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A meter having a sensitivity of 2kQ/V is used for the measurement of voltage across a
circuit having an output resistance of k£ and an open circuit voltage of 8V. What will
be the reading of the meter at its 10v scale?

A) 572V By6.351V C)7.62V [2) 7.91

A Thermometer is calibrated from 150°C 10 200°C. The accuracy specified is +0.25%.
The maximum static error in measurement is

A)40.5°C B)0.375°C C)+0.125°C D)-+0.0125°C

A Wheatstone briclg,e requires & change of 6Qin the unknown branch of the bridge 1o
produce a change in deflection on 3mm of galvanometer. The sensitivity of the
instrument is

A) 0.5% B) 2% C) 2.0mm/Q2 D) 0.5 mm/Q

The total current | = I; + 1, in a circuit is measured as |} = 15041A and I, = 250424,
where the limits of error are given as standard deviations. It measured as

A) (40043)A B) (40042.4)A C) (400£1.5)A D) (400::1)A

Decide whether each of these statements is True (T) or False (F). Sensors in a
measurement system have: (i) An input of the variable being measured, (ii) An output of
a signal in a form suitable for further processing in the measurcment system. Which
option BEST describes the two statements?

A) (T T B) ()T () F

) (MF ()T D) (M (iHF

The following lists the types ol signals that occur in sequence at the various stages in a
particular measurement system: (i) Temperature (ii) Voltage (iii) Bigger voltage (iv)
movement of pointer across a scale.

The signal processor is the functional element in the measurement system that changes

the signal from:

A) (1) to (i) B) (if) to (iii)
C) (i) (iv) ) (ii) to (iv)

Decide whether each of these statements is True (T) or False (F). The discrepancy
between the measured value of the current in an electrical circuit and the value before the
measurement system. an ammecter, was inserted in the eircuil is bigger the larger: (i) The
resistance of the meter. (ii) The resistance of the circuit. Which option BEST describes
the two statements?

A) (MT ()T B) T ()F

C) mF Gl [2) MF (nF



9.

10.

I1.

13.

Decide whether each of these statements is True (T) ar False (F). A highly reliable
measurement system is one where there is a high chance that the system will: (i) Require
[requent calibration. (ii) Operate to the specified level of performance. Which option
BEST describes the two statements?

A) (T T B) (T (iHF

C) (MF ()] D)  ()F (i)F

Decide whether each of these statements is True (T) or False (F). A measurement system
which has a lack of repeatability is one where there could be: (i) Random fluctuations in
the values given by repeated measurements of the same variable. (ii) Fluctuations in the
values obtained by repeating measurements over a number of samples.

Which option BEST deseribes the two statemenis?

A MT (DT B) (T (i)F
) MF (T D)y HF G)F

A copper-constantan thermocouple is to be used to measure temperatures between 0 and
200°C. The em [ at 0°C is 0 mV, at 100°C itis 4.277 mV and at 200°C i1 is 9.286 mV._ If
a linear relationship is assumed between e.m.f. and temperature over the fiill range, the
non-linearity error at 100°C is:

A) -3.9T ) -7.97 C) +3.9T D)y +7.9T

The change in resistance of an electrical resistance strain gauge with a gauge factor of 2.0
and resistance 50 Q when subject to a strain of 0.001 is:

A) 0.0001 Q2 B) 0.001 Q C) 0.01 Q D) 0.10

An imcremental shafl encoder gives an output which is a direct measure of
A) The absolute angular position ol a shaft

B) The ¢hange in angular rotation of a shaft

C) The diameter of the shaft

D) The change in diameter of the shafl

A pressure sensor consisting of a diaphragm with strain gauges bonded to its surface has
the following inforimation in its specification:

Range: 0 to 1000 kPa

Non-linearity error: £0.15% of full range

Hysteresis error: £0.05% of full range

The (otal error due to non-linearity and hysteresis for a reading of 200 kPa is:

A) #0.2 kPa B) +0.4 kPa ) +2KkPa D) +4kPa

A pneumatic cylinder has a piston of cross-sectional area 0.02 m” The force exerted by
the piston when the working pressure applied to the cylinder is 2 MPa will be:

A) 100 MN B) 40MN C) 40kN 12) 20kN

2)
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A hydraulic cylinder with a piston having a cross-sectional area of (.01 m’ is required to
give a workpiece an average velocity of 20 mm/s. The rate at which hydraulic fluid
should enter the cylinder is:

