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Cardicates should attempt any FIVE queshions.
Valus af the following constants may be used wherever mecessary:
Electronic charge = —1.6 x 107 Coulomb
Free space permeability 413 107 Henryim.
Free space permittivity (1/367) x 107 Farad/m.
Velocity oflight in free space 3 x 10° m/sec.
Boltzmann constant 1.38 x 107 Joule/K.

03

Plancle’s constant = 6.626 x 1 Joule sec.

1. (a) Fure silicon has an electrical resistivity of 3000 O, If the free carnier density initis 1.1 x
10% ™ and the electron mobility is three times that of whole mobility, cal culate the mobility
values of electrons and holes.

15
(k) Discuss the power lozs in the magnetic core of a transformer.

If the total lozzes in the core of a transformmer at 440V, 50 Hz 15 1000 watt and a 220 W, 50
Hz 1z 400 watt, calculate the eddy current and hysteresis loss separately at 220 V, 50 Hz and
220, a0 Hz.

15
{c) What 15 piezoelectricity ¥ Explan its application in (1) tweeters and (11) domestic gas lighters.

The voltage coefficient of a prezoelectric matenal (FET), defined as open circuit electric field
per unit mechanical stress, is 23 x 10° Vm/N. Calculate the voltage generated across this PZT
ofthiclness one cm when an impact stress of 10 M per sg m i applied.

10

2. {a) Explain the formation of the transition capacitance in a p-n junction diode. Draw the
depletion region in ap-n diode if the p-region 15 heavily doped. The transition capacitance for
such a diode having spectfic value of Ny 15 given by

Cr= 1.4 x 10% v&* pfim®

where Vg 15 the reverse hias woltage The dewice is to he used as waractor requining a
capacitance value of 140 pf at 1 wolt. Explain how it can he realized.

15

)] What 15 a photodiode ? Draw typical I —V characteristic curves at two illumination levels and
explan how it worles as a photo-resistor and also as a photovoltaic converter.
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4 photodiode 15 connected as shown in figure. When the device 13 illuminated with light of
intensity 100 lmfem®, a current of 1.8 mA flows in the crouit. Calculate the resistance offered
hy the photodiode. If the illumination 18 doubled, what happens to the resistance value?
15
() Draw and explain the characteristics of an NMOSFET. Calculate the minimum value of Vg
required for an NMOSFET to operate in pinchoff condition when Vgg= 1V, Vp =2V, Ipgs =
10 ma. Also find the corresponding dran current.
10
3. {a) Using time shifting and time differentiation properties, find the Founer transform of the
trapezoidal signal shown.
T oith
]
i I
1 I
‘ I
1 I -~ 1
b -a D a b.
What 15 the condition under whach this procedure 15 valid?
20
()] If g(t) * f(t) = h(t), show that
Gt=T1) * f(t-T2) = hit-T1-T2)
1a
(c) State and explain Parseval’s theorem.
1a
4. (a) State sampling theorem. Ezplain “flat-top sampling’
i) Detertnine the avtocorrelation function, power spectral density and mean square value of a
sinusoidal process defined by
zti=Acos(2 nft+ &)
where & 15 aconstant and 812 a uniformly distributed random wvanable defined by
fley=1/2m 028 <2n
=0, elsewhere
15
5. {a) Define “tree” of a connected graph. State its properties. How does 1t ad networlk analysis?
Show at least 4 different trees of the following graph.
10
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(k) The crcouit shown helow 13 unenergized before closing the switch at £ = 0 The cirouit
constants are Ly =1 H, L; =4 H, M=2H, E;= 102, E; =1 01 V=5 voltz. Find 1;(t) from the
instant the switch 15 closed.

1a
o
V=
-t
(c) For the two two-port networks connected in cascade as shown below find 232 and via.
20
[, ¥
* p— — ——
Port{ ¥, M M, v, Puit2
D by
fi. {a) What are the four basic rules for the hounday conditions at the interface of two different

tnaterials so ag to ohtain specific solution of Masgwell’s equation 7

Derive an expression for the reflection coefficent of a uniform plane Wave incident on a
non-lossy medivm

25

{h} Drv ground has a conductivity of 5 x 107 mhos/m and a relative dielectric constant of 10 at a
frequency of 500 MHz Calculate the intnnsic impedance and the reflection coefficient of the
tnaterial ofthe ground (Intrinsic impedance of tree space 18 377 ohms).

