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- (1) Question No.lis compulsory.
(2) Attemptany Three from the remaining. <

(2) Find the extremal of the functional
1
I[y'z +12xy]dx subjectto y (0)=0and y(1)=1.
0 o

Verify Cauchy - Schwartz inequality for u= (1 2,1)and v #_—-.(-3,0,4) also 5

find the angle betweenu & v.

1 1
(c) If A & Xare eigen values and eigen vectors of A then prove that N and X 5
are eigen values and eigen vectors of A, provided ﬁus non singular matrix.
2z 3 o
(@ Evaluate | ———dz where C:|z|=2{’ 5
cz+D)
ia) Find the extremal that minimise;_;fijie integral 6
6
£ _ _ z—1
(<) Obtain Taylor's and two distinct Laurent's expansion of f(2) = 2,03
~  indicating the region of convergence.
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3. (a) Verify Cayley-Hamilton Theorem for

2 =1 1

and hence find A”'

(b) Using Cauchy Residue Theorem, evaluate S

oo

s Tk
_'[,, x*+10x%2+9
(c) Show that a closed curve 'C' of given fixed length (pgrit;;eter) which
encloses maximum area is a circle. s

4. (a) Findan orthonormal basis for the subspace of R by appling Gram-Schmidt
process where S {(1,1,1), (0,1,1) (0,0,1)}." |
(b) Find A", where A

we

(¢) Reduce the following Qu_adfatic form into canonical form & hence find its
rank, index, signature ami value class where,
Q =3x2 +5x2 +3%3 = 2X, X, = 2X,X; + 2X;X,
5. (a) Using the R,a'y.l’e\digh-Ritz\ method, find an approximate solution for the
- 1

extremai of the functional [ {xy+ 7Y 1dx subjecttoy (0) =y(1)=0.

0

(b) P;dv& that W = {(x,y)| x = 3y} subspace of R> . Is W = {(a,l,1)] ain R}
~subspace of R? ?

| TURN OVER
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) Prove that A is diagonizable matrix. Also find diagonal form and 3
1 ""'6 "'4 .._(,'x“*
5 :

transforming matrix where A=[0 4
0 -6 -3

n 2 0
cos 46 .

5+4cosO -
ol 6 |

z+4
() Evaluate | mdz where C : |z+1+i| = 2.
C ' 1

{a) By using Cauchy Residue Theorem, evaluate I
0

{c) (i) Determine the function that gives shortest dis'tance between two given

points. _
(ii) Express any vector (a,b,¢) in R? @$<a>lmcar combination of v, v, v, 3

wherev ,v,, v, are inR? .




-Ccrsas) /_CYNST/ Fceo\lrxmk Contro| System / May 20/,

Q.P. Code : 551102 <&
./\

(3 Hours) [ Total Marks : 80 -
Ly
(1) Question No. 1 is compulsory NG
(2) Attempt any three questions out of remaining five questions

(3) Assume Suitable data, if necessary

(4) Figure to the right indicated full marks

pt any four 20
(a) Compare openloop and closed loop system

(b) Explain Regenrative feedback

(c) Explain the principle of superposition _

(d) Explain co-rrelation between time and freque.ncy response

(e) What is the errect of adding zeros to the &ystem

Obtain the overall transfer function C/R,g‘fbm the signal flow graph 10
shown in figure. £

A unity fegﬁﬁlack control system has a open loop transfer function 10
6 () (3 —— h lot of Find
=
T e 13 sketch the rootlocus plot of a system. Fin e

thef‘zi?élue of K and frequency at which the root loci cross the jw axis.

[TURN OVER
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3. (a) Sketch the bode plot and determine the gain cross over frequency
for the transfer function given below.
4
s (1+0.5s) (1+0.08s)

(b)  Write the differential equations governing the behaviour of mechamcal
system shown in figure. Also obtain an analogous electrical ¢ircuit
- based on Force-Voltage analogy.

G@s) =

,\\
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CIL P

4. (a) The characteristic equations for a certain feedback control systems
| are given below. Detei‘ mine the range of values of K for the system
j‘ to be stable.
(i) s* +22s3€r 1032+ 2s+k=0
(i) s*+ 125f+ 69s? +:198s +(20+k) =
l (b) The closeck loop transfer function of the second order system is

. wn
g((:)) ’s“)jrzgwn s+wg? Obtain the equation for the output response

c(t )\I’or unit step input for under damped

S. (a)T_."—?‘t'i) Sketch the polar plot of the transfer function given below

= -_1-.—
0= amaa
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3 <
U‘lr (ii) Define the gain margin and phase margin .:*'h
N Using the block diagram reduction techniques, find the closed loop 7;1"?1‘“1'0
transfer function of the system given below. N
v

10 ‘ -
Ha
ot G GQL
-t =
- A
'i&‘ \a“f;';:_

wn

i

(i) Explain the dominant condition

* (ii) Explain Nyquist stability criteriglj.-"" 5
. RS . 25
A unity feedback system hasa tranfer function G®= e 10

Determine damping ratigf;"‘peak overshoot Rise time and settling

time.
0

&
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Daration: 3 Hrs. Total Marks: 80
Mote: 1) Question no 1 is compulsory

2) Solve any Three questions from remaining questions

3) Assume suitable data if required and mentioned it

4) Figure to the right indicates full marks

Solve the following 20
a) Explain the types of DC motor

‘b) Explain the use of slip rings and brush assembly.

