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1 Wherz a very smaii amo‘arzt of h1ghel
'_condactmg metal is added ‘to. a
‘conductor, its conductivity will

o al 'i.ﬁcr_ease '
b deérease
{c} _remam the same

'=(d} mcreasc or decrease dependmg, on:
the 1mpur:ty

2, An electncally baianced _atom has 30

'protons in its nucleus aiid 2 electrons m

“its outermost shell. The material made
~of such atom is :

(a} 2 conductor - S
'(b) an msulatﬁr .
{e) & semzconducfor

-l . snperconductor-

_of a .doped semzconductor is
. (a) always positive .
b} always negative

- fe) lz_ero.. )

_upon the level of doping = -~

'e formed in the

" been removed

| through silicon dioxide

e “4d)- Jonly” on .@iﬂusion!:-;jr-'oCe-$3_é_:,..;£§;s._-'ﬁS‘@"d -
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5. Permaﬁent magnet loses the magrretic '

3 The temperature coefflc*zent of res;stance-'-' -

{d). positive or negatwe _.'dépe'r_zdi'zig L

.con ciloxmie has

iffusing . elements. diffuse

behavzoi}r When heated because of :

1. atomlc vzbratzon

2. dipole vibration

3. z‘ealzgnmem of d1poleb

} Whmh of the a’oove are correct"’ |

- __{a) 1 and 2 orlly

) 1 and 3 oniy

- {C)' 1, 2 and 3 ) ”
: {d} - 2 aﬁd 3 Oniy .. -

The magnetic ﬁeld reqwred to redace the

reszdual magnetlzatlon to zero is called

" a) rg_tez_ztlvzty_
* (b} coercivity

o | h?sterasi_sf . - o

{d) satarétion__'_ _-

o 7. A certam fiuxmeter has the foiiowmg'

spemﬁcatmns

~ Air gap fiux densﬁy O OS Wb/m

Number of tams on movmg coﬂ 40 '
2

Area of movmg cozl & 750 mm

of 0 5 Wh/m vthen the éeﬁectmn of the
"ﬂuxmcter wﬂi be

PR

o es6T
) BT o
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8. Consider the following statements :

1. Both ferromagnetic and ferri-
magnetic materials have domain
structures; each domain has ran-
domly oriented magnetic moments

~when nio external field is applied.

2. Both ferromagnetic and ferri-
‘magnetic materials make those
domains that have favourable

~ orientation to the apphed fleld grow
in size.

3. The net _
ferromagnetic material is higher

than that in ferrimagnétic material,

4. The net magnetic moment in
ferrimagnetic material is higher
than that in  ferromagnetic
material. '

Which of the above statements are
correct?
(@} 1 and 4 only
) 1,2 and 4
fc) 2and 4 only

fdl 1,2 and 3

9. The Hall Wﬂtagé, Vi, for a thin copper .

g a current of

g '..-:\.,mw

the ﬁux demnty in"“the
z-direction, B, = 1 Wb/m? and.the Hall

coefficient, Ry =74 x 1071 m3/c, is
{aj 148 pv

(b} 111 v

) 74 uv

() 37 v

HHUP-P-GEAJ64C

magnetic - moment in

varying between 20 V and 30 V. The
desired regulated voltage is 12 V, while
the load varies between 140 Q and

INkQ. The maximiim resistanes  in

PRETLY. SR

10 A Zener regulator has an input voltage

series with the uzzregulated source and -

Zener diode wouid be
(;z) 3-3 0]
b} 66 Q-
) 366 Q
{d)- 933 &

11 A short in any type of circuit {series,

parallel or combination) causes the total

{ circuit

I.  resistance to decrease
2. power {o decrease

3. current to increase
4

voltage to increase

Which of the above are correct?

" fa) 2 and 3
(b)) 2 and 4
fc} 1 and 4
@ 1 and 3

T4 s Py e

12 An a:r»cc}red solenozd of 250 ’mms “has

a Cross- sectional area A= 80 cm? and
length 1 = 100 cm. The value of its
inductance is

-~ {a} 0425 mH . N*Li\i' 3
By 0628 mH | / 60 ¢ 8OR°
_ ¥, LV :
(¢ 0751 mH 8 v b @@;
{d) 0904 mH R ﬁ’*@*w




' 13. The current in a coil changes uniformly
- from 10 A to.l A 'in half a second.
A voltmeter connected across the coil
‘gives a reading of 36 V. The self-

inductance of the r‘z(\ﬂ fe

fa) OB H . | | |
SErEe RO
e} 2H L
W) 4H
14, In a mutually cou_plec'i: "cir'cufii_,.- the

‘primary current is reduced from 4 A to
" zero in 10 us. A voltage of 40000 V is

15, N resistors each of resistance R when -
‘conmnected in series offer an equivalent
_resistancé '-__of CB50Q and when
" reconnected in’ parallel - the effective
: reszstance is 2 &. The Vaiue of Ris .

