is

a) Excellence -« "
c) Glory

b) Reverence
d) None of these

H % % ok &
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Fifth Semester B.E. Degree Eliamlm tion, June/July 2023

Mlcm'cacorntmﬁl’er

';.Max Marks: 100

Time: 3 hrs.

1 a What is the need of stack ‘memory mn microcontro!ie:r?j_ ow stack is operated in 8051

microcontmiier? 5, (10 Marks)
b. Explain the different ad tl sgsing modes of 8051 W'ifg:kﬁgﬁ'&eﬁ{alnple. (10 Marks)
| OR
2 a. Describe the inkpw&beﬁj of Program Status Wnrd {PSW). (06 Marks)
b. Explain the memory oraanization of 80514 o (07 Marks)
¢. Discuss th ":nJ< ing of 8051 mn,mr‘ontmlle #with the help of block diagram. (07 Marks)
b ﬁ%ﬂﬂu}e-Z
3 a Txplam‘#h unconditioral j jump Iﬁb'ii‘flullon with address range (08 Marks)
b. Describe the following instructions with an examplefoﬁe h:
(i) XCHD A, @Ro A1) MOVC A, @A+PEY 7 {111) SWAPA
(iv) MOV A, @R: fjﬁiz)zﬁ-mx (vi) ADDC A, @Ro (12 Marks)
oR e B *

4 a  Write an assemb j&ld‘ié uage program to cQ yert ASCII 11umbé;‘z¥@ BCD number. (05 Marks)
b. Analyze il-u= i ;Lic:miﬁg instructions and %{ktﬁ the comment &é for each?
MOV A&, #35H :

R[\ .‘ﬂln # .
Q\V;"J” A N (05 Marks)
B I*xplam PUSH and PO 1t (10 Marks)
t ') Meduﬂé—?:
5 a. Explain the diffe 1@3 data types sup) portea by y 8051C microcontroller. (08 Marks)
b. Describe the :.ggmfi zance of TMOL) instruction in detail. (08 Marks)

¢. Write a 8054, ALP program to cu?gp’%ément bit P; s ON and OFF 10000 times. (04 Marks)
; O
6 a. Write an ALP to create mgﬁ;ﬂru wave of 100 Hz with a duty cycle of 80% on port 1%. Use
timer ‘0°, and operate thattimer O in mode 1. Assume crystal frequency as 12 MHz.

(10 Marks)
b. A switch is connegted io PM P 5. Write on 8051 C program to monitor *SW’ and create the
following frequetieies on Py,
SW =10; 500 Hz '
SW=1;7%0 Hz
Use timefdl, mode | for both of them. Assume crystal frequency as 11.0592 MHz. (10 Marks)
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A

Module-4
Explain the importance of TI and R1 flags. D (84 Marks)
Describe simplex, half duplex and full duplex serial @ate transfer. (06 Marks)
Write a C program to transfer the message ‘Ef’i@;\/l serially at 9600 baud rate, & bir data
and one stop bit continuously. a© (18 Marks)

What is an interrupt? List various interrupts with their corrr:sponding vector address.

Yy .. (06 Marks)
Write a program to retrieve the data serially and put them in Py, Set the baud rate at 4800,

8-bit and one stop bit. éé ' N (06 Marks)
Explain the asynchronous sefia% eommunication and daa frame format. (08 Marks)
r & " 4 )

W ) e

" %@» 4 Module-5 Po ™ 4
Explain the architecturéf‘hé% working of LCD. [} ra&fg‘éigg schematic diagram. (10 Marks)
Explain the construction and working of stepper motor. Also explain two phase, 4-step
stepping sequen%&»;gstéi) angle and steps per reyolution. (10 Marks)

“b%ﬁg

Expiain‘__\ £

__.p”""‘:t':i;ntrol word formatl of '8255 1C. Fird the control word for following

conﬁ_%%gtl s: N |
(1)  Altports of A, B and C are'@/P ports (mod ‘0%) A

(i) PA=IN,PB =OUT, PCL=OUT and PCH =QULY (12 Marks)
Explain the steps to ntegface ADC 0808 to 1,% ‘giﬁﬁﬁ microco-sntz:g%jgp with interfacing
diagram. gf‘” e | &%’ (D8 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagon
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Fifth Semester B.E. Degree Examination, June/July 2023
Power Electronics

Time: 3 hrs. Max. Marks: 100

o

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

Module-1
Explain the various types of power electronic converters with the help of circuit diagram,
input and output waveforms. (10 Marks)
With the help of suitable waveforms, explain the reverse recovery characteristics of power
diode. Define reverse recovery time and derive equations for t,; and 1. (10 Marks)
OR
With the help of circuit diagram and waveform, explain the single phase full wave rectifier
with ‘R’ load. ' (06 Marks)

With the help ofcircuit diagram and waveforms, Explain the operation of single phase diode
rectifier feeding resistive load. Derive expression for average output voltage and rms value

of output voltage. (10 Marks)
The reverse recovery time or a diode is 3us and rate of fall of current is 30A/us. Calculate:
1) Storage charge ii) Peak reverse current. (04 Marks)
Module-2
Explain steady state and switching characteristics of MOSFET. (08 Marks)
Explain the anti saturation control of BJT with the help of suitable circuit diagram and
equations. (06 Marks)
Give a comparision between BJT, MOSFET and IGBT. (06 Marks)
- OR
Explain the steady state and switching characteristics of BJT. (09 Marks)
Explain the switching limits. (06 Marks)
Explain the gate drive circuit of MOSFET with the help of circuit diagram. (05 Marks)
N Module-3
Explain the V-l characteristics of SCR, with the help of graph indicating all necessary
_details. Also define: 1) Latching current i) Holding current. (08 Marks)
~Explain various method of turning on of a SCR. (06 Marks)

Design a SCR triggering circuit using UJT. The parameters of UJT are V, = 30V, n = 0.66,
I, = 15pA, Vy'= 3V and [, = 10mA. The frequency of oscillations is f= 500Hz and width of

gate pulse if ty = 30us. Assume Vi = 0.5V and C = 0.5uF. (06 Marks)
- OR

Derive an expression for the anode current of SCR with the help of two transistor analogy.
(06 Marks)

Explain in brief why two thyristors of same rating when connected in parallel do not share

equal currents. Suggest a method to equalize the currents and explain. (06 Marks)

Explain UJT triggering circuit for full control of SCR with waveforms. (08 Marks)

1 of2
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Module-4
Explain the operation of single phase half wave rectifier with RLE load. Draw relevant
circuit diagram and waveforms. (08 Marks)
Explain the operation of single phase full wave ac voltage controller with inductive load.
Draw the circuit diagram and waveforms. (06 Marks)
A single phase fully controlled bridge rectifier circuit is used for obtaining a regulated dc
output voltage. The rms value of the ac input voltage is 230V and firing angle is maintained
at /3. So that the load current is 4A. Calculate:
1) DC output voltage
i) Active power output
1)  Load resistance. (06 Marks)

