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Instructions:
1. Question No 1 is compulsory. Magyer file .
2. Attempt any four questions out of remaining six.
3. Draw neat djagrams
. .4 Assumesuitable data if necessary and justify the same. e
Ques. ' Max.
No Marks
Q1. (a) | Explain why open circuit characteristics is saturated while short circuit 05
characteristics is linear for synchronous generator. '
{b) Draw the phasor diagram and explain in brief the synchronous condenser. 05
(c) “Single phase Induction Motor is not self starting,” Justify the statement. 05
(d) What is synchronizing power and synchronizing power coefficient. Explain in 05
brief.
Q2(2) | A 6.6kV, 50 Hz, 2.5 MVA, three phase, synchronous generator gave the 14
following test.
0.C. Test:

Irin A |16 |20 25 132 45
|Erin -V 14400 15500 | 6600 |7700 38800

8.C. Test: 1;=18 A, for rated armature current

Z.P.F. Test: 1¢=20 A, for rated armature current and rated voltage
Find the voltage regulation at rated armature current at 0.8 pf lag by
(i} ZPF method and (it} ASA method
) (Armature resistance is negligible)

(b) {“The voltage regulation calculated for synchronous generator by EMF | 06
method is higher than actual while the voltage regulation calculated by MMF
method is lower than actual,” Justify in brief.

Q3(a) | What is the need of parallel operation of synchronous generator? 03+03+02
What are the conditions to be satisfied for connecting two generators in
parallel? What is the way of changing the load shared between the two
generators?

(b) | Two similar alternators operating in paratlel have the following data: 12

Alternator 1~ Capacity 2 MW, frequency drops from 50 Hz at no load to
48.0 Hz at full load

Alternator 2 — Capacity 2 MW, frequency drops from 50.5 Hz at no load
to 48.5 Hz at full load.

@
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Prime mover speed regulation is linear,
(i) Calculate how a total load of 3.6 MW is shared by each alternator.
Also find the operating bus frequency at this load.
(i)  Compute the maximum load that these two units can deliver
without overloading either of them.

Q4(a)

Derive the power expression for the salient pole synchronous machine and
discuss the significance of the refuctance power term.

10

(b)

A 3300 V, star connected synchronous motor is operating at constant terminal
voltage and constant excitation. Its synchronous impedance is (0.8+j5)82. It
operates at a power factor of 0.8 feading when drawing 800 kW from the
mains. Find its power factor when the input is increased to 1200 kW,
excitation remaining constant,

10

Q5(a)

A 1500 KVA, star connected 6.6-k'V salient- pole synchronous motor has Xy
=232 Q and X =14.5 Q/phase respectively; armature resistance being
negligible. Calculate the excitation emf when the motor is supplying rated
Joad at 0.8 leading pf. What the maximum load the motor can supply without
the loss of synchronism, if the excitation is cut off? What will be the value of
torque angle under this condition?

08

(®)

Draw and explain in brief the V-curves and inverted V- curves of
synchronous motor.

08

(©)

A synchronous generator supplying isolated load with constant field current.
Mechanical input to synchronous generator is increased; explain the effect on
excitation voltage, armature voltage, armature current and power factor.

04

Qé6(a)

Draw the oscillogram showing field voltage, armature voltage and armature
current waveform for salient pole synchronous machine under slip test.
Explain how the d-axis and g-axis reactance is calculated.

08-+02

(b)

A 600 V, 6-pole , 3-phase, 50 Hz, star connected synchronous motor has a
resistance and synchronous reactance of 0.4 Q and 7 £ respectively. It takes
a current of 15 A at upf when operating with a certain field current. With the
field current remaining constant, the load torque is increased until the motor
draws a current of 50 A. Find the torque (gross) developed and the new power
factor.

10

Q7(a)

Explain the double field revolving theory for single phase Induction Motor
and draw the torque speed characteristics, What is the significance of this
theory.

06-+02-+02

(b)

Draw the phasor diagrams of salient pole synchronous generator at leading,
lagging and unity power factor, Do not neglect armature resistance.

102+02+02

(c)

Discuss in brief the location and purpose of damper winding in synchronous

04

machine,
©
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Instructions:
Question No | is compulsory.
Attempt-any four questions out of remaining six.
Draw neat diagrams
Assume suitable data if necessary

Master file-

H
Quest |
ion
No

Q1(a) | Discuss different \;z;y?to improve the performance of a computer.

(b) | An address field in an instruction contains decimal value 24, Where is the
corresponding operand located for

a. immediate addressing?

b. direct addressing?

c. indirect addressing?

d. register addressing?.

Many instruction sets confain the instruction NOP, meaning no operation, which
has no effect on the processor state other than incrementing the program counter.
Suggest some uses of this instruction.

Give reasons that the page size in a virtual memory system should be neither very
small nor very large. .

Wha'gm the difference between memory- mapped I/O and isolated 1/0?

Exphain each of the followi mg ‘statements

a. WAIT ON a,b;

b. WAIT UNTIL ((X*10),100);

c. WAIT FOR (A*(B+());
Q2(a) | Write VHDL code for full adder. Use this as component and write VHDL code to
form 4 bit binary adder.
(b) | A gated D latch will hold output value if G=0 and output follows D if G=1.Write '
VHDL code for this gated latch using process.
(¢) | Write VHDL code to implement SR flip flop with rising clock edge.

Q3(a) | Using CASE statement write VHDL code for 2:4 decoders.

———

(b) | Write VHDL code for n-bit comparator using behavioral modeling.  The
comparator has two n bits inputs and three one bit outputs namely less, equal and
greater. State if any assumptions are made. )

{c) ; Write VHDL code to implesnent 3 bit up down counter. The counter changes its

! state at rising edge of clock and operates as up counter if mode input=1 and as
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down counter if mode input=0.

Q4(a)

Which are the different states of process? What is operating system scheduling?

