Q. No. 1 - 20 Carry One Mark Each

1. Giveny = ®% 4+ 2% + 10, the value Df?' is equal to
" =l
(ay 0 By 4 {Cy 12 (D13
2. lim 28s
wsD W
{A) Indeterminate {(By O (Cr1 (D
3 The power supplied by the dc voltage source in the circuit SHD@W Is
362
o L 2
[
AN
]
(A OW (BY 1.0 (CY 2.5W (DY 3.0W
4, The current I supplied by the olt source in the circuit shown below is
L 2 (BY 0.54 (CY 14 (D) 24

onditioning of a piezoelectric type transducer we require
harge amplifier (BY a differential amplifier
an instrumentation amplifier (DY a transconductance amplifier

& linear variable differential transformer (LYDT) is
{ay adisplacement transducer

{BY an impedance matching transformer

{C) adifferential termperature sensor

(DY an auto transformer



7. The temperature being sensed by a negative temperature coefficient (NTC) type
thermistor is linearly increasing. Its resistance will

{A) linearly increase with temperature
(B} exponentially increase with temperature
() linearly decrease with temperature
(DY exponentially decrease with temperature

8. For a single stage BT comman base amplifier
{AY current gain as well as voltage gain can be greater than unity
(B} current gain can be greater than unity but woltage gain is al 55 than
unity
{Z) woltage gain can be greater than unity but current gain(is alw@ys less than

Uity
{0 current gain as well as voltage gain is always less uni&r
g, In the circuit shown below, the ideality factor@mof t iode is unity and the

voltage drop across it is 0.7%. The dyna istafice of the diode at room

temperature is approsim ately

1.7

(8) 150 ) @ (Cy 500 (D) 700

10, An ideal op-am thel characteristics of an ideal
{A) woltage co edywvbltage source (B} voltage controlled current source
() current con voltage source {0 current controlled current source

in the ring oscillator circuit shown below are identical. If the output
a frequency of 10 MHz, the propagation delay pf each inverter is

output

(&) Ens (B} 10 ns {C) 20 ns (D150 ns

12, & 2Kx8 hit RAM is interfaced to an 8-hit microprocessaor. If the address of the first
memory location in the RAM is 0800H, the address of the last memory location
will be

{A) 1000H (B} OFFFH {C) 2848H {DY47FFH



13,

14,

15,

16.

17,

Sx
—|n
The fundamental period of the discrete-time signal =[n]= er[ ‘5] is

£ 12
(a) ™ (B) = (C) 6 (D) 12

Which one of the following discrete-time systems is time invariant?

(&) w[n]=nx[n] (B vy[n]=x[3n] (Cy w[n]==x[-n] (D) y[n]=

If 3 current aof —Eu-qESin(lDEIntj+EuJ§|:DS [300ntj+%}ﬁ« is passed @

RMS ammeter, the meter reading will be

(&) Ed28 (B) 1264

2164

If the ac bridge circuit shown belaw is
balanced, the element 2 can be a

{Aa) Pure capacitor

{BY Pure inductor

{2 R-L series combination

{0y R-L parallel combination

The Bode asymptotic plo tra@sfer function is given below. In the frequency

range shown, the transfaPf has

—-Z0dB /decade

poles ands 1 zero

{BY 1 pole and 2 zeros

poles and 1 zero (DY 2 poles and 2 zeros

For radicisotope imaging, an Anger camera is fitted with a parallel
collirn ator, If the thickness of the collimator is increased, the camera

{4y resolution and sensitivity will increase
{BY resolution and sensitivity will decrease
{C}) resolution will increase and sensitivity will decrease
{0 resolution will decrease and sensitivity will increase

hole



19,

20,

21,

22,

23,

24,

25,

In the standard 12-ead ECG recording system, the minimum number of
electrodes required to be attached to a human subject for recording any one of
the unipolar chest lead signals is

(a) 1 (B) 2 (C) 4 (D)5

& laser light with a wavelength of 633nm is passed through locm length of tissue
and 2cm length of glass. The refractive indices of tissue ad glass are 1.33
respectively. The velocities of laser light in the tissue and in the glass ar
ratio af

(&) 1,.33:0.75 (BY 1.33:3.0 (Cy 1.33:15 (DY

Q. MNo. 21 - 75 Carry Two Marks Each

The expression e "*far x > 0 is equal to

(83 -x (B) = (Cy wt R -yt

Consider the differential equatiung—}f= 1+v*. Which of the following can be
W

a particular solution of this differential equation?

