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( b ) Determine the balance condition for a Owen 
bridge shown in Fig_ 3 and calculate the effective 

inductance and resistance of the coil if for a frequency 

of 1 000 cps the values of the circuit elements at 
balance are as under : 

R 1 = 10Q, R 2 = 842 Q, C1 = 1 11F, C2 =0 ·135 JlF. 

B 

D 

Fig. 3 

4. (a) Explain how the construction of a flux meter differs 

10 

from that of a moving coil ammeter or voltmeter. 8 

(b) Describe a method of using an ac potentiometer for 

measuring the loss in an iron ring made up of thin 
starnpings. Explain how the loss may be calculated 

in terms of the maximum density and state any 
assumptions made. 12 

EL 406 (1467) ( 4 ) (Continued) 

GroupB 

s. (a) List the advantages and disadvantages of an open 

loop system. 5 

(b) List the advantages and disadvantages of a dosed 

loop system. 5 

(c) A voltage amplifier without feedback has a nominal 
gain of 500. The gain, however, varies in the range 

of 475 to 525 due to parameter variations. In order 

to reduce the per unit change to 0 · 02, while 

maintaining the original gain of 500, if the feedback 
is introduced, find the new direct transfer gain G 
and the feedback factor H. 10 

6. (a) Given the state equations dx ( t) I dt =Ax (t), where 

[0 - 00] A = 00 0 o and oo are real numbers 

(i) Find the state-transition matrix of A. 

(ii) Find the eigenvalues of A. 10 

(b) Draw the state diagrams for the following systems 
dx ( t) -- = Ax ( t) + Bu ( t) 

dt 

(i) A=[=i ~ ~] 
-2 -3 -4 B= [~] 

EL 406 (1467) ( 5 ) (TurnOver) 
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(ii) same A as in (i), but with 

B~ [: ~] 
7. (a) The loop transfer function of a single-loop feedback 

control system is given as 

G(s) H(s) K(s+ S) 
s ( s + 2) {1 + Ts) 

The parameters K and T may be represented in a 
plane with K as the horizontal axis and T as the 
vertical axis. Determine the regions in the T versus 

K parameter plane in which the closed loop system 

10 

is asymptotically stable and unstable. Indicate the 

boundary on which the system is marginally stable. 10 

( b ) The block diagram of a position control system with 
velocity feedback is shown in Fig. 4. Determine the 
value of a so that the step response has maximum 
overshoot of 10%. What is the steady-state error? 10 

10 c ( s) 

s(s+2) 

-----~----' 
Fig. 4 

8. (a) Explain why it is important to conduct frequency 
domain analysis of linear control systems. 5 

( b ) Give the definitions of gain margin and phase margin. 5 

( c) The open loop transfer function of a unity feedback 

system is given by 

G(s) 
K 

(i) Using Routh-Hurwitz method, determine the 
necessary conditions for the system to be stable. 

( ii) Sketch the root locus diagram for the system 

described forpositive values of K, 'tp 1:2 • Show 
how the root locus gets modified with addition 
of (I) a zero (D) a pole. 10 

Group C 

9. Answer the following: 2x 10 

( i) To increase voltage measurement range of a 

voltmeter, it is 

(a) shunted by a high resistance 

(b) put in series with a high resistance 

(c) put in series with a low resistance 

(d) shunted by a low resistance 

( ii) Kelvin double bridge is used for measuring 

(a) high resistance 
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(b) low inductance 

{c) low resistance 

(d) high inductance 

(Hi) Permeameters are essentially pieces of apparatus 

constructed for the testing of 

(a) magnetic specimens in the form of bars 

(b) magnetic specimens in the form of ring 

(c) magnetic specimens both in the forms of bars and 

rings 

(d) none of the above 

{iv) Hay's bridge is suitable for measuring 

(a) inductances having high Q-values 

(b) resistances below one ohm 

(c) inductances having low Q-values 

{d) capacitances having low value 

( v) Dynamometer type wattmeters are suitable for 

(a) both ac and de circuits 

(b) only ac circuits 

(c) only de circuits 

( d) only high voltage ac circuits 

( vi) Adding a zero to the loop transfer function of the 

dosed loop system will 

(a} always increase the bandwidth 

(b) always decrease the bandwidth 

(c) have no effect on bandwidth 

{d) reduce the stability 

( vii) The general effect of adding a pole to the loop 

transfer function is to 

{a) make the closed loop system more stable 

(b) increase the bandwidth 

(c) make the closed loop system less stable 

(d) double the bandwidth 

( viii) Number of intersect of the asymptotes of the 

complete root loci is 

(a) unknown 

(b) two 

(c) three 

(d) one 
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2. 

3. 

(b) The coil of a moving coil galvanometer has 250 turns 

and is suspended in a uniform magnetic field of 

0 · 05 T. The torsion constant is 1 · 5 x 10- 7 

Nm/radian. The coil is 15 mm wide and 20 mm high 

with a moment of inertia of 1 · 5 x 10- 7 kgrn2• The 

galvanometer resistance is 200 Q and total damping 

is 4 x 10- 8 Nm/radian/sec. Determine the {i) steady 

state deflection of the galvanometer spot on the scale 

in mm when a current of 2 · 5 ~-tA flows through the 

galvanometer and the scale is at a distance of 1 · 5 m 

from the mirror, (ii) current sensitivity, {iii) voltage 

sensitivity, {iv) frequency of oscillations relative 

damping. 14 

(a) Name two of the problems associated with measure-

ment of low resistances ? How are they overcome? 
Describe the Kelvin's double bridge for the compari-

son of two low resistances. Give theory of the bridge 

and arrangement necessary in order that the greatest 

precision possible may be obtained. 10 

(b) Explain, with a neat circuit diagram, the Lloyd Fisher 

method of testing core loss of laminated sheet steeL 

Make necessary derivations and explain how eddy 
current and hysteresis losses may be evaluated 

separately. Can you explain why a separate sine wave 

generator may be required for this test'? 10 

(a) Draw a neat schematic diagram of the Anderson 

bridge. Also, derive the equation of balance of 

Schering bridge. Draw the phasor diagram under null 
conditions and exolain how loss an2le of canacitor can 

(b) If in an Anderson bridge for the measurement of 

inductance, the arm AB consists of unknown 

impedance having inductance L and resistance R as 

shown in Fig. 1 . The arms BC, CD and DA consist 

of resistances having values 1 kQ, 1 k.Q and 500 Q, 

respectively. A resistance of 100 Q and a capacitance 

of 3 p.F are connected, respectively to the arm DE 

and CE. An a.c. supply of 100 Hz is applied between 

the terminals A and C and a detector is connected 

between the terminals B and E. The detector 

indicates null under the above conditions. Determine 

'""toe Vllues df R arid I; connected to the arm AB. 