How the scheduling is related to process state?

06

®) |

Explain write policy for cache management

06

(¢)

; Why the unequal fixed size and variable size partitions are inefficient? Explain

paging system in detail.

08

Q5(a)

Consider a machine with a byte : addressable main memory of 2 bytes and block
size of 8 bytes. Assume that a direct mapped cache consisting of 32 lines is used
with this machine.
a. How is a 16-bit memory address divided into tag, line number, and byte
number?
Into what line wonld bytes with each of the following addresses be stored?
0001 0001 0001 1011
. 11000011 00110100 .. ‘ -
c. Suppose the byte with addreqs 0001 1910 [}001 1010 is stored in the cache
What are the addresses of the other bytes stored along with it?
d. How many total bytes of memory can be stored in the cache?
e. Why is the tag also stored in the cache?

b

10

The processor is used to trip relay coil if current through line at the relay location
exceeds threshold value, Explain the system with the help of gencral system
diagram (without specifying 1Cs) showing interfacing signals which explains
hardware and flow chart which explains software of the system

10

With examples explain why is an instruction set for any processor is available with
various addressing modes.

08

A hypothetical processor has 16 bit address bus and 8 bit data bus. Each
instruction has opcode of 8 bits. The processor works at 3 MHz. Calculate the
delay generated by following code, C is an internal register of a processor. The T
states for opcode fetch, memory read and memory write machine cycles are 4,3,4
respectively.
rMemory
Address
1000

Instruction

Comment

IMVICFFy
1002 DCRC C=C-1,till C
1003 IJNZ 1002 becomes (

L.oad C with FFy

06

(©)

- —exanrples-of-different types of imstructions, - - S

Whlch are the factors considered while desngmng instruction set? Llst aud give

Differentiate (i) and (ii) in each of the following cases and exp]am in which
conditions you will select (i) and/or (ii)

(@)

(i) RISC processor CISC processors

(1i)

06

 (b)

(i) Structural Model in VHDL.  (ii)  Bchavioral Model in VHDL

06

©

()

Associative cache system (i)  Set associative cachce system

08
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Note: |
¢ Question no. 1 is compulsory.
e Solve any 4 questions from remaining 6 questions
e Assume suitable data if required.
o Figures to right indicate full marks.
o Answers to all sub-questions should be grouped together.

¢ Do 1ot use graph papers T T T Mlaster Srile.”

Q1) a) Draw output voltage and load current waveforms of single phase full wave uncontrolled 4
rectifier with pure ‘I’ load.(only waveforms are expected)

b) Draw output voltage and load current waveforms of full bridge single phase VSI withR-L. 4
load. (only waveforms are expected)

¢} Compare voltage source inverter & current source inverter. 3

d) What is principle of operation of step down dc to dc converter. 4

Q2) a In Buck regulator fmd crltlcal values of mductor & capacltor for continuous inductor

5

current and capacitor voltage. 5

b) With the help of neat circuit explain single phase dual converter. 8
For ¥which type of load this converter is used? 2

Q3) a) Explain the effect of source inductance on rectifiers. 10
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b) How the speed of domestic fan is controlled using ac controllers, using following pts
-circuit dia.

-waveform

Q4) a) Explain natural or line commutation.

b) A 100V battery is charged through a resister R as shown in fig 1. When charger circuit is
fed from 220V ,50 Hz ac supply at 50 Hz ac supply & Ris 5Q.Compute (1)the minimum
angle at which thyrister will turned ON.(2)The angle at which thyrister will be turned OFF

T T o - (3)Maximunrconductionpertod-of thyrister (4) avérage charging c¢urrent when g=45°

ey

———

RS 5.
220V (" 5
~C o

| ]

Q5) a) Derive expression of average dc voltage for the three
Assume load current is continuous & constant.

In above question the 3 phase rectifier is fed with 400V, S0Hz supply,
voltage. ' '

phase full wave uncontrolled rectifier. &

calculate averagede 6

b) Explain V-I characteristic of tﬁ;fi-éters.
Q6) a) Draw output voltage and load current wavefo

rectifier with R-L-E load and ¢ = 60°

2
Assume load current is continuous and constant, '
Justify your waveforms

rm of | phase full wave bridge ,controlled 8

b) Explain single phase sine trian
using following pts
-why pwm
~circuit dia
-waveform

gular wave PWM technique used for inverters 10

Q7) a) Withthe help of neat sketch explain inverter conn

ected to grid as a power factor 8
compensator

b) Draw oufput voltage and foad current waveforms of | phase haif
inverter connected to following loads. Justi fy waveforms.

1. PurelL

bridge volfage source 12

2, R-L
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Instructions:
1. Question No 1 is compulsory.
Attempt any four questions out of remaining six.

2.
3.  Draw neat diagrams
4.  Assume suitable data if necessary-- -

(2)
Q1
(b)

(c)

(@)

(@)
Q2

(b)
(a)
Q3

Masker £ile-
What is the significance of slack bus in load flow studies? 5%4

Derive the swing equation for a multi machine system, where machines are
swinging coherently.
Draw the Zero sequence network for the following transformer connection:-
(1} Star/Star with both neutral grounded
(i}  Star neutral grounded /Delta
(iii)  Delta/Star isolated neutral -
(iv)  Delta/Delta
(v)  star/star
Prove that the total complex power in the unbalanced system is equal to the
sum of the complex powers of the symmetrical components.
For the power system network shown , reactances have been marked on the 12
figure ,formulate admittance matrix using singular transformation method.