OR
With the help of circuit diagram and waveforms, explain the working of integral cycle
(on-off) control of ac voltage controller feeding resistive load. Derive an expression for rms

output voltage. (08 Marks)
With the help of suitable circuit and waveforms. Explain the working of single phase dual
converter circulating current mode of operation. (07 Marks)
Find the power consumed in the heater element if both SCRs are fired with delay angle of
45° for the Fi1g.Q.8(c). (05 Marks)
v > 10051
S0Hz
" Fig.Q.8(c)
Module-5
With the help of schematic diagram and waveforms, explain the operation of step up
chopper with RL load. Derive an expression for average output voltage. (08 Marks)
Explain the working of single phase bridge inverter feeding resistive load. Draw the circuit
diagram and waveforms. (06 Marks)

A step up chopper has input voltage of 220V and output voltage of 660V. If the conducting
time of chopper is 100us, calculate turn off time of output voltage. In case output voltage
pulse width is halved for constant frequency operation, find the average value of new output

voltage. (06 Marks)
OR

Explain the performance parameters of DC-DC converters. (06 Marks)

Explain the construction and working of transistorized current source inverter. Draw the

circuit diagram and wavetorms. (08 Marks)

The DC-DC converter has a resistive load of R = 10Q and the input voltage is V, = 220V.
When the converter switch remains on, its voltage drop V¢ = 2V and the chopping
frequency is = 1kHz. If the duty cycle is 50%. Calcutate

1) Average output voltage s =
1)  Rms output voltage

i) Converter efficiency.

i {5 F
{ DR. P.C i (06 Marks)

Ve er G |
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\
'g.
® ok ok ok ok |
15
ks

2 0f 2 56



USN '  18EE54

Fifth Semester B.E. Degree Examination, June/July 2023
Signals and Systems

Time: 3 hrs. ; Max. Marks: 100

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

Module-1
1 a. Define signal and system. Explain real-life examples for each. (08 Marks)
b. Prove that :

i) jx(t)dt = 2jx(t)dz -ifx(1) is even
—& 0

ii) jx(t)dt =0; if x(t) is odd (12 Marks)
OR
2 a. Sketch the following elementary signals:
(1) Unit-step (11) Unit-Impulse function
(i1i) Ramp-function (iv) Exponential damped sinusoidal (08 Marks)

b. Whatis the average power of triangular wave shown in Fig.Q2(b)?
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Fig.Q2(b) (12 Marks) l
3 a. Explain distributive property of convolution. (10 Marks)
b. Find the forced resp(_jnse for the system described by
\\ "
5 WD e T
éf: mdﬂ—) yi )+6 y(t)=2x (t)+—dx—_é—£ ) with input x(t) = 2e"u(t) (10 Marks)

Y
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OR
State and prove Scaling property of CTFT. (10 Marks)
Find the time-domain signal corresponding to the spectrum shown in Fi 2.Q6(b).
1 ’iTiw)
Fig.Q6(b) (10 Marks)
. Module-4
State and prove frequeney-differentiation property of DTFT. (10 Marks)
Find the DTFT of the signal,
x(n) = u(n) ; e < 1
Draw the magnitude spectrum. _ (10 Marks)
' OR
State and prove symmetry property of DTFT. (10 Marks)
Find the inverse DTFT of the following: -
i) X(e")=1+2cosQ+3cos2Q .
i) Y(e) = j(3 + 4cosQ +2¢082Q)sin 2 (10 Marks)
What are the properties of the region of convergence? (10 Marks)

Determine the 'EIL'ZQIransform and ROC for the signal x(n):(%) u(n—2) and sketch the

ROC, poles and zeros in the z-p._la_ne. (10 Marks)
: OR
List the properties of Z-transform. (10 Marks)

. Find the inverse z-transform of
: 1

3 2 3: i
7 +Z =t

X(z) = 2. 2. ROC:|< ¢
s 3l 2
Z 9 +-Z
by partial fraction expansion method. (10 Marks)
ok %k k¥
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Important Note : |. On completing your answers, com
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Fifth Semester B.E. Degree Examination, June/J uly 2023
Electrical Machine_ Design

Time; 3 s, ' Max. Marks: 100

1 a
b.
2 a
B
C.
3 a
b.
4 a
b.
C.
5 a
b.

Note: Answer any FIVE Jull questions, choosing ONE Jull question Jrom each module.

 Module-1

Explain the design factors to be considered for designing electrical machine. (08 Marks)
Mlustrate the classification of insulating materials based on thermal consideration as per IS
1271 — 1958. Give examples for each class. (12 Marks)
U OR :
Explain the limitations imposed during electrical machine design. (10 Marks)
Explain the desirable properties of insulating material used in electrical machines. (05 Marks)
Explain the types of magnetic materials used In electrical machine. (05 Marks)
_ Module-2 N
Derive the output equation of a DC machine. Explain the factors to be considered for the
choice of specific loading, while designing DC machine. (10 Marks)

Determine the main dimensions of the arma;pire core, number ‘of poles, number of
commutator segments, number of slots for a 200KW, 300V, 300rpm, DC shunt generator
with average flux density‘as 0.65T, ac/m as 43,000, the ratio of core length to pole pitch is

0.8 and efficiency is 91%. _ (10 Marks)

. OR
Write the advantages of havinglarge number of poles is DC machine. (06 Marks)
A 5KW, 250V, 4 poles, 1500rpm, shunt generatoris designed to have a square pole face.
The loading are average flux density = 0.42wb/m’>, AC/m = 15,000. Find the main
dimensions of the machine: Assume full load efficiency = 0.87 and ratio of pole arc to pole
pitch = 0.66. 4 (06 Marks)

The outer cylindriez{}i-smface of a field coil can dissipate 0.1 watt/cm” of its area limited to
‘an axial length 6f20¢m and as outside of 45cm. If the radial thickness of the coil is cm.

Determine the ampere turns that can be accommodated with a terminal vo Itage of 50V. Take
the resistivity of copper as 2 uQ-cem and space factor as 0.6. (08 Marks)

s By Module-3
Derive expressions for output and emf per turn of a 3-phase are type transformer. (08 Marks)
Calculate approximate overall dimensions of a 200KV A, 6600/440V, 50Hz, 3-phase are
type transfer. The following data may be assumed flux density is 1.3wb/m?, current density
is 2.5A/mm’ window space factor is 0.3, overall height is equal to overall width, k; = 0.9,
EMF/turn = 10V: Take a = 0.9d, A, = 0.6d°. Verify overall height is same as that of overall
width of the transformer. (12 Marks)

lof2
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OR
Derive an expression for the leakage reactance of a core type transformer. State clearly the
assumptions made. (10 Marks)
Design the suitable cooling tank for a S00KV A, 6600/440V, 50Hz, 3¢ core type transformer
with the following data. The dimensions of transformer are 100cm height, 96cm length,
47¢m width. Total losses = 7KW. Allow a temperature rise for tank wall as 55°C, 5cm
diameter tubes are used. Determine the dimensions of the tank, number of tubes required and

possible arrangement. (10 Marks)
~ Module-4

What are the factors to be con51dered for estimating the !ength of air gap for induction
motor? (05 Marks)
Derive the output equatwn for a 3—phase induction: motor (08 Marks)
Explain the factors to be considered and guidelines for selecting the number of rotor slots.