B 

A 

Fig. 1 Anderson bridge 

10 
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4. (a l Explain how you can measure high voltage by the 

sphere gap method. Discuss the effect of humidity, 

if any, on your measurement. Do you measure the 

rms value of the voltage or the peak value'? Can you 

mention any one limitation of this method'? 

{b) What is an impulse wave and how is it specified'? 

Explain briefly how the testing of electrical strength 

of insulating oil is carried oot. Explain the nature of 

6 

surge waveform. 7 

(c) Describe a suitable method for measurement of 

time interval with approximate diagram. 

GroupB 

S. (a) The unit impulse response of a sy!ffi:m is. 

7 

e -c (1 -cos 3t). Detennme its transfedllllCtion. 5 

( b ) Name three typical time domain specifications< for 

control systems. Explain with a diagram. 6 

( c ) Draw signal flow graph in the Laplace domain for a 

system given by the equation 

cfl y · 2dy lly I ... al d' . - +-+-= x. gnore m1t1 con 1t10ns. 
9 dxz 3d.x 2 

6. (a) Find the closed-loop bandwidth, natural frequency 

and damping for a system having G ( s) = 

81 I [ s ( s + 18)] with unity feedback. 8 

EL 406 (1467) ( 4 ) (Continued) 

{b) An automatic speed control system uses an error 

detector whose gain is 1 V/(rad/s), the error signal 

is given to an electric motor having a torque constant 

75Nm/V. The combined moment of inertia and 

coefficient of ~iscous friction of the motor and load 

are 10kgm2 Mid 5 NmJtrad/s), respectively. If the 

reference input setting is suddenly increased by 60 

rpm,. obtaia an expression relating the load speed 

and time. Also, calculate steady S1al'e speed and 

steady state error. 12 

7.. fa). Determin~ tile c:onditiOn for stability of the closed

loop) system having the open-loop transfer 

functions•of the equation 

K· G(s) H(s) 
. s (1 + 7; s ), (tll * ~$ )) 

((l")l <ronstructt tfte: Beclh~ pl~tl. for. an: opem loop system 

. having· 

lO{s+ lO) 
G:(s ).' 

s(s+2) (s+S) 
Fromtlie.-plbt',.o6tllinthegainmarginandphasemargin 

for tHe· OOrrestJOnding· unity feedback close-loop 

10 

system. Comment (Iff tfie stability of the system. 1 0 

8. (a) Sketch the root loci of control system having open 
transfer function 

G(s) k 

83·33 (s+ ·001) (s+2) (s+6) 

Determine ~he value of the proportional controller gain 

in the forward path necessary for the damping factor 

of the closed loop system to be 0 · .S. Also, find the 

gain at the breakaway point and at the point where 
locus intersects the imaginary axis. 10 

EL 406 (1467) ( ~ \ 
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S'09 :6 FN: EL406(1467) 

MF;ASUREMENT AND CON1ROL 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 

ANY TWO from Group B and ALL from Group C. 

AD parts of a question (a, b, etc.) should be 

answered at one place. 

Answer should be brief and to-the-point and be supple

mented with neat sketches. Unnecessary long answer 

may result in loss of marks. 

Any missing or wrong data may be assumed suitably 

giving proper justification . 

. Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a ) The inductance of a moving iron instrument is given 

by 

L = ( 12 + 69- 92 
) ~ 

where 8 is the deflection (in radians) from zero 

position; The spring constant is 12 x 10-6 Nm/rad. 

Calculate the deflection for a current of 8 A. 6 
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(b) With a neat diagram, give the description of perma

nent magnet moving coil instruments. A moving coil 

instrument has following data: Number of 

turns= 100, width of coil= 20mm, depth of coil 

= 30mm, flux density in air gap =0·1 Wb/m2
. 

Calculate the deflecting torque when carrying a · 

current of 10 rnA. Also, calculate the deflection if 

spring constant is 2 x 10-6 Nm/degree. 

2. (a ) With the help of a neat diagram, explain how an 

inductor can be tested using Anderson's bridge. 

Draw the phasor diagrams. 6+6 

(b) An Owen's bridge is used to measure the properties 

of a sample of sheet steel at 2kHz. At balance, arm 

ab is test specimen, arm be is R, = 100 Q, arm cd is 

G.= 0·1 !!F, and arm da is ~ = 8 34 Q in series with 

c; = 0·124 !!F·. Derive balance conditions and 

calculate the effective impedance of the specimen 

under test conditions. 8 

3. (a ) Describe standard a. c. potentiometer. 

( b ) Explain the method of working of Owen bridge. 

(c) What are the applications of d.c. potentiometer? 

4. (a ) Give a detailed description of methods used for 

determination of B-H curve? Draw diagrams 

8 

8 

4 

wherever necessary. 12 

(b) Give the construction and working of fluxmeter? 8 

S '09: 6FN :EL406 (1467) ( 2 ) (Continued) 

GroupB 

. S. (a, Defme open and closed loop control system. ·Give it~ 

advantages and disadvantages.· 10 

. ( b ) Find the overall transfer function of the system, 

whose signal flow graph is shown in Fig. 1. 1 0 

Fig. I. 

6. (a) Derive the relationship between state equations and 

transfer functions. 

(b) Measurements, conducted on a servomechanism, 

show the system response to be 

C ( t) = 1 + 0·2 e- 601
- 1·2 e~ 101 when subjected to a 

unit step input. .. Obtain an expression for_ closed loop 

transfer function. Determine the undamped natura] 

12 

frequency and damping frequency. 8 

S '09: 6FN: EL406 (1467) ( 3 ) (TurnOver) 

8 
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7. ( a ) Given the system characteristics 

Determine whether the system is stable or not by 

applying Routh,... Hurwitz criterion. 8 

( b ) The open loop transfer function is given by 

G ( s) = 1! s (1 + s) (1 + 2s) 

Sketch the polar plot and determine the gain margin 

and phase margin. 1 2 

8. (a ) Explain the principles of gyroscope. 8 

( b ) Define the following terms : ( i) PI controlier; 

( ii) PD controller ; and (iii) PID controller. 3 x 2 

( c ) What is polar plot and write the state model 

equation of a system. 

Groupe 

6 

9.. Choose the correct answer for the following: 10x2 

(i) Zener sources, when used as voltage standards, 

(a ) are reverse biased. 

( b ) can be designed to cover a wide range of voltages. 

(c) are immune to the effects of short circuits. 

( d ) All of the above. 