@ 40 L @

T ®

Determine steady state st'ébility of two machine system and also mention the 8
assumptions made. _

A 25 MVA,11KV generator with X4 =20% is connected through a 12
transformer to a bus that supplies three identical motors as shown .Each

motor has Xg'=25 and X' =30% on base of 5§ MV A ,6.6 KV .The three

phase rating of the step —up transformer is 25MV A,11/66K V with the

leakage reactance of 10%and that of the step -down transformer is25

MV A,66/6.6KV with a leakage reactance of 10%.The bus voltage at the

motors is 6.6KV when a three phase fault occurs at point F.For the specified

— e ee =T om erew pirie TR MM SN S ORI ERCITICN
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fault calculate Poser Systeem Analysis
(i)The subtransient current in The fault Vo235 -

(ii) The subtransient current in the breaker B. .
(iii)The mnomentary current in the breaker B

(iv) the current to be interrupted by the breaker B after 5 cycle.
Reactances of the transmission line are 15% on a base of 25MVA,

66K V.Assume the system is operating on no load when the fault occurs.
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(b)  Derive the intercormection of L-L fauit. 8
(8)  The one line diagram of a simple three bus power system with generationat 20
buses 1 and 3 is given below. The voltage at bus 1 is V=1.05/0 pu. Voltage
magnitude at bus 3is fixed at 1.04 pu with real power generation of
200MW.Aload consisting of 400MW and 250MVar is taken from the bus 2.
Line admittances are marked in pu on a 100MVA base, and the line charging
susceptances are neglected. Obtain the load flow solution by the Newton
Raphson method for the system given. Perform two ierations.
0oL + )00 L
. LooMW
O- oy «
0'0‘*d0'03 OOI15+do 0351 o - 5o %
clack bus ‘ Mvae.
- L]
V‘:i'-ﬁ'g o @ ' ‘
mouwT 8) {Va] = Ok
(a) A generator is connected to a metropolitan system as shown through ahigh 12

voltage lines. The number on the figure indicates the reactances in pu.
Breakers adjacent to a fault on both sides are arranged to open
simultaneously .Determine the critical clearing angle for the generator for a
three phase fault at the point P when the generator is delivering 1.0pu power.
Assume that the voltage behind transient reactances is 1.2pu for the
generator and that the voltage at the infinite bus is 1.0 pu.
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Write a short note on a symrnetncal fault on a transmission line under no- 8
(b)  load condition.
(@) Using LU factors of Ypus [determine the voltage at buses of the system 12
Q6 shown when the current source at bus 4 is changed to T;=0.6/~120° pu. ATl o

other conditions are unchanged.

()  Derive the swing equation for a machine system connected to infinite busbar 8

Write short notes on any two 2 %10

Q7
(a) Kron’s Method

(b) Methods of improving transient stability

(¢) Fortescue’s Theorem @
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1. Question No 1 is compulsory. Master Sile -
2. Attempt any four questions out of remaining six.
3. Draw neat diagrams
4.  Assume suitable data if necessary

Q.1.a) Prepare signal flow graph for the block diagram shown in Fig. 1 and find the overall
transfer function by Using Mason’s gain formula.

Ris) + o BEs) Ci)
_—-p@———b- A5} {L—ﬂ-

|

Fig. 1 | (05)
Q. 1. b) Define/Describe/Write in brief the following, (05)
i. Root locus
2. Asymptotic Stability

3. BIBO Stability
4. Open and closed loop systems.

5 Two Evan’s conditions i.e. angle and magnitude conditions for any point in s-plane to
lie on root locus.

-
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Q.1.c) Explain in brief time domain interpretation of Pl and PD controller. (05)

Q.1.d) Fig. 2 shows the step response for second order system. Tolerance band for the settling

time is also shown in the figure. (05)

Determine following from the figure {(Approximately)

1. Damping ratio and natural frequency of oscillation of the system.
9. Transfer function of the system.

3. Steady state error.

“Stefi Response

U PR S

[A—

S e e

: L 3 25
Tine (sacons)

-
s
n

Fig. 2

Q.2 a) Find C(s)R(s) by using block diagram recuction technique for Fig. 3. (10)

e
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Q. 2. b) For the feedback system with forward path and feedback transfer function are given

below. a0

e
S

H(s)=1+K,

Determine the values of gain K and X, so that the maximum overshoot for the step
input is 0.2 and the peak time is 1 see, Find the rise and settling time for these values of
Kand K, .

Q.3. a) For a unity feedback system having open loop transfer function as

K(s+2)
s?(s* +7s+12) a0

G(s)=

Determine

i) Type of system
i)  Error constants K, K, and K, and

iii) Steady state error for parabolic input

Q.3. b) Prove the following statement (10)

“The asyimplotes cross the real axis at a point known as centroid, determined by the
relationship: (sum of real parts of pole — sum of réal parts of zeros)! (number of poles — number
of zeros)”. .

Q4 a) Consider the armature controlled d.c. motor shown in Fig.4 . In this system,

Ra - Resistance of Armature {ohm)

La - inductance of armature winding (H)

ia - armature current {A)

iz - field current (A)

Ca - applicd armature voltage (V)

e - back emf(V)

™™ - torque developed by motor (Nm)

0] - angular displacement of motor-shaft (rad)

J - equibvlaent moment of inertia of motor and load referred to motor shaft

(kg-m”) @
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fo - equivalent viscous friction coefficent of motor and load referred to motor
shaft.

Fig.4 Armature Controlled D.C. Motor

Derive the transfer function G(s) = B(sVE(s) and also draw the complete block diagram for the
same. (10)

Q4.b) Obtain the transfer function in the given SFG in Fig. 5. (10)
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Q5)

Q6.)

Q.7)
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Consider the unity feedback system with (20)

K
§)=
s(s+5)s+11)

do the following:

a. Find the gain, K, for the uncompensated system to operate with 30% overshoot.

b. Find the peak time and Kv for the uncompensated system.

¢. Design a lag-lead compensator to decrease the peak time by a factor of 2, decrease the
percent overshoot by a factor of 2, and improve the steady-state error by a factor of 30.

