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Note: (i) This gquestion paper has twe sections ‘A" and ‘B’ Every section has four

guestions, aitempt any five questions. At least two guestions should be
cttemted from every section,

(1) Al questions carry egual marks.
(i) All the pares of o question must be answered together,

(iv) Simple Calewlator (Non-programmable) may be used
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Discuss the capacitance-voltage charactenstics of varactor diodes. Mention their
applications alsao,

The base width of a germanium p-n-p transistor is 3 microns. At room
temperature and for a dc emitter current of 2 mA, find :

(a) emitter resistance

(k) alpha cut off frequency

(¢) emitter diffusion capacitance

() the base transit time

Given for Germaniumi

D, =47 em¥s, D, =99 em?fs, p, = 3800 em/ Vs, 1 5= 1800 em?/Vis,
The n-channet MOSFET in the circuit has Vi, = [ Vand K=08 mA/N2,
(a}) Find Iy if FET is operating in sawration region.

{b) Find the transconductance, g, .

{¢) IV =10 mV, what are drain current and voltage ?
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Find the Inverse-l aplace transform of the following :

Yis) T s(s? 35+ 2)

The Z-transform of a causal sequence hin| 15 siven by
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For an LTI system with unit impulse response, h(t) = e 2 u(t), determine the

output for an input of x(t) = ¢ uft).
Find the discreie-ime convolulion sum of (he foilowing -

win)=3"ul-n+ 3] = u[n—2]
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(1) For the circuit shown, find the voltage scross the 4 Q resistor using the nodal

analysis.

RO L AT § 1 Q)

(11) For the circuit shown, find the value of Z that will receive maxim urm power and
also determine this power.
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AB &R, R = 1 kQ 9 5 #8=1 C = 0.159 pkF:
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(1) A thermistor has a resistance of 4 k€2 at 0 °C and 800 € at 40 *C. Determine the
range of resistance to be measured 1f the temperature rises from 50 °C to 100 °C.
(i1)  An a.c. bndge has the following parametres :
arm AB, R =1 k£2 in parailel with € =0.1539 pF;

amm BC, R =1 k€ arm CD; B = 500 €2 arm DA, ' = 0.636 pF in series with an

unknown resistance,

Find the frequency for which the bridge is in balance and detérmine the value of

resistance inarm DA to produce this balance.
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Show that a feedback amplifier ¢an be made to work as an oscillators.
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Determine the input power, output power and efficiency resulting in a class-B

push-pull amplilicr providing a signal of 20V peak to a 16 Q load. using a smgle

supply of V=30V,

For the cireuit shown, find V_{s)/V (s} and hence the damping factor and the cut-

>—° v, (5)
+

off frequency.
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Convert the following -

(a) Decimal number into octal (562 1.125),,

(b) Hexadecimal number into octal and into binary (5621),
Simplify the logic function and draw the corresponding logie circuit -

fA. B, C.D)=A + AC + ABC + ABCD + ABCD

Construct a 4-inpul multiplexer using four 3-input AND gates. an OR-gate and
three inverters. Show the input, output and select lines and write a table showing

the outputs for various select inputs.
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A unity feedback control system has Gis) = — and is marginally
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stable and oscillates with a frequency of 2.5 rad/sec: Caleulate the values of k

and p using, Routh-Harwitz stability criteria.

(@) What is the magic m a “"Magic-Tee™ ? With the help of a schematic
diagram, show how a Magic-Tec can be used in microwave receiver for

constructing a balanced mixer.

(b} If drift length of a Read diode is 20 um, calculate the drift time of carrier

and operating frequency of the diode (carrier drift velocity = 10% cm/sec).
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[Derive an expression for the Bandwidth of “P.C.M.” System:

With the help of a block diagram, explain the working of a superhetrodyne

AN recerver.

Describe the vanous addressing modes in the microprocessor B085. Give

suitabls examples for each addressing mode.

Explamn different types of interrupts available in an BO85 microprocessor.