(&) w=tan(x +3) (BY y=tanx +3 W (y+3) (D)x=tany+3

Consider the function y=x>-6x+0, aximum wvalue of v obtained when

varies over the interval 2 ta 5 is

(a) 1 (B) 3 (Cr 4 (D)9

Itis known that two roo nonlinear equation ' -6x*+11x-6=0 are 1

and 3. The third root willl b

(a1 ] ' (C) 2 (D)4

Consider a Ga 1a istributed random wariable with zero mean and standard
deviation@&. The e of its cumulative distribution function at the arigin will be

(4) 0 ¢ @yos (C) 1 (D) 105

variable is uniformly distributed over the interval 2 to 10, Its variance

(B} 6 () % (DY 36

The Fourier transform of = (t) = e™'u{-t), where u(t) is the unit step function

(A} Exists for any real value of a

(B Does not exist for any real value of a

{C) Existsif the real value of a is strictly negative
(DY Existsif the real value of a is strictly positive



28,

29,

In the circuit shown below the maximum power that can be transferred to the
load 2, is

10 @
i(tJL0VZ sin(1000t)4 C‘D []ZL

10mH
(&) 250W (B) 500w (CY 1000w

& complete wvariable 2=+ j0.1 has its real part % va
—oo to + oo, Which one of the following is the locus (shao in thic
the complex plane?

(#) ) ()
=
n
@ o
a =
c - :
- Real axis
Real axis )
— -ji0
"]
(C) " (03 "
= H
m m
[14] L1}
cn n
m m
5 5
Raal axis Real axis
i /Z-'jltl

. . . Y .
it shown below the input resistance Ry, = —1| is
LiL,=0

P
W
10 2%, 20
P %> A, *
+ I + I +

" z qu] My

(A) -30 (B) 20 (C) 30 (DY 130




In the circuit shown below the average power consum ed by the 20 resistoris

a1,
1Z sin(1000t )W C) 1a §
1nn£sin(30nntju6) 1"“"'5
(&) 5OW (B) 10504 (CY 5000w 1004
2. Which one of the following equations is walid for the own below?
I 1 i
Lt AT T N
14 1

2, AAA AT @
+ I 10 / &

S ERP N

10

I |
[ [

(a) Io+lg-I.+15 (B I;-Ig+1;+1;=
[y 13+I5+16@ (DY Ip+I5+15 -1

shown below the steady-state current I is

¢

it

33. For the ci

1a

Sfze ! cns(lDDDtj'-.-'E)

1000 uF

1rH -|'

(8) 04 (B) 52 cos{1000t) &

(C) 52 cos {IEIEIEIt—%]f-‘« (D) 5oz &



34, For the circuit shown below the voltage across the capacitor is

AAA
100 l
-j10060

+
(o+iojw ()

j10002
(A) (10 +j0)v (B) [100+j0)Y (C) (0+j100)% (D) (0-4L00
35, The speed of a gear having 60 teeth is measured using a proxj zor. The

output of the proximity sensor is fed to a counter with a gafing tim T 1s. The
counter indicates a value of 120, The speed at which the gearVs rotating is

{AY 60 rpm {(BY 120 rpm {C) 600 rp 1200 rpm
36, & piezoelectric type accelerometer has a sensitiy ogfn/g. The transducer
is subjected to a constant acceleration of 59.fThe gteady state output of the
transducer will be
(A 0% (B} 100mY @ (D3 EY
37, & pair of identical thermocouples | &d for measuring the temperature of a
specimen as shown below, The ristic is tabulated below, The reference
junction is at 2%, The me Sy . The correct temperature of the
SpeCimen is
T
E L
= reter
=1 B +
[F)

Risference junctian

ature (°cy | 0 |10 |20 |30 |40 |so|s0] 70 | 80 | 2o
utput { vy | 35| 45| 55|65 |75 |85 |os| o5 ] 115|125

(ay 13°C (B) 46°C (Cy 48°C (0 50°C

38, 4 strain gauge has a nominal resistance of 60052 and a gauge factar of 2.5, The
strain gauge is connected in a dc bridge with three other resistances of 6000
each. The bridge is excited by a 4% battery. If the strain gauge is subjected to a
strain of100 pm /m, the magnitude of the bridge output will be

