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USN 17EE32

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Electric Circuit Analysis

Time: 3 hrs. Max. Marks: 100

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

Module-1
1 a Find an equivalent resistance between A and B for the network given in Fig. Q1 (a) using
star-delta transformation. (06 Marks)

50, will be treated as malpractice.

Fig. Q1 (a)
b, Find the currents i,, b and 13 in the network given in Fig Q1 (b) using mesh analysis.
(06 Marks)
- ) 2
.:\\ ‘.‘L" \ Eazg
O [T e P
Fig. Ql {b)
C. Find the power dissipated in 10  resistor by nodal analysis in Fig. Q1 (c). (08 Marks)
YA 3

. OR
2 a  Distinguish between (i) Active and Passive elements (11) Ideal and practical sources.
. ‘ - . (04 Marks)
b. Find the node voltage V;, V> and V3 in the circuit diagram shown in Fig. Q2 (b) using nodal
analysis. (08 Marks)

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

Fig. Q2 (b)
I ot4
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17EE32

. Find the current i_ in the circuit given in Fig. Q2 (c) using mesh analysis. (08 Markéi i
1V
1002 A
25

Module-2
3 a. State and explain super position theorem. (06 Marks)
b. Find the Thevenin’s voltage, short circuit current and determine the actual current flowing

through the 6 Q resistor in the network given in Fig. Q3 (b). (07 Marks)

Fig. Q3 (b)

€. Find the current through 16 Q resistor in the network given in Fig. Q3 (c) using Norton’s
theorem. (07 Marks)

o Lo

Fio 031(c)

OR
4 a Verify the reciprocity theorem for the voltage V and current I n the network given in Fig.
Q4 (a). (08 Marks)
I 2. e
N N uih AR P
N ,j,{ %i}:s S X 2.1
oy N
S B

Fig. Q4 (a)
b Find the value of load resistance R; when maximum power is transferred across it in the
network shown in Fig. Q4 (b). (04 Marks)

Fig. Q4 (b)
2 of 4
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c. Find the current through Ry using Thevénin’s theorem for the network in the Fig. Q4 (¢).
(08 Marks)

Fig. Q4 (c)

Module-3
5 a. Derive expression for resonant frequency in series R1.C circuit. (06 Marks)
b. A series RLC circuit has R =4 Q, L =1 mH and C = 10 pF. Calculate Q factor, bandwidth,
resonant frequency and half power frequencies. (08 Marks)

¢. Find the equation of current if the switch is closed at t = 0. Find also the voltage across L
and R, the current at t = 0.1 sec and the time at which the voltage across L and R arc equal m
the Fig. QS5 (¢). (06 Marks)

jooN ¢ 3104
Fig. Q5 (¢)
OR
6 a Findl, Ic, I, Q factor, resonant frequency and parallel resonance for the parallel resonant
circuit shown in Fig. Q6 (a). (08 Marks)

Fig. Q6 (a)
b In the Fig. Q6 (b), the switch S is closed at t = 0, find the time when the current from the
battery reaches to 500 mA. (08 Marks)

[ S — — IV
T
fonT 5 Rag T@}-’\F
oy C

Fig. Q6 (b)

C. What are the imitial conditions and their use in network analysis? (04 Marks)
Module-4
7 a. State and prove initial value theorem and final value theorem. (08 Marks)
b. Find the Laplace transform of'the, (i) f{t)=5+4¢™ (my ¢™ smaot (04 Marks)
C. Obtain the Laplace transform of the function shown in Fig.Q 7(¢). (08 Marks)
/T £
or—-A
|
A-—Jy =
0 A 2 3 L
Fig. Q7 (¢)
3of4
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: . OR b
8 a. Find the inverse Laplace transform,
(1) SJ;S (ii) 28+6
s(s” +4s+4) s +65+25 (06 Marks)

b.  Obtain Laplace transform of,
i) f(1)=5(t-2)u(t=1)

(i)  f=4e™[u(t+2)—u(t—2)]

(i) 3(t)
(1v) u(t) (08 Marks)
¢ Sketch the waveforms.
() tu(t-T) (1) (t—THu(t=T) (1) u(—t) (1v) tu(t+T) (06 Marks)

Module-5
9 a. Determine the line currents and total power supplied to a delta connected load of

7, =10£60Q, 7, =20290'Q and Z_ =25/30°CQ. Assume a 3 phase, 400 V, ABC

system. (08 Marks)

b. Define Zand Y parameters. (04 Marks)

¢ Find the Z parameters of the network shown in Fig. Q9 (¢). (08 Marks)
- =2

P

Fig. Q9 (¢)

OR
10 a. Determine the line currents in an unbalanced star connected load supplied from a

symmetrical 3 phase, 440 V system. The branch impedances are Z, =4/30°Q |

7, =10245"Q and Z, =10260"Q . The phase sequence is RYB. (08 Marks)
b Find Y-parameters for the network shown in Fig. Q10 (b) (08 Marks)
2. 5 b
\_,ﬂ/»

o %i,/‘/m’“tljw | kamizi

} g;i“/’if o

O
Fig. Q10 (b)
“ Write the conditions for symmetry and reciprocity of Z and Y parameters of a two port
network. (04 Marks)
4 of 4
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USN 17TEE34

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Analog Electronic Circuits

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

8 Module-1
sL‘Zi I a Draw a double ended clipper circuit and explain its working principle with transter
g characteristics. (07 Marks)
g b. Draw and explain the working of clamper circuit which clamps the positive peak of a signal
§ to zero. . (07 Marks)
£ c. With suitable graph, explain the significance of operating point. (06 Marks)
P ;
E OR
[on]
Ll

2 a. Derive the expression for stability factor for fixed bias circuit, with respect to L. Vi and p.
(07 Marks)
b. A voltage divider biased circuit has Ry = 39kQ), R, = 82k€), R, = 3.3kQ. Ry = 1k and
Vee = 18V: The Silicon transistor used has f = 120. Find Q-point and stability factor.
g - (08 Marks)
¢. Calculate the Q point values (I. and Vi) for the circuit given in Fig Q2(c). (65 Marks)
: + 1Y

tht\fL»

Joor-

FﬁiOO

-
—

Fig Q2(c)

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

Medule-2 .

3 a. State and prove Millers theorem. ' (08 Marks)
b.  Starting from fundamentals define h-parameters and obtain an h-parameter equivalent circuit

of common emitter configuration. (08 Marks)

c. Compare the characteristics of CB, CE and CC configurations. {04 Marks)

OR

4 a. Derive an expression for input impedance volt gain, current gain and output impedance for
an emitter follower circuit using h-parametesr model for the transistor. (08 Marks)

b. For the transistor connected in CE configuration, determine A,., A;. R; and R, using
complete hybrid equivalent model.
Given Ry = Re== 1KQ hj, = 1kQ, h, =210, hy = 100 and h,. = 20pALV (08 Marks)
¢. A transistor in CE mode has h-parameters
hie = 1.1kQ, he = 2107, he = 100 and h, = 25pA/V. Determine the equivalent CB
parameters. (04 Marks)
= 1 of2

Important Note :
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Module-3 _

Draw the circuit of Darlington emitter follower. Derive the expression for current gain using
its ac equivalent circuit. (08 Marks)
What are the advantages of negative feedback in amplifiers? Explain briefly. (06 Marks)

For the voltage series feedback amplifier, derive an expression for output impedance.
(06 Marks)

OR

Explain the need of cascading amplifier. Draw and explain the block diagram of two stage
ifier. (08 Marks)

cascade ampli
A given amplifier arrangement has the following voltage gains A, =10 A, =20

and A, =40. Calculate the overall voltage gain and determine the total voltage gain in
dBs. (06 Marks)
An amplifier with negative feedback has a voltage gain .of 120. It is found that without
feedback an input signal of 60mV is required to produce a particular output, whereas with
feedback the mput signal must be 0.5V to get the same output. Find voltage gain (Ay) and 8

of the amplifier. (06 Marks)
Module-4
Derive an expression for frequency of oscillations in Wien bridge” oscillator. (08 Marks)
Explain the operation of class B push pull amplifier. Prove that the maximum efficiency of
class B contiguration is 78.5%. (08 Marks)
A crystal has following parameters. L = 0.3344H, C = 0.065pF, Cn = IpF and R = 5.5kQ.
Calculate: 1) Series resonance frequency i) Parallel resonance frequency. (04 Marks)
OR
Explain the operation of class A transformer coupled power amplifier and prove that the
maximum ctficiency is 50%. : (08 Marks)
A class B push pull amplifier operating with Vee = 25V provides a 22V peak signal to
8O load. Calculate circuit efficiency and power dissipated per transistor. (06 Marks)
Explain the principle of operation of oscillator and the effect of loop gain (AB) on the output
of oscillator. ek (06 Marks)
Module-5 ‘

