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1. - What doees the exproession 5 J . A represent ?
(a) Power density
(h) WKadiatiom resistance
fe)  Mapnetic encrgy density |
(d)l  Electric cnergy density
2. Consider the following statements :
.]n an n-type semiconductor
1. Fermi _Iew}l lhes helow the donor level at
roomn temperature {T).
2. Ferini level lies abhove the donar level as
T — 0.
i Forthi lovel hes in valence band,
A. I'ermi level remains invariant with
Lemperature,
Which of the above statements isfarc
correct 7
fa)l 1 only
by 1 and 2 anly
(E:} 2,3 and 4
(dy 1, 2and3
8.
v, =V ain 4L Ve
IMor the citewit as shown above, 1f the current
lcad&dhe applicd voltage by tan™! 2, what is
the resistance valve iy ohm ?
(a} &-h
by 10
{c) 2-0
dl 8-5
O-FTF-J-FFA

4‘

P2 — A}

The dead zone in a pyrometer {s 0-125 pereent
of the span. The instrument is calibrated from
800" C Lo 2000° . What temperature change

must occur before it can be detected in degree
Centigrade ?

{a) 1875
(b} 1875
{c) 1895
{4 01875
R1 Ll Lz iE{t}

elt) t) C=E e (b §R2

Consider the following equations with respect
to thi above network ;

di (£} .
L 1L ” = R,i14(8) - e(t) + et)
dilthJ _
2 L, = —Ryi (t} — e t) + e(t)
de
di, (L)
a . .
3. LE m = —R.zlzlit.] + L‘c[tj
de (L) . .
4. C ';t = i,(t) =it}
Which of the gzhove statements is/aro
eorrecl 7
(a) 1 only

(b} 2 3 and 4
fe) 1,3 andA4
(d) 1, 2and4
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A o B 8.
20
20a(t) gﬂ:ﬂ 1ﬂ§ Gblﬂn
0
Find the voltage of the node A with respect
to “0F for the cireuit as shown.
{a} 40V
(b} 20%
(¢} &GOV
(dl 60V
Match List I with List II and select the
eorrect anawer using the code given below
the lists :
List I List IT

Type of (Example)

Instrument)
A Indicating L. Wattmeter
B. Absolutc 2 Tangent-

i walvanometer

C. Rerording 23, Anercid barometler
). Integrating 4 Energy meter
Code :

A B C D
Ay, 1 2 b 4
fhl 4 2 3 1
fey 1 3 b 4
dy 4 3 2 1

(3 - A)

¥yt = ¥olt)
ALY > Valt)
k, -k
T ¥ —
f, M, | Fity—s M,
1
i

s S

Zcm friction

¥ £} & gt} are dizplacements

v lt) & volt) are ve‘lucities_.

- Whicl, one of the following is the correct free

body dingramiy for .lthe physical system as

shown In the'figire above 7

sy,

{a)

(b)

{cy

|—>3;2m

Ky ¥« ko — ¥y )4
171 2z~ ¥1
. M, M, —»F(t)
l—)yl I—)}f.;!
. M, My |»F
fi¥1e = L3, — ¥,
k¥« > K olyn — ¥,) .
i a [>F
: 1 . . 2
£y > folF, — p) A
] M, _ M, —=»F
FI_YJ_—}' > FE{FE 571} - -




9. n a fluid flow system two fluids are mixed
i appropriate propertton. The concentration
at the mixing point is wWt) and it is
reproduced without change, Ty seconds later
@t Lhe monitoring peint as bit) What iz the
transfer function between WU and y(t) ?)
{Where § is distance between monitoring
point and mixing pripe)

{a) o 4
tb) ¢'Ta®
(&) o 4%
() o'

16, The strain gauge with a resistooce of
200 ohm undergoes a change of 015 ohm.
Druring = lest the strain is 15 x 107 What is
Lhe gauge factor ?
fal -7
thl 40
fcy 35
(dl  2-0

11,

N 1 k&
v:lﬁﬂﬁfﬂnﬁﬂﬁt"é&)

- L
For the AC circuit as ghown aba®e, if the rms
valtage across the resistor is 120 V, what is

~  the value of thc inductor 2

(a) 05 H
(bl 06 H
ey 13-0H
dy 15 H

12,  Which ong of the following bridges will be
usedy for the measorement of very low
rezistanen 7
{a}) Kelvin bridge
tb)»  Maxwell's bridece
(¢l  Whealstone bridge
(d} Hay's bridge
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18.

14.

15"

{4 - Ay

S+ 2
s+ 1 CisY.

Kzl

— >
Ris)

For what wvalue of K, are the two block
diagrama as shown above equivalent 7

fa) 1

(hy 2
() (s+ 1)
d) (s +2)

Consider the fpllowing :
1. Ei=c time

2, Settling time

) 5. Delay time

o, Pezk time

What is the correct sequence of the time
domain epecifications of a second order
uystem in the ascending order of the values ?