(4) 0Y (B) 250pY (C) 500pY (D) 750y



29,

40,

41,

42,

The torque in a rotating shaftis measured using strain gauges. The strain gauges
must be positioned on the shaft such that the axes of the strain gauges are at

(&) 0% with respect to the axis of the shaft

(By 307 with respect to the axis of the shaft
(Cy 45% with respect to the axis of the shaft
(DY 907 with respect to the axis of the shaft

To reduce the effect of fringing in a capadtive type transducer
{AY the transducer is shielded and the shield is kept at ground pote
(B} aguardring is provided ad itis kept at ground potential

{2 the transducer is shielded and the shied is kept at the = p | as the
mowving plate
{0y a guard ring is provided and it is kept at the same poten s the mowving

plate V'S
& differential amplifier shown below has a diffdéfentia de gain of 100 and a
CMRR of 40dB. If ¥, = 0.55Y and ¥, = 0.45Y, theQgutpdl v, is
Uy
Vp
I'"IZ
{8y 10V (B) 10, (Cy 11 (DY 15Y

The op-amp circuit sh

-'@ that of a

{4 low-pass filker with a maximum gain of 1
{(BY low-pass filter with a masimum, gin of 2
{C) high-pass filter with a maximum gain of 1

{0 high-pass filter with a maximum gain of 2



43, In the op-amp circuit shown below is that of awv, is gradually increased from -10Y
to +10%. Assuming that the output voltage v, saturates at -10% and +10%,

aut

W, will change from ™
+ ‘o
| AN
Ak
e
(&) -10% to+10% when uin:—lv (B) -10% to + 10 when W= +1Y
() +10% to -10% when v, = -1% (DY +10% to -10% v, = +1V
4
&4, For the op-amp circuit shown below wy is approxima equiial to
10w
1ME:
1055'2% %‘35{2
—
954
§ EUZISQ
(8) -10% (CY +5v (DY +10Y

45 In the amplifiggfcirghit shown below, assume Yz =0.7%Y and the p of the
nd th alues of C, and C, are extremely high, If the amplifier is

Ve

that at the quiescent paint its Y = . where Y- is the power

. . .\ .
age, its small signal voltage gain |4 will be

10 Yin
8.8k0 e
...
"G
1.2k Re
(&) 3.75 — (B) 4.5 (Cy 9 (D719



46, The result of {4500 - (4531 expressed in 6-bit 2's complement representation is

{4y 011000 (B) 100111 {C) 101000 {Dy101001
47, The output F of the multiplexer circuit shown below expressed in terms of the
inputs P, Q and R is
R L
R . Gl g F
_ ML=
R I
R I.1 SI Sﬂ
u]

(&) F=P&®Q &R (BY F=PQ+QR +RP () : (D}F— F'@Qj
48, & part of a program written for an 8085 sor is shown below, Whean
the program execution reaches LDOF‘E( register C will be
SUB A

MOW C, A
LOOPL: IMR A
D h

LOOPZ
IMR
IMC L

LOOPZ: MOP

(&) 63H @ (C) 99H (D) 100H

49, The minimim Sim of products form of the Boolean expression
P F‘QRS+F‘QR5+F‘QRS+F‘QRS+F‘QRS is

+05  (B) ¥Y=PQ+0ORS (C) ¥Y=P+QRS (D) ¥=05+FPQR

#-ray tube is operated at 80kY anode wvoltage. In order to filter the low
intensity ®-rays, a 2.5mm thick aluminium filter is used. It is given that at 80kY
anode voltage, the mass attenuation coefficients and densities of aluminium are

0.02m%g! and 2699kgm™  respectively and for  copper these are
0.075m%g ! and 8960 kgm respectively. If a copper filter is to replace the
aluminium filter with the same effect, the thickness of the copper filter should be
{aY D.2mm {(BY D0.66mm {CYy 1.5mm (DY Smm



51,

52,

£3.