With the help of neat diagram, explain the working and characteristics of N-channel JFET.
(08 Marks)
Determine Zy, Zo and A, for JFET common source amplifier with fixed bais configuration

using AC equivalent small signal model. (08 Marks)
Write down the differences between BJT and JFET. (04 Marks)
OR
With the help of neat diagrams, explain the construction, working and characteristics of
N-channel depletion type MOSFET. (10 Marks)
Write down the differences between MOSFET and JFET. (04 Marks)
For the circuit given in the Fig Q16(c), determune: 1) Input impedance 11) Output impedance
and 1) voltage gain. (66 Marks)
o 1OV

Fig Q10{(c)
* ok H) Gf D k%
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USN 17EE38
Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Digital System Design
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
e Module-1
; 1 a. Define canonical minterm form and canonical maxterm form. (03 Mavrks)
= b. Compare between prime implicant and cssential prime mmplecant. Indentity all the prime
g implecants and essential prime implecants of the following functions using k-map :
E fla, b, ¢, d)y=mm (0, 2,3, 8,9, 10, 12, 14). (97 Marks)
2 c.  Smmplify the following boolean function using k-map, and implement by logic gates.
¢ 2 A, B,C,D,E) =%, (3,7, 10, 11, 12, 13, 14, 15, 17, 19, 21, 23, 25, 27. 28. 29. 31} —
o pame
f;; Zd (2, 6, 26, 30) i (08 Marks)
e T
P L 7 OR
§ o 2 a. Convert the given boolean function into minterm canonical form.
5 & f(a, b, c) = (2 +b) (b+7). (05 Marks)
£ g b.  Simplify the following boolean fucntion using k-map
o 'O - J -
° = P, Q,R, S)y=>m(0,2,4,5.6,8, 10, 15)+54(7,13, 14). (07 Marks)
= €. Using Quine — McCluskey method, obtain a minimal SOP expression for
Z g fla,b,c,d) =2 (2,3,4.5, 13, 15)+34(8,9, 10, 11). . (88 Marks)
53 .
ERE .
ERs Module-2
AN 3 a. Design two bit magnitude comparator and draw the logic diagram. (10 Marks)
z g b.  Write a short note on encoders. (05 Marks)
“;é c¢.  Design full adder using two numbers of 4:1 MUX. (03 Marks)
EE
23 . OR .
E g 4 a. Explain look ahead carry adder. (10 Marks)
55 b. Implement following multiple output function using [C74138 and external gates. (95 Marks)
2 E - Fi(AB. O)=2m (1,4, 5, Tand F2 (A, B, O) = m, (2. 3,6, 7).
52 c. Design 16:1 multiplexer using 8:1 MUX. . (05 Marks)
35 - :
2= :
o%
£ 2 Module-3
%E 5 a. Explain the working of master slave JK flip-flops with functional table and timing diagram.
55 Show how race around condition is pvercome. (08 Marks)
g = b. Obtain characteristic equation of SR tlip-flop. (05 Marks)
b i c. Explain working of 3-bit binary ripple counter with the suitable logic and timing diagram.
- (07 Marks)
QL
z
- OR
£ 6 a. Convert JK flip-flop to D flip flop. (05 Marks)
g b. Explain the 4 modes of operation of shift register with suitable logic diagram and truth table.
- {08 Marks)
c. Design MOD - 6 synchronous counter using D flip-flop. (07 Marks)
Lot2
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Module-4
7 a. Analyze the following sequential circuit given in Fig Q7(a) and obtain excitation, transition
and state table. Also write the state diagram.

Fig Q7(a) (12 Marks)

o Design a synchronous counter with the sequence 0, 1, 3,7, 6,4, 0 .. ... .. . using

JK flip-flop. (08 Marks)
OR

8 4. Designacl ()Lk(‘d sequential circuit that operates au,cndmg; to the state diagram shown in Fig
QX8 (a) implement the circuit using D flip flop.

Fig Q8(a) (12 Marks)

L. With 1hL help of block diagram explain Mealy and Moore model in a sequential circuit

analysis. Give the example circuits. (08 Marks)

9 w. Write the comparison between VHDL and verilog. (08 Marks)

b. Explain the various data types available in VHDL. (06 Marks)

¢, Write HDL code of'a 2 x 1 multiplexer -~ VHDL. (06 Marks)
OR

10 a  Write a data tlow description for a full adder with active high enable in both VHDL and

verilog. (08 Marks)

b, Explain shift and rotate operators in HDL with an example. (08 Marks)

¢.  Explain the structure of verilog module. (04 Marks)
20f2
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USN 17EE36

Third Semester B.E. Degree Examination; Dec.2018/Jan.2019
Electrical and Electronic Measurements

Time: 3 hrs. ' Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. List the limitations of wheatstone Bridge and explain how low resistance is measured by

KDB. 3 ‘ (08 Marks)
b. With a neat circuit diagram derive the balancing equiaton for Maxwell Inductance -
Capacitance Bridge. (06 Marks)

c. A Maxwell’s capacitance bridge shown in Fig QI(¢) is used to measured an unknown
inductance in comparison with capacitance. The various values at balance. Ry = 400Q) :
R; = 6000, Ry = 10006Q : C, = 0.5uF. Calculate the values of R, and L, calculate also the
value of storage (Q) factor of coil if frequency is 1000 Hz. (06 Marks)

.. b

Fig Q1(c)

OR
2 a. Explain in brief fall of potential method for earth resistance measurement. (08 Marks)
b. Describe the working of Schering bridge. Derive the equation for capacitance and
dissipation factor. Draw the phasor diagram of the bridge under balance conditions.
(12 Marks)

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

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

- Module-2

3 a. Explain the construction and working principle of electrodynamometer Wattmeter for the
measurement of power in the circuit. (08 Marks)
- b. Discuss the constructional features and working principle of rotating type phase sequence
2 indicator. ; (06 Marks)
é c. A three phase induction motor draws a power input at a voltage of 250V. 20A. and 0.8

= power factor lag: Find percentage error in wattmeter reading if’,
g i} Pressure coil is on supply side 1) Current coil is on supply side. Assume current coil
A resistance and pressure coil resistance = 0.2Q and 5000Q2. (06 Marks)

I of2
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10 a.

17EE36

OR :
Explain the error in a LPF Wattmeter and give the adjustments done to compensate for the
error. (08 Marks)
Explain the working principle of Weston frequency meter. (06 Marks)

A 250V, single phase energy meter has a constant load of SA passing through it for 8 hours
at 0.8pf. If the disc makes 3200 revolutions during this period, what is Energy meter
constant in revolutions per kilo-watt-hour? Calculate the pf of the load, if the number of
revolutions made by the energy meter is 600; when operating at 250V, 6A for 2 hrs.

(66 Marks)

" Module-3

Explain the construction and ,tﬁé.éfy of instrument transformer. (06 Marks)
Explain the characteristics of current transformer. (08 Marks)
Explain the measurement of magnetizing force (H). - (06 Marks)
OR
What 1s shunt? How it is used to extend the range of an ammeter. (06 Marks)
With neat circuit diagram, explain Silsbee’s method of testing C.T. (08 Marks)
Explain the measurement of leakage factor.using search coil. (06 Marks)
‘ Module-4 R
With a block diagram, explain the working of a true R.M.S fesponding voltmeter. (08 Marks)
With a block diagram, explain the working of a Ramp type DVM. (08 Marks)

List the advantages of electronic energy meter over the conventional energy meter.(04 Marks)

OR
List the performance characteristics of a Digital voltmeter. (07 Marks)
With a neat sketch, explain the working of the Q-meter. . (07 Marks)
With a ncat block diagram, explain the principle of working of electronic energy meter.
' Hry % (06 Marks)
Module-5 . -
Explain LED and LCD displays. ' (10 Marks)
Write short note on nixie tube. (05 Marks)
Write a short note on strip-chart recorder. - (05 Marks)
OR
Write a short note on types of segment displays. (06 Marks)
With a neat sketch, explain the working of a X-Y recorder. (08 Marks)
Write a short note on Null balance recorders. (06 Marks)
k ok ok R ok
20f2
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USN ‘ 15EE32

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Electric Circuit Analysis

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1
1 a. Find ‘" shown in the circuit in Fig Q1(a) using mesh analysis. (08 Marks)

50, will be treated as malpractice.

p

24 v

g

a

4

=

O

o Fig Q1(a)

£9q b. Find the I, in the circuit show in Fig Q1(b) using source transformation.

