Q1.

(b)

SECTION A

(a) (i)  Consider the circuit gjown below. The po;ver6%u113§1y .V+ h.as a
de value of 10 V op which is superimpose 'a Z smusoid of
1V peak amplitude, j o has a power supply ripple. |
Calculate both the dc yoiage of the diode and the amplitude of

the sine-wave signa] appearing across it, assuming a 0-7 V drop
across it at 1 mA Current.

V+
R =10kQ

-+

VD

— —

(1)  For the V-I characteri

stics as shown below,
model using an idea] dj

ode. 6
M :

draw the circuit
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arameters at a Wavelengﬂ1

; g p
Jlowin
(¢  An InGaAs pin photodiode hag the fo

of 1300 nm : p. = 300 nW
Ip = 4 nA; n = 0-90; RL =1 kS2; Fin receiver bandw]dth 18 20 MHZ
e

where P, is incident optical powel" Th e
Assume surface leakage current is neglig1bic:
Determine

(1) mean-square shot noise ¢yrrent,

(i)  mean-square dark current and

(iii) mean-square thermal nojge current.

20
Which noise is more severe and why ?

Q3. (a) Theentry point and exit point of X-rays on a power pattern taken from a
cubic crystal material could not be distinguished. Assuming one of the
points to be the exit point, the following S values were obtained :

S values : 311-95 mm, 319-10 mm and 335-05 mm.
The camera radius is 57-3 mm and Molybdenum K, radiation of
wavelength 0-7 A was used.

Determine the structure and the lattice parameter of the material. 20

(b) (1)  Obtain the exact equivalent circyijt (per phase) of three-phase
induction motor., 10

(ii) A 6-pole, 3-phase, 50 Hz inductiop motor takes 50 kW power at

fficiency,
efficiency 2

20
-ELTN )
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ghows 2 d',qcrcte MOSFET amplifier utilizing a
resistance Ra: fl:)cu;nput signal V; is coupled to the gate

via a large capacitors and the | Put signal at the drain is coupled to
via .moih(’r arge capacitor. Analyze this amplifier
circuit to determine 1t8 small * signal voltage gain, its input resistance,
and the largest allowable input Signal. Assume Vi=156 'V, K, (W/L)
parameter) = (.25 mA/V?%, and V5 = 50 V,

. qn(_‘,(‘,
the VDS axis of the 1 ip— VDS characteristics

(process transconduct
where V, is the inter cept o1
e that coupling capacitors are sufficiently

when extrapolated. Assum
ircuit at the frequencies of interest.

(a)  Figure below
drain-to-gate 1

Q4.

load resistance Ri,

large so as to act as short €

Vpp=+15V

Rp = 10 kQ

Rg = 10 MQ
VO
+o—-—'
°° § Ry, = 10 kQ
4 Al

The effect of channel length modulation on the dc operating point can be
20

neglected.

(b) () Define nanomaterials and classify nanomaterials on the basis of
number of dimensions. What are the different approaches for the

preparation of nanomaterials ? Discuss any one method of
10

preparation of nanomaterials from each approach.
10

Explain how dislocation density increases on cold working

(ii)
(¢ (i)  The Burgers vector of a mixed dislocation line is = [1 1 0]
The dislocation line lies along the [1 1 2 ] direction. Find the
slip plane on which this dislocation lies. 10
(i)  Explain, why end centered tetragonal geometry does not exist 10
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SECTION s t ide one
: 555 timer to provi
Sketch the circuit of a o e-shot o ahat value of C is needed ?
time period of 20 us. If Ry = i s, when triggered by a
Also sketch the input ang output i e

Q5. (a) (i)

10 kHz clock for Ry = 5.1 . and C = 5 nF. | 6
(i1) The logic OR gate can he ysed to fabricate composite wavef?rn;s.