(07 Marks)

OR

Design a rotor for a 3-phase squirrel cage induction motor of 40HP, 50Hz, 6 pole, delta
connected, having a full load efficiency of 87% and full load p.f of 0.85. The diameter of
stator bore is 0.33m and length is 0.17m with 54 stater slots and 14 conductor per slot.

Assume rotor mmf as 0.85 times the stator mmf and length of air gap as fg=02+ 24/DL
Assume current density as 4Afmm (10 Marks)
Design a suitable slip ring rotor for a 400HP, 2000V, 8 pole, SE}HZ 3 — phase, Delta
connected induction motor. Take D = 74cm, T.= 35 ¢m, number of stator slots as 96 with 14
conductors per slot. Efficiency = 93% p.f=0.92. Take mp = 3 = rotor slots/pole/ph, voltage

between slip nng be 600V, star connected ' (10 Marks)
_ - Module-5

Derive the output equation of a synchronous machine. Explain the factors to be considered

for the choice of specific loading. (10 Marks)

Determine the diameter and axial length of stator of a 3-phase, 250KVA, 1100 V, 50Hz,
12 pole synchronous generator. Assume specific magnetic loading as 0. 6wb/m’ and specific
electric loading as 30,000 Ac/m. Take the ratio of length to pole pltch as 1.5. Also determine
the number of stator conductors, number of stator slots and size of conductor. Assume
current density as 3.5A/ mm’. (10 Marks)

OR
Define short circuit ratio for-a synchronous machine. Explain its effect. (10 Marks)
Calculate the main dimensions of a 1000 KVA, 50Hz, 3 — phase, 375 rpm alternator. The
average air gap flux density i1s 0.55wb/m’. AC/m is 28,000. Assume K, = 0.955, ratio of
core length to pole pitch as 2. Permitted maximum peripheral speed is S0m/sec. (10 Marks)

* & 3k %k ok
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN

Fifth Semester B.E. Degree Examination, June/July 2023
High Voltage Engineering

Time: 3 hrs. Max. Marks: 100

1

a.

b.

o

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

Module-1

Derive an expression for the cun;nt in the air gap, that is I =1y e™ , considering Townsend’s
first 1onization coefficient. _ -_ (08 Marks)
Mention the desired properties of gaseous dielectric for HV applications. Given any three
examples of gaseous dielectric. (06 Marks)
In an experiment in a certain gas, it was found that the steady state current is 5.5 x 10°A at
8KV at a distance of 0.4cm between the plane electrodes, keeping the field constant ad
reducing the distance to 0.lcm results in a current of 5.5 x 10°A. Calculate Townsend’s
primary ionization coefficient o. If the break down occurred when the gap distance was
increased to°0.9cm, what is the value of Fownsend’s secondary ionization coefficient y.

(06 Marks)
; OR
Explain the following breakdown mechanism in solid
i) Electromechanical breakdown (U y
i) Thermal breakdown. ' %, (08 Marks)
State and explain Paschen’s law. (06 Marks)

A solid dielectric specimen of dielectric constant of 4.0 shown in Fig.Q2(c) has an internal
void of thicknessImm. The specimen is lcm thick and is subjected to a voltage of
80K V(RMS). Tf the void is filled with air and if the breakdown strength of air can be taken
as 30KV(Peak)/cm, find the voltage at which an internal discharge can occur.

| 100

Fig.Q2(c) (06 Marks)

b Module-2
Explain with a neat sketeh, how 3-stage cascaded transformer generates HVAC. (08 Marks)
Explain the principle of operation of a resonant transformer. (06 Marks)

A Cock croft Walton type voltage multiplier has eight stages with capacitance, all equal to

0.05uF. The supply transformer secondary voltage is 125KV at a frequency of 150Hz. If the
load current to be supplied is SmA, Find :

1) percentage ripple ii) the regulation. (06 Marks)
%, 61
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With a circuit diagram, explain the tripping of a
gap arrangement. (08 Marks)
With a neat sketch, explain the Marx circuit arrangement for multistage impulse generator.
(06 Marks)

What is Tesla Coil? How are damped high frequency oscillations can be obtained using the
Tesla Coil? (06 Marks)

Module-3
With a schematic diagram, explain the principle of operation of a generating voltmeter.
What are its advantages and limitations? (10 Marks)
Explain the principle of operation of.an electrostatic voltmeter for measurement of very high
dc and ac voltages. % { Ve (10 Marks)

OR
Explain how Chubb and Frotscue circuit can be used to measure the peak value of ac
voltages. ; %, - (08 Marks)
What are the various factors influencing the spark over voltage of sphere gaps and explain
any two factors. (06 Marks)
A generating voltmeter has to be designed so that it can have a range from 20 to 200KV de.
If the indicating meter reads a minimum current of 2uA and maximum current of 25 UA,
what should the capacitance of the generating voltmeter be? Assume the speed of the driving

synchronous motor 1s 1500 RPM. (06 Marks)
Module-4
Explain different theories of charge formation m.cloud. ; (10 Marks)
What is direct and indirect lightning stroke? Give reasons for induced voltage on the power
line due to indirect stroke. - n (10 Marks)
OR

List the parameters to be considered for the selection of surge arrester voltage rating for
EHV and UHV and also the types of surge arresters used. Explain function of surge arrestor
as a shunt protective device with a neat sketch. N (10 Marks)
A transmission line has the following line constants R = 0.1Q/km, L = 1.26mH/km,
¢ = 0.009uF/km and G =0, If the line is a 3¢ line and is charged form one end at a line
voltage of 230KV, find the rise in voltage at the other end, if the line length is 400km.

(10 Marks)

Module-5
With a necessary circuit diagram and pattern, explain discharge detection using straight
detector for partial discharge measurement. (10 Marks)

Explain the method of measuring eapacitance and tan delta using shearing bridge. (10 Marks)

OR
What are the various tests done on transformers? Explain in detail impulse testing of
transformer. (10 Marks)
Explain in detail the testing of - 1) Circuit breaker ii) Insulators. (10 Marks)
¥ %k k ok oo 62
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Fifth Semester B.E Degree Examination, June/July 2023
Environmental Studies
(COMMON TO ALL BRANCHES)
Time: 2 hrs.] - [Max. Marks: 100

INSTRUCTIONS TO THE CANDIDATES

1. Answer all the hundred questions, each question carries one mark.

2.  Use only Black ball poiiit pen for writing / darkening the circles.

3. For each question;. _\a-ﬁ‘ér selecting your answer, darken the appropriate circle
correqpondmg to the same question number on the OMR sheet.