G o Go-<

s g Tx A . - M

5%

E5 01 1x

25

2 Bp

o O

B Fig Q1(b) (08 Marks)
)

S 8

£2 2L

25 2 a. Find V) in the circuit shown in Fig Q2(a) using node analysis,. When Va = 20 volts.

S o <

25

o) <

(8] ‘:"

=G

52 ‘ A

535 .

&% Fig Q2(a) (06 Marks)
2o b. A series RLC circuit consist of R = 500, L = 0.2H, C = 10uF, with an applied voltage of
=5 20V. Determine resonant frequency half power frequencies, Q — factor and B.W of the
£e circuit. (05 Marks)
& 5 €. Find the current [ in the circuit show in Fig Q2(c). Using star delta transformation.(05 Marks)
-« ‘ ‘

:

Q

z

s

£,

Fig Q2(c)

1 of4
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Module-2
3 a. State maXimum power transfer theorem. (03 Marks)
b. For the circuit shown in Fig Q3(b). Find current ‘I’ using super position theorem. (65 Marks)
€. Find Vy in the circuit shown in Fig Q3(c) and hence verify reciprocity theorem.

% / 5

Yy s )
2 -
oL 6 - 95 -1 2 L.
0 Vo Sloa. 5. B
Fig Q3(b) Fig Q3c) (08 Marks)
OR
4 a. Forthe circuit shown in Fig Q4(a) obtain the Thevn_in’s equivalent across A — B.
: . A
3k T
LV \ Vi
L4000 Vi
. B
Fig Q4(a) (06 Marks)
b. Find I using Millman’s theorem for the network shown in Fig Q4(b).
lo -
lov
Fig Q4(b) (04 Marks)

¢. Find the value of i, in the Fig Q4{c) using Norton’s theorem.

Fig Q4(c) (06 Marks)
Module-3
§ a On the circuit shown in Fig Q5(a). the switch ‘S’ removed from a to b at t = 0.
Find 1, % d7,1 at t=0 steady state is achieved when switch 1s at a. (68 Marks)
b. In the circuit shown in Fig Q 5(b) switch K is opened at t = 0. Find the value of
dv dv att=0" (08 Marks)

Fig Q5(a) Fig Q5(b)

2 of4
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OR
6 a. In the circuit shown Fig Q6(a) determine the complete solution of current when switch is
closed att = 0. (08 Marks)
b. In the circuit sown in Fig Q6(b). Determine V, (07), V, (0') at t = 0. Steady state is reached
with switch open. (08 Marks)

Ao

Fig Q6(b)
Meodule-4
7 a Use initial and final value theorem to find F(0) and F(a)
3 7 3 5
F(s)= XS b ,S il . (04 Marks)
Tos(sT +3s" +4s+ 2)
. Sate and prove initial value theorem and final value theorem. (06 Marks)
€. Obtain the Laplace transform of the function shown in Fig Q7(c) (06 Marks)
fo | -~
{
—— >t
o { - 3 |27 7
Fig Q7(c)
OR
8 a  Derive the Laplace transform of a periodic signal. (08 Marks)
b. Obtain the Laplace transform of the given wave form in Fig Q8(b). (08 Marks)

FCO)

Fig Q8(b)

Module-5
9 a. A three phase, 400V, 4 wire system has a star connected load with Z, = (10 + jO)Q,
Zy = (15 710)Q2, Z. = (0 +35)Q2. Find the line currents and current through neutral wire.

(06 Marks)

b. Define Z and Y parameters. (04 Marks)
c. Find z parameters for the circuit in Fig Q9(c).

Fig Q9(¢) (06 Marks)

3of4
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OR
10 a. Find V(t) in the circuit shown in Fig Q10(a) assuming zero initial condition. (08 Marks)

Fig Q10(a)
b. The pole — zero plot for an R-L-C circuit, driving point admittance, is as shown in Fig
Q10(b). Find the values of R, L ,C. (08 Marks)
Jor

Sc_av\—i» Fenchov — 9.

<3

Fig Q10(b)

L

4 of 4
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UsN 15EE33

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Transformers and Generators

Time: 3 hrs. | Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing one full question from each module.
2. Assume Missing data any

Module-1

1 a.  With the help of phasor diagram, explain the operation of practical transformer on load.

(08 Marks)
A 3-phase 1000KVA, 6600/1100V transformer 1s delta connected on primary and star
connected on secondary. The primary resistance/ph 1s 1.8Q) and secondary resistance/ph is
0.025Q. Find the efficiency when secondary is supplying full load at 0.8p.f and the iron loss
1s 15kN. Also determine efficiency on full load unity p.f.

(08 Marks)

50, will be treated as malpractice.
o

OR
2 a. Explan star zig — zag — star and open delta connection with the help of connection diagram
and phasor diagram. Mention its advantages applhcations. (10 Marks)
b. The parameters of 10KV A, 500/250V, 50Hz , single — phase transformer are as follows :

Primary resistance = 0.2Q Primary reactance = 04Q
Secondary resistance = (.5 Secondary reactance = 0.1Q

Exciting circuit resistance and reactance are 150002 and 750Q respectively. Find out results

of O.C and S.C test. (06 Marks)

Module-2
3 a. What is the need for parallel operation of transformer? Mention the conditions to be satisfied
for parallel operation and explain. (08 Marks)
b. An autotransformer is used to supply a resistive load of SkW at 400V. Supply voltage is
440V. Neglecting the losses calculate the currents in various parts of the winding. Find the
percentage of copper saving effected due to use of the autotransformer nstead of equivalent

two winding transformer. (08 Marks)

OR
4 a With a neat diagram, explain the construction and operation of on load tap changer for
- transformer. (08 Marks)

b. - Two transformers gave the followings test results: with the LV side shorted, transformer A
takes current of 10A at 200V, power input is 1000W. Similarly transformer B takes 30A at
200V; the power mput 1s 1S00W. On open circuit both transformers gave a secondary
voltage of 2200V when 11KV 1s apphed to the primary terminals. These terminals of the
two transformers are connected in parallel. Calculate the load shared by each transformer.

(08 Marks)

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

Moduje-3
5 a  Explain the current in rush phenomenon in transformer. (04 Marks)
b.  With neat diagram, explain the commutation process in DC machines. (06 Marks)

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

c. A 4- pole, 3 — phase, 50Hz star connected alternator has 60 slots, with 4 conductors per slot.
The coils are short pitched by 3 slots. If the phase spread is 60°, find the line voltage
induced for a flux per pole of 0.943 whb, sinusoidally distributed n space. All the turns per
phase are in series. (06 Marks)

| of2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



15EE33

OR
6 a. With a neat diagram, explain how sumpnesis test is used to find efficiency and voltage
regulation of a transformer? (06 Marks)
b. A 4 - pole, lap wound armature running at 1400rpm delivers a current of 100A and has 64
conductor segments. The brush width is equal to 1.4 commutator segments and inductance
of each armature coil is 0.05mH. Calculate the value of the reactance voltage assuming

linear commutation. (06 Marks)
¢.  What are the methods used to reduce the harmonics in alternator? (04 Marks)
Module-4
7 a. Explain the effect of variation of excitation of an alternator supplying constant load.
(08 Marks)

b. A synchronous generator has a direct axis synchronous reactance of 0.8pu and a quadrature
axis synchronous reactance of 05pu. It is supplying full load at rated voltage at 0.8 p.g lag.
Find the open circuit voltage. (08 Marks)

OR
8 a. Explain two reaction theory as applied to synchronous machines. (08 Marks)
b. Two identical, three phase star connected alternators, operating in parallel share equally a
total load of 1000kW at 6600V and 0.8 power factor lagging. The field of the first generator
is excited so that the armature current is 50A lagging. Find
i) Armature current of second machine

ii) The power factor of each machine. (08 Marks)
Module-5 .
9 a. Explain MMF method of determining voltage regulation of an alternator. (08 Marks)

b. A 3 — phase, 10KVA, 400V, 50Hz star connected alternator supplies the rated load at 0.8
power factor lagging. If the armature resistance is 0.5Q, and synchronous reactance is 100,
find the voltage regulation. (08 Marks)

OR
With suitable graphs, explain the capacity curves for an alternator. (08 Marks)
b. A 2300V, 50Hz, 3 — phase star connected alternator has an effective armature resistance of
0.20). A field current of 35A produces a current of 150A on short circuit and an open circuit
" emf 780V (1ine). Calculate the voltage regulation at 0.8 p.g, lagging and 0.8 leading for the
full load current of 25A. (08 Marks)

10
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Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Analog Electronic Circuits

Time: 3 hrs. Max. Marks: 80

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

[
2
5
g 1 a Explain diode positive shunt clipper circuit with waveforms and transfer characteristics.
o (05 Marks)
B b.  What is transistor biasing? Explain emitter bias circuit with rclevant circutt and equations.
E (06 Marks)
2 c. Design a suitable circuit represented by the box shown below, which has input and output
E waveforms as indicated. (05 Marks)
3 Vo