A unity feedback system with (20)

K
G(S):_f
A}

is to be designed for a settling time of 1.667 seconds and a 16.3% overshoot. If the
compensator zero is placed at -1, do the following:

a. Find the coordinates of the dominant poles.

b. Find the compensator pole.

¢. Find the system gain.

d. Evaluate the steady-state error characteristics.

Consider the unity feedback system with 20)

G(s)=——
(s+3)(s+95)

a. Show that the system cannot operate with a settling time of2/3 second and a
percentage overshoot of 1.5% with simple gain adjustment.
b. Design alead compensator so that the system meets the transient response

characteristics of part a. @
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1. Question No 1 is compulsory.
2.  Attempt any four questions out of remaining six.
3.  Draw neat diagrams
4.  Assume suitable dataif necessary
Question Maximum
No. ' Marks
Q1 (a) State Maxwell’s equation for static fields. Explain how they are 08
modified for time varying electric and magnetic fields.
(b) Uniform sheets charge with p, = (3%) nC/m? is located at z = 05
' 5mand uniform line charge with pr= (__ E;) nC/mat z= -3,y =
3m FindE at (x,-1,0)m.
(c) State Stoke’s theorem. 07
A circular conductor of radius ry = 1cm has internal field
_ 4
H= %(isin ar— 1cos ar)a_m (A/m)
Where, a = 4 . Find the total current in the conductor.
[4}
Q2(a) Define line, surface & volume charge density. . _ 10
Derive the electric field due to an infinite uniformly charged sheet.
(b) Write short note on spherical co-ordinates system. ' 05

Use cylindrical coordinate system to find the area.of the curve surface
of right circular cylinder where r=2mh=5mand30° <@ <
120° (See Fig. 1)
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() Giventhat D = S%ar (C/m?) in spherical coordinates, evaluate both
sides of the divergence theorem for volume enclosed by r =4 m and
6= E (see Fig. 2)

| %D.ds:f(V.D)dv

Q3(a) State and prove Gauss’s law. Describe applications of Gauss’s law.

()  Given, D = Dy, Sin(wt + fz)@; in free space. Find E, B and H.
Sketch E and H at t=0

(¢ Find, the work done in moving a point charge @ = —20 uC from
origin to (4,2,0) m in the field ‘

E = 2(x + 4y)a, + 8xa, (V/m)
Along the path x? =8y

Q4(a) Starting with Amperé's law, derive Maxwell's equation in integral
form. Obtain the corresponding relation by applying the Stoke's
theorem.

(b) . Derive an expression for magnetic field intensity due to a linear
conductor of infinite length carrying current I at a distance, point P.
Assume R to be the distance between conductor and point P. Use Biot-

Savart’s Law.

(¢) ~ Find the magnitude of D,P and €, for a dielectric material in which
E = 0.15 MV /mand X, = 4.25.

Q5 (a) Derive an expression for potential energy stored in static electric field
of n point charges.

(b)  Two paraliel conducting disks in Fig.3 are separated by 5mm and
contain a dielectric for which €, = 2.2 . Determine the charge density

on disk. @

10

05

05

08

08

04

10

05
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(c)

@

Q6(a) -

(b)

(©

Q7(a) '

®)

(©)

TNB Tech (Elet) semy, € fecoommgnedic deld 4 Wangy .
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Fig. 3
Given A = 5sinfdg + 5sin®d , Find V.4 at (0.5,7/4,7/4)
Find the angle between A = (10 @, + 2@,) and

B = (—4&3, + 0.5 ciz) using both dot product and cross product.

Derive Poisson’s and Laplace’s equation.

Given thatE; = 2@ — 3a, + 5a; V/m at the charge free dielectric

interface of Fig. 4 .Find D, and angle 8, and 6.

Fig. 4

The amplitude of E* in free space (Region 1) at the interface with
region 2 is 1.0 V/m. If Hy = —141X 1073 A/m, €,, = 18.5 and

g, = 0, Find Uyra:

Write short note on
1. Wave Equations
7 Reflected waves and intrinsic impedance for various materials.

Find the voltagé across each dielectric in the capacitor shown in Fig. 5
when the applied voltage is 200 V.
- - :. 13 mm
3 mm

Fig. 5

Identical charges of Q(C)are located at the eight corners of a cube with
side of [ meter show that coulombs force on each charge has

. 3.29Q2
magnitude (41:6012) N. @

a1 Leluhs

03

\
.
l

08

06

06

10

04

06
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Note: Mas e, & le .

¢ Solve any 5 questions from 7 questions

* Assume suitable data if required.

* Figures to right indicate full marks.

e Answers to all sub-questions should be grouped together.

Ql A Explaiﬂ' interfacing of external memory to 8051, 10

B.  Explain interfacing of stepper motor with 8051 microcontroller, 10

Q2) A. Write short note on port ! of 8051 microcontroller. 10

B. A switch is connected to in P1.0 and LED to P2.7. Write a program in 10
assembly level to get the status of the switch and send it to LED.

Q3 A.  Write short note on 20

1. Keyboard interfacing with 8051
2. 8051 architecture

Lh

Q4 A Show the contents of PSW register after the execution of following
instructions. '
MOV A, #0BFH
Add A, #1BH .
B.  How is the stack used in the case of a CALL (LCALL or ACALL) 5
instruction?
C.  Show code (program) for a nested loop to perform an action for 500 times. 5

D.  Write a program in assembly level to create square wave of 66% duty cycle 5.
on 8051 microcontroller’ bit 3 of poit 1.




Q3)

Q6

Q7N

A,

«

©

"r @ ‘CElCu’r) SGM——SZ]:

Mitvoc ontvoller £ Applicetings. 34 p€lo1i6.

Explain addressing modes of 8051 microcontroller.
Write C program to get the status of bit P1.0, save it, and send it to
P2.7continuously.