4. Darkening two mrc]es for the same question makes the answer invalid.

5. Da magm_gfe_verwrltmg, using whiteners on the OMR sheets are strictly prohibited.

1. How many parts are there in the forest ecosystem?

a) One b) Two c)_Thr_eé d) Four
2. On which factor forest type is mainly dependent..

a) Abiotic - ..b) Size of forest

c¢) Shape of Trccs . », d) Production from the trees

3.  The forest cover in Indla has recently | mz:reased due to
a) Increase in natural forest growth
b) Increase in net sown area '
¢) Plantation by different agenmes
d) None of the above

4. What is not entirely correct about desert?
'a) Itis dry and hot b) Waterless
¢) Without shelter - - d) All of these

5.  Who have learnt to live under very hot and dry conditions
a) People ! b) Plants ¢) Animals d) All of these

6. The term wet land 1mpltes *
a) Land covers by rain water only
b) Slow moving water c__overed wet ground
¢) Water logged wet ground
d) Fast moving Wafé} covered wet ground

7. World Wetland can celebrated every year on February 63
a)2™ b) 3™ c) 4% dy 15



10.

11.

12.

13.

14.

15.

16.

17.

18.

19,

20.

21.

22,

23.

18CIV59
World’s most saltiest sea is

a) Mediterranean Sea b) Dead Sea ¢) Callibben Sea d) Black Sea
Atmosphere contains 79 percent Nitrogen and 21 percent Oxygen by

a) Volume b) Weight ¢) Density d) All of these
In complex ecosystem the degree of species. diversity is

a) Poor b) High " ¢)Medium d) None

The organisms who directly feed on producers are called

a) Herbivores b) Camivores c) Decomposers d) Sprophytes
Abiotic component includes

a) Soil b) Water ¢) Temperature d) All of these
Which of the following is the climatic factor .

a) Pressure . b) Humidity ¢) Temperature d) All of these
The basic requirements of human beings are provided by

a) Industrialization b) Agriculture ~ ¢) Nature d) Urbonization
Which atmospheric sphere is closest to the earth surface? 7

a) Troposphere b) Stratesphere ¢) Mesosphere d) Exosphere
A food web consists of

a) A portion of a food chain

b) An organism position in a food chain

¢) Interlocking food chains

d) A set of similar_consumers

The pyramid ofenergy is _

a) Always upright : b) Always inverted

c) Both upli ght and inverted d) None of these

Which is the most stable e_ooSyStcm

a) Mountain b) Desert ¢) Forest d) Ocean
‘Earth Da[y‘ is held every year on s

a) June 5" . b)November 23 " ¢) Apri] 2™ d) Jan 10"
Which of the following is absorbed by green plants from the atmosphere?

a) Carbon dioxide b) Water ¢) Nutrients d) All of these
The most commonly used chemicals in the artificial cloud seeding

a) Silver iodide b) Sodium chloride ¢) Dry ice d) All of these
Bhopal disaster is a kind of

a) Natural disaster b) Manmade disaster ¢) None of (a) & (b) d) Other
National disaster Management is headed by

a) Prime minister b) President of India

¢) Govemor of states d) Chief minister of states. 64
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25.

26.

27.

28.

29.

30.

31

32.

33,

34.

35,

36.

37.

38.

39.

Fis § 08B ARThpys
B.L.L.EL AESUL O
VACHA ABH
: N
i

|
COLLEGE F “HGINEERING | 18CIV59
LIBRARY, BJAPUR. .
Disaster management includes
a) Mitigation b) Reconstruction ¢) Rehabilitation  d) All of these
Floods can be prevented by
a) Attorestation b) Cutting the forest
¢) Tilling the land d) Removing the top soil
Which of the following is not a type of primary source
a) Crude oil b) Coal ¢) Hydrogen energy d) Suniight
Which of these energy resources aref\i;i'_aely used in industries?
a) Coal and Gasoline  b) Wood, ¢) Biogas d) Crop residue
What does OTEC stands for? = -
a) Ocean thermal energy eultivation
b) Ocean thermal energy conversion
¢) Ocean techno energy conversation
d) Ocean thermal energy consumption
What is the bas;'i;te:qilirement for hydro electric power station?
a) Reservoir - b) Turbine - ¢) Power house d) Penstock
Photovoltaic cell converts solar energy into -
a) Heat energy b) Electrical energy  ¢) Mechanical energy d) Chemical energy
Which of the following is non-renewable resource? .
a) Coal b) Forests c) Water d) Wildlife
Both power and manure §§>=-§r0vided by : -y
a) Nuclear plants b) Thermal plants”  .¢) Biogas plants  d) Hydroelectric plant

At what range of sﬁééd is the electricity. ffo'm the wind n.lrbinf'f_':‘:is' generated
a) 100 - 125 Mph b) 450 - 600Mph  ¢) 200 —250 Mph d) 30 - 35 Mph

What is used to turn wind energy into electrical energy: -

a) Turbine b) Génerator ¢) Yaw motor d) Blades
What type of energy 1s wmd energy? _

“a) Renewable . by Non-Renewable ~¢) Conventional d) Commercial
How is OTEC caused? _
a) By wind energ’j?" : b) By geothermal energy
¢) By qolar energy B ¥ d) By gravitational force
Series of paraﬂel combination of the solar cell is known as
a) Solar array b) Solar light ¢) Solar sight d) Solar eye
Materials used for makiﬁgz.SOlar cell is
a) Silicon b) Carbon ¢) Sodium d) Magnesium
Quarries are general’ly
a) Open pits '- b) Surface coal mines
¢) Underground mines d) Explosive mines

I ofR
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41.

42.

43.

44.

45,

46.

47.

48.

49.

50.

51.

52,

53,

54.

.

