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Q1.
“ 1 An isolator is installed
Option A: | to operate the relay of C.B.
Option B: | as substitute for C.B.
Option C: | generally, on one side ofa C.B. '
Option D: | generally, on both sides of a C.B. ‘;' <
\ /-,,
2. Circuit breakers usually operate under
IFSSE
Option A: | steady short circuit currenty D& ¢
Option B: | sub transnmt state of short cn'cult cutrent
Option C: 5
Option D:
SRR ARG

A The relgy operating speed does not dep nd pon
Option A: | The spring tensionx & ». e S i o
Option B: | The rate of flux built up\ A
Option C: | Armature core airgap G ;“
Option D: | Area,of thest R 1 '

R 8% ,i‘»’qﬁ:‘“‘xk& s e ERGEe

4. Plug setting of electromagnetlc relay can be altered by varying

Option A: umber of amperes tums* \2“" N

Option B: -}

<Air gap of magnetic path

Option G .
'-———%"-r-

Ad'ustable back stops (7
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Q1. Choose the correct option for following questions. All the Questions are compulsory and
(20 Marks) | carry equal marks (02 marks each)
1 The Access Bank of PIC18 consists of and Registers.

Option A: | General Purpose & Bank select
Option B: | General Purpose & File Select
Option C: | General Purpose & Working
Option D: | General Purpose & Special Function

2. RLCFF,d,a
For the given instruction syntax, which STATUS flag/s will gt affected
Option A: | Z

OptionB: | Z N
OptionC: | Z N, C

OptionD: | N
3, PIC 18 microcontroller has size of address bus and size of data bus to access
Data RAM.

Option A: | 8 bit, 8 bit
Option B: | 12 bit, 8 bit
Option C: | 16 bit, 8 bit
Option D: ] 21 bit, 16 bit

4. MOVLW 00xH,

MOVWEF TRISC

What will happen after execution of above instructions?

Option A: | Poit C will act as Input Port e

Option B: | Port C will act as Qutput Fort.

Option C: | Port C will Load WREG register with 00H value

Option D: | WREG register will get loaded with the content in PORTC register.

3 To access the program code from program merory, pointer is used and to access the
data from programt memory, pointer is used.

Option A: | Program Counter, Table Pointer
Option B: | Program Counter, File Select Register
Option C: | Table Pointer, File Select Register
Option D: | Table Pointer, Program counter

6. The Analog to Digital converter of Pic18F is a bit converter.
Option A: | 4
OptionB: |8
OptionC: | 10
Option D: | 12 R
= 1 To write the Command Word to Command Register of LCD, select the appropriate status to be

maintained at RS and RW pin respectively.
Option A: | RS=0,RW=0 :
OptionB: |RS=0,RW=1