(al 2-4-1-23
by 3-4-1-2
(e .2-1-4-3 °
{dy 3-1-4-2

The oacilloscope has an input capacitance of
S0 pF and a resistance of 2MQ and the
voltage divider ratio (k) of '10. What are the
parametars of a high-impedance probe ?

(a) €, =580 pF and R, =9 MQ

{b} €, =556 pF and R; = 18 MG
e} G, -833pF and R, =9 MG
td) Cy=111pF and R, = 18 MG




16. A unity foedback system with open lonp

transfer function of 1z excited by a

_8{8+ 5]

urnit sgep inpuit. How much Lime will he |

required for the response to settle within 2%
of final desired value 7

(a) 025 gec
(kY  1-80 zec
(e} 240 =sec
(d} 400 sec
l'f. Consider the following statements ;
1.« Amplticr gain and phase shift.
2. Filler transfor functions,
3. Two port networix parameters.
4, ]’-::-wcr‘gain in a Ltwo port eircuit,
Which of the ahove quantities can he
measured using a vector volimeter ?
(a} 1 and 2 only
b) 1,2 and 4
¢} 1,2 and 3
(d) 3 andA4
-
18, 1 ,{_i_ v L q
T =
lgv i1 5
)
1/-90°V, ol
& . a
Replaee the ahove shown circuit by a single
voltdge source in series wilth an inpedanee.
n) 2V, 1@
b} 1V, ag
€ 3V, 10
d) 2V, 34
O-FTF-I-FFA

18,

21.

t B = A}

A barium titanate crystal has a thickness of
2 mm. Ita voltage sensitivity is

12 % 107 VN, Tt ie subjected to A preasure
of 0-5 MN/m?, What is the voltage generated ?

(a) 3V
(bl &V
{c} BV
d 12V
10
|
E -i_:— Resistive i 1

circiit l

For (the circuit as shown above, if E = E,
and I is removed, then V = 5 volts. W E =D
and [ =1A, then V =5 volts. For E = E; and |
r-::pla:c:ed by a resictor of 5 £, whal is the value
of ¥V in volis 7

{ay 50
{by 25
{c) 75
(dy 35
The tmpualse response of a second-order

under-damped systemn started from rest is
mven by :

Cit) = 12:5 e % gin 8t, t =2 0

What are the natural frequency and the
damping factor of the system respectively ?

{a) 10'and 06
{b} 10 and 08
{c] B and 06
{d] A and 0-8




22,

Z3.

Z4.

What will be the type of Lthe system, if the
steady state performance of centrol system
yields a non-zera finite wvalue of the wvelocity
crror constant 7

(a) type-0

fb) type-—1

(e} type -2

(d) type—3

On which of the following factors doos
hysterezis loss noef depend 7

fal Magnetic field intensily

th)  Frequency of tl.m ficld

e} Volume of the material

(dl  MNeal temperature

_ A strain gauge having a resistance of 504 ohm

and a gauge factor 3.0 is honded on g member
of structure undergoing tenaile stiress, If the
charge in resistance of the gavge is accurately
measured as 1'5 ohm, what is the value of
strain suffered by the membar 7

[(a) Q01
(by 0001
(e} 01
(d)  O-0G3
g 2.0 10
)
3V -
For theo circuit as shown above, what is the
valae af T 7
{a) 1A
(b} 3 A ‘
{c) 2.A
dy LA
O-FTF-J-FFA

27,

28.

28,

30.

{6 - A

Dissipation fhclor, tan §, of a capacitor is
measured by which bridee ? - :

(a) Anderson bl:.idge

(b} Hay bridge '

{e) Schering bridee

{d} Wien bridge

The characterisiic cquatign’ of a) feedback

control system is given by
g7 + 6s% + 9z + =0

What is the number of roots in the lefl-half of
the s-plane ?

{a} Three
(b}  Two
e} O
(dl #FZero

Which"sfe of the following is pof a Maxwell's
gquation 7

(2} Vs H=(7+ jme)E
(b} F=QG{E+v=B)
: . o
() H.ds=] J.ds+ | — .4
s ] [ 5

(d) 35 B, ds =0

The unit step response of a system is
[1— e {1 + t)f u(t). What is the nature of the
system in turn of stability 2

ta]l Tnstahle

(b) Stable

(e} Critically stable
(d)  Oseillatory

A D'Arsanval galvanometer, 1 mA, 50 ohm is
to be éonverted to a 5 Amp-ammeter. Whalt is
the valwe of the shunt resistor, E,?

(a) 10 ohm
) 1 ohm
(e} 001 ohm
(d] 100 ohm




41,

Consider the following, with respect Lo the

. cwremt as shown above -

L V.= 10042 V
20 |1l =2A
3. ja = {]'25 .!._1.

Which of the above statements isfare correct ?