A Vi v o
i b

;O‘jp = T e U?i"ﬂ‘&'—) E g t__.; i

\j) S__’a (_;\*’Ae‘ \)D O ..L.___....:._... _D
i R I O S O i i e
i S e 51
“"QU\}(‘ N
Fig.Q.1(c)
OR

2 a. Whatis Clamping circuit? Explain the ncgative Clamping circuil with necessary waveforms.
(05 Marks)

b. Obtain the expression for stability factors S(Ico) and S(Vyue) for fixed bias circuit. (86 Marks)

¢. For the fixed bias circuit as shown in below Fig Q.2(c). Assuming Ve = 0.7V and B = 60.
Find: 1) IBQ, I('Q and V('[:_Q H) Vg and V. (05 Marks)

’T‘EVC’(:[DV
e ciam‘x—

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

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

Fig.Q.Z—(c)
Module-2
3 a.  Whatare the advantages of h-parameters? (04 Marks)
b. Obtain an h~parameter equivalent circuit of CB and CE configuration. (06 Marks)
¢. For the circuit shown below. Determine: 1) re  i1) Z;, Z,, A, and Al taking r, = Q.

(06 Marks)

L

Vel = 15V
f

= Qe f QC;\Ltff |
z e o
= Sex
VISP
g i '
= r \1 = o

f=

Fig Q.3(c)
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15EE34

OR

Explain the law frequency response of single stage RC coupled amplifier. (08 Marks)
What is Miller effect? Derive the cquattons for miller input and output capacitance.

(08 Marks)

Module-3

What 1s a cascading amplificr? Obtain the expression for over all voltage gain for 3 stage
amplifier. (06 Marks)
With the help of block diagram, explain the concept of feed back. (07 Marks)

Write the important characteristics and application of Darlington emitter follower. (03 Marks)

OR
Obtain expression for voltage gain, input impedance and output impedance of a Darlington
emitter follower. Draw the necessary equivalent circuil. (08 Marks)
Write the important advantages of a negative feed back amplifier and show that how band
width of an amplifier increases with negative feed back. (08 Marks)
Module-4

Explain the operation of a class B push-pull amplificr and derive its conversion efficiency.

(06 Marks)
With aneat circuit diagram, explain the operation of BJT Colpitt’s oscillator. (95 Marks)

The following distortion readings are available for a power amplifier:
D= 02 Dy =002 Dy = 006 with I, = 33A and Re = 40. Calculate: i) THD

11) Fundamental power component (Py) 1) Total power (Pr). (05 Marks)
OR

Mention the classification of power amplifier and explain series fed class A power amplitier

with conversion efficiency. Write 1ts merits and demerits. (08 Marks)

With a neat circuit diagram, explain the working of scries resonant crystal oscillator. A
crystal has L = 0.334H, C = 0.065 PF, Cyy= IPF and R= 55K Calculate its series and

parallel resonant [requency. (08 Marks)
Moduje-5 o

Explain the construction, working and characteristics of n-channcl JET (08 Marks)
For the .FETampliﬁer shown below: 1) Calculate Z; and Z, 1) Calculate A,. Ipss = 15mA,
Vp =-6v, Yoo =25ps. (05 Marks)

Vip od o

Ro 3teR= 5,0
loug I Ve
AT u\——-—_i b y o

IRy

Cy
g, A ‘3—1
(E /:gj E 20
£

Fig.Q.9(b)
Write important characteristics of common-source configuration of JFET. (03 Marks)
OR
Decfine trans conductance gm and derive an expression for gm. (06 Marks)
Compare JFET and MDSFET (04 Marks)
Explain the operation and characteristic of n-channel MDSFET. (06 Marks)

* %k ok sk 3k
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Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Electrical and Eiectr@nicls-‘, Measurements

Time: 3 hrs. $ Max. Marks: 80
Note: Answer any FIVE full questions, choosing
ONE ful:question from each module.

Module—l

1 a The cxp1 e@sxon for the mean tmquc of an electrodynamometer type of wattmeter is given by
Tg oo M° E® Z° where M = mutual inductance between fixed and moving coils. £ = applied
voltage and Z = Impedance of load circuit. Determine the values of a. b, and ¢ using
dimensional analysis and write the equation for Ty. (08 Marks)

b. Explain the fall of potential method used for the measurement of earth resistance. (08 Marks)

50, will be treated as malpractice.

~ OR
2 a Derwe the equations for balance it case of Maxwell’s inductance capacitance bridge. Draw
the phosor diagram for balance condition. ‘ (08 Marks)

b. An DC bridge has the following braches : .
Arm ab : an unknown impc’(’iancc (Ry, L)) in series with a non inductive variable resistor ry.
Arm be : a non inductive resistor Ry = 10022 ’
Arm cd : a non inductive resistor Ry = 2000
Arm da : a non inductive resistor R; = 250
Arm dc : a non inductive variable resistorr,
Arm ec : lossless-capacitor ¢ = | uF and
Arm be : a detector
An AC. supply 1s connected between a and C. Calculatc resistance R; and inductance L,
underbalance condition. r; =43.1Q and r = 229.7Q. (08 Marks)

Module-z

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

3 a. Explainthe spec1a1 features incorporated in an electrodynamometer type of wattmeter so that
it can be used.for low power factor.application. (08 Marks)

b. Explamn how the following adjustments are made in single phase induction type energy
meter i) lag ddjustment ii) adjustment for friction compensation iii) over load compensation

1v) creeping. 2 (08 Marks)

OR
4 a. Describe the constructional details and working of a single phase electrodynamometer type
of p.f meter. Prove that the special displacement of moving system is equal to the phase
angle of the system. (68 Marks)
b. Explain | the construction and working of Weston type frequency meter. (08 Marks)
' lof2

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Meodule-3

5 a. How is the current range of a PMMC instrument ex‘tende with the help of shunts? Describe
the method of reducing the errors due to temp chargcs in the shunt connected equipment.

(08 Marks)

b. The exciting current of a current transformcr 1<; 2A logging 40° to the secondary voltage

reversed. The C.T has a bar primary anda' ‘nominal ratio of 100/1A..The external burden is

1.5€) and the resistance of the secondary, wmdmg is 0.25Q). When' TA 'of current is flowing

through the secondary winding, calculate the actual ratio of C.T anidits phase angle.
: (08 Marks)

OR
6 a. Describe a method of exper lmental determination oi’ flués density in a specimen of magnetic

material using a balhstae galvanometer. (08 Marks)
b. Explain the con%tructlon ‘and working of Hopk1n<;@n permeametor. (68 Marks)
: Modutes
7 a Wxth block dlaoram explain the working 6f true RMS reading voltmeter. (08 Marks)
b. ck diagram explain the working of Ramp type DVM. (68 Marks)
OR
8 a. Describe the working prmmplc of Q-meter with, n‘cmt diagram. (08 Marks)
b. With block diagram, cxplam the working of elégtre (08 Marks)
Module-5 iz

9 With a neat 5ketchcs explain ‘rhc function the followfg . instruments used in electronic
devices : i) LED ii) LCD  iii). ! "Lxc tubes. (16 Marks)

10 a. Explain with a suxtabl@ c;.rcmt dlagram of an x-y recorder mention its advantages and
disadvantages. : (08 Marks)

b. With a neat dlaoram explam the comtructaon and working principle of strip chart recorder.
: . (08 Marks)

20f2
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Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Power Generation and Economics

Time: 3 hrs. Max. Marks: 80

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

Q
3 Moduje-1
g 1 a. Define the terms with graph : 1) Hydrograph 11) Flow duration curve iii) Mass
£ curve. (06 Marks)
5 What are the poinis to be considercd for the sclection of site in hydro power plant?(06 Marks)
% c. Listout the merits and demerits of Hydro Power Plant. (04 Marks)
= OR
_;“E 2 a Explain the components of high head hydrocleciric power plant with its schematic
=& arrangement. (16 Marks)
g”% b. Explain the classification of hydro electric power plant based on water head. (06 Marks)
]
25 3 a. Mention the classification of stokers. Explain overfeed and underfced stoker with diagram.
§E o (08 Marks)
gz b. What is Steam prime movers? Explain Impulse and Reaction turbine. (08 Marks)
: 3 OR
=R 4 a. Explain how the usc of Regenerator, Intercooler and Reheater in gas — turbine power plant
&E help in improvement of thermal cfficicncy. (08 Marks)
'§ g With a flow diagram, explain the Fuel handling system. (04 Marks)
£3 c. Give the application of Diescl Power Plant. (04 Marks)
23
g2 Module-3
é g 5 a. Mention the factors which go in favour of Nuclear Power station. (06 Marks)
g8 b. What arc the classification of Nuclear Reactor? Explain BWR with diagram. (10 Marks)
2 2 OR
i E 6 a. With ancat sketch, cxplain the main parts of Nuclear Reactor. (10 Marks)
=k b. Write briefly about Nuclear Waste Disposal. (06 Marks)
2 o
23 Module-4
g3 7 a. Define the terms ;
C;E 1) Ci}‘CUit breakers 11) Lighting arresters ii1) Reactors and capacitors. (04 Marks)
% b. Explain the Interconnection of power station with its advantages and disadvantages.
s (04 Marks)
; c. Write short notes on : 1) Resistance Grounding 11) Recactance Grounding. (08 Marks)
5
£ OR
g 8 a. Giveshortnoteson: 1) Resonant Grounding i) Solid Grounding. (08 Marks)
b. With ncat sketch, explain single bus bar system. (08 Marks)
lof2
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9 a.
b.
C.
10 a.
b.
B

Module-5
What arc the main disadvantages and causes of poor power factor?
Mention the measurces by which low power factor can be avoided.
Discuss the Economics of Power factor correction.