Option C;- | RS =1, RW=0
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OptionD: |RS=1,RW=1
4
8. Write an instruction to Start the analog to digital conversion in ADC module of Pic18
microcontroller.
Option A: | ADCONObits. ADON=0;
Option B: | ADCONObits. ADON=1;
Option C: | ADCONObits.GO=0;
Option D: | ADCONObits.GO=1;
9. If the SPBRG register of serial communication is loaded with 03H and the clock frequency (Fosc)
is 10MHz. Select the most appropriate Baud are set by serial communication module.
Option A: | 2400
Option B: | 9600
Option C: | 19200
Option D: | 38400
10. In PWM mode of CCP module, the associated CCP pin is set as
Option A: | Input pin
Option B: | Output pin i
Option C: | Clock input pin for timer
Option D: | Interrupt pin
Q2 Solve any Four out of Six questions (05 marks each)
(20 Marks) ‘
A. Explain the Status register used in Pic18 microcontroller and also explain its significance.
B Write the differences between microprocessor and microcontroller.
C Describe.the Access Bank concept used in Pic18 microcontroller.
D Explain the structure of Timer0 control register (TOCON) used in Timer0.
E Explain the GIE and PEIE bits with reference to interrupt.
F Explain stack and subroutine. Explain any one instruction associated with that.
Q3 Solve any Two Questions out of Three (10 marks each)
(20 Marks) |- ' :
A What is mean by addressing mode? Explain the different addressing modes used in picl8
microcontroller. g :
B Describe the various spepial function registers used in USART module used in Picl8
microcontroller for serial communication.
C Draw the block diagram of ADC module used in Pic18 microcontroller and hence explain
the control registers associated with the same.
Q4 Solve any Two Questions out of Three (10 marks each)
(20 Marks) = : e
: Write a C program for Timer0 to generate a square wave of 100 Hz frequency at RB7
A pin. Assume the oscillatory frequency (Fosc) as 10 MH2. Operate Timer0 in 16 bit mode
with a prescaler of 128.
B | Describe the Compare, Capture and PWM (CCP) module of Pic18 microcontroller.
€ - Write a short note on Stepper motor interfacing with Pic18 microcontroller.
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Q1 Choose the correct option for following questions. All the Questions are
‘ compulsory and carry equal marks (20Marks)
1. Which of the following system provides excellent steady state response
Option A: | Lead compensator
Option B: | Lag compensator
Option C: | Proportional + Differential controller
Option D: | Proportional + Integral controller
2. The state feedback controller
- Option A: | Increases the steady state etror
Option B: | Decreases the steady state error
Option C: | Improves the transient behavior
Option D: | Improves both steady state and transient behaviour
3. Where onthe s-plane should a pole be placed to drive the steady-state error of asystem
to zero?
Option A: | At origin
Option B: | s=1
Option C: |'s<1
Option D: | s>1
4. Pole of a first order compensatoris on the right side of the compensatorzeroons-
plane. Identify the compensator
Option A: | Lead compensator ‘
’ Option B: | Lag compensator
Option C: | Lag-Lead compensator
Option D: | Lag or Lead compensator
3 The objective of the continuous ‘compensator design is to reduce the settlng time
by a factor of 2 with the same damping ratio. One of the dominant closed loop
poles of the system with the required damping ratio is at -5-j4. Then the new peak
time is
Option A: | 8sec
Option B: | 10sec
Option C: | 0.31sec
Option D: | 0.39sec i
6. What is the steady state error for the digital system with forward transfer function
_ _013(z42) . . . _ _ 5
(2) PT—pTY with ramp input, if the sampling time T=0.5sec ?
Option A: | 0
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Option B: | 2.12
Option C: | 1.95
Option D: | 2.05
7. Duringthe lag compensator design with Bode-plot itis observed that the frequency
corresponds to PM,equied -180 +10 is 29rad/sec. At this frequency, magnitude of the
uncompensated system is 22dB. Then the lag compensatoris,
Option A: | 02.079(s+29)
(s+0.23)
Option B: 0.018 (S+2.9)
(s+0.052)
Option C: | 0.079(s+0.018)
(54+2.9)
Option D: 0.018 (S+0.079)
(s+2.9)
8. Which of the following system is controllable but not observable?
Option A: | . [—5%="0 } 542 ~
AT [ 05 _2] B—[Ol andG={1l 5]
Option B: | po[=5 01 g #] =
A= ) [33' and C=[0 5]
Option C: [ [~5 07 g2[ Y] =
A 0 —2 B __23_ and C=[0 5]
Opton D: | ,_[-5 O S A 4
A= g 3 [__3- and C=[2 5]
9. A pulsed transfer function in the forward path of the unity feedback system is
g ..._K.(.?.ig.)...-— i H : 5
G(2) Sopzyzdddl .What is the range of K for which the systemis stable?
Option A | 0<K<0.235
Option B: | 0<K<0.5
Option C: | 0<K<0.3
Option D; | 0<K<0.125
10. One of the dominant closed loop poles of a digital systemin z-domain is at
0.4+j0.5. What is the settling time with the sampling time T=0.25?
Option A: | 4.42 sec
Option B: | 2.24 sec
Option C: | 1.26sec
Option D: | 2.83sec
PART-B
Q2 Solve any Two Questions out of Three 10 marks each
Given the negative unity feedback systern G(s) =m use frequency
A response methods to determine the value of gain, K, to yield a step
response with a 20% overshoot.
. : L — (s+6)
Consider the following transfer finction: G(s) i If the system
B is represented in cascade form, design a controller to yield a closed loop
' response of 10% overshoot with asettling time of I sec. Design the controller

ir.aiktclibrary.org
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by first transforming the plant to phase variables. Draw the plant
representation in cascade form with the controller gains.