Compare Microcontroller with Microprocessor.
Explain interfacing of DAC with 8051.

Write short note
1. TMOD

2. Control word register of 8255

10
10

20
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Note: 1. Solve any FIVE questions of the following. All questions carry equal marks.

" 2. Group the answers to all sub-questions together.

Masyer file.
1. . . 1 . (10
- Convert the analog filter with system function, H{s)= 3 into a
(s+0.5)s? +0.55+2)
digital IIR filter using impulse invariance method, with7, =lsec.
An analog circuit has following normalized, s-plane transfer function: (19)
58+1
His)= 50—
) 57+ 04s+1
Determine the transfer function of an equivalent digital circuit using BLT with resonant
frequency of 10 Hz and sampling frequency of 60 Hz
2, Find the output y(n) of a filter whose impulse response is h{n)={1,1,1}and input signal (10)
x(n) = {3,-1,0,1,3,2,0,1,2,1} using overlap-save method and overlap-add method.
Given that x,(n) = {.2,2,1} and x.,(#) = {1,2,3,1}. (10)
Find x,(n) such that X, (k)= X, (k).x,(k).
3. Determine and sketch the magnitude and phase response of the sequence given below: (10)

y{n)=x(n)+0.9x( - 2)~0.4y{n- 2],
{Note: Plot the magnitude and phase response on a graph paper only.]

Using {requency sampling method determine the coefficients and draw realization diagram (1)
of a linear-phase FIR filter of length 15 which has & symmetric unit sample response and a

frequency response that satisfies the condition,
4

(1, k=0,123

2k
H{FJ {04, k=4

lo, k=567

L



_ Passhand attenuation.< 1. dB, Sampling frequency =28 kHz.

TY® Tedn. ( Elech) semTT
gl gignak processing - VA - ALCE
Determine the transfer function and sketch poles and zeros of an LTI system described by
the equation, y(n) = x(:3)+ O.Sx(n - 1)+ 0.8x(n - 2}«- 0.49 y(n - 2). Comment on the

stability of this system.

Using Hanning Window Function, design a sixth order lincar phase FIR lowpass filter

having cutoff frequency of iz- rad,

Determine 8-point DFT of the sequence x(n)= {1,2,4,,8,1 6,32,64,128} using radix-2 DIT
FFT algorithm.

Determine linear convolution of the following signals using convolution property of
DTFT.

x,(n) = nu(n) and x,(n)= 2) u{n-1).

Design a linear phase FIR highpass filter using Hanning window function, for the

specifications given below:
Stopband edge = 2 kHz, Stopband attenuation > 40 dB, Passband edge = 9.5 kHz,

Design a Butterworth digital IIR highpass filter using bilinear transformation by taking
T = 0.5 sec, to satisfy following specifications:
0.707 s |H{e” | <1.0 0657 <w <7

[F e} < 02 0<w <0457

Design a Chebyshev digital IIR lowpass filter using bilinear transformation by taking
T =1 sec, to satisfy following specifications: .

0.8<|H{e | <1.0 0<w<027
e ] <02 032r<0<7n

Justify: Impulse invariant mapping preserves the stability but is prone (o aliasing.
Explain the frequency warping effect in bilinear z-transformation method.

% * * Gl &

@

(10

(10)

(10)

(10)

{10)

(10)

10

(05)

(03)
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1. Question No 1 is compulsory.

2. Attempt any four questions out of remaining six.
3. Draw neat diagrams

4.  Assume suitable data if necessary

(a)  Discuss the principle of symmetrical components. Derive the necessary 10
Q1 equation to convert phase quantity into symmetrical components.
(b)  Write a short note on a symmetrical fault on a synchronous generator under 10
no-load condition.

A (a) Form the matrix Ypysusing singular transformation method for the system 10
Q2 shown below. The impedance data is given in Table .

Element Self Mutual

Bus Code | Impedance(pu) | Bus Code | Impedance(pu)

a 12 0.5

b 1 1-3 0.6 1-2 0.1

¢ 3-4 0.4

d 2-4 0.3

® o o
. —

Y O
®

©
oY
©

© ®

Derive and draw the interconnection for L-L-G fault. 10
(b)
(a) :
Q3 Draw the sequence network for the system shown in Fig. Determine the fault
current when (a)LLG and (b) LL fault occurs at point F. The per unit

10

[ e




reactances all referred to the same base are as follows:

Device Xo(pu) Xi(pu) Xa(pw)
Generator G1 0.05 0.3 0.2
Generator G2 0.03 0.25 0.15
Line 1 0.7 0.3 0.3
Line 2 0.7 0.3 0.3
Transformer T1 0.12 0.12 0.12
Transformer T2 0.1 0.1 0.1

7—-—-—‘
, T-ECOVeA)Sem 1L ~ Powuer s SrSfeem Fnal Y515 ')Jr»o?ﬁ;'\ ‘

Both the generators are generating ipu voltage.

‘ T G2
%
Y ¥

LiNg 4

St

gy oM

Y

(b)  What are the advantages of Ypys Over Zyys? Derive equations for elements of 10
Jacobian using polar coordinates.
(@) Three 6.6 KV generator A,B and Ceach of 10% leakage reactance and MVA 10
Q4 ratings 40,50 and 25 respectively are interconnected electrically as shown in
Fig. by a tie bar through current limiting reactors each of 12% reactance
based upon the rating of the machine to which it is connected. A three phase
feeder is supplied from the bus bar of generator A at a line voltage of
6.6KV.The feeder had a resistance of 0.06€2/phase and an inductive
reactance of 0.12C2/phase .Estimate the maximum MV A that can be fed into
a symmetrical short circuit at the far end of the feeder.