S '09: 6FN :EL406 (1467) ( 4 ) (Continued) 

( ii) High resistances are provided with guard terminal. 

This guard terminal is used to 

(a ) bypass the leakage current. . 

(b) guard the resistance against stray electrostatic 

fields. 

(c) guard the resistance against overloads. 

(d) None of the above. 

(iii)· Frequency can be measured by using 

(a) Maxwell's bridge. 

( b ) Schering bridge. 

(c) Heavyside Campbell bridge. 

(d) Wien's bridge. 

(iv) Maxwell's inductance capacitance bridge is used 

for masurement of inductance of 

(a) low Q coils. 

(b) medium Q coils. 

(c) high Q coils. 

(d) low and medium Q coils. 

( v) In a fluxmeter, 

(a ) the controlling torque is produced by weights 

attached to moving coil. 

(b) the con~rolling torque is produced by springs. 

(c) there is no controlling torque. 

(d) None of the avove. 

·s '09: 6FN :EL406 (1467) ( 5 ) (TurnOver) 
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{ vi) The gain required by the signal, when it travels from 

one node to liflOther, is called 

(a ) input nod.e. · 

( b ) mixed node. 

( c ) ·transmittance. 

(d) branch. 

( vii) Automatic· controller. is the · combined unit of 

amplifier, controller and 

(a) error detector. 

(b.) feedback . 

. (c) potentiometer. 

( d) tachometer. 

( viii) Cut-off rate is the slope. of the log-magnitude 

curve near the 

(a) cut-off frequency 

(b) gain cross-over frequency. 

(c) resonant frequency. 

(d) phase cross-over frequency. 

( ix ) Which is defined as the time taken for response to 

. reach 50% of the final value for the very first time? 

(a ) Rise time 

( b ) Delay time 

(c) Peak overshoot 

( d) Peak time 

09: 6FN :EL406 (1467) { 6 ) ( Continued) 

(x) If all the roots of characteristic equation has 
negative real parts, then the system is 

(a ) unstable. 

(b) stable. 

(c) limitedly stable. 

( d) asymptotically stable. 

S '09: 6FN :EL406 (1467) ( 7 ) AG-1,300 
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S'10: 6 FN: EL406(1467) 

MEASUREMENTS AND CONTROL 

Time : Three hours 

Maximum marks : 100 

Answer FIVE questions, taking ANY 1WO from Group A, 

ANY 1WO from Group B and AU, from Group C. 

All parts of a question (a, b, etc.) should be 

answered at one place. 

Answer should be brief and to-the-point and be supple

mented with neat sketches. Unnecessary long answers 

may result in Joss of marks. 

Any missing or wrong data may be assumed suitably 

giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. {a ) Derive the dimensions of (i) e.m.f., ( ii) permeabi
lity, (iii hesistivity, and (iv) electric flux density 
m L, M, T, I system of dimensions. 

(b) Describe the construction and working of a co
ordinate type a.c. potentiometer. Explain how an 

8 

unknown voltage can be measured with it. 12 

2. (a) Derive the equations of balance for an Anderson's 
bridge. Draw the phasor diagram for conditions 
under balance. Discuss the advantages and dis-
advantages of the bridge. 12 
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( b ) An insulating specimen is connected in the arm 

AB of a Schcring bridge. The other three arms of 
the bridge are as follows: Arm BC 100 ohm (non
inductive); arm CD 309 ohm (non-inductive) in 

parallel with a capacitance of 0.5 [J.F (loss free) ; 

arm DA 1 00 !l!lF capacitor (loss free). Calculate 

capacitance-equivalent series resistance and loss 

angle of the specimen, if the bridge is excited by 
50 Hz supply connected across AC. 8 

3. (a) Describe the method for determination of B-H 

curve of a magnetic material using the method of 

reversals. Why are ring specimens preferred over 
rods or strips for magnetic testing ? 1 0+ 2 

(b) In a test of a specimen of total weight 13 kg, the 
measured values of iron loss at a given value of 
peak flux density were 17.2 W at 40Hz and 28.9 W 
at 60Hz. Estimate the values ofhysteresis and eddy 

current losses in W /kg at 50Hz for the same value 
of peak flux density. 8 

4. (a ) Describe different electrostatic type of voltmeters 

used for meas~ement of r.m.s. value of high volta
ges. Explain their advantages and disadvantages. 10 

(b) What are the different methods of measurement 
of frequency in the power frequency range. Explain 
the working of a mechanical resonance-type fre-
quency meter. 10 

GroupB 

5. (a) Draw the block diagram of series R-L-C circuit, 

where l-j and Yo are the input and output voltages 
as shown in Fig. 1. Also, find the transfer function 
of that circuit. 10 

S'lO: 6FN: EL 406 (1467) ( 2 ) (Continued) 

f Wlv ~ 

f I R L 

v J CT vo 

J 1 
Fig.1 

(b) Draw the signal flow graph and determine C/R for 
the block diagram shown in Fig. 2. 10 

Fig.2 

6. (a ) A system is characterised by the equation 
y ( s ) = 20 ( 4 s + 2) 

u{s) s 3 +5s2 +8s+2 

Find its state and output equation and express in 
matrix form. 10 

( b ) Consider the system shown in Fig. 3 : 

S'l0:6FN: EL 406 (1467) 

16 C (s) 

s (s + 0.8) 

1 +as J----~ 

Fig.3 

( 3 ) (TurnOver) 
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Determine the value of a such that the damping 
ratio is 0.5. Also, obtain the values of rise time and 

maximum overshoot Mp in its step response. 10 

r. Sketch the Bode plot for the open -loop transfer function 

for the unity feedback system given below: 

G(s} = 50 
(s+l}(s+2} 

From the plot, find G.M. and P.M. and assess the 

stability. 20 

~. (a} Determine the stability of the system whose cha

racteristic equation is given by 

2s4 +2s3 + s2 + 3s+ 2 =0 

by Routh-Hurwitz criterion. 

( b ) Write a short note on synchro control trans-

10 

former. 10 

Groupe 

9. Choose the correct answer for the following: 10x2 

(i) The dimension of resistance in CGS e.m. system 

is 

I A \ (r',...ntin •• e-A\ 

( ii) An imperfect capacitor is represented by a capaci
tance, CP, in parallel with a resistance RP. The 
value of its dissipation factor (tan b) is 

(a} l/w 2 CPRP 

(b} 1/w CPRP 

(c) w CPRP 

(d) w2 CPRP 

(iii) A 53 Hz reed-type frequency meter is polarized 
with d.c. The new range of frequency meter is 

(a) 26.5Hz 

(b) 53Hz .. 
(c) 106Hz 

( d } None of the above. 