: .-(a) 25 Q-
)50
{9 T5Q

g

- As. -:..-:;Eﬁ.r;a ZSél:ies RL cié'cuii: |

_&J_

| =VEsinfet-45)
CAf ﬁ}L = I L, the vaiue of R is
' _;(a) 10
_ {b) 39

A WIQ

o

.20 Thevenin’s

17 A 5mgle phase full -wave rectifier is
constructed using thyrzstoz's If the peak '__ _
 value of the sinusoidal 1nput voltage is. |

| Vm and the. delay angle is 2 ra{izan, then
“the aver_agé value of output voltage is
@) 0-32V, ) 0-48V,
o) 0-54V, (@) 071V, |

18, The potentla} dszerence V 'AB 'in.'t'he'circuit_' o
. 1A L o

_observed across- .the secondary. The
- mutual inductance between ¢he coils s
. 100 H | ’ . -
@ BUPINEE S
: :{b) 10 H | /\a £ @ 0BV ) -08V
f¢) O1H ) 18V {4 18V
(@ 001H LT ST

19. Two bulbs of 100 W/250 V and 150 W/
250 V are connected in series across a
_supply of 250 V. The power consumed'. -

by the circuit is - -

) 30W '{b)- -so'w_-'.___' o
() 100W . {(dj 250 W
‘equivalent of ‘a circuit,

operating at @ = 5 rad/s; has - '

Voo =3:-712-18:0°V
20'22”"38 joeeTQ -

mmzmai '

- At - this Jrequency, S he'- = _
~ ‘realization of the Thevemn s 1mpedance ]

' wﬂi have

4 ‘a resistor, ‘a -céﬁaéitor_"a.ﬁd az:z .
inductor o -
" {b) a resistor and a capacitor -

" {¢} = resistor and an inductor

{d} a Capacitor'-.a_'nd an inductor =




21. Two-wattmeter method of  power
measurement in three-phase system is
valid for

(aj
(b)

balanced star-connected load only

unbalanced star-connected Ioad

oniy
{c)
(@

baianéed delta-connected load only

N

balsmced or ﬁnbaianced star- as
well as delta-connected loads

‘22, Consider the following = statements

. regardmg the effect of adding a pole in

the open«loop transfer function on the
closed -loop step response

v Z_‘ It increases the maximum
{-ﬂ; _ overshoot, : %/,
: 2. It increases the rise time. d
3. K reduces the bandwidth,

Which of the above statements are
correct?

%"f (@ 1, QandB '@

\?/ (6} 1 and 2 only .
B

@

PR
(¢ 2 and 3 only

WY @ 1 and 3 only -

23.. AWCRQW sgreen has 10 dmsmns on -the
horizontal ‘scale, If a voltage signal
5sin (314t +45°) is examined with a line .

. base setting of 5 ms/div, the number of
signals displayed on the sereen will be

o} 125 cycles
b} 28 cycles
fc} 5 cycles
[d)_ 10 pycies

~HUF-P-GEA/ 64C

24, A series R-L-C circuit is connected to a
25V source of variable frequency. The
circuit current is found to be a
maximum of 0-5-A at a frequency of

AN T

A T e e .
Piens WRE EING L.&L vuﬁ.dgc ailmE L e

150 V. Assuming ideal components, the
values of R and L are respectively

~fa) 50 Q and 300 mH
(b) 125Qand 0119 H
() 50Qand 0119 H
(@) 12:5Q and 300 mH.

25. The resonant fréqu_e_ncy' for t?ze_circuit

.j L{GQ\AY L
DM beeee
Q " 4 .
s \‘?
c;' . . /. : . T
' for L=02H R=1Qand C=1F,
is ' ‘
. - ~ AL
(@ 1 rad/s /?\ﬂ),'%?/ -4
(b} 2 rad/s R W _ ﬂy@ ;
fej 3 rad/s D .
(d) 4 rad/s /fé‘;s/ j;Z\)( v
we

26. Which one of the following conditions will
. be correct, ﬂwhen threg identical bulbs
: onr;ected to'a three—
phase baianced supply?

{a}

The bulb in R phase will be the
brightest

The bulb in Y phase will be the
brightest

(b)

The bulb in B phase will be the
brightest

{d} All the bulbs will be equally bright
. ’“ﬁn‘, \} ' \> 1 \?‘
-t Vo b,qﬁ { P.T.0.
. W
N

X )

A
ek /ﬁ‘-")"
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- 27.. For the tWO-port nemork shown ih the 29 A 100 ;EA ammeter has an m‘fem;ai B
ﬁgure o o : - resistance of 100 Q. For. exterldmg ity

e -range to measure 500 A, the required -
~_ shunt resistance is o

. .Ii .. . L IQ' X
s - i _ .

T — g 200
¥, = 60I; +20I, and Vg_x2011+40f2 . {d} ng

Consider the folicmng for thc above

. 30 A 200V PMMC voitmet&‘r is spec‘if fed 6
network

he accutate within % 2% of § full scale. The =
" limiting error, when' ‘the ms_trumen;t is -

1. The network is beth symmetnc:al _ TS e R
o "~ ‘used fo measure a voltage of 160V, is

“and recaprocal _
The network is reciprocal.” o) k8% - R ¢v '
A=D o ) A%
& Yy - o g 2%
T o _ o __
| A R Ad 1%
Which .of the above'_ is/are correct? .