OR
Define lariff Explain different types of lariffs.

What are the main objectives in framing a Tarire
Explain the types of consumers and write the general form of Tariff.

S T

20f2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library

15EE42

(07 Marks)
(05 Marks)
(04 Marks)

(06 Marks)
(06 Marks)
(04 Marks)



USN 15EE43

Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Transmission and Distribution

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1
1 a Explain with the help of a neat diagram and typical transmission and distribution system

scheme indicating the standard voltages. (05 Marks)
b. With neat diagram, explain Feeders, Distributors and service Mains. (03 Marks)

c. The towers of height 30m and 90m respectively support transmission line conductor’s at
water crossing. The horizontal distance between the tower 1s 500m. If the tension in the
conductor is 1600kg, find the mmimum clearance of the conductor and water and clearance
midway between the support weight of conductor 1s 1.5kg/m, Bases of the towers can be

considered to be at water level. (08 Marks)

OR
2 a.  Explain the advantages of (1) ACSR (1) AAAC ni) ZTAI ivy GTACSR
(v) GZTACSR (05 Marks)

b. With neat diagram derive a expression for the sag when the supports are at equal heights.
(05 Marks)
c. Explan the classification of Insulators? Define string efficiency? Methods of improving

string efficiency. (06 Marks)
Module-2
3 a. With neat diagram. Develop an expression for Inductance of a 3 phase over head line with
unsymmetrical spacing. (06 Marks)
Explain the concept of (1) Self GMD  (11) Mutual GMD. (64 Marks)
c. Calculate the Inductance of each conductor in a 3 phase 3 wire system when the conductors
are arranged 1n a horizontal plane with spacing such that D3y = 4m, Dy2 = Doz = 2m, the
conductors are transposed and have a diameter of 2.5cm. (06 Marks)
OR

4 a. With neat diagram Develop an expression for capacitance of a 3 phase over head line with
symmetrical and unsymmetrical spacing. (10Marks)
b. A 3phase, 50Hz, 66kV overhead line conductors are placed in horizontal plane as shown in

Fig Q4(b)

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

{¢& 2 »—-:5@4— Qaw%

Fig Q4(b)
The conductor diameter is 1.25¢m. 1f the line length 1s 100km, calculate :

(1) Capacitance per phase (11) Charging current per phase. Assuming complete transposition
of the line. (06 Marks)

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

15EE43

Module-3
Show how regulation and transmission efficiency are determined for medium transmission
line using nominal T method. lustrate your answer with suitable vector diagram. (05 Marks)
A 3 phase, SOHz, 150km line has a resistance inductive reactance and capacitive shunt
admittance of 0.1Q2, 0.5 and 3 X 10 S per km per phase. 1f the line delivers 50mW at
110kV and 0.8pflagging. Determine the sending end voltage and current. Assume a nominal

7t circuit of the line. (08 Marks)

Differentiate the types of over head transmission lines. (03 Marks)
OR

Develop the Generalized circuit constants for (1) short transmission line (it) Medium line —

nommal T method. (08 Marks)

Find the following for a single circuit transmission line delivering a load of SOMVA at
110kV and p.t 0.8 laggmng:

(1) Sending end voltage (1) Sending end current (u1) Sending end power

(1v) Efficiency of transmission.

Given A=D=098[3 B=110[75 Q, C =0.0005 |80 Siemen. (08 Marks)
Module-4

What 1s Corona? What are the factors which affect Corona? (04 Marks)

Explain the following terms with reference to corona
(1) Critical disruptive voltage

(11) Visual critical voltage (06 Marks)
Describe the various methods of reducing corona effect in an overhead transmission line.

(06 Marks)

OR
With neat diagram. show the various parts of high voltage single core cable. (04 Marks)
Define Grading of cables, Analyze capacitance Grading. (08 Marks)
Write the comparison between ac and dc cables. (04 Marks)
Module-5

With neat diagram, explain the concept of AC distributor. With concentrated loads.

(08 Marks)

A single phase ac distributor AB 300 meters long is fed from End A and is loaded as under
1) 100A at 0.707 pf lagging 200m from point A
11) 200A at 0.8pflagging 300m from point A
The load resistance and reactance of the distributor is 0.2Q2 and 0.1Q2 per kilometer.
Calculate the total voltage drop in the distributor. The load power factor refer to the voltage

at the far end. (08 Marks)
OR

Define rehability, power Quality. (06 Marks)

Limitations of Distribution systems. (07 Marks)

Explain the effect of disconnection of natural in a 3 phase four wire system. (03 Marks)
20f2
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Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Electric Motors

Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a. Explain the significance of back emf in DC motors. (04 Marks)
b. Describe with a neat sketch the working of 3-point starter. (06 Marks)

c. A 250 V DC shunt motor on no load runs at 1000 rpm and takes SA. The total armature
circuit and shunt field resistance are 0.2 and 250Q respectively. Calculate the speed when
loaded and taking a current of S0A, if armature reaction weakens the field by 3%. Assume a

brush contact drop of 1V at each brush. (06 Marks)

OR
2 a. Derive the torque equation of DC motor. (05 Marks)
Explain briefly the losses in DC motor. (05 Marks)

c. A 60 KW, 500 V DC shunt motor has a lap connected armature with 492 conductors.
Flux/pole is 0.05 wb and full load efficiency is 90%. Its armature resistance is 0.1Q) and
shunt field resistance i1s 250Q. Find for full load (1) speed (i1) useful torque, if 6% of the

torque 1s lost in friction. (06 Marks)
Module-2

3 a. Discuss in detail the Swinburn’s test conducted on DC machine for predetermination of

efficiency. (05 Marks)

b. Derive an expression for the torque of an induction motor and obtain the condition for

maximum torque. (05 Marks)

¢. A Retardation test 1s carried out on a 1000 rpm DC machine. The time taken for the speed to
fall from 1030 rpm to 970 rpm 1s,
1) 40 seconds with no excitation
2) 20 seconds with full excitation
3) 9 seconds with full excitation and the armature supplying an extra load of 10 A at
225 V. Calculate:
i) The moment of inertia of the armature in kg-m".
11) Iron losses

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

111) The mechanical losses at the mean speed of 1000 rpm. (06 Marks)
OR
4 a. Describe the field test applied to two similar DC series motors. (05 Marks)

b. The following results were obtained during Hopkinson’s test on two similar 230 V
machines, armature currents 37A and 30A; filed currents of 0.85 A and 0.8A. Calculate the
efficiencies of machines if each has armature resistance of 0.33Q2. (06 Marks)

¢. Calculate the torque exerted by an 8-pole, 50 Hz, 3-phase induction motor operating with a
4% slip which develops a maximum torque of 150 kg-m at a speed of 660 rpm. The
resistance per phase of the rotor is 0.50). (05 Marks)

Important Note - 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Module-3

Discuss the various losses that take place in 3-phase induction motor. Explain briefly.

(05 Marks)
Explain no load and blocked rotor tests conducted on 3-phase induction motors to construct
circle diagram. (06 Marks)
Draw a neat sketch and explain the working of double cage induction motor. (05 Marks)

OR

Write a brief note on induction generator. (04 Marks)

Draw the circle diagram for a 20 HP, 50 Hz, 3-phase star connected induction motor with
the following data:
No load test: 400 V, 9A 0.2 PF
Blocked rotor test: 200 V, 50A, 0.4PF
Determine the line current and efficiency for full load condition. (08 Marks)
A S HP, 400V, 6-pole, 50 Hz, 3-phase induction motor operating at full load draws a line
current of 7A at 0.866 PF with 2% slip. Find the rotor speed and efficiency of the motor.