(iv} The readings of a polar-type a. c. potentiometer, 
when measuring the reactance of a coil, are I= 
12[13.8°, V= 27.8[29.7°. Thereactanceofthe 
coil is 

(a} -2.22 ohm 

(b} 2.22 ohm 

(c) 2.317 ohm 

( d} 0.634 ohm 

( v ) Frequency can be measured by using 

(a ) Maxwell's bridge. 

( b ) Schering bridge. 

( c ) Heviside Campbell bridge. 

(d) Wien's bridge. 

S'lO: 6FN: EL 406 (1467) ( s ) (TurnOver 
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W'10 : 6 FN : EL 406 (1467) 

MEASUREMENTS AND CONTROL 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answer may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) What do you mean by dimensions of quantity? 
The energy stored in a parallel plate capacitor per 
unit volume is given by W = K Ea v h d c, where 
K = constant, E = permittivity, v = voltage between 
plates, and d = distance between plates. Find the 
values of a, b, c. 10 

(b) Explain two wattmeters method to measure the 
total power in a three-phase circuit. 10 

2. (a) Describe Kelvin's double bridge method for the 
measurement of low resistance. 10 
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(b) Draw the circuit diagram and phasor diagram of 
the owen bridge. Derive its equation for deter-
mining unknown quantities. 

3. (a) Calculate the inductance of a coil from the 
following measurements on an a.c. potentiometer. 
Voltage drop across 0.1 Q standard resistor 
connected in series with the coil= 0.613 Ll2° 6'V, 
voltage across the test coil through a 10011 
volt-ratio box = 0.781 L50° 48' V, frequency 
=50 Hz. 

(b) Describe a method of reversals for the mea-
surement of B-H curve of a magnetic material. 

4. (a) Describe a high voltage impulse generator. 

(b) Explain the electrical resonance frequency meter 
with a neat diagram. 

Group B 

5. (a) Find the transfer function of the electrical network 
shown in Fig.1 : 

CR~i, +~ r 
Fig.1 

(b) Find C/R for the system,whose block diagram 
representation is shown in Fig. 2, by the signal 
flow graph technique. 

7. (a) Sketch the Bode plot for the transfer function 
given by G (s) H (s) 50/[(s + I) (s + 2)]. 

(b) Using Routh-Hurwitz criterion, determine the 
relation between K and T so that unity feedback 
control system, whose open loop transfer function 
given below, is stable : 

G(s) 
K 

s [s (s+ 10)+ T] 

8. (a) Write the procedure for plotting root-locus. 

(b) Examine the closed-loop stability of a system 
whose open-loop transfer function is given by 

G(s)H(s) 
50 

(s+l) (s+2) 

using Nyquist criterion. 

(c) Explain the d.c. tachogenerator. 

Group C 

10 

10 

10 

10 

10 

10 

10 

10 

10 

8 

8 

4 

9. Choose the correct answer for the following: lOx 2 

(i) The dimensions of inductance in CGS C.S. system 

are 

(a) [EL- 1 T 2] 

(b) [e- IML- t T 2] 

(c) [e- 1LT- 2] 

(d) [e- tL-t T 2] 

6. (a) A system is described by d 3y (t)/dt 3 = u (t), 
where y (t) is the observed output and u (t), the 
input. Find the state and output equations of the 
system. Also, find the state transition matrix in 
S-domain. 

(b) The block diagram of a unity feedback control 
system is shown in Fig. 3 : 

C (s) 

Fig.3 

10 

Determine (i) open-loop transfer function of 
system, (ii) characteristic equation of the system, 
(iii) Wn, (iv) ~, (v) Wd, (vi) tP, (vii) M , (viii) 
time at which the first undershoot ~ccurs, 
(ix) time period of oscillations, and (x) number of 
cycles complete before reaching the steady 
state. 10 

(ii) The method of measuring earth resistance is 

(a) fall of potential method. 

(b) earth tester. 

(c) loss of charge method. 

(d) Both (a) and (b) above. 

(iil) Inductance of low Q coil can be measured by 

using 

(a) Schering bridge. 

(b) Anderson's bridge. 

(c) Hay's bridge. 

(d) d.c. Sauty's bridge. 

(iv) Sphere gaps are used for the measurement of 

(a) instantaneous values of voltage. 

(b) r.m.s. values ofvoltage. 

(c) peak values of voltage. 

{d) average values of voltage. 

( v) A moving iron instrument can be used for current 

and voltage measurements 

(a) in a.c. circuits only. 

(b) in d.c. circuits only. 

(c) in both a.c. and d.c. circuits for any value of 

frequency (in case of a.c.). 

(d) in both a.c. and d.c. circuits for frequencies 

up to about 125Hz (in case of a.c.). 
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S'11 :6 FN: EL 406 (1467) 

MEASUREMENTS AND CONTROL 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answers may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) Define the terms 'units', 'absolute units', 'funda
mental units' and 'derived units', with an example in 
each case. 10 

(b) Explain the measurement of power in three-phase 
circuits using three wattmeter method with a 
neat diagram. 10 

2. (a) Draw a neat diagram of Anderson bridge and derive 
the equations ofbalance. 10 
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(b) Describe the working of a low voltage ~chering 
bridge. 

3. (a) Describe the measurement of flux density in ring 
specimen with a neat diagram. 

(b) Determine the hysteresis loop by the method of 
reversals. 

4. (a) What is meant by impulse testing of transformer? 
Give the procedure for impulse testing of 
transformer. 

(b) Explain various· high voltage tests on porcelain 
insulators. 

Group B 

5. (a) State Mason's gain formula. Give the procedure 

10 

10 

10 

10 

10 

for converting block diagram to signal flow graph. 10 

(h) Using block diagram reduction technique, determine 
the overall transfer function C (s)IR (s) for the 
system shown in Fig. 1. 10 

Fig. 1 

6. (a) The open loop transfer function of a seJYO system 
with unity feedback is G (s) = 10/s fO.ls + 1). 
Evaluate the static error constants of the system. 
Obtain the steady state error of the system, when 
subjected to an input given by the polynomial 

a2 2 10 r(t) = a0 + a1t+2t . 