: _ _ 31, How maﬁy po]es does thf: iollcwmg
-':-._,(“) 2 only : S - function have’J L : :

w2 d4.'_' RO | | '
_{) an T T _ o -F(saﬂs +25+1

@ 1 énd 3 .
_. o o )
28, lf the- total powers consumed by three _ Y
identical phase ioads conﬂected in delta R J?f
<aiid $tar.configurations are W and- W2 o '_ {d)
_respectively, then W}: is - L ' S

GrODN s O3

(a} W0 . o o “32. ’I‘}‘ie -ciegree to which an mstrxzmcnt '
’ '_-2 - o e o Cindicates  the: changes in" measured .
.""(b}' W, variable _wzthout dyn.am;c __ermr is
3 o | . fa) . repeatability o

B-HUF-P-GEAf64C ~ - - 6 =




33. Leoading by the measuring instruments
imtroduces an error in the measured
parameter. “Which of the following
devices gives the most accurate result?

{a} PMMC
{6} Hotiwire -
fg). CRO |

{dj Electrodynamic

34. A movmg -coil galvanometer can be used
as a I)C ammeter by cannectmg '

{a) a high rems‘cam:e in series w:th the
meter

{b) ahigh resistance across the meter
fc) 'a low i-esistance across. the meter
{d) a low resistance in series wrch the

- meter v

385. Consxder the foﬁomng types of dampmg
1 Azr~fz10t1on dampmg
| 2 Fluid-friction ciamping |
3. 'Eddymmffent -éampi:ig

f'PMMC type mstruments use whzch of
“the” s;bove? B

faj 1 only .
(b) 2 only
fc) 3 only

() 1,2 and 3

~HUF-P-GEA/ 640

36. In data acquisition system, anéieg data
acquisition system is used

e R e Y e e

g

fa} for narrow fr’equerzcjr width, while
digital data acquisition system is
used when wide frequency width is
to be monitored

() for wide frequency width, while
digital data acquisition system is
used when narrow frequency width
is to be monitored

¢} when quantity to be. monitored
varieés slowly, while its counterpart
is preferred if the guantity to be
monitored varies very fast

{d} when quantity to be monitored is
time-variant, while digital data
acquisition -system is preferred
when quantity is time-invariant

37 During the measurement of resistance

by Carey Foster bridge, no error is
intreduced due to

1. contact resistance
2. connecting leads

3. thermoelectric e.m.f,

-.Shich of the above are correct?

fa) 1 and 2 ‘only
{bj 1 and 3 only
fcj 2 and 3 oniy'

{d} 1,2 and 3

[P.T.0.




5;3,3 Schermg brldge is =& vexy versatz]e A(,

- bridge and is used for capamtor testing -
in terms of

1. capacitance value (magnitude)
2.  loss angle measummem .

3. simple balance detector like ?MMC
instrument

4. providing safety to operators by
~ incorporating Wagner earthing
'.-dewcc - S o

Whlch of the above are correct?'

' _(a}- 1 and 3 only

o -.{_.jb} 3 and 4 oniy

o) } 2 aﬂd 4 only .

(@ 1,2, 3and4

39, Consider the following inStruments -

1. Ml instrument .

2., Electrostatzc mstmmenz

3. F‘Zectmdynamometer 1nstmment

* Which of the. ahove. mstmments isfare

 free from hysterems and eddy»current

: k}ssesf‘

(@), Tonly
. (b} 2 oniy
_ _-:-{c) . 3 orﬂy
i, , 3 an R 3

40. Dumimy strain gauges are used for

{a) compensaizon: of tempémﬂzi"e'

“Eari geq

by :mcreasmg the" sensztzvzty of bridge

R 'Co.mpensa;t_mg for,
expansions S

‘different

: _-_{d} calibratiqrﬂ_l;o_{ .s-izrai_.ﬁ_. -_gajzgé :

B-HUP-P-GEA/64C

41. Analog-to-digital wi _
. minimum number of bits that will -

| '_(d_; 15

- converter

et

with the |

convert analog input signals in the

i

o T e

% - B

" i BN G
. , - 5 ‘L
() 12 o

42. Three 30 Q re31stors are’ connected ST

43 The current z(t} through a 1{} Q reszstor zn
. geries with an mductance is gzverz by

{’fi

parailei acrosa an ideal 40 V source

| range of 0-5 V to an accuracy of 10 mV

What would Be the equzvalent resistance .

seen by the load cannected across this

©ocircuit?
@ 0o T
(a)__ B U\‘} W
. N
fe) 20Q 0 o
fd) 308

. 3+4 Szn(100t+45°) +4sin (30@z+ @00) A

'_"'J'The %ﬁ ' "’of the Gibredit and the -
‘power d1ss1p¢ited in the czrcmt are
. respectweiy '

(@) 5Aend 150W
) 11 A'and 250 W -
() 5 A and 250 W

() 11 Acand 150 W




44. Thevenin’s equivalents of the network in
Fig. {i}j are 10 Vand 2 Q. If a resistance
of 3Q is connected across terminals
AB as shown in Fig. (i), what are