(04 Marks)

Module-4
Justify the necessity of starter for 3-phase induction motor. Explain star-delta starter with
neat sketch. (08 Marks)
Explam with a neat sketch the construction and working principle of split phase induction
motor. (04 Marks)
A 250 W, 230 V, 50 Hz single phase capacitor start induction motor has the following
constants for the main and auxiliary windings. Main winding Z,, = (4.5 + j3.7)Q, auxiliary
winding Z, = (9.5 + j3.5)Q. Determine the value of the capacitor that will place the main and

auxiliary winding currents in quadrature at starting. (04 Marks)
OR
Describe the different methods of speed control of three phase induction motors. (86 Marks)
Discuss with a neat sketch the working of DOL starter. (05 Marks)
Explain with a neat sketch the construction and working principle of capacitor start
induction motor. (05 Marks)
Module-5
Write a brief note on V and inverted V curves of synchronous motor. (06 Marks)
List the applications of linear induction motor. (04 Marks)
Describe the different methods of starting synchronous motor. (06 Marks)
OR
Explain briefly why synchronous motors are not self starting. (06 Marks)
Write a brief note on AC series motor. (04 Marks)
Describe the phenomenon of hunting in synchronous machine. (06 Marks)
%k ock ok ook otk
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USN 1SEE4S
Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Electromagnetic Field Theory
Time: 3 hrs. Max. Marks: 80

50, will be treated as malpractice.

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

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

Module-1

Given two vector combinations

A+B= 2a,+3a,-34a,and A-B =4a_ +a,+a, . Find

1) The value of A and B in vector form

1) Cross product of A and B

111) Dot product of Aand B (06 Marks)
Given the Rectangular components of vector

H=20a ~10a,+ 34, at point P(5, 2, 1) (05 Marks)

State and explain Coulomb’s law in vector form. (05 Marks)
OR

State and explain Gauss law. Find electric field intensity at a distance "t from an infinite

line charge using Gauss law. (06 Marks)

Given the electric flux density D =5Sin 6 4+ 5Sin cbé; at P(O,S %gj There exist

~ky

spherical volume charge of radius ‘a’ with uniform charge density of p,. Obtain electric field
intensity as a function of radius r.verify Divergence theorem for r < a and r > a.

(08 Marks)

State the relationship between rectangular and cylindrical corrdinates. (02 Marks)
Module-2
A charge of 10nc is located at Py(0, 0, 5) and another charge of —5nc at P (0, 0, —3). Find
the coordinate of point at which Eis zero. (86 Marks)
Show thatE is expressed as negative gradient of scalar potential. (06 Marks)
: . ) dyz
Calculate the numerical value of V and p. in free space if V = ,—)—l at P(1, 2. 3). (04 Marks)
R
OR
Obtain the boundary condition between Dielectric and conductor. (86 Marks)
Derive current continuity Equation with usual notation. (04 Marks)
Find the Energy stored in free space for the region 2*¥10"m < r < 3*107m,
T T . . 200
0<8< -;,0 <¢$< pe Given the potential field 1s V = ~— volts. (06 Marks)
2 2 r
Module-3
Starting form point from of Gauss law derive Laplace equation and Poisson’s equation. Also
derive uniqueness theorem. (08 Marks)
I of3
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b. Determine whether the given potential field satisfy Laplace equation V=r Cos ¢ + z.
(02 Marks)
c. Assume the space between inner and outer conductors of co-axial cylindrical structure is

- : : : A
filled with electron cloud having volume charge density p. = —for a <r < b, where a and b
r

are radi1 of inner and outer conductor. The inner conductor is maintained at a potential of Vg
and outer conductor at ground. Determine the potential distribution in the region a <r <b.

(66 Marks)

OR
6 a. Find magnetic field Intensity at point P for the circuit shown in Fig Q6(a). (06 Marks)

S Cadiwe

Fig Q6(a)
b. Distinguish Scalar Magnetic Potential and vector magnetic potential. Also prove that
J
A= Ho J—-dv (06 Marks)
47[ \(]
c. State Biot Savart’s law and Ampere’s circuital law. (04 Marks)
Module-4

7 a. Derive an expression for force between two parallel conductors carrying a current of [’
amps n opposite direction. (07 Marks)

b. Current flowing in conductor A and B are 500A and 800A respectively. Net force acting on
conductor B 1s 2N/m. Find current in conductor C and also 1ts direction. Refer the below

Figure. [Fig Q7(b)]. (06 Marks)
o b
Q’ 1“1 = COOo p\m‘?é
dy, = Boo s
*" g
Fig Q7(b)
€. Obtain the Relation between J and p.. (03 Marks)
OR

8 a. Obtain magnetic boundary condition if the boundary carries zero surface current. (08 Marks)

b. With neat sketch obtain and derive an expression for inductance of a co-axial cable.
(08 Marks)
2of3
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Module-5
9 a List Maxwell’s Equation for Time varying field in pomt form and Integral form. (06 Marks)
b. Starting from Ampere’s circuital law derive and expression for Displacement current density
for time varying fields. (06 Marks)
c. A conductor carries a steady current of ‘1" amps. The components of current density vector

B IR _ s _ _
Jx =2axand J,=2ay. Find the third component J, . Derive any relation used. (04 Marks)

OR

10 a. A short vertical antenna erected on the surface of perfectly conducting earth produces
effective field strength Ece = 100 Sin & mV/m at points at a distance of 1 mile from the
antenna. Compute the poynting vector and total power radiated. (08 Marks)

b. A conductor of circular cross section of radius ‘a” m and length *{” m carrying a current of |
amps of conductivity ¢. Find power loss in the conductor over the surface of cylindrical
conductor carrying current of ‘I’ amps and show that it is equal to power loss in the
conductor. (08 Marks)

30of3
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Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Operational Amplifiers and Linear IC’s

2 3 hrs. Max. Marks: 80

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

Module-1
With a neat block diagram, explain the general stages for an op-amp. (08 Marks)
Explain the effect of feedback as input resistance (R;) and output resistance for voltage shunt
amplifier. (08 Marks)
OR
Define the following terms :
1) input offset voltage
1) input offset current
ni) PSRR
iv) CMRR. (08 Marks)
The circuit of peaking amplifier is to provide a gain of 10 at a peak frequency of 16KHz.
Determine the value of all components. (08 Marks)
Module-2
Using a 741 op-amp, design the first order active low pass filter to have a 1.0 KHz cut off
frequency. (06 Marks)
Sketch the circuit of a second order active low pass active filter and explain its operation.
(10 Marks)
OR

For a voltage regulator define.
1) Line regulation
1) Load regulation

1)) Ripple rejection. Write equation for each. (06 Marks)
Explain the working and design to op-amp voltage follower regulator. (10 Marks)
Module-3
Draw the circuit diagram of a triangular/rectangular waveform generator using op-amps.
Sketch the circuit waveforms and explain its circuit operation. (10 Marks)
Design a triangular waveform generator to produce a £2V | KHz output. Use a £15V supply
assume Iy = 100pA. (06 Marks)
I of2
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OR
6 a. Explain the working of Schmitt trigger in inverting mode. Draw its hysterisis curve.
(06 Marks)
b. State the Barkhauses criteria for a sine wave oscillator. Draw the circuit diagram of an
op-amp phase shift oscillator. Sketch the circuit wave forms and briefly explain the
oscillator operation. (16 Marks)

Module-4
7 a. Show how a half wave precision rectifier can be obtained with a summing circuit to produce
a full wave precision rectifier. Draw the voltage wave forms and write the equation to show
that full-wave rectification is performed. (10 Marks)
b. Explain the working of R-2R ladder DAC. Assume that binary input 1s 001. (06 Marks)

OR
8 a. Design a precision full wave rectifier circuit to produce a 2V peak output from a sinewave
input with a 0.5Vp value and | MHz frequency. Use bipolar op-amp with a supply voltage of
+15V. Assume 1, = 500;1/\. (08 Marks)
b. Sketch an op-amp precision clamping circuit draw the input and output waveforms and
explain the circuit operation. Show how the output voltage can be biased to any desired

level. (08 Marks)
Module-5
9 a. Draw the basic block diagram and waveforms for a PLL system. Identify each component
part and explain its function. (08 Marks)
b. Draw the block diagram for a PLL frequency synthesizer. Sketch all waveforms and explain
the system operation. (08 Marks)
OR

10 a. Sketch the basic circuit diagram of an astable multivibrator using 555 timer with two
resistances and a capacitor. Show the capacitor and output waveforms and explain the circuit

operation. (08 Marks)
b. Sketch the functional block diagram for a 555 IC timer. Identify all terminals and explain
each component part. (08 Marks)
% ok vk ok sk
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Third Semester B.E. Degree Examination, June/July 2019
Electric Circuit Analysis

Time: 3 hrs. Max. Marks: 100

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

3 Module-1

Tg“ 1 a Find the input impedance Zi, for the network shown in Fig.Q.1(a) (06 Marks)
2 dn- g den. o

3 A ‘

E Fig.Q.1(a) Zip—y Fhza. -jen-

e

S b. Construct the exact dual of the network N; shown in Fig.Q.1(b) using dot method.