() 3 only

(b} 2and3

() 1 and 3

(dl 1and 2

32. Consider  Lhe following statements  in
conneclion with Doundary celations of electric
field :

1. In a single medivm electric field 12
continuons,

2. The tangential components are the aame
on both sides of a boundary betwesn two
dielectrics.

3. The tangential clectricyfield at the
boundary of a dicleclric and a carrent
CcarTying conglibglear with finite
eonduetivity ISzern.

4.  Normal companent of the flux density is
contindeus, across the  charge-free
baundary botweon two diclectrics,

Whieh of the above statements is/are ecorrect ?

(&) 1 only .

by 1,24nd3

fey 1, 2and4d

fd} 2 and 4 only

O-FTF-J-FFA,

b 1

34.

35.

{7 - A

Consider the following :
1. Phase margin

2 Gain margin

3. Maximum overshoot
A Bandwidih

Which of the ahove are the Treguency dormain
specificatinns required 1o design & crntrol
svstem ?

fa} 1 and 2 only

(b} 1and3 only
(e} L 3and 4
(d) 1,2 and%

A 0to/ 300V volimeler has an error of + 2%
of fsd. What is the range of readings if Lrue
voltape 15 30 Y 7

fal 24V _-36V
by 20V 40V

(c) 294V 306V
(dy 20V -30 V"

Viz)
Tix)

1
pole at 5 = — — and a singic zer s-:-—«.rr:'_f.
J3 £

A ngtwarl funclieon FHe) = has & single

If the excilation (t) = gin t, then what is the
angle of lead or lag of the current

.

{a} Lead thc vottage by 30°

(It} Lag the voltage by 80°
(c] Lead the voltage by 90°

() La-g the voltage by 90°




Magnetically hard -materials do not possess

34, 40. Quartz and BaTi0, exhibit which of the
which of the follewing characteristics ? following properties ?
{a)  High retentivity {#) Magnetostriction
{by TIligh coercivity - '
(L} ' Perromagnelizm
{e) Strong magnetic reluctance :
(d) Zoro differential permeability (e)  Fiezoelectricity
_ {d} " Ferroclectricity
37, lm a digital  voltmeter, the oscillator
frequency iz 400 kHz. The ramp voltage
falls fromm B8 ¥V to 0 V in 20 ms. What is [41. - v,
- + -
the number of pulses counted by the i1t
counber 7 ’ ' _ L
+ : 05 F ——
(al 8000 ‘ E_G") 1g§ .V,
(b}  4000. - I
(c) . 3200 : . '
For 'the above pgiven cireuit, if supply
(dy 1600 frequency, v = 2 radfsec and V, =2 .2 0° volts,
_ then what ia the lead angle of Vy, with v, 7
38. If the current {lowing through a 204ghm
resistor is given as, : {a} 15°
ilt) =4 + 5 sinart — 3 cos 3 wt amp, theh what .
iz the power eonsumed by the resistor ? (b 45
fa) 1004 W {cy BO°
(bl 660 W (d) 135"
.':l:] S00 W
d 160 W -
() 42, ' A long siraight wire carries a current I = 1 A,
At what distance is the magnetic field
3% What is the ervok in magnitude at the corner CraAml? . r
frequehcy for, an asymptotic Bode magnitude
plot¥or the term (1 + aTF 7 7 {a]l 158 m
' + db
(NQ2¢ n (b) ©0-159m
(b} +é&ndb
(] 00159 m
{t] x3ndb
(d) + 1ndb (dl 0-00159 m
O-FFF-J-FFA { 8 A}




43, A huoman nerve cell has an open circuit
voltage of 80 mV and it can deliver u
current of 5 nA through a 6 M ohm load.
What iz Lhe maximoam power available from
Lhe cell 7
(a) 016 nW
(b) 16 mW
ey 16W
()" 16 pW

44, YWhat is the slope of the line due to j_m factor
in magnitude part of Bode plot ?
fa} — 20 db per octave
(b} - 10 db per octave
{c] - 6db per octave
(dy - 2db per octave

45, The poles and zeroes of a driving point
impedance function, =z(3) are as

Fales 0, —2
Zorpes -1, -3
and z (=) = 4
ihen what is ={z) 7
2
(a) {: + 2a)
(25 + Bs + &)
114
(b3 {;s + 4&)
5" +4s5+3)
{5+ 45 + 3)
e} =5 ——
(5° + 2z}
2 <
(et} {4s +2155+ 123
‘ (8* + 2g)
O-FTF-J-FFA

46,

47,

{9 -A}

Consider the fallowing

1. MHuman errors

2. Tmpraper applieation of instruments

3, Error due to worn paris of andnstrument
1. Errura due to offects of éhvivonment

Which of the above come under the type of

‘syslematic errors 7

{a) land2
{(b) 2and 3
{cd™ 03 anded
(d) 1 and 4

Which one of the following statements is
correct for the open-loap transfer function ?

cisr = B3 ks
a{z—1)
(2} Open-loop system is gtable but the
closed-loop system 13 unatable,
{h] Open-lnop system ia unstable but the

cloaed-loop syatem iz stable.

fc) PBoth open-lovp and closed-loop systems
are unstable.