Lo

v A 'wvﬁ “W“
\ O"/o \g / o
0
1 10 o ‘1-/0 i 1‘0/0
F
(b)  Explain briefly Equal area criterion and how it may be used to study the 10

stability of a two machine system.
(a) For the given system a three phase fauit occurs at point P. Find the critical 12
Q5 angle for clearing the fault with simultaneous opening of the breakers 1 and
2 . The reactance values of various components are indicated on the diagram.




©

- ‘S.-'
-

o

(b)
(a)
Q6

(b).

Q7
(2)

(b)
(c)

~TE-CE —
E-Clle) 8/~ Power Sysyem Analysis. Dt o afig
The generator is delivering 1.0 pu power at the instant preceding the fault.

§0'5
] —-———-—[ a aa ¢ .
.ao 25 4005
_H—D] dO-L’ P v o lgo
IET=l2pu | J H— 'E
( End aﬁchwL)

Distinguish between steady - state and transient stability of a power system 8
and discuss the factors on which these depend. '

For the system given the generators are connected at all the four buses,
while loads are at buses 2 and 3.Values of real and reactive powers are listed
in a table .All buses other than the slack bus are PQ bus type. Assuming a
flat voltage start, find the voltage and bus angles at the three buses at the end
of the first Gauss Siedel iteration.

12

Bus Pi(pu) Qi(pw) Vi(pu) remark
1 - - 1.04/0 Salck bus
2 0.5 -0.2 - PQ bus
3 -1.0 0.5 - PQ bus
4 0.3 -0.1 - PQ bus
Line(bus to bus) R (pu) X( pu)

1-2 0.05 0.15

1-3 0.1 0.3

2-3 0.15 0.45

2-4 0.1 0.3

3-4 0.05 0.15

T

For the above problem ,let bus 2 be a PV bus now with [V,]=1.04pu.Once 8
again assuming the flat voltage start, find Q1,57, V3,V ,at the end of the first
Gauss Siedel iteration .Given 0.2<Q,<1.

Write short notes on any two 2*10

LU Decomposition
Fast Decoupled Method

Gauss Elimination

©),
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Question No 18 compulsory.
Attempt any four questions out of remaining six.
Assume suitable data if necessary

Explain states of a process.

Explain how is the least frequently used replacement algorithm implemented?
Draw structural model of balf adder circuit and write VHDL code to analyze
the same

How is the factor ‘S’ (average aumber of basic steps needed to execute one
machine instruction) improved in performance equation?

Explain different modeling styles in VHDL. Write VHDL code for 4:i
multiplexer using behavioral modeling.

Write VADL code for JK FF with rising clock edge. Make use of ‘process’
statement.

With a neat diagram explain set associative cache management system. Discuss
its merits and demerits over other cache management systems,

Compare 1. Paging and Segmentation 2. SRAM and DRAM

Explain various steps taken by CPU in interrupt haudling process.

With the hetp of neat block diagram explain the concept of DMA and its
transfer modes.

What is meant by the term nesting of the procedure? List three possible places
for storing return address for the procedure return. What is reentrant
procedure?

List and explain two types of 1/O interfaces

Explain the difference between inertial delay and transport delay.

Write VHDL code for 8 bit latch

List and explain different fypes of instructions used for programming.

Explain Displacement addressing mode in detail.

Write short note

Memory bierarchy.

Instruction Cycle.

Cache coherency.

1/Q Modules

Course Code : BTE303
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Duration: 3 hours EE306 Marks: 100

COURSE POVVER ELECTRONICS Class/Branch: T.E./ELEC_TRICAEW

Jan2016 | . Semester; V.

Note: Masker Ele .
* Question no. 1 is compulsory. '
* Solve any 4 questions from remaining 6 questions
e Assume suitable data if required.
» Figures to right indicate full marks.
* Answers to all sub-questions should be grouped together.
* Do not use graph papers

Q1) a) Whatis principle of operation of step down de to dc converter. 6

b) Draw output voltage and load current waveforms of half bridge single phase VSI withR-L. 4
load. (only waveforms are expected)

-~ -¢) - Write short note on SCR-using foliowing points
1. V-Icharacteristics
2. Latching and holding current of SCR

d) Draw output current and voltage waveform for the following load when it is fed by 4
controlled half wave rectifier.
1. RL load
2. Pure L load

Q2) a) Explain effect of source impedance on 3 phase full controlled converter. 10




b)
Q3) a)
b)
Q4) a)
b)
Q5) a)
b)
Q6) a)
b)
Q7 a
b)

T -CElet) Seva I
Power Cleckronics- D3-09)01)16.

With the help of neat circuit explain single phase dual converter.
which type of load this converter is used?

Explain the effect of variation in firing angle of rectifier on reactive power consumption
How the speed of domestic fan is controlled using ac controllers, using following pts

~circuit dia.
~waveform

Explain natural or line commutation.

Derive average output voltage and draw waveforms of output DC voltage and load current

of the following circuits

1. single phase full wave controlled rectifier with R-L-E load (continuous conduction

) mode )

is connected across load

Derive expression of average dc voltage for the three phase full wave controlled rectifier.

Assume load current is continuous & constant.

In above question the 3 phase rectifier is fed with 400V, 50Hz supply, calculate average dc

voltage,

Draw output voltage & current waveforms of single phase full wave controlled rectifier
with R load. (Assume suitable firing angle).

Draw output voltage and load current waveform of 1 phase full wave bridge ,controlled
rectifier with R-L-E load and a = 30°

Assume load current is continuous and constant.

Justify your waveforms

Explain single phase sine triangular wave PWM technique used for inverters
using following pts

-why p.w.m. required for inverters?

-circuit dia

~waveform

With the help of neat sketch explain inverter connected to grid as a power factor
compensator,

Draw output voltage and load current waveforms of 1 phase full bridge voltage source
inverter connected to following loads. Justify waveforms.