(08 Marks)

4 2F

Fig.Q.1(b)

Os
C. Find the loop currents 1y, i> and i3 using Mesh analysis for the network shown in Fig.Q.1(c)

(06 Marks)
154

) 2.0 i) in i
Fig.Q.1(c) i

1 to evaluator and /or equations written eg, 42+8

J SVt /D A
= Z3nlg) T
oy Ey 1 &)
OR
2 a. Write a system of nodal cquations [or the circuit of Fig.Q.2(a) using the nodal voltages
V| and V; as the variables. What power is furnished by the dependent sources? (16 Marks)
5V

ication, appea

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

1.5 -

o : s,

S Fi1g.Q.2(a) 9

> ¢

5

) 4be & eh

2 L
— . . - . . i
5 b. Find the voltage across the 5Q resistor of Fig Q.2(b) using sourcc transformation technique.
; (06 Marks)
g 3N @ S +57'{ @
=

Fig.Q.2(b) kv
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For the network shown in Fig. Q.2(c). Find the voltage V 15 using the nodal method.

(04 Marks)

55 A 200>

Fig.Q.2(c) 4

£8

Module-2
In the nctwork shown in Fig.Q.3(a) two voltage sources act on the lead impedance
connected (o the terminals AB. If this load is variable in both reactance and resistance, what
load Z;, will reccive maximum power? What is the value of this maximum power?
(06 Marks)

Fig.Q.3(a)

For the nctwork shown in Fig. Q.3(b), find the Thevenin’s equivalent network across the
terminals A and B. (08 Marks)

Fig.Q.3(b)

de &£ B
In the network shown in Fig.Q.3(c), determine the voltage ‘V,’. Then apply the reciprocity
theorem and compare the two voliages. (06 Marks)

Fip.Q.3(c)

Use superposition thcorem to find voltage “V’ in the network shown in Fig.Q.4(a) (66 Marks)
1on- 6oV

Fig.Q.4(a)

F1d.Q.4(b) shows one form of the cquivalent circuit of a transistor amplifier. Obtain its
Thevenin’s cquivalent network across the output terminals ‘A’ and ‘B’. (08 Marks)

Fig.Q.4(b)

Find the value of Ry of the network of Fig.Q.4(c) that will absorb a maximum power and

specify the valuc of that power. (06 Marks)
202~

Fig.Q.4(c)

20f4
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Module-3
5 a. A series RLC circuit has Qo = 5.1 at its resonant frequency of 100kHz. Assuming the power
dissipation of the circuit is 100W when drawing a current of 0.8A, find: i) R.L.C ii) Band
width (Af) of the circuit and 1ii) Half-power frequencies. (08 Marks)
b. Fig.Q.5(b) shows a network with zcro capacitor voltage and zero inductor current when the
switch ‘K’ is open. At t = 0 the switch ‘K’ is closed. Solve for i) V, and V> att = 0'

.. dv dv, . Lo dv
i) —t and — at t=0" 1 = att=0 12 Mar}
dt dt T (12 Marks)

Fig.Q.5(b)

6 a Fig.Q.6(a) shows a RIC parallel circuit excited by a dc current source. At t = 0, the switch
‘K’ is opened. Find v(t). (12 Marks)

Fip.Q.6(a)

b. For the circuit of Fig.Q.6(b), find the valuc of capacitance so that the circuit resonates at

Wo = SK rad/s. (08 Marks)
g@_ 8‘31{-\&.
Fig.Q.6(b) .
2Q i« .
G
Module-4
7 a. Find the Laplace transform of the periodic Saw tooth wave shown in Fig.Q.7(a). (12 Marks)
333
Fig.Q.7(a) \ E
b. Find the Laplace transform for the wave form shown in Fig.Q.7(b). (08 Marks)
Ans
Sl I
Fig.Q.7(b) o \3/
—.l b co oo mo o
N

3o0f4
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OR

8 a. State and prove initial — value and final — valuc theorems in Laplace transformation.
(10 Marks)

b. Fig.Q.8(b) shows an R-C circuit excited by a sinusoidal voltage V(t) = 200 sin (2000t + ¢).
The capacitor has an nitial charge of 1.25 x 10°C with polarity as shown. Find the current if
the circuit is switched on at ¢ = 90°, using Laplace transformation technique. (10 Marks)

Fig.Q.8(b)
Moduie-5
9 a. Find the rcading on the Wattmeter in Fig Q.9(a) when the circuit is connected to a 400V,
3-¢ supply. The phase sequence is RYB. Neglect Wattmeler losses. (16 Marks)
o
Fig.Q.9(a)
Y Ty
b. Obtain the y-parameters of the circuit shown in Fig.Q.9(b). Find its equivalent circuit using
y-paramelers and find whether the network i1s 1) reciprocal 1) symmetrical. (10 Marks)
r, ' 27, |
. V.
Fip Q.9(b) Y j'

OR

10 a. In a 3-phase 3-wirc 400 Z0° system abc, loads 6.£0°, 6.£0° and 8.£-90° Q are connected to
phases a, b, ¢ respectively as shown in Fig.Q.10(a). Find : i) Line currents and i1} Voltage
Vo, Vo and V. (10 Marks)

Fig.Q.10(a)

b. Find the transmission or ABCD parameters of network shown in Fig Q.10(b). Find whether
the network i1s 1) Reciprocal 1) Symmetrical. (10 Marks)

Fig.Q.10(b)

& ko %k ok
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Third Semester B.E. Degree Examination, June/July 2019
Transformer and Generator

Time: 3 hrs. Max. Marks: 100

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

50, will be treated as malpractice.

Module-1
1 a. Explain operation of practical transformer on no load along with neat phasor diagram.
(07 Marks)
b.  With neat circuit diagram, discuss in detail how to perform OC and SC tests on single phase
I transformer. (08 Marks)
¢. Define voltage regulation of two winding transformer and derive condition for zero voltage
regulation. (05 Marks)
OR

2 a. Whatis V-V connection? State the merits and demerits of V-V (open delta) connection.

(07 Marks)

b. Find all day efficiency of single phase transformer having maximum efficiency for 98% at
15KV A at UPF (Unity Power Factor) and loaded as follows:
12 hours — 2kW at 0.5 power factor lagging
6 hours — 12kW at 0.8 power factor lagging

6 hours — No load. (08 Marks)
¢. State the advantages of single three phase transformer over bank of single phase transformer.
(05 Marks)

Moduie-2

3 a. Two single phase transformer with equal voltage ratio connected in parallel, share a load of
400kVA at power factor of 0.8lag Their equivalent impedance referred to secondary
winding are (1+j2.5) Q and (1.5 + j3) Q respectively. Calculate the load shared by each

identification, appeal to evaluator and /or equations writien eg, 42+8

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

transformer. (07 Marks)
Lfn With neat circuit diagram, explain in detail how to perform Sumpner’s test. (08 Marks)
2 ¢. Mention the need and necessary conditions for parallel operation of two single phase
s " transformer. (05 Marks)
>
< OR
o 4 a. What is autotransformer? State advantages and disadvantages of autotransformer. (07 Marks)
b. Derive an expression for saving of copper when an autotransformer 1s used and also mention
its applications. (08 Marks)
c. With neat diagram, describe off circuit tap changing transformer. (05 Marks)
lof2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



17EE33

Module-3
5§ a. A 6 pole, 150 armature current dc shunt generator has 480 conductors and is wave wound.
Find demagnetizing and cross magnetizing ampere turns/pole at full load if.
i) Brushes are at the geometrical neutral axis (GN.A)
i)  Brushes are shifted from (GN.A by 5° electrical

i) Brushes are shifted from GN A by 5° mech. (07 Marks)
b. What is commutation? Explain practical commutation with neat diagram of DC machine.
(08 Marks)
c. What is three winding transformer? Fbw the stabilization is achieved due to tertiary
winding. (05 Marks)
OR

6 a. Discuss comparison between the following in alternator
1) Single layer and double layer windings

1)  Full pitch and fractional pitch coils. (07 Marks)

b. What is armature reaction? With neat figures explain armature reaction in machine under
normal working conditions. (08 Marks)

c. Derive emf equation of alternators. (05 Marks)