54,

3=

56,

57,

&4 B MHz acoustic pulse travels from a transducer through a 2ocm thick fat tissue
before it encounters ad interface with a liver tissue at normal incidence. The
amplitude attenuation factars of fat and liver are

0.075MNpcm ™! /MHz and 0.1Npcm ™! /MHz respectively. The amplitude reflectivity

coefficient of fat-liver interface is 0.1, Taking both attenuation and reflection
losses into a account, the amplitude loss {in dB) of echo pulse when it returns to
the transducers is

(&) 0.74 (B) -2.6 (C) -6 (DY) -33
Consider a discrete-time LTI system with input x[n]=&[n]+&[n-1 ulse
response h[n]=a[n]-&[n-1]. The output of the system will be give
(a) &[n]-6[n- 2] (B) 8[n]-8[n-1]
(C) s[n-1]+8[n-2] (D) a[n]+6[n-1]+ 2]
\ 2
Consider a discrete-time system for which the in M the output vw[n] are

related as }r[n:|=><[n:|—%ﬁ,r[r‘|—1:|. If y[n]=0 n < and x[n]=&[n], then y[n]

can be expressedin terms of the unit step @[

-1y 17" n n
Y - u[n] (B 3 u[n (CT (3 uln] (D) (-3) u[n]
If the bandwidth of a low- =Mgal gity is 3kHz, the bandwidth of g° (t) will be
ey ngz 4 {Chy BkHz {0y 9kHz
Consider the A@I (t)=[1+m{t)]cos(2af t) . Itis given that the bandwidth
of the real, low- essage signal mit) is 2kHz, If f_ = 2MHz, the bandwidth of
the band-fass sjgnal s(t) will be
(BY 2MHz (CY 4kHz (D) 2kHz

geal, band-pass message signals, each of bandwidth 3kHz, are to be
hoy division multiplexed over a band-pass channel with bandwidth B kHz.
e guard band in between any two adjacent signals should be of 500 Hz width
and there is no need to provide any guard band at the edges of the band-pass
channel, the value of & should be at least

{AY 30 (B} 34.5 {C) 35 {Dy35.5

The region of convergence of the z-transform of the discrete-time signal
#[n]=2"u[n] will be

(&) |g> 2 (B) |g<2 (Ch |2|>% {D}|2|<%



=0 The step response of a linear invariant system is y[t) = EE'IDtu[tj, where ult) is

the unit step function. If the output of the system corresponding to an impulse
input &(tyish(t), thenh(t) is

(&) -50e™ ™ (1) (B) 5e'% (1)

(C) Su(t)- 508 ™5 (t) (D) 58 (t)- s0e”'Mu(t)

59, & 24 full-scale PMMC type dc ammeter has a voltage drop of 100 mY afl2Aghe
meter can be converted into a 104 full-scale do ammeter by connectigg, a

{A) 12.5m0Q resistor in parallel with the meter
{BY 12.5m0Q resistor in series with the meter

{C) B0.0 L resistor in parallel with the meter

(DY 50.0 mLxresistor in series with the meter *
60, & 3 digit, 200 my full scale DYM has an acgliracy fication of £ 0.5% of
reading plus 5 counts. When the meter rea 1 m4%, the woltage being

measured is
{Aay Any value between 99.5 mY and 10@.
(B} Any walue between 99.0 m¥% and 10Q.0 m

{Z) Exactly 99.5 m¥ 0y Exactly 100 mY

61, A 230 W, BA, B0 Hz singl ce Wouse service energy mefter has a meter
constant of 360 revikwhe r takes 50 s for making 51 revolutions of the
disc when connected to , unity power factor load. The error in the
reading of the meter |
(8 0% (5%, (Cy -2.0% (D+2.0%

B2, The op-amp baged frcuit of a half wawve rectifier electronic valtmeter shown
below usels a PM ammeter with a full scale deflection (FSD) current of 1 ma

sist@nce of 1k, The value of R that gives FSD for a sinusoidal input
mY% (RMS) is

Sinusoidal
input

1l

PRMC
ameter

;
—LR

(A) 450 (B) 67.50 (C) 100& (D) 144,40



63, The x and v sensitivities of an analog oscilloscope are set as 2 msfcm and 1%/cm
respectively. The trigger is =et at 0% with negative slope. An input of

ECDS[IDDnt+ BD':') Y is fed to the y input of the oscilloscope. The waveform seen

on the oscilloscope will be

®) \/\ ®) n‘
U Y

(C )

B4, The open loop transfer function of aQuni feedback system is
K s +2)
G(s) = - -
(s+1+]j1)(s+1-]1]

. The root locu@lp he system has

{A) two breakaway points located B9 ands=-3.41

(B} one breakaway point locate

{C) one breakaway point loca -3.41
{03 one breakaway point Moc s=-1.41
65, If a first order sy ITs time response to a unit step input are as shown
below, the gain kmi
¥
— K :
1+5T ¥t 0.5
\ 4
b
(B} 0.8 (Cy 1 (D4

= o= (0 1 1
MU
The state space representation aof 3 system is given by [EI —3} [D} .