B T e P ]
AAALVEIIEL O DAL VEICEILG Y

e A A
g"'_"“-"3$2
o B E B

Fig. (i) Fig. (ij)

fa) 10 Vand 12 O
fb) 6 Vand 112 Q
sfe) 10V and 52 &
({d 6Vand 52 Q.
45, .A vc_;ltz'ig_e. source, connected to a load,
has an e.m.f, of 10.V and an impedance

of (500 + 7100} Q. The mazimum power
_ that can be transferred to the Ioad is

@ e
() 01w ’
) 005 W

o {d} o~o_1w

46. An ad“a’}'ﬁ%nsformer is rated 220/110 V.
' “aggonree, of 10V - and . internal

"zmp ance of 2 @ is.connected to the

primary. The power transferred to a load
4; connected across the secondary
“* -would be a maximum, when |2, | is

fa} 40
b 20
10
(@) 050 |

g

»Hﬁ-F~P~G_EAI64C

4?’ Consider the following values for the
- circuit shown below :

1009

e AW—

g s |

oft) = 2503 sin 600t | L% 150 V

1 Vp =10042 V
2. I=2A
3. L=0.25H.

W__}iich of the abov_e'va_i_ue_g__g:g_pgrrgct? :
{a) 2 and 3 only .

(5) 1 and 2 only

@ 1and 3 only.

@ 1,2 and 3

4»8 'I‘he response of a series R-C circuit is
- " given by

Y %




49 What should be dene ‘o ﬁnd the mxttai :' 2

_values of the ecircuit v&n&bies in a

first-order R-C circuit excited by only

" initial conditions?’

{a} To rep]ace the capacﬁer 'by a short

czrcmt

- {b} Toreplace the capacztor by an open' :

circuit

_ {c} To replace the . capacﬁar by a

: voitage source

- {dj 'To replace the capamtor by a

CLH"{CH‘Z source

50 ina parailei resmtxve cn'cult opemng a
‘branch results in

1. increase in total resistarce |
2. decrease in total power

3. no change in total voit'a'gé and
branch voltage

~ Which of the above is / are corr_éct?
@) 1 only
(b) 2 only
) () 3only

@ 1, 2and3

‘The precision resistors are

(a) carbon composition resistors

b} .Wire«—wau-nd reé’ii»iitofs .

._}(c‘_) _' -'reszstoz‘s Wlth a negatwe tempera? |

ture coeffiment

| {d) _reszstors with a posmve tempera« '

Y ture coefﬁczent

B-HUR-P-GEA/64C
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. 52« ir'z'-nodai' éﬁéijfsiS, .the f}referré& -'réfé';én'.ce_
node'is a node that is connected to
1. ground B
| ﬁ2 manv pafté of the fxei:'wbr"lé' -
3. the highest voltage source
' -Whiph 'o_f the abdve _ié/ are correct?
."(d)"l-Oﬂiy"'_ |
&) 2only
fe) Bomy
(@ 1,2 and 3

53. Two networks are .sa.id.'_to be dual whéﬁ _
" {a} their node 'equ%ltic'z}.s' a‘_ré the same
(b} the loop equations of one network

_am' - analogous . to - the. node
equ&tlons of the other )

o) _thelr loop equatlons are zhe same .

- {d} the voltage_sources_of - one .netw_or__k '-
' _are'tbe current souf’ceso'f the -oth'e_r .

- B4, Reczproczty theerein . is appﬁcabie o a
network - :

1. contammg R L and C elements

o 2 which is mltlaﬂy not & relaxe{‘i_':
) 'tem _
: -".havmg - 3-».?%3031;1:1 .

Doth adépéﬁ::i.czenf*f and.
- independent souftes
Which of the above is/are correct?
_ .__'(a_} ) ibﬁ}y: EE ' | -
@) lend 2oy
@ 2 and somy
@ L2ands

10




88. Which of the following is true for the
complete response. of any network
voltage or current variables for a step
excitation to a first-order circuit?

(@) It has the form ke @

(b) 1t has the form k

{c) It may have either the form (@) or

the form of {a} plus (b)

 {d) 1t has the form e*¥

56. A piezoelectric crystal has a coupling

coefficient K of 0:32. How much
electrical energy must be applied to
produce output energy of 7:06 x 107> J?

{CI) 2538 md

o 193—9

: - (b)F 22%9 mJ e
\ fc) " 480 mJ
(d) 2:26 mJ .