For step, ramp, and parabolic inputs, find the steady-state error for the
feedback control system shown in Figure with Gi(s) = 2 Consider T=0.1

s(s+1)
sec.
- T
1-eT5
R(s) + :E“(SJ = o G5 Cla)
# T
Q3 Solve any Two Questions out of Three 10 marks each

Consider a unity feedback system with feed forward transfer function

o K(s36) g ; : e . .
G(s) = e It is operating with a dominant-pole damping ratio

A of 0.707. Using Root-locus, design a PD controller so that the settling time |
is reduced by a factor of 2. Draw the compensated Root-locus and verify the
performance, :

Find the range of sampling interval, T, that will keep the following system
. _ 10
with Gi(s) s stable,
B Ris) + Ews) |1-eT8 Cls)
(@ . w  G(s) -
- T
Given the plant
AT, _1 1 [0
c x—[O 2]x+ 1]u y=[1 1]x

Design an integral controller to yield a 15% overshoot, 0.6 second settling

time, and zero steady-state error for a step input.

Q4

| Solve any Two Questions out of Three 10 marks each

Given T(z) = %%where D@) = z* + 2% — 2z + 0.5, use the Routh- Hurwitz

criterion to find the number of z-plane poles of T(z) inside, outside and on
the unit circle. Is the system stable?

For a. unity feedback system with G(s)=

K
s(s+10)(s+200)
compensator using Bode-plot so that the system operates with a 20%
overshoot and a static error constant of 100. Draw the compensated Bode-

design a lag

| plot to verify the performance after the design.

. (s+2)
CODSld‘ef the p]ant G(S) (s+5)(s+6)(s+9)

Design an observer with a transient response described by {=0.6 and wn=120.
Place the observer third pole 10 times as far from the imaginary axis as the

which is represented i parallel form.

* |"observer dominant poles. Transform the plant to observer canonical form for

the design.

3| Page
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01 Choose the correct option for following questions. All the Questions are
i compulsory and carry equal marks. (2 marks each) (20 Marks)
1. If x (-t) = x (t) then the signal is said to be
Option A: | Even signal
Option B: | Odd signal
Option C: | Periodic signal
Option D: | Non periodic signal
2. Given a unit step signal u(n), the time difference [u(n)-u(n-1)] is equal to
Option A: | a unit impulse signal '
Option B: | another step signal
Option C: | a unit ramp signal
Option D: | None of there
3. The unit impulse is defined as
Option A: | () =05t =0
Option B: |.8(t) =c0;t =0
=0, t£0
Option C: | §(t) =05t =0
and [~ §(t)dt=A
Option D:'| §(t) =005t =0
=0; t#£0
And [ §(t)dt = |
4. -A periodic signal x(n) of period N1 is added to another periodic signal of period N2 .
“I.Then the period of the resulting signal is always
Option A: { N1+N2
Option B: | N1N2 r
Option C: { LCM of Nland N2
Option D: {'GCD of Nland N2
: 5. ; What does the zero-state response of the system means?
| Option A: | Response of the system when initial state of the system is zero
~Option B: :Response of the system due to input alone
Option C:~ . Response of the system due to input alone when initial state of the system is zero
" | Option D:| Response of the system due to input alone when initial state is neglected
6. { For H(z) the ROC of the stable LTI system is given as
_Option A:_| Entire z-plane, except at z=0
_Option B: | Entire z-plane, except at z=o0
Option C: .)“\Contain unit circle
Option D: { ROC does not exist
7. B " An LTI system is said to be causal when
‘the valug of an impulse response is zero for all nlegative values of time

| Option Ak

F398EFCI1F13F4B2A267CB6C11E08628F
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Option B: | the value of an impulse response is unity for all negative values of time

Option C: | the value of an impulse response is infinity for all negative values of time

Option D: | the value of an impulse response is negative for all negative values of time

8. A LTI system is if Y h(n)<infinity. Here the summation is absolutely
summable

Option A: | stable

Option B: | causal

Option C: | unstable

Option D: | time invariant

9. The IIR filter designing involves

Option A: | Designing of digital filter into digital domain and transforming into analog domain

Option B: | Designing of analog filter into digital domain and transforming into analog domain

Option C: | Designing of digital filter into analog domain and transforming into digital domain

Option D: | Designing of analog filter into analog domain and transforming into digital domain

10. A filter is said to be linear phase filter if the phase delay and group delay are

Option A: | High

Option B: | Moderate

Option C: | Low

Option D: [*Constant

Q2_ Solve any Four out of Slx (5 marks each) = ’ (20 Marks)
A | Determine Even and Odd parts of the 51gnal x(n)—{Z 2 6 2}

B | Explam any five properties of Z transform

Find the Trigonometric Fourier series for the periodic signal shown in figure

4+ x()

1

D | Find IDFT of X(K)={4,-j2, 0, j2} using DFT by matrix method.

E | ‘State the advantages and limitations of digital filters.