3

A) 4x 10" m'/s B) 2x 107" m’ls ©) 0.2 m'/s D) 2m/s

A flow control valve has a diaphragm actuator. The air pressure signals from the
controller to give 0 to 100% correction vary from 0.02 MPa to 0.1 MPa above the
atmospheric pressure. The diaphragm area needed to 100% open the control valve if a
force of 400 N has to be applied to the stem to fully open the valve is:

A) 0.020 m’ B) 0.016 m’ C) 0.004 m’ D) 0.005 m’

A flow control valve with a linear plug gives a minimum flow rate of 0 and a maximum
flow rate of 10 m*/s. It has a stem displacement at full travel of 20 mm and so the flow
rate when the stem displacement is 5 mm is:

A) 0.0 m-/s B)2.5 m’/s C)s.0 m'/s D)7.5 m'rs

A flow control valve with an equal percentage plug gives a flow rate of 0.1 m’/s when the
stem displacement is O and 1.0 m /s when it is at full travel. The stem displacement at full
travel is 30 mm. The {low rate with a stem displacement of 15 mm is:

A) 0.32m'ss B) 0.45 m'/s C)1.41 m¥s D) 3.16 m’/s

A closed-loop control system has a forward loop with a transfer function of 3/(s + 2) and
a negative [cedback loop with a transfer function of 5. The overall transfer function of the
system is:

A)5 +3/s +2) B) 5(s+2)/3 €) s+ 17) D) 15/(s + 2)

An open-loop control system consists of a d.c. motor with a transfer function of
2/(0,5s+2) and a process. its shaft and load, with a transfer function of 1/(0. Is + 0.5). The
overall transfer function of the system is:

A) 2/[(0.5s + 20)(0.1s + 0.5)] B) [2/(0.5s+ 2)]+ [1/(0.15 +0.5)]
C) 2(0.s + 0.5)/0.5s + 2) D) (0.55+ 2)(0.ls + 0,5)/2

The Laplace transform of the time function t eis
A) 3/(s(s-3)) B) 3/(s(s+3)) C) 1/(s-3)° D) 1/(s+3)°

The time function corresponding to the Laplace transform 5/(s + 3) is:
A) 5et B) 5e™ C) 3™ D) 3¢

A svstem has a transfer function of 1/(s + 3). When subject to a unit impulse input, the
output of the system will have the Laplace transform:

A) 1s +3) B) s/(s+3) C) 1/s(s13)) D) (s 3¥1

(3>



The steady-state error for a step input with a propertional control system is, when steady-
state conditions ocecur:

A) The magnitude of the final output

B) The error input to the controller

C) The initial size of the step input

[©) The difference between the final output and the step input

A proportional controller of gain K is used with a system with a transfer function

4/(25+1) and a unity negative feedback loop. The closed-loop transfer function is:

A) 4K/(2s+]) B) 4K/(2s + 5) C)K@25+1)/ 4 D) 4K(2s-3)

0 Decide whether each of these statements is True (T) or False (F).

o

Figure above shows a ladder diagram rung (or which: (i) The input contacts are normally
open. (i1) There is an output when there is an input to the contacts.

A) MmT ()T B) (T GOHF
C) (M F (u)T D) MHE ()F
Decide whether each of these statements is True (T) or False (F).

Figure above shows a ladder diagram rung for which:

(1) The input contacts are normally apen.

(i1)  There is an output when there is an input to the contacts.

A) (1T ()7 B) (T (iHF
C) (HF (i)T D) (HEF (i) F

Decide whether each of these statements is True (T) or False (F).
I I 1 2 Output

=0

Figure above shows a ladder diagram rung for which:
(1) When only input | contacts arc activated, there is an output.
(ii)  When only input 2 contacts are activated, there is an output.

A)  MOT ()T B) @T G)F
Cy  MHF ()T D)y ()F (i)F

a)
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Decide whether each of these statements is True (T) or False (F).
' Inpat 1 Timer

Y

Iopad U Timer O 1

Outpadt |

Figure A
When there is an input to Input 1 in Figure A. the output is switched:
(1) On far the time for which the timer was pre-sel.
(11) Of1Ffor the time for which the timer was pre-set.

A) (T ()T B) (HT (mF C) (HF Gi)T D))y F)F

Decide whether each of these statements is True (T) or False (FF). When there is an input
to Input 1 in Figure A:

(1) The timer starts.

(it  There is an output from Ouiput 1.