(b) Obtain the response of unity feedback system 
whose OLTF is G (s) = 4/[s (s + 5)] and when the 
input is unit step. 10 

7. (a) Using Routh1s array, determine the stability of the 
system whose characteristic equation is 
s6 + 2s 5+ 8s4 + 12s3 + 20s2 + 16s + 16 = 0. Also, 
determine the number of roots lying on right half 
of s-plane, left half of s-plane and on imaginary axis. 10 

(b) State the rules for construction of root locus. 10 

8. (a) Explain construction and working of synchros with 
a neat diagram. 10 

(b) Write short notes on (i) Gyroscopes, and (ii) Servo 
potentiometers. 5 + 5 

Group C 

9. Choose the correct answer for the following : 

(i) The base units in SI system are 

(a) metre, kiiogram, second 

(b) metre, kilogram, second, ampere 

10 X 2 

(c) metre, kilogram, second, ampere, kelvin, 

candela, mole 

(d) metre, kilogram, second, ampere, kelvin, candela 
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W'11 :6 FN:EL 406 (1467) 

MEASUREMENTS AND CONTROL 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group Band ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
- amwered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answers 

may result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) Explain, with the help of a neat sketch, the cons
truction of an electrodynamic type moving coil 
ammeter. Give the equation for torque of the 
ammeter and the principal advantages and dis
advantages of these instruments. State the causes 
of change of accuracy with change of temperature 
and frequency. 1 0 

(b) Explain the constructional details of a Weston 
standard cell and give the precautions in using 
standard cells. 5 
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(c) What are different types of standards of measure
ment ? Explain their application areas. 

2. (a) Describe the construction and working of a polar
type potentiometer. Explain the method for 
standardising it. 

(b) Explain the constructional features of a flux meter. 
Show that for a flux meter 

N¢ = K (82 -81) 

wh~re N is the number of turns in the search coil 
used;¢, the change in flux; 8

1 
and 8

2
, the initial 

and final readings in the flux meter ; and K, a 
constant. 

(c) An a;c. bridge is connected as follows : Branch 
AB is an inductive resistor, branches BC and 
ED are variable resistors, branches CD and DA 
are non-reactive resistors of 400 n each and 
branch CE is a condenser of 2 11F capacitance. 
The supply is connected to A and C and the 
detector to Band E. Balance is obtained when the 
resistance of BC is 400 Q and that of ED is 500 n. 
Determine the resistance and inductance of AB. 

3. (a) Explain how high voltage can be measured using 
the sphere gap method. Discuss the effect of 
humidity, if any. What does this method measure 
r.m.s. or peak value of the voltage? What are the 

5 

6 

7 

7 

limitations of the method ? 8 

(b) Describe a method for measurement of time 
interval. 5 

' ,-.. . ·-· :.- •. ~ -1 \ 

(c) What is meant by impulse voltage? What is its 
application ? Describe a method for generation of 
impulse wave. 7 

4. (a) The ratio of the readinl!s of two wattmeters con-
, , nected to measure pow~r in a balanced 3<)>, three

wire load is 5 : 3. The load is known to be inductive 
with a lagging power factor. Calculate the power 
factor of the load. Derive the formula used. 10 

(b) Describe, with the help of a diagram, the loss of 
charge method for determination of insulation 
resistance of a length of cable. The value of a high 
resistance is measured by loss of charge method. 
A capacitor having a capacitance of 2.5 11F is 
charged to a potential of 500 V d.c. and is dis
charged through the high resistance. An eleat.To
static voltmeter, kept across the high resistance, 
reads the valtage as 300 Vat the end of 60 sec. 
Calculate the value.ofhigh resistance. 1 0 

Group B 

5. .(a) Use the block diagram reduction technique and 
signal flow graph method to determine the overall 
transfer function of the system shown in Fig. 1. 4 + 6 

C (s) 

R (s) 

Fig. 1 
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(b) What is a synchro? Describe the principles of 
operation of a synchro transmitter and a synchro 
control transformer with neat sketches and 
constructional features. What are the uses of 
synchros ? 1 0 

6. (a) The forward path of a unity feedback system is 
described by 

G(s) 
s(s+0.72) 

36 

Determine its characteristic equation, damping 
ratio, peak overshort, peak time, settling time, and 
number of cycles completed before output settles 
for unit step input. 10 

(b) Obtain the transfer function Y (s)IU (s) of the 
system whose governing equations are given below: I 0 

x1 = -4x1 - x2 +3u 
x2 = 2x1 - 3x2 + 5u 

y= x1 +2x2 

7. (a) Forafeedbacksystem 

G(s) H(s)= 3 (s+2) (s+5) 
s2 (s2 + 20s + 500) 

Sketch the Bode plots. 

(b) Draw Nyquist plot for 

G(s) H(s)=--K __ 
s (s+l) (s+5) 

and discuss stability. 

10 

10 

8. (a) The system dynamics is given by 

d
4
c d

3
c d

2
c . de (dr ) -+2-+2-+(K+3)-+K =K -+r 

dt4 dt 3 dt 2 dt dt 

Determine the limiting positive values of K for 
10 

(b) Write brief notes on the following : 2+4+4 

(z) Breakaway points 

(iz) Phase margin and gain margin 

(iiz) Effect of addition of poles and zeros on root 
locus. 

Group C 

9. Choose the correct answer for the fo~lowing : 

(z) The dimensions of emf is 

(a) r'ML2T"3 

(b) r'ML2T"2 

{c) I ML2T"3 

(d) I M "1L2 T -J 

(iz) Tesla (T) is the unit of 

(a) flux 

(b) penneabilio/ 

(c) flux density 

(d) magnetic lines of force 

20 X} 
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(iii) Two meters X and Y require 20 rnA and 30 rnA, 
respectively to give full scale deflection. Then 
(a) Xis more sensitive. 
(b) Y is more sensitive. 
(c) both X and Y are equally sensitive. 
(d) it would not be possible to assess the sensi

tivity on the basis of the given data. 

( iv) In two wattmeter method of power measurement, 

one of the wattmeters will show negative reading 
when the load power factor angle is strictly 

(a) less than 30°. 

(b) less than 60°. 
(c) greater than 30°. 
{ ,/\ n>""~<>t~ .. th<>n ~(\0 
\"I &-'-~....,. .. ua.u.a.• vv • 

(v) For standardisation of Drysdale a.c. potentio

meter, the instrument used is 
(a) rectifier-type ammeter. 
(b) PMMCammeter. 

(c) thermocouple-type ammeter. 

(d) precision-type electrodynamometer ammeter. 

(vi) In the bridge shown in figure, z
1 

= 450 Q, 

z2 = (300 -- j 600) n, z3 = (200 + j 1 00) n, 
the value of unknown impedance z

4 
at balance is 

(a) (0 + j 150) Q 

(b) (100- j 150) Q 

(c) (IOO+j 150)Q 

(d) (300 + j 100) Q 

(vii) The Schering bridge is used for measuring 
(a) resistance and inductance. 
(b) inductance and capacitance. 
(c) capacitance and frequency. 
(d) dielectric loss and power factor. 