18CIV59
When the minerals are located to deep in the ground, the method used for mining is
a) Open pit method b) Quarries ¢) Surface mining  d) Sub surface mining
Major pollution causing agent is
a) Man b) Animals
¢) Hydrocarbon gases d) None of these
The result of ozone hole is _ _
a) Acid rain b) UV radiations. ¢) Global warming d) Green house effect
Which of the following causes out break of jaundice
a) Air pollution b) Water pollution ¢) Thermal pollution d) Soil pollution
Minamata disease caused by pq'_l'_l'ution of water by |
a) Mercury . ; b) Lead
¢) Tin d) Me_ﬁly} ISD Cyanate
Noise is measured using sound meter and the unit is
a) Hertz ; b) Decibel c)Joule d) Sound
Air pollution causé.s
a) Global warming b) Respiratory problems
¢) Soil erosion : d) None of these
Intake of lead may primarily cause damage of the .
a) Brain b) Liver ¢) Lung d) Kidney
According to WHO maximum permissible level of chlorides in drinking water is
a) 100 mg/L b) 600mg/L ©¢)800mg/L d) 200mg/L
The main source of water pollution is
a) Sewage water b) Industrial pollutants
¢) Acid rain d) None of these

What is the health effects of excess fluoride in drinking water

a) Fluoros’s b) qut}_}aches ¢) Lung disease d) Brain problem

Bacteria and micro organisms Ppresent in water will cause in human and animals
a)Indigestion b) Intestinal tract _¢) Brain tumor d) Cancer

"Why it is difficult to recycle plastics?

a)ltis very hard

b) It comes in different sizes

c) It is adhesive

d) Tt contains different types of polymer resins

The disposable wastes cottain
a) Solids b) Slurries ¢) Liquids d) All of these

Identify the following ones which can be recycled many times
a) Plastic - b) Wood ¢) Aluminum d) Organic materials

Noise pollution limits at residential area 66
a) 80 dB b)45 dB ¢) 90dB d) 120dB
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60.
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62.
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64.

65.

66.

67

68

69.

70.

71.

b) Increases atmospheric temperature
® ¢) Causing respiratory problem

18CIV59
Which of the following make e-waste hazardous in nature
a) Glass b) Plastic c¢) Lead d) Iron
What is the hazardous pollutant released form LED’s?
a)Barium b) Arsenic ¢) Cobalt d) Cadmium
What is the hazardous pollutant released form biatt:eries'?
a) Arsenic b) Cadmium . ¢) Copper d) Cobalt
What proportion of health care waste is hazardous waste )
a) 25% b) 15% c) 50% d) 80%
What is the hazardous waste relgasgd from telephones s N
a) Barium b) Co*pper ¢) Lithum d) Lead
Which of the following ¢ontains most water _
a) Atmosphere _b) Biosphere ¢) Ground water  d) Lakes and Rivers
Hard water contains.large amount of
a) Lead ) ~ b) Sodium . ¢) Calcium d) Silicon
Water that is gd'od.enough to drink is called
a) Potab_le__ water b) Ground water c¢) Surface water  d) Artesian water

The pH value of acid rain water is ; 'Y
a) 5.7 b)7.0 ; c)8.5 d)7.5

The primary cause of acid rain amund the world is g
a) CFC b} SO, c) co d) O

Acid rain can be controlled by

a) Reducing SO, and NO; emissions _

b) Reducing oxygen emissions

¢) Increasing number of lakes :

d) Increasing the forest cover [

The effect of acid rain
a) Reduces soil fertility _

IO (3 .f ;
LIBRAHY’ r]JA;:'fR ING

d) Skin cancer

Major compound respon31ble for the destruction of stratospheric ozone layer is
a) Oxygen= b) CFC% ¥ ¢)CO, d) Methane

Ozone layer thlckness is mcasufed in
a) PPM b) PPB c) Decibles d) Dobson units

Normal average tthkﬂCSS of stratospheric ozone layer across the globe is around
a) 5 PPM b) 300 DU ¢)400 DU d) 500 DU

Chloro Fluro Carbon’s (CFC) are
a) Non-toxic b) Non — Flammable
¢) Non Carcinogenic d) All of these
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78.

79

80.

81.

82.

83.

84.

85.

Breathing radon over time causes
a) Lung cancer b) Oral cancer

Radon gas is

a) Inert b) Colorless

Ozone depletion causes
a) Snow blindness
¢) Acid rain

World ozone day is observed on
a) November 16

A great way to reduce acid rain is
a) Use of solar power

b) Use of wind power

¢) User of hydropower

d) All of these

Ozone layer was first discovered over
a) Arctic
¢) Tropical Region

Animal husbandry results in
a) Global warming
¢) Ozone depletion

Formation of ozone layeris explained by

a) Rosenmund reaction
b) Henderson’s reaction
¢) Chapman’s reaction
d) Perkin’s reaction

The main cause of acid rain is
a) Soil pollution

Remote sensing technique makes use of properties of
: . b) Sound waves
"+ d) Wind waves

a) Electric waves
¢) Electromagnetic waves

b) October 16 |

b) Water pollution

18CIV59

¢) Skin cancer d) All of these

¢) Odorless d) All ofthese

~.b) Photochemical smog

d) Vomiting

¢)Jan 16 d) September 16

b) Antarctical
d) Africa

b) Acid rain
d) None of these

¢) Ait pollution d) All of these

The attitude distance of a geostationary satellite from earth is about

a) 26,000 km. b) 30,000 km

¢) 36000 km d) 44000 km

The changes in the reflectivity/emissivity with time is called

a) Spectral variation
¢) Temporal variation

b) Spatial variation
d) None of these

Which one of the followin g helps to find objects on the earth surface

a) Atmospheric window
¢) Radiometric error

b) Signature
d) None of these

Orbital radius of GPS satellites is approximately

a) 15000km b) 26600km

¢) 18400km d) 36100km 68
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GIS stands for
a) Geographic Information System
b) Generic Information System
¢) Geological Information System
d) Geographic Information Sharing
GIS deals with what kind and data ®
a) Numeric data b) Binary data - ¢) Spatial data d) Complex data
Among the following s example of hardware
a) Arc GIS b) Auto CAD ¢) Digitization d) Mouse
Among the following which __ci_g_img come under components 0f GIS?
a) Hardware b) Software c) Compiler d) Data
The relation between Ve]ncny wave length and frequzncy is
a) A =cf . & D)h=clf Or=cf d) A =cf
A short — term Efﬁ':--(Environmental Impact :z{is'sessment) has a time period of
a) 2 — 5 years b) 10— 15years ~ ¢)5—10 years d) 5 -7 years

EIA cer‘{il.'r'ncnced in the year Ay

a) 1960°s b) 1890°s c) 1880’ d) 1950°s

How many strategies are there in EIA

a) 5 “b)3 L9 dy4

Which 1s the first Country to pass the Amendment n the Parhament to safeguard the
environment?

a)India %  b)Brazil .. "  c)China d) Denmark

ISO 14000 standards are for the?.

a) Quality Management System
b) Environmental Management System
¢) Administration n

. d).SuppIy Chain

‘Who among the follomng 1s the most celebrated environmental activist in contemporary

India? _

a) Anna Hagaré"
b) Medha Patkar

¢) Vasundhara Raje
d) Arvind Kejrival

What is the full form of NGO?

a) Non — Governmental Organization
b) No Governance Organization

¢) Non-Governance Organization

d) Null Governmental Organization
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When did Green peace founded

a) 1965 b) 1967 ©)1968 . d)1971

When did Wild Protection Act included in the Const_itution of India.
a) 1980 b) 1972 €)1920 d) 1992

When did World Nature Organization (WNO) b’e.established?
a) 2000 b) 2001 . ¢)2010 d) 2014

8 of 8
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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 1SEE61

Sixth Semester B.E. Degree Examination, June/July 2023
Control Systems
Time: 3 hrs. % Max. Marks: 100
Note: Answer any FIVE full questions, c__'hoésing ONE full question from each module.