, 57 If a. constant current, generator of 5 A,
' Shunted by its own resistance of 1Q,

- deliverssmaximtiin ‘power- Pin watts o
its load of Ry Q, then the voltage across
the “¢lirfent generator and P.are

{a) 5V and 625

(b} 25V and 125

{c) 5V and 125

{d} 25V and 625

f};-UFmp»GEA/ 64C
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58 Three star-connected loads of 3£60° Q

each and three delta-connected loads of
9460°-Q each are conuected in parallel
and fed from a three-phase balanced
source naving ime-to-neutral voltage of
120 V. The line currents drawn from the
supply will be

{a} 10 A each

(b} 20 A each

{c) 80 A each
(d) 160 A each '

59 A wattmeter reads 10 kW when its

current coil is connected in R phase and
the potential coil is connected’ across
R and neutral of a balanced 400 V
{RYB sequence} supply. The line current

is 54 A. If the potential coil reconnected

across B-Y phases with the. current coil
in R phase, the new reading of the
wattmeter will be nearly

fa} 16 kW
b} 13 kW
fe) 16 kW
(@ 19 kW

60 The phase voltage of a three-phase,
starsconnected alternator is V. By

amistake, the connection of R phase got

revérsed. The new lifie voltages Wil have

a relatzonsh ip

{d) Vg =Vyg = Vigp

[PT.O.
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61 If an energ\; meter makesSreveiutions in 64. For a ertlf*czily dar:rped svs‘tem, thf,
100 seconds, when a load of 205 Wis ciosed loop poles are . '
Coimeoted the meter constant is ' S o |

o : ' fa) purely'imaginary o
(o) "800 rev/kWh R
P2 - : /b} real, equal and negalive &

'.'_.{b) 222 rev/kWh fcj complex’ Conjugate véith _ﬂegatwé
L . “yeal part ' '

{c} 147 rev/kWh _ _ T

. : _ “{d) - real,s unequal and negative -
Cfd) 13 rev/kWh L :
65. A second-order -.po'si_'timj .'.'_Céntrz"-_cais sﬁrétt«:m-

S T has an open-loop transfer function
~ 62.1n a closed-loop contral system S o

. _ o . ) . . . Y = e e i BRI
{a} control action is independent of o s{s+10) o

» output
(b) output i$ independent of input ~What value: of K V:m result &
_ ' - : o Sf’e&dj, -state érror of 1°,% hen the mpu%
9 there is no feedback ~ shaft rotates at 10 r.p.m.? |

(d) " control action -is dependent on o (c) 2'1'7_4 |
output ' o ' e
: (b} 1047

_ 63 The characteristic polynomlal of a system L :
can be de:ﬁned as _ _ S (d) 0523
{a) denommator polynomial of glven. o o L
' »tramsfer funcﬁon R 66 Gam ma_gu : .'“’t}m factor by which “the
3 : S '_ ' system gain, cam&. creased to dzm
{b) numerator poiynamial of “given (it to '

transfer function - R SR
“Hfa) stability -
- \(!c) numerator poiynomml of a c}osed—' ._ _' o {b} on:czlia‘mon: )

’ 160p- tfansfer func'aon

. S (c} the verge of zns‘fabﬁzty
{a} denommator polynomial - of & '

“ closed-loop - trarszer function S {d} '-'crjiiically- ..q_aill'pe'd .--g_ta'te A
. B-HUR-P-GEAfG4C . 12
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67. Nichols’ chart is used to de‘terminé
faj transient Tesponse
{b) closed-loop frequency response
‘fc} open-loop freqm:ncy response

{d) settling time due to step input

68. For a type'—l system, the ititersection of
the initial slope of the Bode plot with
0 dB_aﬁ;ﬁs_'gives '

(@)

steady-state error

-

error constant

{bj -
phase margin

{c)

cross-over frequency

fd
69. The desirable feafures of a servomotor

- fa). low roté:lar'.inertia- and low bearing
- friction

()

PR

friction U S -

R e pe—
friction -

- friction,

B-HUR-P-GEA/64C

high rotor inertia and high bearing

Directions

Each of the following eleven (11} items consists

- of two statements, one labelled as ‘Statement {i)
“and the other as ‘Statement (II). Exaraine these
Ctwo staternents carefully and select the answers
“to these items using the code given below :

Code :

{a) . Both Statement (I} and Statement
(i) are individually true and
- Statement (II} is the correct
- explanation of Statement (i) '

Both Statement (. and Statement
{1} are individually true -but
Statement (I} is not the correct
explanationn of Statement {I)

{bj

Statement {I} is true but Statement
{If} is falst;

(e)

Statement {1} is false but Statement
{11} is true

(d})

70. Statement {0} :

For type~lI or higher systems, lead
compensaior may be used.

Statement (I} :

lead compensator
margin of stability.

increases the

71. Statement {I)

. Stability of a system detefidrates when
int_egljai control is incorporated into it,

Statenent (1 ¢

With integral control action, the order
- of a systemn iicreases and higher the

order of the systerns, more the system
_ tends to become unstable.

[ PIT.O.




72.

3.

Statement (I} -

Self-loops can exist in block. diagram . |

© but not in signal flow graph.

Both block diagrams “and signal flow
graphs are applicable to linear time-
invariant systems.

Statement (I} :

The gauge iactor of a ‘strain gauge 1s
“the ratio of stram {o per unit change in
res1siarzce ' :

o Statement () :

76.

.Statement {in -

. reduced.

Zoad

State-me_nt ’“(I}" :

Voltage is the energy per unit charge

created by charge separation.

Statement {Il) :

-' Powex" is energy per unit of time.