(viii) A flow meter is provided with a 
(a) large controlling-torque-damping ratio. 
(b) heavy electromagnetic damping and very 

SrPI'll 1 controlling torque. 
(c) heavy electromagnetic damping and large 

controlling torque. 
(d) small electromagnetic damping and small 

controlling torque. 

(ix) A sphere gap voltmeter, when measuring a.c. 
voltage, measures 
(a) rmsvalue. 
(b) average value. 
(c) peak value. 
(d) peak-to-peak value. 

(x) A signal of 10m Vat 75 MHz is to be measured. 
Which of the following instruments can be used ? 
(a) VTVM 
(b) Digital multimeter 
(c) Moving iron voltmeter 
(d) Cathode ray oscilloscope 



AMIE(I) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)      EMAIL: pcourses@hotmail.com    Ph: (01332) 266328    Web: www.amiestudycircle.com 

AMIE Study Material & Admission Packages AMIE(I) Study Circle, Roorkee www.amiestudycircle.com

49

(xi) The final valueoffunction 

is equal to 
(a) 0 
(b) 2/5 
(c) 5/2 
(d) 5 

5 
F(s) = -::---

s(s2 + 2s + 2) 

(xii) The overall transfer function of the system shown 
in figure is 

0 
R G 

(a) CIR=G 
(b) C/R=G(l+H2 ) 

(c) C IR = G /(1 + H1 ) (1 + H2 ) 

(d) CIR=GI(I+H
1 
+H

2
) 

c 

(xiii) The unit-step response of a negative feedback 
system with open loop transfer function 

G(s)=-
6
- is 

s+5 

(a) 1-e-s, 

(b) 6-6 e-5
' 

6 6 -lit 
(c) --- e 

11 11 

(d) 6 6 e-st 

5 5 

(xiv) If a ramp input is applied to a type 2 system, 
the steady state error will be 
(a) positive constant. 
(b) negative constant. 
(c) ?..ero 
(d) positive infinity 

(xv) The transfer function of a system is given by 

G(s)==-,-K--, 
s· +4s+K 

where K is the gain of the system. If the system 
is critically damped, the value of K should be 

(a) 4 
(b) 3 
(c) 2 
(d) 1 

(xvi) If a system has an open loop transfer function 

(1- s) /(1 + s), its gain at frequency w = 1 rad/sec 

will be 
(a) l 
(b) 0.5 
(c) zero 
(d) ~~ 1 

(xvii) The characteristic equation of a system is given 

by s 4 + 6 s ' + 11 s 2 + 6 s + K ~; 0. For the 
system to be stable, the value ofK should be 
(a) zero 
(b) O<K< 10 
(c) 10<K<20 
(d) 20 < K < 30 
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5'12:6 FN:EL 406 (1467) 

MEASUREMENTS AND CONTROL 

nme : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group Band ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answers 

may result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) Derive the dimensions of(i) permeability, (ii) per
mittivity, ( iir) resistivity, (iv) conductivity in L, M, T, I 
system of dimension. 10 

(b) Describe the construction and working ofPMMC 
instrument. Derive the equation for deflection of 
moving system, if the instrument is spring-
controlled. 5 + 5 

2. (a) Draw a neat diagram of Kelvin double bridge 
method of measurement of low resistance. Derive 
the equation of balance for this bridge. 5 + 5 

(Turn Over) 
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(b) Derive the balance equations and draw the phasor 
diagramofAnderson'sbridge. 5 + 5 

3. (a) Describe the method of de~nation ofB-H curve 
of a magnetic material using method of reversals. 10 

(b) What is meant by impulse testing of transformer ? 
Give the procedure for impulse testing of a 
~furm~. 10 

4. (a) Explain the measurement of power in three-phase 
circuits using two wattmeter method with neat 
circuit and vector diagrams. 8 

(b) Describe the working of a low voltage Schering 
bridge. Derive the equations for capacitance and 
dissipation factor. Draw the neat phasor diagram of 
the bridge under conditions ofbalance. 8 

(c) What are the modifications to be incorporated in 
a low voltage Schering voltage for it to be used 
on high voltages. 4 

GroupB 

5. (a) Represent the following set of equations by a signal 
flow graph and determine the overall gain relating 
x

5
andx

1
: 3+7 
x2 =ax,+ fx2 
x3 = bx2 + lx4 

x4 = c.x3 + hxs 
xs = dx4 + gx2 

(b) Determine the overall transfer function relating C 
and R for the system whose block diagram is 
showninFig.l. 10 

S'l2:6FN:EL406 (1467) ( 2 ) (Continued) 

Fig.l 

6. (a) The forward path transfer function of a unity feed
back control system is given by 

2 
G(s)=--

s(s+3) 

Obtain an expression for unit step response of the 
system. 10 

(b) The open-loop transf~ function of a unity-feedback 
control system is given by 

G(s)= K(s+2) 
s3 + Ps2 +4s+ 1 

Determine the value of k and f3 such that the closed
loop unit step response has w,. = 3 radlsec and 
~ = 0.2. 5 + 5 

7. (a) Determine the stability of a system having following 
characteristic equation by using Routh-Hurwitz 
stabilitycritmon: 

s6 +s5 +5s4 +3s3 + 2s2 -4s -8 = 0 10 

S'l2 :6FN:EL406 (1467) ( 3 ) (Turn Over) 
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(b) The open-loop transfer function of a control system 
is given by 

G(s) H(s)= k 
s(s+6) (s 2 +4s+l3) 

Determine the (i) break away points, and (ii) angle 
of departure from complex poles. 5 + 5 

8. Discuss in brief the following with their specific use in 
control system : 4 x 5 
(a) Synchros 
(b) Gyroscopes 
(c) Servo potentiometers 
(d) Force-voltageanalogy. 

Groupe 

9. Choose the correct answer from the followi_ng : 

(z) The dimension of torque in SI units is 
(a) MLlT-2 

(b) M2LT-z 

(c) ML-lT-z 

(d) M2L2T-z 

10 X 2 

(il) To measure 2V, if one selects 0-100 V range volt
meter, which is accurate within ±1 %, the error in 
the measurement may be up to 
(a) ± 0.02% 

(b) ± 1% 

(c) ± 2% 

(d) ±50% 

S'I2:6FN:EL406 (1467) ( 4 ) (Continued) 

(iiz) The controlling torque in a spring controlled meter 
is proportional to 
(a) e 
(b) 8 2 

(c) 1/8 
(d) l/8 2 

(iv) Loss of charge method is used for measurement of 
(a) lowR. 
(b) highR. 
(c) lowL. 
(d) highL. 