10

() Calculate the don depth for copper at a frequency of 40 MHz ifits p =4n = 10 Him and o =
5.8 x 107 mhofm.
5

7. {a) Define gauge factor of a strain gauge. A resistant strain gauge having a gauge factor of 2 13
fastened to a steel member which iz subjected to a strain of 107° If the resistance of the
unstrained gaugeis 120 03, calculate the change in resistance of the gange.

5

(b} A capacitive transducer consists of two circular plates of diameter 3 cm each, separated, by
an air gap of | mm. Calculate the displacement sensitivity of the transducer for small amal

displacements.
1a
(c) A platinum resistance thermometer has resistance of 200 0 at 20° C. Whet 15 1ts resistatice at
100%C if the temperature coefficient ofresistance of the thermommeter at 20°% C 15 0.0047
5
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{d) Draw a neat block schematic to show the functional blocks of a successive approzmation
AT converter. Explain 1ts operation using timing diagrams. Comment on its conversion
speed with respect to the speeds of parallel A/D converter and dua slope A/D converter.

20
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Time Allowead: Three Hours Mxxdmaem Aarks: 200

Some useful constants are given helow 1 —

Electron charge ce=-1.6 x 107 Coulomh
Electrof tmass TM=91x10" kg
Planck’s constant ‘h=6625 x 107 s
Velocity oflight =3 x 10% m/fs
Universal constant of gravitation G =6.668 x 107 m’fkg-"
Iiass of earth M =35997x 10" kg
Radiuz of earth R=6378 km
Fermeability of vaccum ‘ho=41x 107 Hm
Fermittivity of waccum gy = 1077361 Fim.

Canchicdates should attempt Ousstion No. I which is campulsary and FOUR more gusstons
taking TWO guestions each fram Section A and Section B,

(4] Find the vaue of B in the amplifier circuit shown below such that the gquiescent drain to
ground voltage becormes 10V,

-I-E‘-TH'

48 kO

¥a
o =&
P e
V=tV
R,
a0

(k) Determine (and sketch) the output wawveform (at point 30) for the oiven inputs. The hilateral

switch 74 HC 4016 has a reststance of 200 £2 in the O state. Indicate important values on
the sketch.
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(c)

()

(e)

(£)

(g)

Write the force equation of the tmechanical systern shown below. Draw the state diagram.

K
1
A ' M p— ﬂt]
; e
4
L B ) I_., afL)

Consider a source wath three tnessages having symbol probabilities 0.5, 0.4 and 0.1

(1) Obtain Shannon-Fano code and calculate its efficiency.

{11} Eepeat (1) for second-order extension code and determine its efficiency.

4 %

A step-index fiber in ar has anumenca aperture 0f 0.146, a core-refractive index 0f 1.45 and &
a core diameter of 60 wm. Deterrmine the normalized frequency for the fiker when light at a |

wavelength of 0.9 pm 13 transmitted Also estimate the number of guided modes propagating
sins the fiber.

8 E
What 15 the purpose of a taper in a waveguide? The peak valve of a wawe at the tnput of a

tranzmigsion line with attenuation factor equal to 0.01 MNim 15 10 V. What 1sthe woltage 100
meters down the line?

E;

What three characteristics of waveguides are affected by the addition of a ridge to a .;
rectangular waveguide? :
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(h)

(1)

(1)

(a)

Write instructions to read the data at input port 07H and at PORT 08H. Dasplay the input data
from PORT 07H at output PORT 00H and store the input data from PORT 08H in register B, 2

For the § amplifier shown helow determine :
1) B = Vi1, where [=V./F..
1) Ay = VoV and
(1)  Ri,
Assume
R, =
hg, =100
hy =1 k(2 :
hee = hoe = 0.
Vec
L ; o -
100 K -
Ce ) I
y 3 Re=1ke éR_ v,
1 |
[ =
I'r, 7
Solve the following expression by mapping:
f=EZm(D, 2,367 8 9 10, 13).
Write the steps involved in solwing this problem using Cuine-McClusky method.
5

SECTION A

For the circuit shown find &y = Vo'V, the damping factor and the cut-off frequency.

H
]. 5 i
H
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(b} The differential input operational amplifier shown below consists of a base amplifier of
infinite gan. Denve an expression for its output voltage, Vo

15

|

—p
«

i!

Y

T
ln

+

- "q:_l'"
F

R b

3. (a) (1) Compare the mammum conversion time of an &-bit digital ramp ADC with that of a
successive approzimation ADC both using a clock of 100 kHz, How do these
compare with that of a flash type ADCY

5

{11} Describe the operation of a 3-hit flash type ADC wath the help of a smtable diagram
and atable

1a

)] Draw the diagram of a 4-hit shift register using JK flip-flops. Each flip-flop triggers on the
negative going transition. Draw the output waveforms for all flip-flops when the input data
and clock signals are as shown.