{d) Both open-loop and closed-loop systems

are stable.




48.  Consider the following driving  point | 51.
immittance functions :
L&
1 st = sz(b +2Ei}
(57 + 2} &%+ 4
R 3
3 (5} = {s_f_s__—%s}
{3 +6s°)
2 )
3. wig) = l{{z 'F-E} {; + 9
(% +2) (s +6)
2 2
1. s = E& F s+ 9) 52.
(5™ +6)
Which  of these are LC immittance
lunctiong 7
ta} 1 and 2
{b} 2 and 4
) 2 and i
53.
(d) 4 wnly
4% For which oné of the following materials, Is |
the Hall coefficient zarn @
{a} Insulator
(b) Intrinsic semiconductof
()  Metal
54.
[d} Mon-metal
0. Which one of the following describes corroctly
the cffect of adding a zero Lo the system ?
ta)  Systembecomes oscillatory
(hl  Rodwloens shifts towared imaginary axis
(c} Relalive $tobility of the system
inercases
(d}  Operating range of K for stable
operation decreases
Q-FTF-J-FFA

{10 — A

What is thc generalized Maxwell's oqualion

Vx H =2Je + % for frec space ?

(Al VxH =0
b Y% H = Je
{c) va=‘_?‘_D'
_ 3t
(Y ¥YxH=D

Which one of the folléwing is a freguency
sensitive bridge ?

{n)
(bl
te}  (Wiens bridgze

) D Measwell’s bridge

De-Satty)bridge
Scherifig hiidge

Root locus of aiz 4 2} + Kiz + 4} - 0 iz a
circle. What are the co-ordinates of the centre
of this circle ? .

(a) -2,0
(b -3, 0
€} -4, 0
d) " -5 0

In a three-phase, balanced. delta connected
system, each phase -voliage contains &
fundamental, a third harmonic and n Hfih
harmonic of BMS values : 100 V. 30 ¥V and
20 V respectively. What is the RMS valoe of
the line-to-line voltage 7

J100% + 302 + 207

(b} /3 x Jﬁcﬁ + 307 + 208
() 100% +20?

@) 3 x 1002 + 202

(a)




&0

&7.
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How much current must flow in a loop of
“yradius 1'm to produce a magnetic field of
1 mAm ™ ?

{a) 10 mA
{(bY 15 mA
¢l 20 mhA
Jd) 0 25 ma
What 15 represented by stale transition

malrix of a system 7

(a) ~Frec respense
(b)  Impulse(response
fc)  Stép response
(d) Forced responsce
Y3
1le AP a2
¥) § Ya § Em Y1
1’2 a 2

IFor the z-port network as shown above, what
is the vaiue of Y., parameter ?

Mapnetic field inlensity 13 oB.
H =34, + Tyd, + 2x5, A/m.
What is the cun’en‘t-densit:,r J Aim? 7
{a) —ZEV
(b) —7ia,
(e} 3aEy
{d} 12m
T 59.
Congidar the following statemonts
1. Bandwidth iz increased.
2, Peak overshoot in the step response 1z
increased. ' )
Which of ti-:e:-:e are the effects of uzing lead
compensation in a feedback system ?
fa} 1 only 80,
{h) 2 only
fch ) Both 1 and 2
{d} Neither I nor 2
lf-t'he bandwidth of amn_ nscilloacope ia giverd
as direct currenthio 30 MH=z, what is the
faslest rise timela sime wave can have to
ho produced accarately by the oscilloscupe ?
[;1) Y]. T+ Y3
{(a) dA&nsec
| ® gy -Y,
by 1 nscc '
. fc) Em Tg
e} 38 nuec .
(d ¥, +¥, +g
(dl 0033 nsec
P11l - A




61. F—rrr—
C L ,
K
Vit R§ V(1)
'
For ithe above shown networl, the funetion
Vo {s] - 4s
Gia) = =& i - when R is
V. (s s"f+45+20_
2 nhm. What is the value of I; and € 7
{a) 0-3H and 1F .
{b) 04 H and O-5F
ic] 05 and -1 ¥
dY 05T and Q01 T
62, The system matrix of a linear time {vvarignt
continuoas time gyalem is given by
0 1 :
A= . What is the characteristic
R
vuation 7
fal s+ 53 +3=0
thy &2 -8a~5=10
fel s %35 +5=0 N
{dy s2+s5+2=0
O-FTF-J-FFA

63.

64,

{12 - A}

{d)

His) 4N 1
—— o—| : ——— (5]}
201 | g8+ 1 s
What iz the transfer functinﬁ EE of the
B{Z}
sarnpted data system as shown ghove 7
{1-e"T)
{(a} —— -
(Z—e T
=T
oy oo )
(1—a '}
-T
@ Gz2e
e~ i)
_T
(@ F-%2e7)
{(A— 1}

+ +
+ +
’ + +
+ +
+ +
+ + +
+ + + +

A gircular loop placed
uniform sinueoidal

perpendicular to a
magoetic  field of
revolved aboul an  axis
through its diameter st an angular velocity
g radizsec (w, < ) as shown in the figure
aliove. What are the frequencies for the e.muf .
induced in the loop ?