¥o= [1 0]x
Y(s) .
The transfer function ﬁ of the system will be
1 1 1 1
(A < (B m (C) — (D}S—z



67,

(af= ]

l=

70,

& closed loop contral system is shown below. The range of the contraller gain K-

which will make the real parts of all the closed loop poles more negative than -1
is

1

RFT \, ke s[5 +3) ﬂsj

(8) Keo»-4 (B) Ko»0 (C) Kp»2 (DK

For the closed loop system shown below to be sable, the valuse @ e delay
To (in seconds) should be less than

1
TEAN s )
4
O (®) 3 (D) =

& fissue with a refractive index 1.33 is4
Michelson interferometer operating wi
of wavelength 589nm. After the |
the fringe pattarn is observed t
fringe pattern will shift by

(A 25 fringes (B

on one of the light paths of a
chrom atic coherent light source
ion of a tissue sample of thickness At,
fringes. If the thickness is 2At, the

{2 100 fringes (D200 fringes

In the process of non
sectional {trans-axl

ve testing of a 10cm diam eter cylinder, a cross-

of the cylinder is reconstructed with the help of
parallel beam tef\tom ography technique. To realize a spatial resolution of
Imm in the i f minimum number of ray sample in each projection set
and the minim ber of projection sets required are

315r95pectiuely' {BY 100 and 315 respectively
29 respectively (DY 100 and 629 respectively

Common Data Questions 71, 72 & 73

a acquisition system  (DAS) shown  below employs a successive
roxirm ation type 12-hit ADC having a conversion time of & ps,
A B

| |

Filter

4

Filter

Zhannels
z 3

Filter

Multiplexer
1z - bit a0




71,

72,

T3,

T4,

75,

The quantization error of the ADC is
(A) 0% (B) +0.012% {C)y +0.024% (D) £0.048%

The system is used as a single channel DAS with channel 1 selected as input to
the ADC which is set in the continuous conwversion mode. Far avoiding aliasing
error, the cutoff frequency fo of the filter in channel 1 should be

(8) f < 100kHz (B} f = 100kHz
(C) 100kHz < f, « 200kHz (D) f

200kHz

If the multiplexer is controlled such that the channels are sequen
as 1, 2,1, 3,1, 4 1,2,1,3,1, 4, 1...... , theinput connected
sampled at the rate of

rﬁ,r 5 ps
S0EE will be

{A) 2Lk samples/s {BY 50k samples/s
{C) 100k samples/s (DY 200k esis
Common Data Questio 7
Laser light is generated by energizing heli as in a chamber. The ground
and metastable states of helium are E| H1ley respectively, The ground,

ean 1s OeY, 18.70e% and 20.6GeY
anks constant and charge of electran

0-C respectively

higher and metastable energies
respectively. The values of speed

are 2x10%mn /s, 6625107

In this process, helium mao

{A) play norole

(B produce laser ligh
{Z) give energy to ne cules
(DY absorb enm eon molecules

Waveleng Dfliaer light generated in this process is
(B} 66.4nm {C) 633.8nm {Dy650.3nm

Linked Answer Questions: .76 to .85 Carry Two Marks Each
Statement for Linked Answer Questions: 76 & 77

the Wheatstone bridge shown below the galvanometer G has a current
sensitivity oflpd /mm |, a resistance of 2.5kQand a scale resolution of 1 mm. Let

AR be the minimum increase in B from its nominal value of 2k0Q that can be

detected by this bridge.
3k ko
15u(+) {z)
" \EJ A +
B 4k Ve
N —




TG,

T

a2,

79,

When R is 2k + AR, Way s

(A)Y B W {(B) 6.0024 Y {C) 6.0038Y (Dy6.005 ¥

The value of AR is approxim ately
(8) 2.80Q (B) 3.4Q (Cy 5.2 Q (DY 12 @

Statement for Linked Answer Questions 78 & 79

In the circuit shown below the steady-state is reached with the switc op
Subsequently the switch is closed at time t= 0

K g A J L
t=0 I,
20
1H

O .

]
1FT 10y 0
24
3

At time t=0% currentlis

(8) —%ﬁ. (B) 04 (C (DY oo &
ol

At time t=07, It =

(AY —BAfs 3= A fs (Ch 0OA/Ss (DYEA /s
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