Mndule—
1 a. Whatis Control System? Compare open loop with closed loop controi system. (05 Marks)
b. Explain Rotational motion of mechanical system. (05 Marks)

¢. For the Mechanical System shown in Fig.Ql(c). Obtain f—v analogous electrical system.
.l{l/ PalV S AP P T

e

Fig.Ql(c) (10 Marks)
OR
2 a. Define open loop, closed loop and feedback contmi system. Mention one example on each
type. (05 Marks)
b. Explain A.C. servomotor. " (07 Marks)
¢. Determine transfer ‘ﬁgncnon of mechameal system shown in F:g Q2(c). Take 0, as output.
: TCE) =

(08 Marks)

Modtﬂe-
3 a What is block dlagram" List the properties of block diagram. (05 Marks)
b. Derive an expression for open loop transfer function (OLTF) and closed loop transfer
function (CLTF). (05 Marks)

¢. For the block diagram shown in Flg Q3(c). Determine the transfer function C(s)/R(s) using
block diagram algebra.

Resy:
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OR
Define :
1) Source and sink node
11) Loop and loop gain
11i) Forward path. _ (05 Marks)
Explain Mason’s gain formula. (05 Marks)

For the signal flow graph shown in Elg Q4(c), obtain overall transfer function using Mason’s
gain formula.

ﬁ'r

Fig.Q4(c) (10 Marks)

Module-3
Derive an expression of second order system response for step input (under damped system).
: (06 Marks)
An UFBCS has G(s) = T%{-)isi”— .
$“(s” +6s+8)
Find :
1) Static error coefficient
i1) Steady state error for step, ramp and parabolic input. % (06 Marks)
2
A second order system is given by - ( ) 2 . Find transient specification for unit
R(S) s? +6s+ 25
step and assume 2% tolerance. : (08 Marks)
: OR ‘
Explain difficulties and remedy of R — H criterion. (06 Marks)
Check the stability of the given charactenstlc equation using R — H criteria :
s+ 253 + 457 + 65 +:8 = 0. (06 Marks)
_ 1 ; i
A UFBCS has G(s)zM—. ‘Using R — H criteria, calculate the range of ‘K’ for
s(s+3)(s+7)
which the system is stable. (08 Marks)
Module-4
Explain :
1) Angle of asymptotes
11) Break away pomts (04 Marks)

k(s+1)

Sketch the root locus of UFBCS having G(s) = 5
s(s+2)(s" +2s+2)

. Mark the salient points.

(16 Marks)
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OR
Define :
i) Gain margin (GM)
i1) Phase Margin (PM). (04 Marks)
1 . ; ;
Construct the bode plot of a UFBCS with G{s) ke . Find gain Margin and phase
s(s+2)(s+3)
margin. Comment of stability. : (16 Marks)
~ Module-5
Explain the Nyquist stability criteria. (08 Marks)
Sketch the Nyquist plot for the system with G(s)H(s) =5 i . (12 Marks)
By, s*(s+1)(2s+1)
What is lead compensation? Explain the procedure to design lead-lag compensation in
frequency domam ' (08 Marks)
Explain :
1) P1 gontrol'ler _ -
ii) PD controller. 'S (12 Marks)
EE
3of3
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USN | ‘ ‘
L
Sixth Semester B.E. Degree Exammatmn, J une/July 2023
Power System Analyms -1
Time: 3 hrs. _ 4 | Max. Marks: 100
Note: Answer any FIVE full questions, ch.boéiﬁg ONE full question from each module.
) Medule-]
1 a. What is single line diagram? What is the need of single line’ dlagram" Explain the procedure
for finding the per unit reactance diagram by stating all the assumptions invo Ilved. (10 Marks)
b. The single line diagram of a power system is shown in Fig.Q.1(b). Draw the per unit
independence diagram.
A Ty Tﬁ_
AT Y YA
R, b
G :90MVA, 11KV, X" =18% Line 1 : Z=80Q
- 70MVA, 11/110KV, X =15% Line 2 : Z = j1200
T‘: 60MVA, 110/11KV,. X=10% M : 85SMVA, 11KV, X" = 13%
T : Three 1¢ units, each rated at I0OMVA, 127KV, X = 9%
T4 : Three 1¢ units, each rated at 16.67MVA, 127/11KV, X = 12%.
The load absorbs, 74AMVA, 0.8pf laggmg at 6.5KV. Seiect @ -common base of 100MVA,
11KV, on the generator side. G (10 Marks)
" OR -
2 a. What is per unit system? List. the advantages of a per unit system. (05 Marks)
b. Show that the per unit Empedance of a two winding transformer on either of its side is equal.
(05 Marks)

A single line diagram of a power system is shown in Fig.Q.2(c). Draw its impedance
dlagram choose a base of I00MVA, ZZOKV in 50 line. The ratings of generator, motor
and transformer are gwen below.

Ta

G, O f 5'; | B IL%E.__]._,@ M

Fig.Q.2(c)
G : 40MVA, 25KV, X"* 20% : M:50MVA, 11KV, X" =30%
T, : 40MVA, 33/220KV, X =155
T, : 30MVA, 220/11KV, X = 15%.

(10 Marks)
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Module-2
3 a. With the oscillogram of the short circuit current of a_synehronous machine, define dire

axies synchronous reactance, transient and subtransientreactance. (10 Marks)

b. A 100MVA, 13.8KV, 50HZ, Y-connected, 3¢ synt;hmnous generator is connected to a

13.8/220KV, 100MVA, A-Y transformer. The machine reactance on its own base are

Xa=1.1 pu, X =0.25pu ; The tansformer redetance is 0.2pu, A 3¢ load of 100MVA, 0.8pf

lag is connected to transformer secondary.. A 3¢ short circuit occurs at the load terminals,

Find the generator transient current, if.before the fault, the load is operating at 220kV,

choose a base of 220KV, 100MVA on HT side of the transformer. (10 Marks)

¥ OR _ .
4 a  Explain the doubling effect on transmission line under 3¢ short circuit with neat sketches.
(08 Marks)

b.  For the radial network shown in Fig.Q.4(b), when a 3¢ fault occurs at point ‘F’. Determine
the fault current. Choose the generator ratings as a base values.
Gy : IOMVA, 11Kv, X"= 20% 'S
G 10MVA, 11KV, X = 12.5%
Ty 1 1I0MVA, 11/33KV, X = 10%
T5 :25MVA, 33/6.6KV, X = 8.7% s B
Overhead line fmpedance, Z =6 +j10Q
Feeder i_r_npedance, £=0.5+10.150.