( v) The capacitance and dielectric loss of a capacitor is 
generally measured by 
(a) Anderson bridge. 
(b) Scheri.ng bri.dge. 
(c) De Sauty's bridge. 
(d) Hay's bridge. 

(vi) Potentiometers are used in control system 
(a) to improve frequency response. 
(b) to improve time response. 
(c) to improve stability. 
(d) as error sensing transducer. 

(vii) If unit step function is applied to first order system, 
the steady state error will be 
(a) T 
(b) zero. 
(c) unity. 
(d) varying with time. 

S' 12 :6FN:EL406 (1467) ( 5 ) (Turn Over) 
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( viiz) Root locus diagram can be used to determine 
(a) absolute stability. 
(b) relative stability. 
(c) conditional stability. 
(d) None ofthe three above. 

(i.x) When the gain margin is positive and the phase 
margin is negative, the system is 
(a) stable. 
(b) unstable. 
(c) oscillatory. 
(d) highly stable. 

(x) ForNyquistplot, we use 
(a) open loop function. 
(b) closed loop function. 
(c) characteristic function. 
(d) any one of the above. 

S'l2 :6FN:EL406 (1467) ( 6 ) AG -1,300 
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W'12: 6 FN: El406 (1467) 

MEASUREMENTS AND CONTROL 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANYTWOfrom Group A, 
ANYTWOjrom Group Band ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answer may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks 

Group A 

1. (a) Derive the dimensional equations for (i) current, 
(ii) pole strength, (iii) magnetic flux, (iv) reluctance, 
and (v) performance. 5 x 2 

(b) Differentiate between recording and integrating 
instruments. Also, give a suitable example of each 
typeofinstrurnent. 6 

(c) Describe various operating forces (in brief), needed 
for proper operation of an analog indicating instru-
ment 4 

2. (a) Describe the construction details and operational 
principle of a.drysdale polar-type potentiometer. 
How is it standardized ? What is the function of 
phase shifting trarisformer in the potentiometer? 8 
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(b) Describe, with the help of a neat circuit diagram, how 
an a. c. potentiometer can be used for calibration of 
wattmeters. 4 

(c) A co-ordinate-type potentiometer is used for deter
mination of impedance of a coil and the results 
obtained are : voltage across a 1.0 ohm resistor in 
series with the coil; 0.238 V on in-phase dial and 
(-) 0.085 Von quadrature dial, voltage across a 
10: 1 potential divider used with the coil; 0.3375 V 
on in-phase dial and 0.232 V on quadrature dial. 
Calculate resistance and reactance of the coil. 8 

3. (a) Explain, with the help of a neat diagram, the method 
of reversals for experimental determination of 
hysteresis loop of a magnetic specimen. 10 

(b) A manufacturer lists grain-oriented steel sheet of 
0.3 mm thick. The resistivity of material is 
50 X 1 o-g ohm-m. The hysteresis Joop iS essentially 
rectangular in form with a coercive force of 12 Nm 
for all peak values of the flux densities between 
0.8 and 1.6 Wb/m2

• A sinusoidal flux density of 
1 Wb/m2 (peak) at 100Hz is used. The density of 
the material used is 7650 kg/m3• Find the total 

4. (a) 

loss per kg. 10 

Describe how an unknown capacitance can be 
measured by De Sauty's bridge. What are the limita
tions of this bridge and how are these circumvented 
by using modified version of De Sauty's bridge. 
Draw a neat phaser diagram for this bridge in 
support of your answer. 10 

(b) Explain the function and working ofWagner earth 
device.· 4 

(c) What are the modifications in functional features 
incorporated in De Santy's bridge for measurement 
of parameier of imperfect capacitor. 6 

Group B 

5. (a) Obtain the transfer function _Y(s)IX(s) ofthe SFG 
· (signalflowgraph)asshownmF1g.l: 10 

bl 

1 

X(s) Y(s) 

Fig.1 

(b) EvaluateC(s)/R(s)transferfunctionfrom the block 
diagram as shown in Fig. 2 : 10 

Fig.2 

6. (a) In the closed-loop system as shown in Fig. 3, find 

the sensitivities s~l and s~2 : 12 

R(~ 

Fig.3 
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(b) JustifY that negative feedback system introduces 
reduction in sensitivity. 8 

7. (a) Determine the range of 'k' for which the system 
given by characteristic equation 

s4 + 20ks3 + 5s2 + 1 Os + 15 = 0 
is stable. 10 

(b) Is the system shown in Fig. 4 is stable or not? 6 

>($() ~ 10 >I 
1 

s(s + i) r,..,_. 'n 

r I I \"-.l""t".J) 
) 

Fig.4 

(c) State and explain necessary conditions for stability. 4 

8. (a) Find the transfer function of a field-controlled d. c. 
motor. 6 

(b) What do you understand by modulators and 
demodulators ? Discuss their utility in control 
systems. 8 

(c) Differentiate between a.c. servomotor and d.c. 
servomotor. 6 

Group C 

9. Choose the correct answer for the following : 10 X 2 

(i) The reliability of an instrument refers to 

(a) measurement of changes due to temperature 
variation. 

(b) degree to which repeatability continues to 
remain within specified limits. 

(c) the life of the instrument. 

. (d) the extent to which the characteristics remain 
linear. 

(ii) The difference between the measured value and 
true value is called the 

(a) relative error. 

(b) absolute error. 

(c) gross error. 

(d) probable error. 

(iil) For absolute measurement of current, the method 
commonly used is 

(a) electro-dynamometer method. 

(b) tangent galvanometer method. 

(c) Rayleigh current balance method. 

(d) Lorenz method. 

(iv) The burden of current transformer is expressed in 

(a) volt-ampererating. 

(b) current rating of secondary winding. 

(c) current and voltage of secondary winding. 

(d) Wattrating. 
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S'13 : 6 FN : EL 406 (1467) 

MEASUREMENTS AND CONTROL 

Time : Three hours 

Maximum Marks : I 00 

Answer FIVE questions, taking ANY TWO from Group A, 
ANYTWofrom Group Band ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answer may 

result in loss of markS. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) Explain the measurement standards and their clas-
sifications in detail. 10 

(b) Explain about the errors in measurement. 10 

2. (a) Briefly explain the construction and working of in
duction-type watt-hour meter (single-phase type). 15 

(b) ·Write a short note about the potentiometer. 5 

3. (a) Write the general equation ofbridge (a.c.) balance 
condition and draw the phasor diagram at balance. 6 

(b) An a.c. bridge circuit working at 1000Hz is shown 
in Fig. I. fu arm AB is a 0.2 J.t.Fpure capacitance, 
in arm BC is a 500 o pure resistance and arm CD 
contains an unknown inpedance and arm DA has a 
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300 !l resistance in parallel with a 0.1 J..Lf capacitor. 
Find the Rand C constants. 14 

B 

D 
L-----~~~----~ 

Fig.l V 

4. Explain the measurement of power in a three·phase cir
cuit with two watt-metermethod, in detail and (a) draw · 
the phasor diagram; and (b) derive expression for power. 