.Statement (I).

The ‘glectrical conductmty ef a sohd o "

“solution - alloy- -drops off rap1c}1y Wzth
-increased aﬁoy contenh

5 *-Seizé solutien has
stmcture than a pure metal.

'Statement {4 :

5e=0 and type—l systems, stable
: peeéible if: gam ig suitaBly .

 Statement an :

Any otie of the' cempensaters leg, lead, -

-_ les_s regular :

piane perpend:c:ular to the apphed

' lag-lead may be used to 1mprove the .

performance

B-HUF-P-GEA/64C
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7’?’ Statement {I)

- Open- loep system is maccurate and_-_-- o
" unreliable due to internal d1s{urbancee

and lack of adequate calibration.

'_ Statement {1} :

Closed-loop system is inaccurate as zt'__' B

cannot  account enwronmental _

'_parametﬁe changes and may beeome :
~unstable.. .

78. Statement (I)

" A constant temperature t}’z)ef hot»wma S

anemometer is.s table for urbulent

flow measuremen g

. Statément (EI)

" When the resmi:anee of zhe hot wire is
kepi constant by mcorporatmg current
feedback the bandwadth is mcreased '

7 9 Statement (I)

- Optical pyrometers are -

ﬁame temperature ina bezler

Statement i -

- Non- tnvasive metheds are . smtab!e for o

flasie temperature measurement ina. |

'boﬂer

80. Statement [I}

The null voltage of an LVE)a cannea ‘ee :
reduced to an mszgmﬁeant vahze

. Statement (1) :

- Hall effect’ transdueers are prlmaniy L
- used to measure ﬂux denszty

used as
transducers for. the measurement of L




LA B .

81. Permeance is inversely related to

{a) resistance

L) menAdstiedamea
concuoianca

~ {gj reluctance
”

{d) capaciténce

82 Consider the following statements
regardmg an zdeal core material :

1. It has very high permeability.

2. It loses all its magnetism when
"7 there is no current flow.

3. It does not saturate easily.

Which of the above statements . are

correct? 0
' Q. _
| e N
( 1and2onty ., Ul
(5) 1 and 3 only _@}\Q/

fc) 2 and 3 only
(@) 1,2 and 3
83 _’I‘h ?papamtance of a conducting sphere

Cof ‘radiug r with a total charge of g
Juniformly distributed on its surface is

'(a)_ proportional to.gr
{b) independent of r

{c) proportional to 1

r

{d) independent of g

B-HUF-P-GEA/64C - is

\ 84. The characteristic impedance of a

transmission line depends upon

{a} shape of the conductor

(] swsince weniinoit of ¢ Cuitdidulsd
(c) conductivity of the material

{d} geometric configuration of the
‘ conductor

. 85, In a series R-L-C circuit supplied by a

. ‘source of 125 V at a resonant frequency
of 220 Hz, the magnitudes of the
vollages across the capacitor and the
inductor are found to be 4150 V. If the
resistance of the circuit is 1 O, then the
selectivity of the circuit is

fa) 3320
{b) 332

fe) 0-0301
() 0301

86. The éalue of characteristic impedance in
free sphce is equal to

- {a) 'J&Q )  Pogo
o o
fé) 1 () ’E_Q_
Hoto ' Ko

87. The magmtude of magnetic field strength_
H is independent of

{a} currf;nt only

{b} distaﬁce only

{c) permeability of the medium only
(cf) both current and distance

!

[PT.O.

N




 following

the
transmission lines :

88 Conszder : -ﬁy;ﬂes of

1. _ Open-wzre lme
- 2. Twin- lead wire

3. Coaxiai cable

. The c:apamtance per metre wzli be ieast

- inn which of the above transmzssxon S

lines?
_ .'.(a) 1 only
) 2.0mly.
_ - {c 3 only )
_ -._\{d) 1 2 and3
89 Three equl pomt charges are located at
the vertices of an equﬁateral triangle on

the circumference of a circle of radius r.
‘The total electric field intensity at the

Cansidér ‘the foliowing 'appiiéaﬁdns i
“respect of a square corner reflector
1. Radm astronc;my '

9. Pomt to- pomt commumcatnorz

'_3. v broadcast :

‘Which of the s.bove apphcatrons 1s/ are

Corrf:()*{"
_ {a) 1 only
) 1and 2 only

92. The variation of | B| with distance 7 from a.

very long stralght conductor carrymg a
current Iis correct%y represented by

R A
centre of the circle would be | = E : R B
centre ob Ul < i _ B Bl ]
{a) zero VAR fa) 17! o _'._..(b}' . '2_
% - e *r
anegr N T - R
' o W oA | A
B -.q 5 BN N
1207 . \ (c) |BI /‘ . {d) Bl

4% Eoﬁg- "étraxght cozzducfor*nf radius @ and
..conductivity a4, which carries current I
in the z-directiofi, is -

fa) by D) ey 5 2&
. Ogonb ; 2%:&

{c} _m«-«wm-u—" Ad)

: 2.3 o '2__%:?:2;;:_3 r

6015 a”

B-HUF-P-GEA/64C
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g8, Tﬁé reé“ “"tivzty of hard drawn t:t?p}.‘ier at
120°Ci81:9%107% Qom: “The resistivity

) -of annealed copper compareci to hard
: drawn copper is - s

(b slightly zarger
"-"_{c} ‘same.