'Fre{yu ket 2y is

ta) o and w,
(b) @, @y +om; and 12y,
() g, Wy — g and wy

@y — iy and Wy + iy




65. 4L B67.
+ AhAN o
V.0t 1 p—— v
(2} oFT "a
Consider Lthe following with respect to the
above circult ;
1. The transfer function of the arcuit is
10 .
;_E 68,
2. I V(1) = 20, V,(t) =20 (1—e '™
3. 'V, (L) = 20 gin 101,
Vts) = At S
(=< 100 (5= + 10M)
Which of these isfare correct 7
{ay 1 anly
by 1 apnd 2
{c) 1, 2and?s
(d} 2 only
85,
66. Whal is the initial &lope of Rode magnitude
plot of a type-2, aystem 7
{7y 20 dbidecade
{b} +2D db/decade I
el — 40 db/idecadc .
{d) + 40 dh/decade
O-FTF-J-FF A (13 — A )

In free space
E(Z, t} = 120 % cos (wt ~ P2} &_ Ym™,

What is the average power in Wm 2 ? |
{a} 30ma, ‘
(b) 60 &, l
(e) 90w &, |
dy 120w E?__
T
=IOV
20

<t>ﬁv ZUVCD gﬁﬂ

What iz the current through the 24
residlunce for the circuit as shown above ?

fa) S5 A

(b} 4 A

fcy 3 A .
e} 2ZA

The open-teop transfer function of a aystem
hes one pole in the right half of s-plane. If
the system is to be closed loop stable, then
(=1 +j0} peint should hawve
cncirclements in the GH-plane ?

how many

fa) -2
(k)] -1
I{::J + 1
(dy +2




Consider the following statements in
connection with cylindrical waveguides '

1. At low frequency the propagation
congtant 1= real and wave does not

-

propagate. . ;

At intermediate frequency
propagation constant is zero and wave
cabs off,

At high frequency  the
constant 15 imaginery
propagates.

. At transition  condition the cut-off
[requency ie inversely proportionsl to
the eigen volues of the Bessel funetion
for the respective TE  meode.

PropaEalion
and wave-

Which of the sbove statements isfare corroct 7
{a) 1,2 and 3

2 only
fe] 2 and 3 only

2 8 and 4

+.
v]C

—o B

For the circuit as shown abové, what are the
values of the Northn's equivalent current and
conductance between AR ferminals ?

(a) and @ = 3L
- Rg

O-FTF-J-FFA

the |-

V2.

A 100 kV, 5) Haz supply is fed to a rectifier
ammeter (using a bridge reciifier) through a
capacitor. The PMMC ammeter of the rectifiar
instrument reads 45 x 1072 ﬁmp. What 5 the
value of tho capacitor 7

fa) 1590 x -1 F

(b} 1580 10-12 F
te) 1766 % 1007 P

dy 1786 x 10711 R

A mechameal system ia as shown in the
figure above. The system iz set into motion
by applying a unil impulse force &{t).
Assuming that the system is inttially at rest
and ignoring friction, ithe
displacement x(t) of maas ?

what 1is

1
—= gxp (= . 1)

1
(a J-fk




74.
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20 ﬂcr_ volts t@ Zy

Fig. fa)

+
@ 1578907 volls

Fig. (b

For the circuit as shown in Fig. (&), /the
current through the ammeter is
4 -45° Amps:. Whal is ithe cdreent in the

ammeter for the circuit in Figih) ?

fa) 3.2 15° Ampa
fb) 2 2 30° Ampa
(e} 4 245" Ampa

(d} B =00% Amps

75.

(15 — A}

The electrie field of a uniform plane wave is
given hy .

E =20 sin (3r > 10° ¢ — @), +

10 cos (31 % 10° t - ®7) Ay Ym

What is the corresponding magneti@ficld H 7

10 ) .
{fa} —— sin{3m = 01 m@ay +
YT M ¥
% c\ns. (3w e 10%% — nZ) (—ay ) Am™!
w 5, —
() % sim (it % 10% t — 2] {(—ay,) +
20 s (37 x 10% 1 — 7Z) (-F,) Am™!
377 x