1. PurelL
2. R-L , @

single phase half wave uncontrolled converter with R-L load and freewheeling diode

16

12
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Max. Marks: 100 Duration: 3.00 Hrs

Class: T.Y.B.Tech. (Electrical) Semester: V
Name of the Course: Electromagnetic fields and waves

Instructions:

1.  Question No 1 is compulsory.

2. Attempt any four questions out of remaining six.
3.  Draw neat diagrams
4.  Assume suitable data if necessary

Question
No.

Q1 (a)
(»)

(9)

Q2(a)

®)

(©)

Derive the electric field due to an infinite uniformly charged sheet.

Four point charges, each 20 uC , are onthe x andy axes at £ 4m.
Find the force on a 100 uC point charge at (0,0,3) m.

State Stoke’s theorem.

A circular conductor of radius 1, = 1em has internal field

7o 1071 . r -
H= by (;sm ar —=cos ar) dg (A/m)

2n

Where, a = — . Find the total current in the conductor.

To

State Maxwell’s equation for static fields. Explain how they are
modified for time varying electric and magnetic fields,

Find the work done in moving a point charge @ = —20 uC from

origin to (4,2,0) m in the field

E =2(x + 4y)a, + 8xa, (V/m)
Along the path x? =8y .

. Determine the flux crossing a 1 mm by 1mm area on the surface of

cylindrical shellat r = 10m, z=2m,@ = 53.2°if,

D =2xd, + 2(1- y)a, + 4z &,

At point P (see fig. 1) o
1

Program: Electrical Engineering
Course Code : EE301

™Mastev & le

Maximum
Marks
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Q3(a)

®)

(¢}

(©)

Q5(a)

(b)

A

TN
N

L 4
/ (10, 53,7, 2)
E y

£3,2° ds

0
Fig.1

State and prove Gauss’s law. Describe applications of Gauss’s law.

Gwen D DS m(wt + Bz)ax in free space. Pmd E B and H.

Sketch E and H at =0

Write short note on cylindrical co-ordinates system.

Use cylindrical coordinate system to find the area of the curve surface
of right circular cylinder where r = 2m,h=5mand30° < ¢ <
120° (See Fig. 1)

2073
Fig. 1
Starting with Ampere's law, derive Maxwell's equation in integral

. form.. Qbtain. the corresponding relation by .applying_the Stoke's.

theorem.

What is coulombs law? Charge is distributed uniformly along an
infinite straight line chargep;. Develop the expression for E at point P.

Find the magnitade of D, P and e, for a dielectric material in which
E=015MV/mand X, = 4.25.

Derive an expression for potential energy stored in static electric field
of n point charges.

Two parallel conducting disks in Fig.3 are separated by 5mm and
contain a dielectric for which €, = 2.2 . Determine the charge density

on disk. @

10"

05

08

08

04

10

05
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Given 4 = 55in@5 + 5sin@d; , Find V.4 at (0.5,7/,,%/,)

Find the angle between 4 = (5.8 &, + 1.554,) and B = (=6.93, +
4.0@,) using both dot product and cross product.

Derive Poisson’s and Laplace’s equation.

(b)  Given that E; = 2a; — 3@, + 5@; V/m at the charge free diclectric 06
interface of Fig. 4 .Find D, and angle &, and ;.

Fig. 4
(c) Identical charges of Q(C)are located at the eight corners of a cube with 06
side of ! meter show that coulombs force on each charge has
2
magnitude (i::ﬁz) N.
Q7(a) Write short note on 10

1. Wave Equations
2. Reflected waves and intrinsic impedance for various materials.

(b) Find the Qoltage across each dielectric in the capacitor shown in Fig. 5 04
when the applied voltage is 150 V.
an

Fig. 5

(© The amplitude of E* in free space (Region 1) at the interface with 06
region 2 is 1.0 V/im. If Hj = -1.41x 1073 A/m, €., = 18.5 and

g3 = 0, Find p,.,. @







LIb _— Re-fxam
© 501 b

e cEren) som L
et 5751?6“’“ - T
/ Bharatiya Vidya Bhavan's
Sardar Patel College of Engineering

(A Government Aided Autonomous Institute)
Munshi Nagar, Andheri (West), Mumbai ~ 400058.

Re Exam

Jan, 2016
Max. Marks: 100 Duration: 3 Hours
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Name of the Course: Control System [ Course Code : EE302
Instructions:
1. Question No ! is compulsory. _ .
2. Attempt any four questions out of remaining six. Master file.
3.  Draw neat diagrams
4. Assume suitable data if necessary
Q.1.a) Draw the signal flow graph of the following 0%5)
a)
x, = —x,—3x;+3

Xy = 5x —2x,+x

x, = 4x,+x, -53x,+5 ;

b) ' ‘
2x, +3x, +x, =1

X 2%, —x, =1

3%, +x,=0
Q.i.b) Derive an expression for peak overshoot for a typical second order system for unit step input.
(03)
Q. 1. ¢) Define/Describe/Write in brief the following, ' (05)
1. Root locus
2. Asympiotic Stability
3. BIBO Stability

4. Open and closed loop systems. ;
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5. Two Evan’s conditions i.e. an

gle and magnitude conditions for any point in s-plane to
lie on root locus.

Q.1.d) Explain in brief time domain interpretation of P and PD controller,

(05)
Q. 2 a) Find C(s)/R(s) by using block diagram recuction technigue for Fig. 1. (10)
Gg(S) —
_ (rg(s) b
Gifs) G3(s)
" C(s)
1 Gyls) g
(y(s) [——rt{ G, ()
(rs(s) ft——— |
Fig. 1
Q. 2. b) The open loop- transfer function of a unity feedback system is given by 10
G(s)=
(s) s(fs+1)

Where K and T are positive constants. By what

factor should the value of gain “K* be

reduced so that the peak overshoot of unit-step response of the system is reduced from
75% t0 25%9
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Q.3. a) (1)Using Routh criterion determine the relation between K and 7' so that unity
feedback control system whose open loop transfer function given below is stable

K
S[S(S+IO)+T] ©)

G(s)=

(2)Determine the modified relation between K and 7 if all the roots of characteristics

equation as determined in (1) are to lic to the left of the line s = —11in s-plane.  {10)

Q.3. b) Unit step response of the first order unity feedback system is given by

c(t)y=1- e—%‘)0

Determine its (4)
a. Open loop transfer function.
b. Closed loop transfer function.
c. Steady state error for step input.
d. Steady state error for ramp input.
Q.4. a) Prove the following statement (10)

"The asymplotes cross the real axis at a point known as centroid, determined by the
relationship: (sum of real paris of pole — sum of real paris of zeros)/ (mumber of poles — number
of zeros) .