14
1 i

[

LK

of LI y
1~ y
[ :
1
DATA 2.
4. {a) Consider a control system with characteristic equation:

sl':s.'+-4:l(s:4 +25+ 2)+k|[s+1:| =0
Draw the complete root loct labelling important values. Also find the angles of asymptotes
arid the intercept of asymptotes.
15

{h} Consider athird order system with characteristic equation

43408350 41 204 %100 s+ 15107 K =0

Find the critical value of K for stability using Routh-Hurwatz criterion. Also find the
undamped frequency corresponding to the zero input response and the critical value of K

15

5. {a) A 4-hit number 13 represented by ABCD with D as L3B. Design a logic crouit that wall
produce a 1 whenever the input is greater than 0010 but less than 1000, Use minimutm
number of gates.

10
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(b} For asingle loop feedback control system

G[s)=m and H(5)= SE:I)

Esraluate the steady state errors for three basic types of inputs.
1a

(c) A class C transistor amplifier 12 operating at 150 kHz. The transistor 12 conducting for 1 pein
each cycle The saturation walues forthe transistor are:

IC(SATJ: 100 s . VEE(:SATJ: 0.27%.

Azsuming ideal pulse approxzimmations and the output swinging over the entire load line, find
the average power dissipation.

1o

SECTION B
fi. {a) An FM demodulator 15 shown- helow. The 3 dB frequency of the BC integrating NW 15 £
The centre frequency of the FIM signal is £, Determine tie magimum change of output over
change in input frequency (e, sensitivity). Using the result obtained, cacoulate the change in
demodul ator output, given | MHz and change in input frequency 1z 1 He
15

alp

'I‘c_ ]
' _I"“Ea_z.r

{h} An analog signal has a4 kHz BW. The signal 15 sampled at 2.5 times the Myquist rate. Each
sample 1z gquantised into one of 256 equally likely levels. The successive samples are
statiztically independent.

1) What 1sthe information rate of this source ?

{11} Can the output of this source be transmitted without errors ower a Gaussian channel
with abandwidth of 50 kHz and SME equal to 23 dB ?

f11)  What will be the bandwadth requirements of an analog channel for transtthng the
output of the source without errors1fthe SNR 1z 10 dB 7

SH5+5

7. (&) An antennahas apower input of 40 © watts and an efficiency of 90%. The radiation intensity
has heen found to have a max walue of 150 Wiinit solid angle. Determine:

{1 Directivity, and
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{11) Can
ofthe antennain dB.
15

(k) Draw the structure, field distribution and doping profile of an” —p —1 — p*. Read diode
Explain how an IMPATT diode exhihits a differential negative resistance. Write an
expression forthe real part ofthe IMPATT diode tertninal resistance and explain.

fta+3
2. {a) Calculate the delay in the following loop when the system clock penodis 0.30 ps.
14
Lahel Mmnemonics T-states
LXLl B, 12FFH 10
DELATY LCEEB i
KETHL 16
MOF 4
MOF 4
MOV A C 4
DE&A B 4
JHZ DELAY 1047

(b} A set of 16-bit readings 15 stored in memory locations starting &t 2050 H. Each reading
occupies two memories locations the low-order byte 15 stored first followed by the high-
order hyte. The mumber of readings stored 15 specified by the contents of the register B Wite
a program to add all the readings and store the sum in the output-buffer memory. The
mazimum limit of a sum 15 24 bits,

15

a, {a) Fecorded orbital measurements for a satellite are © Semu maor ams 42,167.911 km,
Eccentricity 000033, Mean anomaly = 28.3866°

{1) Determine the orbital period
f11)  Themean orhital angular velooty

i)  The maximum and minitnum distances of the spacecraft from the centre of the earth
during each orhital resolution.

10

)] In order a material to be useful for negative differential mobility, its band structure must
satisfy certain critena — State them.

A tunnel diode has
negative resistance = 30 ohms
series resistance = 1 ohin
In. capacitance =4 nF
Calculate—
1) resistive cut-off frequency

{11) the gain of the ampli fier when the tunnel diode 15 connected in parallel wath aload of
28 ohms.
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S5

{c) Bring out the differences hetween a maskahle and a non-maskahle interrupt. What do you
mean by a handshake interrupt? Does it refer to a maskable interrupt?

10

E N B
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