10+10 
GroupB 

5. (a) Obtain the transfer function ofthe given system in 
Fig.2: 10 

T 
Applied Torque 

Fig. 2 

~Q~ 
Output 

(b) Obtain the transfer function of armature controlled 
d.c.motor. 10 

6. (a) Explain the working of synchros transmitter and 
draw the suitable diagram. 10 

(b) Obtain the response of unity feedback system whose 
open loop transfer function is G(s) = 4/[s(s + 5)] 
and the input is unit step as shown in Fig. 3 : . lO 

-}~L..-----G-(-s)-~~-->~ C (s) 

Fig. 3 

7. (a) Define the following: 

(t) Bode plot 

(iz) Polar plot 

(iit) M and N circle 

(iv) Nichol's chart 

4x3 

(b) Sketch Bode plot for the following transfer func
tion and determine the system gain, k, for the gain 
cross-over frequency to be 5 rad/sec : 8 

G(s) = ks2 
(1 + 0.2s)(l + 0.02s) 

H. (a) A unity feedback control system has an open loop 
transfer function 

G(s) k 
s(s2 +4s+3) 

Sketch the root-locus. 

(h) Write a short note about the system stability. 

Groupe 

15 

5 

9. Choose the correct answer for the following : 10 x 2 

(t) A null-type of instrument as compared to a deflec
tion -type instrument has 

(a) a higher accuracy. 
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(h) a lower sensitivity. 

(c) a faster response. 

(d) All of the three above. 

(il) A pressure measurement instrument is calibrated 
between 10 bar and 250 bar. The scale span of 
the instrument is 

(a) 10 bar 

(b) 260 bar 

(c) 240 bar 

(d) 300 bar 

(iiz) Fluid friction damping can be used in 

(a) horizontally mounted instrument. 

(b) vertically mounted instrument. 

(d) None of the three above. 

(iv) A potentiometer is basically a 

(a) deflection-type instrument. 

(b) null-type instrument. 

(c) Both (a) and (b) aoove. 

(d) digital instrument 

(v) Standardization of potentiometer is done in order 
that they become 

(a) accurate. 

(b) precise. 

(c) accurate and direct reading. 

(d) accurate and precise. 

(vi) Frequency can be meas1:1red by using 

(a)Maxwell's bridge. 

(b) Schering bridge. 

(c) Weir's bridge. 

(d) Wheatstone bridge. 

(vii) The equations under balance conditions for a 
bridge are R1 = R2 ~3 /R4, L1 = ~ R3• C4, where 
R and L are respectively unknown reststance and 
iniluctan~e in order to achieve converging balance : 

(a)~ and ~.should be chosen as variables. 

(b)~ and C4 should be chosen as variables. 

(c) R4 and C 4 should be chosen as variables. 

(d)~ and C
4 
should be chosen as variables. 

(viiz) Feedback oscillator's have a closed loop gain of 

(a) G/(1---GH) 

(b)G/(1 + GH) 
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W'13 : 6 FN : EL 406 {1467) 

MEASUREMENTS AND CONTROL 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANYTWOjrom Group A, 
ANYTWOjrom Group Band ALL from Group C. 

All parts of a question (a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supplemented 
with neat sketches. Unnecessary long answer may result in 

loss of marks. 

1. 

2. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

(a) ClassifY standards of measurement on the basis of 
their function and application. 

(b) Derive the dimensions of resistivity, magnetic flux, 
permittivity, and electric field strength. 

(a) Describe C,arey .Foster's slide wire bridge for the 
measurement of medium resistance. 

·(b) An Owen bridge is used to measure the impedance 
of a coil at 1kHz. The bridge configuration is as 
follows: 
AB : Coil under test BC : ~ ·1 00 n 
CD : C 4 0.1 JlF DA : ~ 834 n in series with 

C2 = o.t24J.LF 

lO 

10 

10 
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Calculate the parameter of coil under test and draw 
the phasor diagram of the voltage and current in the 
bridge arm at balance. · 10 

3. (a) Describe the Lloyd Fisher square method of measur-
ing iron losses in a ferromagnetic material. l 0 

(b) An iron ring specimen of 4 cm2 cross-sectional area 
and mean length of I m is wound with 200 turns. A 
secondary coil of I 00 turns is wound over and 
connected to a ballistic galvanometer for measurement 
of permeability of specimen. The ballistic galvano
meter gives a through of 100 scale divisions on current 
reversal of 5 .A in the coil. Calculate the permeability. 
Assume galvanometer constant = 1 JlC/ divisori and 
resistance of measuring circuit= I 000 n 10 

4. Write short notes on the following : 4x5 
(a) Cascading of transformers for high voltage 
(b) Sphere gap voltmeter 

(c) L.-npulse generator 
(d) Testing of insulators. 

GroupB 

5. (a) Explain, with an example, what do you mean by an 
open-loop control system. What are the limitations of 
open-ioop conirol system ? 5 + 5 

(b) Find the input output transfer function of the system 
shown in Fig. I : 10 

X 

Fig. I 

(2) 

y 

6. (a) Obtain the state model for a system whose transfer 
function is given as 

G(s) = l 10 
s3 + 9s2 + 26s + 24 

(b) Obtain the quit step response of a unity feedback 
system whose open-loop transfer function is 

G(s)=-
4
-

s(s + 5) 
10 

7. (a) Apply Routh-Hurwitz criterion to the following equa-
tion and investigate the stability : 10 

l + 2i + 24s3 + 48i - 25s- 50 = 0 

(b) For the system having open-loop transfer function 

G( iro) H(iro) = ____ K ___ _ 
-- · - · jro (jO.lro+ l)(jro + 1) 

sketch the asymptotic Bode plot and de~ermine the 
value of K so that the (i) gain margin is 15 db, and 
(i1) phase margin is 60°. 5 + 5 

8. (a) Sketch t.IJ.e root locus plot for th.e system h~ving open-
loop transfer function 10 

G(s) H(s) 
K 

s(s + 6)(s2 + 4s + 13) 

(b) Explain briefly servomotors. Classify different types 
of servomotors and mention their applications. 10 
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