Q4 b) Consider the armature controlled d.c. motor shown in Fig.2 . In this system ,

R¢ - Resistance of Field winding (ohm)

L¢ - inductance of Field winding (H)

I - armature current (A)

i - field current (A)

€a - applied armature voltage (V)

€h - back emf(V)

Tw - torque developed by motor (Nm)

Q@ - angular displacement of motor-shaft (rad)

] - equibvlaent moment of inertia of motor and load referred to motor shaft
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(kg-m"?)
fo - equivalent viscous friction coefficent of motor and load referred to motor
shaft.

i foonstant)

Fig.2 Field Controlled D.C. Motor.

Derive the transfer function G(s) = 8(s)/E«(s) and also draw the complete block diagram for the
same, (10)

Q5 a) Obtain the transfer function in the given SFG in Fig, 3. 10)
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Q5 b) Consider the unity feedback system with (10)

K
(s+3)(s+5)

Show that the system cannot operate with a settling time of 2/3 second and a
percentage overshoot of 1.5% with simple gain adjustment.

G(s)=

Q.6) A unity feedback system with forward transfer function

K
(s+2)(s+3)s+7)

is operating with 10% overshoot,

G(s)=

a. What is the value of the appropriate static error constant?
b. Find the transfer function of a lag network so that the appropriate static error constant

equals 4 without appreciably changing the dominant poles of the uncompensated system

20)
Q.7) For the unity feedback system with

K
(s+1)(s+4)

Design a PID controller that will yield a peak time of 1.047 seconds and a damping ratio
of 0.8, with zero error for step input, @

G(s)=

20
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o AMStruetions: e . e
1. Question No 1 is compulsory. Master dile .
2. Attempt any four questions out of remaining six.
3, Draw neat diagrams
4. Assume suitable data if necessary and justify the same.
Ques. Max.
No Marks
Q1.{a) | What is the nced of leading power factor operation of synchronous motor. 05
(b) Explain in brief the armature reaction in case of synchronous generator. 05
() “Explain how to make single phase Induction Motor as self start motor. 05
(d) | What is synchronization, What are the conditions for synchronization, 05
]
I
Q2(a) |  An11kV, 50 Hz, 14860 kVA, three phase, 40 pole star connected 20

hydroelectric generator gave the following data on open circuit.

Irin A 10 15 20.5 25 30 35 40
Erin kV 1645 9.0 11.0 12.2 13.25 | 14.0 14.5

—

S5.C. Test: ;=18 A, 1, =780 A
ZP.F.Test: [;=525A, I,=780 A, V;=11kV
3 ~ Fimdthe'voltage regulation 4t tated armatire current of 780 A at 0.8 pflag
by
1) MMF methodand  i1) ZPF method
(take armature resistance of 0.2 ohms/phase)
Q3(a) | What is the need of parallel operation of synchronous generator? 03+03+02
What are the conditions to be satisfied for connecting two generators in
parallel? What is the way of changing the load shared between the two
generators?

(b} | Two similar alternators operating in parallel have the following data: 12
Alternator 1-- Capacity 2 MW, frequency drops from 50 Hz at no load to
48.0 Hz at full load
Alternator 2 — Capacity 2 MW, frequency drops from 50.5 Hz at no load
to 48.5 Hz at full load.
Prime mover speed regulation is linear. !
(i) Calculate how a total load of 3.6 MW is shared by each alternator.
Also find the operating bus frequency at this load.
(i) Compute the maximum load that these two units can deliver
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without overloading either of them.,

Q4(a)

Explain the slip test to calculate the reactances of salient pole synchronous
machine.

10

(b)

A 3300 V, star connected synchronous motor is operating at constant terminal
voltage and constant excitation. Its synchronous impedance is (0.8+j5)Q2. It
operates at a power factor of 0.8 leading when drawing 800 kW from the
mains. Find its power factor when the input is increased to 1200 kW,
excitation remaining constant.

10

Q5(a)

Explain the Blondel’'s model used for the analysis of salient pole
synchronous machines.

08

(b)

Draw and explain in brief the V-curves and inverted V- curves of
synchronous motor.

08

(c)

A synchronous generator supplying isolated load with constant field current.
Mechanical input to synchronous generator is increased; explain the cffect on
excitation voltage, armature voltage, armature current and power factor.

04

Qb(a)

What are the advantages of field winding is on rotor and armature winding is
on stator in case of synchronous generator

08

(b)

A 600 V, 6-pole , 3-phase, 50 Hz, star connected synchronous motor has a
resistance and synchronous reactance of 0.4 € and 7 € respectively. It takes
a cuwrent of 15 A at upf when operating with a certain field current. With the
field current remaining constant, the load torque is increased until the motor
draws a current of 50 A. Find the torque (gross) developed and the new power
factor.

12

Q7(a)

Explain the procedure to draw the potier triangle in case of ZPF method.

08

(b)

Draw the phasor diagrams of salient pole synchronous generator at Jeading,
lagging and unity power factor. Do not neglect armature resistance. |

06

(c)

Discuss in brief the location and purpose of damper winding in synchronous |
machine,

06
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