Module-4

7 a. What is synchronization of alternators? State the necessary condition for synchronization.
How three phase alternators are synchronized? (10 Marks)

b. With neat circuit diagram, explain how to perform slip test on salient pole synchronous
machine and indicate how Xy and K can be determined. (10 Marks)

OR
8 a. What is synchronoscope? How it is used for synchronization of alternators? (07 Marks)

b. A 400V, 50H: delta connected alternator has a direct axis reactance of 0.1Q and q
quadrature axis reactance of 0.07C) per phase. The armature resistance is negligible. The
alternator is supplying 1000A at 0.8pf lagging p.f 1) Find excitation emf neglecting

saliency and assuming X; = X, ;  ii) Find the excitation emf taking into account the

saliency. (08 Marks)

C.  Write a short note on V-curves on synchronous generator. (05 Marks)
Module-5

9 a. With neat circutt diagram, explain in detail how to perform zero power factor test and use

potier reactance to determine regulation. (16 Marks)

b. The effective resistance of 2.2kV, 50Hz, 440kV A, single phase alternator is 0.5Q. on short
circuit a field current of 40Amp gives a full load current of 200A. The emf on open circuit
with the same field excitation 1s 1.16 KV. Find the value of synchronous impedance and find

the voltage regulation at full load and 1) Unity power factor 1) 0.8pf lag. (10 Marks)
OR
10 a. What is short circuit ratio? Explain the significance of SCR. (07 Marks)
b.  Write a short note on capability curves of synchronous generator. (08 Marks)
What 1s hunting 1n synchronous machine? Explain the role of damper winding. (05 Marks)
R
20f2
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USN 17EE34
Third Semester B.E. Degree Examination, June/July 2019
Analog Electronic Circuits
Time: 3 hrs. Max. Marks: 100
'§ Note: Answer any FIVE full questions, choosing
% ONE full question from each module.
2
B Module-1
g % 1 a With a neat circuit diagram, explain Emitler stabilized bias circuit, write the necessary
¥ equation. (08 Marks)
_;E b. Determine output voltage for the following circuit in Fig.Q.(b). Assume f = 1000Hz and
S & ideal diode. (06 Marks)
?nQ'L = | e
E& g Vin Sk +
E:-, tow ! + “—’_““ A
f © A oo kn
25
== 8 v
== 6 +— 4 o
° g TG 4] &le Vn
5% 4 -
5o -~V o] - 1
g =
S = Fig.Q.1(b)
55
; E . Derive the expression for stability factors of fixed bias circuit with respect to leo, V. B and
é £ draw the circuit diagram. (06 Marks)
g s OR
g3 2 a. Explain the circuit of a transistor switch being used as an inverter. (06 Marks)
3 Q b. Determine the voltage V(g and the current Ie for the voltage divider configuration Given:
§ E R] = 39KQ, Rg = 39KQ, R(' = l()KQ, Rf{: 1 SKQ, C[g = 50}1_}:1 B= l()(), VBE =0.7.
ég (08 Marks)
» - ¢.  Sketch the output waveform for the network shown in Fig Q.2(c). If the peak value of the a.c
33 input if 15V and draw the transfer characteristics. (06 Marks)
g3
£ ——]i
L v
= %»} R Vo
: ] _
g i '
- =

Fig.Q.2(c)
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Module-2
3 a.  With aneat circuit diagram, derive an ¢xpression for /2. Z, and A, of fixed bias circuit using
r. — model. (08 Marks)
b. Forthe Emitter follower network shown in Fig.Q.3(b). Determine r., Z;, Z, and A,.

(06 Marks)

Fig.Q.3(b)
C. Prove that Miller cffect of input capacitance Cwy; = (1-A)Cy and output capacitance
1
Crto :[1 —IJQ- (06 Marks)
OR
4 a. For the following circuil determine Z. 7, Ay, A; hg=-0.99, hy=14.30. (08 Marks)
how, = 0-SMAlyY
1 e "%

Va 2‘% = V

! + S 0

-2 TLFV +| fov -

Fig.Q.4(a)
b. What are the advantages of h-parameters”? (06 Marks)
c. Definc h-paramctcrs and obtain h-paramcter cquivalent circuit of CE configuration.
(06 Marks)
Module-3
8§ a. Obtain expression for voltage gain, current gain, input and output impedance of a Darlington
Emitter follower circuit. Draw nccessary cquivalent circuit. (12 Marks)
b. With a ncat block diagram, obtain expression for Zi and Z, for voltage series feedback
amplifier. (08 Marks)
OR

6 a. Explain the general characteristics of negative feedback amplifier. (08 Marks)

b. Explain the need of cascading amplifier. A given amplifier arrangement has the following
gains. Av; = 10, Ava = 20 and Avi: = 40. Calculate overall voltage gain and total voltage

gain in dB. (06 Marks)
¢.  With a simple block diagram, explain the concept of feedback amplifier. (06 Marks)
20f4
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Module-4
7 a. With aneat circuit diagram, explain the operation of a class B push pull power amplifier and
maximum conversion efficiency is 78.5%. (08 Marks)
b.  With ancat circuit diagram, explain the operation of RC-phase shift oscillator using BJT and
write fo equation. (06 Marks)

c. A series fed class A amplificr as shown in Fig.Q.7(c). Operates from a DC source and
applied sinusoidal input signal gencrates peak base cutrent 9mA. Calculate Ico, Veeo, P
P, and efficiency. (86 Marks)

VGC —+20V

b
B=50
Vee = 0TV

Fig.Q.7(c)

OR
8 a. The frequency selective circuit arms of wein bridge oscillator uses C; = Ca = 0.001puF,
R; = 10KQ while R 1s kept variable. The frequency is to be varied from 10Hz to 50kHz by

varying R,. Find the range of R.. (06 Marks)

b.  With a neat circuit diagram, explain the operation of a transformer coupled class A power
amplifier and prove that conversion efficiency is 50%. (08 Marks)

C. With a neat circuit diagram, explain the working principle of crystal oscillator in series
resonant mode. (06 Marks)

Module-5

9 a. Explamn the operation of JFET amplifier using fixed bias. Draw the JFET small signal model
and derive the expression forZ iand A.. (06 Marks)

b. Explam the construction, working and characteristics of n-channel enhancement type
MOSFET. (08 Marks)

c. Determine the following for network shown in Fig.Q.9(c) Viso, Vs, Vs, Vo, Vp. (06 Marks)

| ALY Tpg = 26 MA
9 2. KA

ﬁbgg;:E%wA
Vp = -6V

Fig.Q.9(c)
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OR
10 a. Compare FET over BJT. (06 Marks)
b. With a necat diagrams, Explain the construction, working and characteristics of n-JFET’s.
(08 Marks)
¢. Design the fixed bias network as shown in Fig.Q.10(c) having an a.c. gain of 10. Determine
the value of Rp. (06 Marks)

Vop -
C—i —— U

0
- (oM
lhw g = doss = touh

B
R{ UF = ’“Zf‘
oM Voo -~ 2oftg
Lo R
Fig.Q.10(c)
4o0f4
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Third Semester B.E. Degree Examination, June/July 2019
Digital System Design

Time: 3 hrs. Max. Marks: 1060
5 Note: Answer any FIVE full questions, choosing ONE full question from each module.
E Module-1
2 I a. What is a K-map? Which is the code used to number K-map and why? Write a neat
2 numbered 4-variable K-map. (06 Marks)
é b. Using K-map, evaluate the minimal POS expression of,
§ f:_:) fla.b,c,d)=n M(0,2,4,6.8)- n D(1,9,12,15) (08 Marks)
%< c¢. Evaluate the minimal SOP expression using VEM with ‘2’ as MEV.
‘%2 flw,x,y,2) = > m(0,3.5,7,8,9,10,12,13)+ > d(1,6,11,14) (06 Marks)
£4 OR
g 2 a. What is don’t care condition? What are its advantages? (04 Marks)
M b. Evaluate the canonical SOP expression and hence determine the minimal expression using
T E K-map F=ABD+AB+AC+CD. (08 Marks)
Z ‘Z ¢.  Minimize the following SOP expression using Quine McCluskey method:
=g flw, x,y,2)=2m (3,7, 8, 10, 11, 12, 14, 15) + 2.d(2, 6) (08 Marks)
=8 Moduie-2
S 2 3 a. With a neat diagram, explain the operation of a carry look-ahead adder circuit. (10 Marks)
3 5 b. Implement the following Boolean function using a 4:1 MUX with a and b as select inputs.
5= f(a, b, ¢, d)=Tm (4, 5,7, 8, 10, 12, 15) (06 Marks)
S5 c. Implement a 2 t