- | Find the order of the IIR filter for a given specification using Bilinear Transformation

- - method.
0.8 SH(e)| <1 ~=mmmmmmmmn 0fw<02=n L

__|H(e") 0.2 ---ooe 0.6m<w<n

F398EFCIF13F4B2A267CB6C11E08628F
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i
Q3. Solve any Two Questions out of Three. (10 marks each) (20 Marks)
Determine the impulse response and step response of the causal system
A | given below and discuss on stability
y(n) - y(n -1) - 2y(n - 2)=x(n - 1) + 2x(n - 2) QRS
B | Find DFT of the sequence x(n)={ 1,2,3,4,4,3,2,1} using radix-2 DIT FFT algorithm“ wilsl
C | Discuss the design procedure for low pass digital Butterworth IIR filter. :
Q4. (20 Marks)
A | Solve any Two. (S marks each)\ ) '
i. | Check whether the system 'y(n')¥x(n) x(h-ZS is 1.Static or dynafhic 3.Linear or nonlinear
3.Causal or non-causal, and 4.Shift-invariant or shift-variant
ii. | Designan FIR digital filter to approximate an ideal low pass filter with passband gain of
unity, cut off frequency of 850 Hzs and working at a sampling frequency of fs=5000 Hz.
The length of the impulse response should be 5. Use a rectangular window.
| iii. | Discuss Reetangular and Hamming windows used to design FIR filters.
B | Solve any One. (10 marks each)

Determine the inverse Z-transform of X(Z) = -Tz——- if the ROC are:
3z°—4z+1
1. z‘>1,
1
2. z <§'
1
3. §< z<l]

ii.

A Tinear shift invariant system is described by the difference equation,

y(n) — -3- y(n-1) + %y(n-Z) = X(n) + x(n-1) with y(-1) = 0 and y(-2) = -1. Find the

| natural response of the system

F398EFCI1F13F4B2A267CB6C11E08628F
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Q1.
compulsory and carry equal marks

1. In BLDC motor field winding is kept on
Option A: | Stator
Option B: | Rotor
Option C: | Can be placed anywhere
Option D: | Absent

2. The speed-torque characteristics of the BLDC motor are similar to that of ™.
Option A: | DC Shunt Motor
Option B: | DC Series Motor
Option C: | Induction Motor ‘
Option D: | Compound Motor

JI/\\.,:- 5 2% (7. V;:;{? 2‘1\{07’: ; \:3

3, The stator of reluctance motor resembles,
Option A: | Induction Motor
Option B: | DC motor
Option C: | Synchronous Motor
Option D Corrpound Motor

4. Whmlgbft!ibmli wing
Option A: | Servo motor
Option B: | D& metor. - - RS o H PR LS
Option C: | Stepper motor
Option D: {'Linear Induction Motor (LIM)

3 \'?’;' MO D T T TS TN
5 &L Stel)per motor l'llll)Slll response to

ey
e ;\\ f \ NG ey

A w0
‘\K-*A\-“ fe Y - \/'\Vh\?’

I aprogrammed sequence of mpuf elecmcal pulses.

"1 "Pulse Wadth Modulation (PWM);

“J<Feedback signal

Pulse Posmon Modulatlon (PPM)

4. Tl;ev direcuon 6f rotation of Switch reluctance Motor can be reversed by

2y Changing the supply terminal

i

tion"Bi | Changing the Rotor terminal wire

€'k Changing the Stator terminal wire

< Rotation can’t be reversed

DF S
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each. If rotor has 60 teeth, calculate the stepping angle.
Option A: | 0.9 degree
Option B: | 3 degree

Option C: | 0.5 degree
Option D: | 1.8 degree

9.

Option A: | Concentrated single phase winding.
Option B: | Distributed single phase winding.
Option C: | Solid conducting plate.

Option D: | Distributed three phase winding.

10. Which of the following mode of operatlon 1§_ ppssnble in swntched reluctancek
motor? ST y
Option A: | One quadrant
Option B: | Two quadrant
Option C: | Three quadrant
Option D: | Four quadrant

A
o
L]

kiig 0

< \
Q
>

T
%amd

Q‘f;:, >-

~

8 $ﬁlv‘e;§n§'l‘wo Questions out of Three 10 marks each

rive the torque equation of synchronous Reluctance motor.

4> Explain the sensorless control of BLDC motor? What are its advantages?
“FExplain the principle of working of an linear induction motor and write down

its advantages and disadvantages.

v o
U of
s

2|Page
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