A) ()T ()T By (T )k C) ()F ()T D) () F (i) F

Decide whether each of these statements is True (T) or False (IF). The timer in Figure A
starts when: (i) There is an output. (i) The input ceases.

A) ()T (m)T BT G)F C) () FG T D)(1) F (i1) I

Decide whether each of these statements is True (T) or False (F).

Dispigcement ¥
- —

i

-+
Apphed

force

Figure. B
For the model in Figure B: (i) The resistive force which has to be overcome for the
dashpot is proportional to the acceleration experienced by it. (ii) The resistive force
which has to be overcome for the spring is proportional to its extension > /.

A) ()T (i) T B)M)T (i)F C) (i) FGi) T D) (i) F (i)

Decide whether each of these statements is True (T) or False (F). For the model in Figure
B: (i) The equation for dynamic conditions relating the output y and the input I is a
second-order differential equation. (i) The steady-state gain of the system depends only
on the constant of proportionality relating the force acting on the spring and its extension,
i.c. the spring stifiness.

Ay mT (T By T @GnF Gy MF@AHT Dy () F (i) F

=)
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For a rotational system. the output 0 is related to the input T by the differential equation:
&6 48 .
I 4z Yoy +kB=T
For the system to be critically damped, we must have:
A)e=1 Byec=k C) e=kl D) ¢ =2v(kl)

For a system which can be represented by a second-order differential equation relating its
input and output, for a step input to give an output which rises to the steady-state value
ith no oscillations about the steady-state value and take the minimum amount of time, the
damping constant has to be:

A) =Zero B) <1 C)=1 D) >1

An LVDT is impressed upon 6.3V input and it produces 5.2 'V for a range of +0.25inch.
When the core is - 0.25 inch from the centre, what will be the output?

A) 2.0V B) +2.0V C)-2.6V D)y2.6V

The root locus of the functions (1) 1As+1) (i) 1(s>+4s+8)

A) For (1) exponentional increasing , for (i1) oscillatory increasing
B) For (1) exponentional decreasing, for (1i) oscillatory increasing
C) For (i) exponentional decreasing, for (ii) oscillatory decreasing
D) For (i) exponentional decreasing, for (if) oscillatory increasing

For type-2 system the steady state error due to step input is equal to
A) Infinity B) Finite C) zero D) None of these

To obtain high accuracy requircments. we use

A) Integral control B) Proportional control
) Derivative control D) None of these

For a constant M circle the centre will lie at | [M° /(1= M?),0] in G-plane and has a
radius of

M M
AYM Byl1-M" €)1=M? D) 1+ M’
Phase lag network
A) Maintains constant velocity gain B) Decreases bandwidth
(" ) Increases system stability D) All of these

The value of A matrix in X = AX for the system described by the differential equation

y#+2y+3y=0is
[D 1} [0 1]
ayl=2 ¢ pyl=3 2

[1 u] [1 nJ
Ayi=2 =1 gy L= -2

(€)
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A linear time invariant system initially at rest. when subjected to a unit step input, gives a

response W(f)=te ‘.1 > 0. The transfer function of the system is.

A) I 3 B I 5 Z 3 D) - I
(v +1) s(s+1)" (s4+1) s(s+1)
The unit step response of a particular control system is given by ¢(f) =1-10¢ " . Then its
transfer function is
- §= =9y W
A) _!E_ B) s—9 ) 1 =95 D s
§+1 s+ s+1 sis +1)

The characteristic equation s* +3s~ + 35 +4 =0 is stable for which value of k7

A) -6 B) 15

C)5 D)2

None of the poles of a linear control system lies in the right half of s plane. For a
hounded input, the output of this system

A) Is always bounded B) Could be unbounded
C) Always tends to zero D) None of these
A unity feedback system has transfer function G(s) = ——————— . In the roat-locus.

the break away point occurs between
A) 5=0and -1
() s=l and -2

s(s+1)(s +2)

B)s=-1 and —infinity
D) s=-2 and -infinity

A signal of 10mV is to be measured at 75MHz, which of the following instruments can

be used?

A)VIVM
C) Moving iron voltmeter

B)CRO
) Digital multmeter

The characteristic equation of a closed loop system is given by s* +45+16=0. The

resonant frequency in radians/sec of the system is

A)2 B) 243

The radial distance between a pole and ongin gives

A) Damped frequency of oscillations
C) Time constant

X=X~X

(7)

C)4 D) 2v2

B) Damping ratio
D) Natural frequency of oscillation