Fautl
- Fig.Q.4(b)
(12 Marks)
; Module-3
5 a.  What is symmetrical components? How they are useful in the solution of power system.

O (05 Marks)
b. Show that the symmetrieal component transformation is power invariant. (05 Marks)

e

s
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g 18EE62
¢. The original set of voltages are V, =4|ﬁ“\761fé,'""\'7{53‘_: 90" volt and V. =8|143.1° is
shown in Fig.Q.5(c). Find all the voltage cornponeng__s‘_f-‘ifof the positive, negative and zero
sequence systems. (10 Marks)

- Fig.Q.5(¢)

6 a. Show that set of balanced phasors have only positive sequence symmetrical component.
F A (05 Marks)
b.  Draw the zero sequenee networks for the following 3¢ transformers:
VIAE AL ST = i) A-A hiy) YA VWY -A  (05Marks)
c. A 3¢, star conneeted load shown in Fig.Q.6(c), is connected to a 3¢ supply having a line
voltage of 440 volts. Calculate the current in.the line in terms of symmetrical components.

a X a
Lo 5-jto-fL
o b 6159
b Bl
Fig.Q.6(c)
o7 (10 Marks)
. Module-4 -

7 a. Derive an expression for fault current;when double line to ground fault through impedance

0CCurs on power.system. . (10 Marks)
b. For the power system shown in Fig:Q.7(b), double line to ground fault occurs at the middle
of the transmission line at (point ‘P’. Find the ‘total fault current using symmetrical
components on a base SOMV'A, 220KV in the generator circuit. |

-

AL P 2
& E:-e g EZ*”@ T

LY

=

Fig.Q.7(b)

The ratingsare Uy,

G : 40MVA 25KV, X" = X, =20%, Xo = 10%, X, = 2%

M : SOMVA, 11KV, X" =X,= 30% X = 15%, X, = 2%

Ty : 40MVA, 33/220KN, X = 15%

T> : 30MVA, 11/220KV, X = 15%

Transmission ling : X; = X, = 50Q, X, = 1500. (10 Marks)
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OR
Derive an expression for fault current for SLG fault w1th0ut fault impedance on ant
alternator. (10 Marks)
A 25MVA, 13.2KV alternator, with a solidly grounded neutral has a subtransient reactance
of 0.25pu. The negative and zero sequence reactance’s are 0.35 and 0. Ipu respectively.

Determine the fault current when the line 10 hne fault occurs at the terminals of the

alternator. Neglect the resistance. L (10 Marks)
Med le-S
Derive an expression for the swing equation. : (10 Marks)

A S0HZ, 4 pole turbo generator rated 1S0MVA, 11KV has an inertia constant of 9IMI/MVA,

find: g ¥

1) Stored energy at synchron “i‘ls speed. il

i)  The rotor acceleration, xf the input mechanical power is raised to 100MW, when the
electrical load is 7SMW. _

i) The speed at the-end of 10 cycles, if the aceeleration is assumed constant at the initial

value. _ (10 Marks)

OR
What is critical ¢learing time? Derive an- -expression for initial clearing angle, given that
Py = Prag'sin: 8, P2 = y2 Py Sin 8, P3'= 43 Pprax sin 8 as the power angle equations
respectively for prefault, during fault and post fault conditions respectively. (10 Marks)
A transfer reactance between a generator and an infinite bus bar operating at 220KV under
various conditions on the inter connector are: Pre fault: 150Q/ph, during fault : 400Q/ph,
post fault : 200Q/ph. If the fault is cleared when. the-rotor has advanced by 60° electrical
from its prefault position; determine the maximum load that couid be transferred without
loss of stability. Take a base power of 266 6TMW (10 Marks)
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Sixth Semester B.E. Degree Examina_tipi!l, June/July 2023
Digital Signal Processing

Time: 3 hrs. sy 8 Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1 Ky
Find the DFT of the sequence x(n) = {}, 1, 1, 1} for N = 8. Plot magnitude and phase
spectrum of x(k). &3 (10 Marks)
State and prove the following properties of DFT
i) Linearity  ii) Periodicity property ii1) Parseval’s theorem. (10 Marks)
7 OR

The first values of an 8:point DFT of real value sequence is {4, 1-2.414, 0, 1-0.414, 0}.
Find the remaining values of the DFT. iy (04 Marks)
Obtain the circular convolution of x(n) = {1, 2, 3, 4% with h(n) = {1, 1, 2, 2}. (06 Marks)

A long sequence x[n] is filtered through a filter with impulse response h[n] to yield y[n].
If x(n)= {1,4,8,0,7,4,-7,-7,-1,3, 4,3%h[n] = {1, 2}. Compute y[n] using overlap-add

technique. Use‘only 5 point circular convelution. (10 Marks)
Module-2
Tabulate the comparison of complex addition and multiplications for direct computation of
DET verses the FFT algorithm for N =16, 32 and 128. (10 Marks)
Develop an 8-point DIT.FFT algorithm. Draw the complete signal flow graph. (10 Marks)
OR

Given the sequences x;[n] and x;[n] below. Compute the circular convolution xi[n] @x x2[n]
for N = 4. Use DIT-FFT algorithm.

xi[n] = {2, 1, L2 xo[n] = {1, -1, —lsd} < )%

First 5 samples ‘of the 8-point DFT of d real valued sequence is given by
x(0)=0, x(1y=2 +j2,x(2) = —j4,%(3) =2 - j2, x(4) = 0. Determine the remaining points,

(10 Marks)

hence find the original sequence x{n] using DIF — FFT algorithm. (10 Marks)
Module-3 |

Transform H(s) = 2 i;sl+6 into digital filter using impulse invariant transformation with

B =0.1 sec. g (08 Marks)

‘Explain bilinear, {i“@néformation method of converting analog filter into digital filter;

Show the mapping' from S- plane to.Z-plane. Also obtain the relation between ® and €.

(12 Marks)

' OR
Design a unit bandwidth 3dB digital Butterworth filter and order ONE by using bilinear
transformation. e (08 Marks)

A digital low pass filter is required to meet the following specifications
20 Log [H(w)|,_,,, =~ 1:9328dB

20 fog \H(@))Ln;& v, <-13.9794dB

The filter must have a maximally flat frequency response. Find H(z) to meet the above
specifications using impulse invariant transformation. Assume T = lsec. (12 Marksy,

1 "N
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‘Bring out a comparison between Butterworth filter and Chebyshev filter. (06 Mark

i Module-4

Design a digital filter using Bilinear transformation to is for the following specifications :

1) Monotonic pass and stop bands ii) — 3.01dB cutoff frequency of 0.57 iii) Magnitude
down at least 15dB at 0.757. Assume T = | Sec.; (14 Marks)

OR
Realize the transfer function of the system defined by the differential equation using direct
form [ and direct form I1 '

YMl—iﬂﬂ—ﬂ+éyh—2]=§h}f%ﬂn—ﬂ ; (10 Marks)

Obtain the parallel form for the given transfer function
8z —47’ +4z-2

: S | (10 Marks)
z——] 22~z'+-:—- :
L) _

H(z) =

| Module-5

A lowpass filter is to be designed with the following desired frequency response
- . e‘_l?w | W r< _TE .