14 . E =
v ——ain {3 x 100t —n¥ha, +
oSy ¥

% cos (3 ¢ 1094 — n7Z) (EXJ A

10 & . —
id —— sin (3T 10Y 6 — A (-3 ) +
bz Y

—E}- cos 3 » 105 L - 22 {HX} Am-t
377




Consider the following statements :
In a Hall effect experiment, the sign of Hall
viltage will change if
W]-iluh vne of the faltowing Lleck diagrams is L Direction of applied field is changed.
comvalent to  the above shown hblock .
diagram ? 2. Ihrection of applied magnetic feld is
changed. '
(a) 3. Direction of beth applied. electric aml
magnetic fields are changed.
4.  Ddrection of currént is changed.
Which of the /abovewbtatements isfare
{b) correct 7
{a) 1,2 and3
(b 3 only
- {cy (1, 2&nd4
{c)
(d) 3 and 4
9. Consider  the  following  statements in
connecilon with electromagnetic waves -
’-
(d) R t?'é‘ E . N 1. Conducting madivm hehaves lHke an
' ' open circuit te the electraomagnetic field
1/GR-—C -
2. At radio and microwave frequencies the
relaxation time is much less than the
?T' 5 puriod, :
3. In loss-less dieleetric the relexation time
+ a " - =
T AN = finite,
10V %59 (t)sa - s infin;
' 1. Intrinsic impedanee of a perfect diclectric
maedium s a pure resistance.
What isithe woltage across the current source Which of the above statementa isfare
for the abovéghown circuit ? correcl 7
@y, S50V {a} 1 only
by THV ' © ibr 1 and 2 only
{e) 125 v ' {¢] 2 pnd 3 only
{dy 175V ' (dy 2, 3and 4
O-FTF-J-FFA {16 — A




80. R —»C
[
LI
The above shown feedback eomtrol system
has to be reduced to equivalent wunity
feedback system. Which one of the following
is onuivalent ? -
@  R-3 & ES—oml—r—c
(b
1
@ - RAG ) —&»C
(d].
O-FTF-1-FFA

81.

L

83,

(17 - A}

ZA
+

2LV

@

R lﬂ.‘é

YWhat iz the value of 1 for the abgve ghown
circuit, ift ¥ = 2 wolts 7

{a ZA
fhy 4A
) 6A ;
(d) 85 A

gauges, what
happens when a itengile strain is applied ?

In semiconducter strain

=) " Hesisfance increases in M-tvpe of
materials
{b)  Resistance increases in P-type of

materiala

(r} Resistance increases 1n both P and

N-type of materials

{d} Resistance decreases in both P and

N-type of materials

For intrinsic {(Gafs,
slectrical conductivity is 107% (ohm-m¥, the
electron and heole mokilitics are, respectively,
0-85 and 0-04 m®/V-s. What is the intrinsic
cuncentration o,

the room-temperature

CATTICT at  the room

temperature ?

fa} 1021 m?
{b) 10740 3
{¢)  7-0x 10+1% 8

() 70x 10729 m-?




B4,

B,

86,

8i.

O-FTF-J-FFA -

& second  order
frequency of oscillations of 3 radfase and
damping ratio of -5. Whal are the values of
resonant frequency and resonant peak of the

system has a  nalorgl

sysiem 7

{(a} 15 radfsec and 1-16
{b) 116 radfsec and 1-5
i) 116 radfzsec and 2-1
(di 21 radisce and 1-16
A traasmission line of  characteristie
impe:dance of 50 ohm is terminated by a load

impedanee of (I5 — j20) ohm. What 8 the
normalized load impedance ?

(a} 06 —jO8
b} 038 —j06
fe) 03 —j04
(d) 03 + 04

The response of an initially relaxed, linecar
constant-parameter network to a unit impulsce
applied At t = 0 is 482 u(t). What iz the

response  af  thiz network to unit slep
funetion ¥ .
{a} 2(L—e 2 uil}
th) 4t — &2yt
fey  sin 2t
(d) (L~ 4e™%) n(t)
L I

Resislive

E-—C) | Nelwork v GE) L

ln tk&above shown circuit, if V = 3 volta for
E=7Twoltpb=0, and V=2voltsfor I =% A
and il = 0. When E = 1 volt and I is replaced
by @ resistor of 2 olun, then what ia the value
ol V.7 '

(2} 2 valts
by 4 volts
o] 6 volls
{d} 8 volts

820,

11N

{18 — & ]

For a cortain thermistor, the malérial
constant {f}) is 3000 kelvin and its resistance
at 2¥°C iz 1050 ohm. What iz the
temperature coefficient of resistences for this

" thermaislor 7

(2
(b3

0-023 x 142 shm/ohm/~C
— 0-033 ochmv/ohm/o0

fc} - 333 shm/ohm/C

() - 30 ohmfohm/*C

Consider the following stalements :

I. A systern s said to be stable if its
output is bounded for any ioput.

2. A system 1E)stable if all the roots of the
characteristic equation lie in the lefi
hall of the ‘@-plane,

3. 4 system is stable if all the roots of the
chararteristic eqguation have negative
real parts.