@ muchtarger




- 94. The number of electrons excited into the
tonduction band from valence band

{(with AE = forbidden energy gap and
k = Boltzmann’s- con«‘.tant) is propor-
tionat to

@ BXP(AE)

o of38)

95, Superconductivity in a material can be
destroyed by

1. mcreasmg the temperature above a

T S T

N

- certain Hmit

3. . passmg a current above a certain
: it

4. decreasing the temperature to a
point below the critical temperature

Which of the above are correct?

) 1 and'z_.oniy
(v)
{c}

{dj

2 anc_i 3 only
1, 2 and 3 only
1,2,3 and 4
96. The relative permeability of a medium

is equal to {with M = magnetization of
the medium and H = magnetic field

strength}
M | M
1+ b) 1
rf____(a) t (b} i

(c) 1+ \[;g (@ 1- \/;g

B-HUF-P-GEA/64C

applying a magnetic ﬁeld above a

17

i b

97. The electrical resistivity of many metals

' and alloys drops suddenly to zero when

they are cooled to a low temperature

{i.e., mnearly equal fo liquid helium

temperature). Such materials (metals
.and alloys) are known as -

(a)
{b)
o)
{d)

piezoelectric materials
diamagnetic materials
superconductors -

‘high-energy hard

materials

magnetic

98. The dielectric strehgth of rubber is
40000 V/mm at frequency of 50 Hz.
What is the thickness of insulation
required on an electrical conductor at
33 kV to sustain the breakdown?

, o) 083 mm
(b}
(c]
{d)

83 mm
83 cm
083 mm

‘99, "i‘h.e_ conductivity of insulé&ing materials
{a very small value} is called as

Lfa) residual conductivity
{b} dielectric conductivity
{c)
(d) ‘Bipstar SShauskity

ionic conductivity.

100. An intrinsic semiconductor has equal
number of electrons and holes in it. This
-~ is due to

()
()
{c}
(@

doping
free electrons

thermal energy

valence electrons




101. A wattmeter is measurmg the power . 104. & cusrent of <4 3.7
supplied to a.circuit whose power factor o passed throvigh

. is 0-7. The frequency -of the suppiy is 0 meter and g omovidga
v 50 ¢fs. The wattmeter has a potential C ometers will read respertively

vl veouid ol resistauce 1000 8 and il & A and -~ B oA
) . i o HEV R R L e
“inductance (-5 H, The error in the meter -

g : o - L b 4 Aand-5A
) . I‘E&dmg is . - | {if % _A A, 3.‘_._4 ).1_’\2 .

fof -4 A and BOA

{a) 4% |
' o b 4 8 and DA
' - o 105. A structural member is tompressed
e} 12% S _ : produce a strain of 5 g a/m. The nick.
) 16% s R o wire -strain gauge has a gauge fact
' ' of -~ 121, The pre-stress vesistarce
__ : S : U the gauge is 120 Q. I_hc'_c}las}g&: 3
02, A moving-coil mst_m_ment glves ____ftﬂi -scale o resistance. dua to- comnpressive  stral
* deflection of ‘10 mA, when a poi’ennai : L sl : o '

difference of 10 mV is apphed across its

H als. To me ts up to e} increase the resistance by 7-26 m(
erminals. measure currents T S

100 A, the same mstnzment can be (bl decremse the resistance by 726 mif
‘used . . o : S g 31‘3(;&:‘«%{* the resistanoe h*‘v 460 raf
fa) with shunt resistance of 0-0001 & B '{533 decvease the f’f*&*ﬁ‘ml? ey 4“:3 &g
- (b) with series resistance of 001 Q@ 106, The valtics c;'“ ammeter -a‘m..'c‘i_ _-«,s;:%t'm%-s_

resistances . are (01 &0 and 2000
r%apactzveh as shown i the figay |

| o) 'W‘lth shunt resxstance of 001 Q

{4 W}th series resxstance af 00{301 Q - below. The pt3r<;¢ntage_ error dn 1
IR : - caleulated value of R =100 Q {voltmete
) Creading 200V ;‘ammf*ler reading. ? Al
193 A f}{)(} ::V three~p1}ase rated frequencv : ' _:ﬁcaﬂx N
IS Vo SN
' - | : LA TR0 0
-_wattmaeters W fmd WQ, - _ S
. measuring “the ‘power - drawn by the P /w\
o ""'czrcmt are respectzveiy R {', ' &
' ' L L Ry = 2000 0
arzd 1000 W' T :
: {"2} _."" P
:,!b} 15{3(} -'W‘and 1500 W _
: | | o (o) =5%
Cvafd). 7500 Weand 1000°W B A A TS o
LRI U e, e I . \lQ Ty . -
. 58 yg
| B-HUP-P-GEA/64C = 18
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¥,

W}flﬂt is the multiplying power of a shunt
0f 200 © resistance when used with a
galvanometer of 1000 Q resistance?

