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1. Question-1 is compulsory.

2. Answer any three questions from remaining five.
3. Assume suitable data if necessary.

4. Numbers in the right indicate marks.

I 1.  Answer the following questions. (Each question carry 3 marks) Qg g g <
(a) Distinguish between linear valve and equal percentage va.lve 5 \';‘: N ISEE
(b) Draw circuit diagram of a basic RC band- pa.%,ﬁltén Sl\etch its: freq\uency-‘, SRR ¢

response clearly showoing the expressions cut-off freimenmes X
(c) Describe any two discontinuous controlle 3 ;
(d) What are two PLC operation mode:;? "D?eacnbe both mudf ;

2. (a) Draw basic pneumatic system and escrib ts. T 10

A co verters Wlth neat c1rcutt dlﬂr‘l- 10

(b) Illustrate the working of V—tofl ‘au
grams. 3

3. (a) Consider the mstrumeutatxon‘amphﬁer shOWn m ﬁgure -.below Denve the 10
expression for V,,, amsl compute the remstors for the g&m of 101

vy

&
ARA
Yvyy
> 3"
: 2
-
m -
30
V
<l
g

U T
+ '’

(b} Whash are the. cnterxar -aelet;\tmg cbntmner mode for a given process? De- 10
scnbe the rat;o eontrolle wlth clea.rly ‘specifying the types of processes for
Wthh it ‘is used

4. (a) An mtsgral connroller is used fbr speed control with a setpoint of 12 rpm 10
; - within a mng,e, 0f 10 to 15 Ipm. The controller output is 22% initially. The
2 mt;egra} gain: K;ﬁ = "Q;15% controiler output per second per percentage error.
If the spee& Jﬁmps to'l“’?; fpm calculate the controller output after 2s for a
coustaaxt' ep ;

(b) Dra jthe basm structure of PLC and describe its components in detail. 10

[TURN OVER]
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(a) Develop the physical ladder diagram for a motor with the {Qllowmg' NO
start button, NC stop button, thermal overload limit switch opens on h)gh
temperature, green light turns on when running, red light tumb on &Sr thermg.l
overload.

(b) What is a Data Acquisition System (DAS)? Descnbe, wﬂ;h ciea“.r dtagram y

working of a typical DAS.

Answer any two of the following questions.

(a) Write a short note on SCADA.

NG E4166FBCBC26C4FOD54936BI6AECI0A9
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NB: (1) Question No. 1 is compulsory. o
(2) Attempt any three questions from remaining five questlons. e
(3) Assume suitable data if required but justify the same. e
4) Flgures to the right indicate full marks :

Q.1 Attempt any four from following 5 i s N 20 i

a Describe different modes of operation of SCR thh the help its. sta.tlc V—I-_
characteristics and explain what is holdmg.lf urrent and latchmg current

b Explain single phase full-bndge mverter wlth R Ioad. >

¢ Explain with the help of neat c1rcu1t dlagram and anefonns What the eﬁfect 5
of freewheeling diode is on the’ perfonnance of smgle phaSe half Wave
controlled rectifier with RLload ;f’:-;_ R . :

4 d What are turn on methods of SCR? What a,re the basw requrrements for
successful turn on of SCR? Whl(ﬂ'b is tlre best mcthod of: SCR tnggermg
explain why? A R - : ; R

e Describe the princ'fljle:‘of on'-'-off;c'ootrol?-aod pha;Se"eoﬁtrol i

Q2. a Draw ramp and pedestal tngger crrcult used for smgle phase semi converter. 10
Desenbe its operatmn W]ﬂ] appropnate wavefotms oh S

b What are tummg off methods of SCR Explam the Class D commutation 10
method with the help of neat cucultdtagram and waveforms also give the
de51gn concepts of: classD COmmuta,tlon (oo

Q3. a . Dlscuss the effect of source mductance on fhe performance of single phase 10
* fully controlled converter,- ﬁrdlcatmg clearly ‘the conduction of various
e :‘;~"'thyrrstors dunng one cycle Denve an eXPIESsron for its output voltage in
S terms of e R N e S

7 _:‘,(1) Maxlmum voltage Em, ang angle o and overlap angle p.
3 ~.(2) E,,,, a Ls (source mductance) and I (load current).

boA smgle phase fully. controlled brldge converter supplies an inductive load. 10
B Assummg that the output current is virtually constant and is equal to Iy,
o determme the following performance measures, if the supply voltage is
: equa[ to 230 V and 1f the firing angle is maintained at (7/6) radians.

s -_(1) Average output voltage (i) Supply RMS current (iii) Supply
: fundamental RMS current (iv) Fundamental power factor (v) Supply power
factor.
(v1) Supply harmomc factor (vii) Voltage ripple factor

e} ‘\\ s
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Q4. a Draw and explain the basic series inverter circuit employmg class A type, 10
commutation. Draw and discuss the important wavefunns te t 3
limitations of this series inverter. 5 o 5 e

b A single phase full bridge inverter is operated from a48 V battery _‘d 8.5
supplying power to a pure resistive load of 10 Q
Determine '
(1) Fundamental output voltage and the first. ﬁvr;: harmOmcs P TR,
(i1) RMS value by direct integration method and hanﬁumc summatlon ik Yo by :
method. 4 k ARy
(iii) Output RMS power and output ﬁmdaméntal oWer e : ’ _f_" >
(iv) Transistor switches ratings. g :

Q.5. a. Draw the schematic of step-up- &nd __tépﬁdawn choppers and denve“ang 19
expression for output voltage m tetms~o f t‘gscycle f_lor a step-up and s\teP-;_’"";

down chopper.
10
Q.6. 20
o 77334 Page 2 0f 2
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NOTE:-1) Question 1 is compulsory
2) Solve any three from the remaining five questions
3) Assume suitable data if necessary.
4) Figures to the right indicate full marks

Q.1. a. What is the need of multirate processing? Give some examples of multirate 20
digital systems.
b. What is Digital Signal Processor and explain it’s basic characferisti‘cs

c. What 1s the relation between digital and analog frequency in 1mpulse invariant
transformation . What is aliasing ?

d. What do you mean by overflow limit cycles ? How it can be avoided?