2.0 A second order aystem is always stahble
for finite positive values of open loop
Eadn.

Which of the above slalements isfare correct 7

fal 2,3 and 4
{hy 1 anly
{¢) 2 and 3 only
{(d) 3 and 4 only

I 3

—r—r"'/o——wwv—
580
+‘_-._
5V_—

&-1H

The network shown above is initially at rest.
What iz the initial current 1 when the switch
Sisclosed at t=0 2

fal OA
(bl B A
(¢} 10 A
{d) 20 A




O-FTF-J-FFA

+ .
(9 — 7 2% line A
o) ]
+
e Z/2 line B
<>
Two loss-bess realstive transmission lines

each of characterstic

impedanee Z are
connecled as shewn in the circuits above, If

the maximum voltage on the two lines is the

. game and the power transmitted by line A is

Wl, then what is the power transmitied by
the lipe B ? '

{a}) 4 W,
by 3 W, ,
o) 2 W,
: Iid,:l 1%,

o2,

93,

The open loop transfer function of a closed

Ioop eontrol system iz given as :

Ki{z+ 3}

Gis}His} = = -
Csls+ s+ 4}

What are the

aumber of asvmptotes and the centroid of the
asymptates of the root-loci of closed lcap

system 7
7
-3 |-, 0
e [3 )
by -2, (2,™

—7
(e} 3; (—3— ﬂ]

The eirewit as shown above is in the steady

atate. The switch 5 ia closed st £ = 0. What

are the values of v and %1:.. at t = 0* 7

{a) Oand4
(b) 4 and 0
(e} ZandD
{d} ﬂ.a_nd 2




functign

The transfor

94, of a phaselead
compensator is given by '
3rs - ' -
Gis) = 1+ 3¥s where T > 0. What is the
maximum  shift provided by such a
compensator 7
fal BoO°
(b) &0°
(c) 4b®
{d) 30°
a5,
T o PO
1 (Amp}
0 3 G
L (seg) ——#
The ‘current waveform( ag shown above, is
applied in a pure resistor of 10 Q. What ia
_the power dissipated inghe resistor ?
{a) 270 W
{b} {1356 W
wh eREW
S dy TW
O-FTF-J-FFA

946,

a7,

{ 20 — A}

Consider the following statements

1. A phase lead network provides a positive
phase angle over the frequency rangs of
intereat.

2. Armature contrelled d.c. servo motor is
itherently a closed-loop system.

3, Phase lag nectwork (provides’ significant
amplification over the frequency range of

interest. .

4 Transfer functions” with zerces in the
right half of s‘plane is a non-minimum
sy stem.

Whuch( of the above statements is/arc

correct P

(a) 3 n;]}f

fb) .1 and 2 only

fey 1,2 and4

(2] 2,3 und 4

10 k2
A AR,
o=}
+_.__-_
20V " 20 uF —= 10kQ

The switch of above ecircuit was oapen {or
long, and at v = 0 it is closed. What iz the

finul steady state volluge acrass  the
capaciter and the timc-constani of the
cireuit ?

(al 0V and 01 sec

(b) 20V and 02 sec

{cy 10V and 02 sec :
(d) 10V acd 01 sec

w




48. A linear system ie described by the following
glate cquationy
i -2 2|
Xith= X + Y
1 —a 0
Yit)=[0 231X
Whal s the transfer funetion of the avstem 7
{al I I —
g +¥=+3
(b)) i
55 +35+2
G
{e} .
s + 2513
i
(df
5" +3s+ 4
9. A transmission lne section showsdwan input
immpedance of 36 Q and 64 @ respectively,
when short circuited and np;'zn circnitad. What
is  the characteristic impedance of the
tranamissinn line 7
(a) 100 2
by B L2
(v) 450
dl 48 Q
Q-FTF-J-FFA

100,

101.

102,

{21 - A

The poles and zerses of an all-pass network
are’ located in which part of the s-plane ?

{a) Poles and zeroes are in the right halt of
s-planc

{(b). Poles and zerves.are in the left half of
s-plurne

(e} - Poles i the right half and zeroes 1n the
left haif of s-plane :

(2} Poles in the left half 4nd zeroes in the

vight half of s-plane

When a transfer funciion model is converted
inte stale \gpace model, the order of the
systaingmay, he reduced during which anc nf
the following conditions ?

{2} Some of the variables arc not considered

{b} Some of the variables are hidden

(e} Pole, revo cancellation takes place

{d) The order of the system ‘:P?i" ncver get
changed -

How can the power aupplied Lo a2 high

frequency heating syslem be meagured ?

ta) By dynamometer watimeter

ib} DBy induclion wattimeler

{e] By thermocouple iype waltmeter

{d) By mowving iron amr.neter and voltmeter




163,

" 104,

100,

In an KL series resopant circuit, if the
mavimum stored energy is indréased hy
108, the szame¢ time the enerpy
dissipated per cycle is reduced by 10%, it
wiil result in which one of the following ?

-

and al

(a) An 119 decrease in quality factor

(b} An increasc in the resonant frequency
by 112

{e] A 22% increase in quality factor

{d} A deccrease in the resonant frequency by

22%

If D is the rotor diameter and 1., the axal

length, then a  high  perfermance a.c.

servomaotor is characterized by which one of
the following ?