{d 20 |

08. The mesh.current method

L works
non pla,rzar circuits

2 uses Kirchhoff’s voltage iéﬁr

Which of the above is/are correct?

. {a) 1 ozﬂy
- (B} 2 only
{c} Both.l aﬁd_z
{d} Neither 1 nor 2
109, An_ g

»_hit«, ;successive approximation

mlth both planar . and

19

110 In using instrument {ransformers, care
- should be taken not to open circuit the

" fa} primary of a voltage transformer
when the secondary 18 connected to
the rated load '

(b} ,seconc_lary of a voltage transformer
when the primary is ene_rgized with
the rated voltage

{c} primary of a’current transformer
-when the secondary is connected to,
the rated load- |

secondaty of ‘a current transformer
when the primary is carrying the
rated current

@

311, An inverse z-trahsform x{kT) of

Ly

X = 1 éwa'f‘_ |
@-nw4éﬂﬁ
is
(a) | 1 e«»ak;r
{b} i+e~—fsz
{C} 1~ eakT’
(@ 1+e™*7




112. A _sy'stem' has a fra'izs'fe:r function

C‘(s}_ g
Ris} 's +1 69+4

For ‘a unit-step . fesponse and - 2%
 tolerance band, the settling time will be
{d} 5 éecon.d.s_ g
(b)) 4seconds - LS _
- el 3 seconds.

{d) 2 seconds

sy%tem :

response.

-slow. resptmse

3. The c:ut off rate mdxca’ces the ability
'_-'-of the system 1o dxs‘{mguzsi} the
sxgnai fmm noise.

_ 4 Resozgant freq&ency 1s md:tcatzve of
the speed of transient response

h “dorrect?
f@ 1 and 2

{d) 3.and 4

B-HUF-P-GEA/64C
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_'i13 Conszder the foliowmg statemerzts with
' reference to the response of a contmi '

1. A large resonant peak corresponds
~ to a small overshoot in transient

2. A large’ bandmdth corresponds to

W'?uch' of the abave state’ments az'e'_

20

./({

114 The apen-loop -tmszer fumim of

K L
unity {Pcdba{‘k systein i e QY

~damping factor ff O 8 i,hi. *vdh}\, of i:.:

Cmain B orosst he wet 4n
NS

NCES

" '(’Q} 4.

@) 16

/ % 115 For a umty feedbaw C{mi‘ro'! system t

forward path transfe? functzorl is givr

: G(s} T .4()
: ‘:{‘3! ){ %?s%«"}{}}

The Ste'ldy s?a?c erm"r of the %ystf*m i
54 S

'the inpot S s B
B o .

_.-.@ '0' |
) e
Cfe) 20¢2

Cd) o2

. When- gain K of t%ze open Zoop trans! |

funetion of orde:z greater than unity
‘varied from Zero to infinity, the close
loop system

-{a} may be‘come' unstable

(b} stability 'mﬁay-'_impfove o

o) ."s;"t'a’t_}:i}i"(..}'f m-ay" not be affected

{d} will b{*mme l?igh}y siable

Ciﬁ r\’
g .
E‘, “ A
R




11%7. The frequency of sustained oscillation for
marginal stability, for a contrel system

. 2K 2K
@S = 5T 679 Hf

(th <5 ) (5787 gk e
and operating with negative feedback, is

Pl 5
_Lﬂr/s 6 K

3T
B Brs 3R =0 T
(¢} Srfs 8 ae 63 é“: ;
() 6r/s /( z -3

f’;ff’_

118, Consider the following statements :

1.  Adding a zero to the G{s}H{(s} tends
te push root locus to the left.

2, Adciing a pole to the G{s}H{Sf ter.xds'
to push root locus to the right.

3. Complementary root locus {CRL)

‘refers to root loci with positive K.

4. Adding a zero to the forward path
transfer function reduces the
maximuim overshoot of the system.

Which of the above ' statements are
correct?- ;

{a} 1,2 and 3 only
() 3 and 4 only
fc 1,2 and 4 only -~

(@ 1,2, 3 and 4

B-HUF-P-GEA/64D

5 45'4“ Ss el

Sﬂ j+1%- The network could be used as

T 1q|

_(Q«Q
oy 65
24""}\% , e . w (54
g .
s € (5*{ (s )

§ .
3 CX \E‘ H‘S} ({:_—:ﬁ/

119. An R-Cnetwork has the transfef function

s% +10s+24

G.is) =
T s21+10s+16

1. lead compensator - -
2. lag compensator

C 3. lag-lead compensator

Which of the above is/are correct?

(b} 2 only

{@ 1 only _' :
3 only |

(@ 1,2 and3

'120. The partial fraction expansion of 'the

function_
S 42% -2z
Flz} =
23 ~5z2% + 824
is
2 12
fa) ——+
z-1 (z-2?
) 2.
+ +
SRS Gae R
© 15, 12
oz-1 (2—1)£2-—2}'
@ zs 15* ‘1

s 1722 g2 2%
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