Q.2. a. Design a high pass filter using Hamming window with cut off frequency 10
of 1.2 rad/sec and number of coefficients =9. it
b. Explain Gibb’s phenomenon in FIR filter design. : 10
Q.3. a. Explain frequency warping effect in BLT in d’et'ail 10
b. The d1g1ta1 filter with system function H(z) = —— Fmd the output noise
power from dlgltal filter when mput is quantlzed to have 8- bits. 10
Q4. a. Explain the application of DSP in speech. _ 10

b. Explain how higher throughput is obtained in DSP using the VLIW architecture. 10

Q5. a. Find DFT of x(n)=2" using the 8-point DIT-FFT algorithm. 10

b. Develop a radix -2 DIF -FFT algorithm for computing 8 point DFT. 10
Q.6. a. Explain in detail polyphase decomposition. 10

b. What 1s the need for multistage filter implementation. Explain it’s drawbacks. 10

.-y
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N.B.: 1. Question No. 1 is compulsory. o SO S : o
2. Answer any three from remaining questions. o T O S
3. Al questions carry equal marks.
Q. 1 Answer any four: 3 -'\:: 7 & : : 20 A
a)  What is need for Wireless Sensor Network (WSN)? Mentxon appheataons Nl s
b) How cell switching is done in Asynchronous Transfer Mode (ATM}
¢)  Explain the steps for completing access layer deSIgn
d)  What is IEEE 802.15 3a Ultra Wide Band (UWB)" g i
e) Differentiate between unicast routmg and mnltlcast routmg protocols
Q.2 (a)With a neat diagram explain Bluetooth protocol stack w;th neat diagrarn SR o 10
(b) Explain network security threats and safeguards m detarl Fou s St - PR 1
Q. 3 (a) What is Remote Momtorlng (RMON)‘? Explam the beneﬁts of RMON S 10
(b) Bring out the advantages’ of optlcal networkmg w1th a neat dlagram explam 10
SONET hardware components o
Q.4 (a) Enlist and explam varrous deployment models of cIoud computmg 10
What are key drivers to.adoption of cloud? =~ = =
(b) Draw and. expla]ns Dense Wavelength Dwiswn multiplexmg (DWDM) architecture in
detall ! SR S B SR 10
Q.5(a) Explam 802 11 Medla Access Control (MAC) frame format. 10
Descnbe the services offered by MAC 2
(b) Explarn Open Shortest Path F 1rst (OSPF) protocol in detail. 10
Q.6 Wnte a short note on any four 50D o w:-n . -
-a) Compare Infrastructure networks and Ad-hoc networks.
z ) Zlgbee technology '
= e ) ;\'Impact of ¢loud on users
# 2503 _d) Packetiiltermg
B o --e) ‘Radro Frequeney Idennﬁcatron (RFID).
B 96706 - Page 1 of 1
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Note: 1] Question No.1 is COMPULSORY.
2]Solve Any THREE questions from remaining,

2] All Questions carry equal marks,

Q1. [a] How are robot classified? [04]
[b] Define Precision, Accuracy, repeatability, DOF [04]
; e T P [04]
[c] Given [p]*=[0.6,0.5,1.4T", Compute [p]* if
0 -1 0
b A=|1 0 0
0 0 1
: [d]Define kinematics parameters. What is soft home configuration? [04]
[e] State and Explain Single Axis Robot. [04]
0 2. [a] What are Composite Rotation Matrices? How are they represented? [10]

robot joint has to move from an initial angle of b, __39 to the final value of 8, liO

3 seconds. Find the cubic polynomial to generate smooth tmjectory for the jomt Assume
=0 velocity at the starting and ending of the path. What is maximum velocity and
tion for this trajectory? [10]

Page 1 of 3
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Q.3.  [a] Explain Denavit-Hartenberg (D-H) Algorithm in detail [10]

[b] Derive Direct kinematics of 3-Link manipulator shown below, [10]

joint b d a a
1 €1 0 Al -0
2 a2 0 A2 0
3 &3 0 A3 0

Q4 [3] Obiain Tool Configuration Jacobian Matrix for Four Axis SCARA robot [10]

[b]For the three axis planr art; culated robot shown in the figure,Find the joint variables q when
the first two links form a right angled triangle given TCV as W(q)=1{22,a1,d3,0,0,1}". [10]
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5 [a] Explain the edge detection algorithm. [10]”
[b] What are the template matching techniques ? Explain Normalized Cross Correlation in detail
for an image
2 1 ol o] 3
00 sl 0 0
ihEkk
1%%%0
For a mask/template
0140
3 5
01410
[10]
Q.6. [a]Explain any one of the technique in path planning algorithms . [10]

[b] Explain Shrink operators, their usage and comment on convergence for the image given
below 10]
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N.B: 1) Q.1 is compulsory. i)
2) Attempt any THREE questions from the remaining questmqs
3) Assume suitable data if necessary. .
Q.1 Attempt any four :

a) Compare active attacks vs Passive attacks.

SRS
% e
FON 2B
oSSy

b) Explain various types of key-loggers in brief.
¢) Classify the cybercrimes and explain any one bnefiy
d) Explain how the appeals can be made under Thé IT ACT 2&00

¢) Write brief note on : Cyber-terrorism.
< n 0]
[10]
[10]
[10)
[10]
[10]
[10]
[10]

[20]
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