¢) State the advantages of bridge circuits for the measurement of RLC.

d) What is sensitivity of voltmeters? Explain.

a) A 230V, d.c. Shunt motor takes a no load current of 3A and runs at | 100 r.p.m. 10
If the full load current is 41 A, find the speed on Full load. Assume armature
resistance as 0.25Q and that of shunt field winding as 230 Q. "~

b) Explain the Torque slip characteristics of 3 @ induction metor. 10

a) Explain series and shunt type of ohm meter o N 10

b) A bridge is shown in the figure. Calculate the current through Galvanometer. 10
where Rg = 300 Q b

Q. 4) a)Explain how rotating mqfkfétic field is produced in 3 ® induction motor 10
b) Describe how the Q-mét—éf is used for the measurement of the following: 10
i) Large value capacitor
ii) High valus Resistor
iii) Self'capacitance of a coil.
0.5) a)A 3D, 4pole, 50Hz induction motor has a star connected rotor. The voltage 10
acrossw.:&ch phase of the rotor at standstill is 121 V. The rotor resistance is 0.3

-

and standstill reactance is 0.8 £ per phase. If in the running condition rotor current

- per phase is 15A, calculate the speed at which it is running.

B‘) Explain the various performance parameters of digital voltmeters. 10
‘Write short notes on (any two) 20
1) Star Delta Starter

2) Megger

3) Any one type of ADC




Question No. 1 is compulsory.
Attempt any three out of remaining.
Assume data wherever necessary.

v four :-

Explain slope overload distortion and Granular noise in case of Delta
Modulation.

Why modulation is needed in communication systems?

Explain effect of noise in FM modulation.

Explain need of quantization in PCM. Also highlight method o reduce
guantization noise.

Compare PAM. PWM and PPM.

down the methods for SSB generation. Explain any one of them.
lain any one method of FM generation with the help of neat diagram and wave
s.

ive an expression for an AM signal. Also derive the power relationship.

I the block diagram shown in fig. Find out th: carrier frequency, frequency deviation
and modulation index at the points A and B. Assume that at the output of the mixer,
the additive frequency component is being selected.

FM ; ‘
input — Mul;:Plaw. @ Mi'wey |
fo= oMy io™Mnz
8= tokHe Osctllatoy
'hff-' =Y

1a) What is Telemetry? Explain voltage telemetry and current telemetry with the help of
aneat dragram?
15) AnAM transmitter has antenna current of 2 A with modulation index of 60 percent.
izat will be the total antenna current if one more identical antenna is connected in
parallel with the previous one. keeping the transistor output same? Will it affect
modulation index.
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2

ify and explain various noise sources that affect communication, and derive
formula for total noise factor.

lain Differential pulse-code modulation (DPCM) in detail.

short note on any four :-
TDM and FDM
Communication modes
Frequency shift keying
OSI reference model
Pulse Width Modulation
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N.B: 1. Question No. 1 is compulsory.
2. Attempt any Three from remaining questions.
3. Assume suitable data wherever necessary.

4, Figure to right indicates full marks. \_\f
Answer the following- W
Explain capillary tube viscometer. >

)
b)
c)

d)

ﬁ

)

T

What is vena contracta? State and explain types of fluid ﬂqw

State and explain the principle of piezoelectric transducer for pressure

measurement. S
Explain solid flow meter.

Qy
A

Draw and explain pressure measurement usmg Bourdon tube and
LVDT. \

State and derive Bernoulli’s equation.

Explain the temperature compensatlgnr scheme for strain gauge and
state applications of strain gauge. '

An orifice meter with orifice dlgmeter 15 cm is inserted in a pipe of 30
cm diameter. The pressure difference measured by a mercury oil
differential manometer on the two sides of manometer gives the reading
of 50 cm of mercury. Find the rate of flow of oil of specific gravity 0.9
when the coefficient of dd:s‘éharge of meter is 0.64.

Draw and explain PH- set up along with different PH electrodes.

Explain the cahbr\@i}bn procedure of pressure gauges using dead weight
tester.

("
P,

Draw neat _sketch of pirani gauge and explain the same with
apphcahdné

What is dynamometer? Explain in details working of absorption type
dynagnt)mcter

W)nte short note on-

quatlon for gauge factor in strain gauge.
Any one method for torque measurement.
Characteristics of head type flow meters.
Force balance type pressure measurement.
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