{al Targe D and Large L
(b} Large D and Small L
(c) Small D and Small L

(d) Small D and Large L

Whiy is the network flingfiong °

3 r
- Nis) = 45 +235 rot positive real 7
s 4 Ghd
ta} The highest depree of numerator and

defidminator polynomials differ by one

(b} "Theyterms of the lowest degree in the
numerator and denominator
polynomiala differ in degree by one

(¢} The poles amd zeroes have zero real
" parts

{d) 1t has muitiple poles on the imaginary
axis ' '

O-FTF-J-FFA

108,

107,

108,

{22 - A)

Consider the following statements .with
reference to hydraulic systemas :

1, A small size actuator can develop a very
larye foree or torque.

2. A source with supply and reture line is

required,

a. It is insensitive to temperature changes.

Which of the abové statements is/are
correrct
{a) 1 only
ib] 2 only
{e} . land €
(dl 2 and 3
2 1
oA ATV p—
74} —> 1=— i 1=

The netwsrk realization of RC impedance
2
+3
Z{E} = i?'fﬂ?m
(=% + 3z + 3
above, What are the values of oo and g ?

function, i &5 shown

(a) 1 and 2
{(b) 2and1
{¢c] 2and3
{d} 2 and 2

Which an of the following iz nof the criterion
nsed to sclert potenliometer in o gontrol

system 7

fa} Accuracy

(b} Noise

(e}  Time re.spﬂnse

{d)

Frequency response




109, . 24 iy ' ill. Aaa&rtiﬁn fA): A capacitor has one pole at
T Iy T 5 = infinity and one zerc al
v, - V, _ 8 = 0, where 5 = jip, w is the
! angular frequency.
1f the Z-parameters for the T-network as Reason (B) : The driving paint.
shawn above are Z;, = 40 02, Z,, = 50 0 impedance of 4 capacitor is
and Z;p = Zpy = 30 £, then what ave the i
values of 2,, %, and Z; ? | Se -
(a) 109,200 and 300 112, Asserfion (4): To increase the range of an
(h) 200,300 and 20 Q ammoter to measure high

) 306,400 and 100 ' _ currents, it 15 required to
fdy 40, 5O D and 10 £ connect a high resistor in

. shunt acrozs the ammeter.
Directions : Each of the next eloven {11) items

congists of fBwo stotements, one [ebelled as the
‘Asgeriion (A) and the other as Reasen (BY You arc ., Fregson R _ The shunt resiztor will
lo examine these two statements carefuily and select

. o . divert the excess current
the onsmuers to these {tems wsing the codes given

Gelow . ' and allow only the raled
Codes ; p current ta pass throuwgh -
(a) Both A and R are individuaily true and the deflecting system of

R iz the correct explanation o

(b} PBoth A and R are individgallytrue bui R
is nof the correct explanation of A

the ammeter,

{=] A i= true but R is falze 118. Aassertion (AJ:  The sensitivity of a

tell A ig folse but R is trus voltmeter is often

expressed in terms of

110, Axsertion fA4): TheW semiconductor materal ohma-per-volt.
Bsed in making an optical
source should be a direet Reason (R) - High sensitivity voltmeters
bandgap material. use a  basic d’Arsonval
Reason (R) : Carrier recombination time is| . meter which has high
shorter in a direct bandgap Bensitivity.

zemiconducter. -

O FTF J-FFA {23 - A




114, Aszerfion (A} :

Reason (R -

115. Assericon {4) ;

Regsoan (1) -

116. Asseriion (ASG

feazon (K} -

O-FTF-J-FFA

Nowy o

gvnehromzaes  Lhe

In a brdge fypc  of
mefIurament, it i
raquired that the indicator
need to show the halanee
condition  of the bridge
should  have wvery high

senstivity.

The accuraey  of  the
null-indicator docs pot play
mny role in a’ bridge

measurement.

An electronic

millivelemeter used to read
very  low a.c. vollages at
high freguencics iz (an
amnplifier-recifier type of

meter.

The dicdesweannot rectify
vollages  of

millivelt order.

Fleciron besm  switch is

ured in s multitrace CRO,

Electron  beam  switeh
input
ﬁignal'aﬁd gived a steady
vravelorm on the CRO

HSCresn.

117, Assertion (A} :

Heoason (1) -

118, Assertion rA}:

Hemsan (R

119, Assertion fA)}:

Reasem, {R) :

Y20, Assertion (4) -

Beauon (R} .

V24 - A

. Random

errors  can  be
ninimized by statistical

methaods,

causad by

~while

Theze are
arithmeticon crror

taking fFeadings.

The stator windings of - a

contral  transformer Thas
Kigher  impedance per
phase,

The rotor of a control
transformer iz cylindrical

in shni)e.

Addition of a pole to the

forward path - wansfor

. function of unity Tecdback

system incrcases the rise

timc of step response.

- The additional pole has the
“effect of increasing  the

" bandwidth of the system.

-

Krowing magnetic vector

. —*
poteniial A ai a poing, the

&
 Mlux density B oat that

paint can be obtained.

- —
V.A=0

_'—_
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