Sketch the output v, of the gate of figure (a) shown below 1-f the

three signals as shown peJow in (b) are impressed on the input ;

terminals. Assume the digdes are ideal.

v
D1 A
o N Ry
| I
D2 2_ /1""132
= ' i
kol e
Vl I D3 0 i Iz 3\\ i 5 ,,I6 t
Vo +r{>’—o+ T 5 =
Vg3 gvo —2F R
f) o g :

(a) (b)

(b) A dc voltage of 100 V is suddenly applied in the network shown in the
figure. Find the transient currents in both the loops and obtain the

transient voltage across the capacitor. 12
50 Q
+ ~AW
R,

e
100 V R2%5OQ T LuF
L iy i

(¢) Predict and draw the crystal structure of MgO and compute
its theoretical density. (Give Ionic radius of Mg** ion, r ha = 072 A
ek o it Fo g . g
and ionic radius of O™~ jon, I —= 1-40 A; atomic masses of ‘Mg’ and ‘O’
are  24:31 g/mol and  16:00 g/mol, '

Number = 6-023 x 1023 g/mol)
s '

respectively, = Avogadro’s
12
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(d  Adigital ramp A/D converter ol f0”0Wing values :

(e)

(a)

(b)

Y 7 B o

!/

1 MHz

Clock frequency, fc =

Threshold voltage, Vr
D/A-V,, = 10-24 V and Numbe’ of inpug hits = 10

Determine :

(i) Digital/equivalent represetation for v, — 4.872 V

(i)  Resolution of the A/D converter ang
(iii)  Conversion time requir ed by thig digital ramp A/D converter. 12
For the lattice two port network of the figure shown, find the image
impedance and the image transfer constant, 12
Zq
2

lo

Z2 Z2
2[

1o -

Zy
A first-order thermometer was dipped in a temperature-controlled water
bath maintained at 100°C and the following time-temperature readings

were obtained :

[ 0 4 8 12 16 20

[ Time (s)
70 85 90 95

Fl‘emperature (°C) I 15 50
Estimate the time constant of the thermometer. Determine the steady
state error when the thermometer is required to measure the
temperature of a liquid which is being heated at a constant rate of
0-1°C/s . 20
A quartz Piezoelectric Transducer (PZT) has the following specifications :
Area = 1 cm? Thickness = 2 mm; Young’s modulus = 9 X 1010 Pa;
Charge  senmsitivity = 2 p/N;  Relative  permittivity =5 and
Resistivity = 1012 Q-cm. A 10 pF capacitor and a 100 MQ resistor are
connected in parallel acrogs the electrodes of the PZT. If a force
¥y 002400 (10°) Nig applied, determine
@ the peak-to-peak voltage generated across the electrodes and
(i) the maximum change in crystal thickness.
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the tablé Dbelow usip,
8

-Ven
Iy

Generate the logic fiynctio”

(c) (i)
1C74151 8-to-1 MUX.

Show the states of the fve-bit register shown below using
waveforms, for the specified data input and clock signal. Assume
the registers to be initially cleared (all 0s). How long will it take to

shift an 8-bit number into a shift register if the clock is set to

(ii)

10 MHz ?
10
QR
Data
out
CLK
Input 1"' 1': ' .: : :
WS m
(@)  Find Vo(t) in the circuit shown in the figype As
i HSSume v (0) =5V 20
7
U
10e~t y(t) )
10 Q Vo
O1p

25(t) A

Scanned with CamScanner



Scanned with CamScanner



canned wit amoscanner




(c) For the circuit shown below, identify the logic function performed by it
. . . n- ‘ v
Also determine the high level fan-out, i Rp (pull-up resistor) = 10 kQ.

Compute the maximum value of Rp for a fan-out of 5. Assume that input

diode has a leakage current of 100 LA,
Given : Vo =07V, Vp (forward Voltage drop) = 0-8 V, Vgg(cut-in) = 0-5 V,

Vieg(sat) = 0:2 V. Transistor leakage current ig negligible. 20

jlo kQ Rp 1 -
: 0
S g
g |
Aok F—— Pt
D P
2
‘J/ T Tz
T
5 |
- 10kQ
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