H,(e™)=H,(w)= .

p L <1_'W-.k TL'
4

Determine the filter coefficients hy(n) and h(n) if w(n) is a rectangular window defined as
follow

W. (n) 1 O<n<#™
=
3 0 otherwise

Also find the frequency response, H(w) of the resulting FIR filter. (10 Marks)
The desired response of a low pass filter is

H (e™)=¢#" ——TESW£E
a(e™) Z -

=0 %<|wl£__'_n:_
Determine H(e™)/FIR using the Hamming window. (10 Marks)

OR
Determine the filter coefficient h(n) obtained by sampling

W 0w g
: 2

H, (e™)= {e

0 T gwign
24 -
ForM=7. (10 Marks)
Given H(z)= (1+z' )(% H% 7 %z * ] for an FIR system obtain the realization in
1) Direct Form i) Cascade form  iii) Linear phase. (10 Marks)

% % k ok &
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USN

Sixth Semester B.E. Degree Exammatmn June/July 2023
Renewable Energy Resources

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, cheosing ONE full question from each module.
‘Module-1
Discuss causes of energy scarcity. Mention factors to be conmdered for solving energy
crunch problems. & (10 Marks)
Explain the classification of energy resources. (10 Marks)
OR
With a neat sketch explain layers of sun. (10 Marks)
Define the following terms with help of diagram.
i) Heur angle i1) Declination angle. (10 Marks)
Module-2
Explain with a neat sketch Heliostat electric generating plant. (10 Marks)
With the help of neat diagram, explain any of the dryer. (10 Marks)
OR
With a neat sketch explain key elements of photo - Voltalc cell. (10 Marks)
Find the number of solar cells for the array area of 28. Sm if each cell has a diameter 0f 2.25
inches. _ % (04 Marks)
Discuss photovoltaic panels with appropriate equations. (06 Marks)
Module-3
Discuss the applications, advantages and disadvantages hydrogen energy. (10 Marks)
Explain the thermochemical hydrogen pmduction technology. (10 Marks)
.f_'OR
Describe the main considerations in selecting site formind generations. (06 Marks)
With a neat sketch explain drysteam geothermal electric power plant. (10 Marks)
Discuss advantages of waste recycling system. (04 Marks)
| Module-4
Draw the sketch of updrafc draft gasifierand discuss its working and applications.
(06 Marks)
Explain constmctzqn?parts of Biogas plant with the help of neat sketch. (10 Marks)
Discuss factors affecting the selection of a bio gas plant. (04 Marks)
: OR
Discuss tidal power generation in India. (04 Marks)
Explain the single basin and two basin systems of tidal power hamessing. (10 Marks)
Explain applications of bio — mass Gasifiers. (06 Marks)
Module-5
With net sketch explain two types of ocean thermal energy conversion plants. (10 Marks)
Explain oscillating water column devices to hamness sea wave energy. (10 Marks)
OR
Write a short note on ocean thermal energy for closed cycle. (10 Marks)

10

P

Explain the devices used for harnessing wave energy. (10 Marks)
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Electrlc Vehicle :__l'gphnologles

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

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

. Module-1 :
Explain the configuration of modem electric vehicle drive train with a neat functional
diagram. (08 Marks)
Define a series hybrid elecmc vehicle and explam 1ts configuration with a neat diagram
incorporating various maodes of operation. (12 Marks)
' OR

Draw and expiam ‘various possible EV conﬁguranom based variations in electric propulsion
characteristics and energy sources. (10 Marks)
Define a paraliei hybrid electric vehicle and explain its conﬁguratron with a neat diagram.

(10 Marks)

Module-2

List out and explain in detail, various requn‘ements of energy storage devices used in
automotive appltcatu}ns y (08 Marks)

Classify various fuel-celltechnologies based on clectroiy’(e used. Also explain the following
fuel cell technologies in detail with relevant chemical reactions:

(i) PEMFC (1) MCFC (iii) SOFC (12 Marks)

OR

Define and explain the following battery parameters:
(i)  Battery coulometric capacity '
(i1) State-of-charge (SOC )
(111) Discharge rate _ ,
(iv) Battery energy (08 Marks)
Develop a Fractlonal Depletion Model (FDM) of batteries using constant current discharge
approach. (06 Marks)
Explain the basic prmc1plc of operation of a double layer ultra capacitor with a neat diagram.

. (06 Marks)

Mﬁ
Explain the operation of following DC drives with a neat circuit diagram and steady-state
waveforms:
(1)  Step-down chopperdrive
(i) Step-up chopper drive
(iii) Class — C chopper drive (12 Marks)
Explain the following control schemes of a BLDC motor drive with a relevant block
diagram:
(1) Torque control scheme
(i1) Speed control scheme (08 Marks)
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OR
Explain the constant v/f control of inductor motor for varying its torque-speed characteristics
with relevant curves. Also depict the power electrorie control for v/f control with the help of

block diagram. (12 Marks)

Explain the operation of classic half bridge converter used in SRM drives with the help of a

circuit diagram. (08 Marks)
Module-4

Explain various configurations of electrical coupling device in the design of series hybrid
electric drive trains. Also explain the operation of different bidirectional DC/DC converters

used in it. p : (12 Marks)

Explain the engine power design of a torque coupled hybrid electric drive train with relevant

equations and curves. T (08 Marks)
OR

Explain the following control strategies employed in a parallel hybrid electric drive train:

() Max. SOC-of-PPS control strategy with a neat flow chart and speed-traction
characteristies. )

(1) Engineon-off control strategy (12 Marks)

Explain the power rating design of traction motor in a series hybrid electric drive with

relevant equations and curves. (08 Marks)

- Module-5 &
List out and explain in detail various charging methods of battery used in EV and HEV.
' ; (12 Marks)
Explain the following transformer less charger topology for battery with a neat circuit
diagram: j '
(1)  Simple bucktechnology
(i) Neutral-point clamped topology - (08 Marks)

OR
Explain_the high frequency transformer based two-stage 1solated charger topology for
batteries used in EV and HEV with a neat circuit diagram. Also explain in detail about the

design of various components of it. (12 Marks)
Explain in detail about the design of z-circuit capacitor and inductor with relevant equations.
: ’ (08 Marks)

okl ok
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