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Note: (i) This question paper has two sections ‘A’ and ‘B’ Fvery section has four

questions, attempt any five questions. At least fwe gquestions should be
attemred from every section.

(ii) Al questions carry equal marfs.
(iii) All the parts of a question must be answered together. .
(iv) Simple Calculator (Non-programmable) may be used. r
ug - 31
SECTION ~ ‘A’ [
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(c) izt fewge i

(d) =% zi~<E aug
SHER % faw a7
Dp =47 em?/s, D = 99 cm?/s, p, = 3800 cm?/V-s, f, = 1800 cm?/V-s. 20
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TA-TAA MOSFET & Vo = 1 VU K = 0.8 mA/V2 & 511 fob afemr § rmm &
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Discuss the capacitance-voltage characteristics of varactor diodes. Mention their
applications also.

The base width of a gemmanium p-n-p fransistor i 5 microns. At room
temperature and for a dc emitter current of 2 mA, find :

(a) emitter resistance

(b) alpha cut off frequency

(¢} emitter diffusion capacitance
(d) the base transit time

Given for Germanium

D, =47 cw’s, D, =99 em¥s, pu, = 3800 em*/V-s, i, = 1800 em*/V-s.
The n-channel MOSFET in the circuit has V=1 Vand K = 0.8 mA/V2,
(a) Find I, if FET is operating in saturation region.

(b) Find the transconductance, g_.

() IV, =10mV, what are drain current and voltage ?

Vpp=9V
Rp=2K
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YO 5 g
U F8A Hiwe=, h[n] ¥ Z-Fq0 q5 ¢ ’ 10
z{z+2.0)
Rz =202 2+ 0.6)
h[n] 3 FIFAT |

U LTI T0TeAT 1 31 NaT WiAishar 9 8, h(t) = e 2t u(t), N3 Furor Sty afs

TIE TE &L a{t) = e L u(t). 10
Ffafea =1 festiz-ang aiaes gu ey
y(n)ft’v” uf-n+ 3] #u[n-2] 10

Find the Inverse-Laplace transform of the following :

r — —__4_—5__.—._.—._
Y= s(s*+ 354 2)
The Z-transform of a causal sequence h[n] is given by F |
. z(z+2.0) ;.
Hz) = 2202 (z+0.6) '
Find h{n]

! . . . _1 -
For an LTI system with unit impulse response, h(t) = ¢ u(t), determine the
output for an input of x(t) = e ' u(t).
Find the discrete-time convolution sum of the foliowing :

y(n)=3"u[-n+ 3] *uln-2]
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+
4Q%v,

100 20° V{Z

(i). For the circuit shown, find the voltage across the 4 € resistor using the nodal
analysis.

40

sA 330 av, T> §1Q

(i1) For the ctrcuit shown, find the value of Z that will receive maximum power and
also determine this power.

+
4Q2V, A 100

Z

+
100 £0° V BT %_)sv4
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e gffRaT B 0 °C W URRY 4 kO 3T 40 °C W 800 Q@ ¥ 1 3T anmE 50 °C |
100 °C d& «ga1 &1 | uiadry qad Huifig Sitag | . 20

U THL. o % WEied Feieiad § 20
AB 3, R = | kQ @1 5 ¥R C = 0.159 pF;

BC &, R = | kQ; CD a1, R = 500 Q; DA 91, C = 0.636 pF & 7 AR o
A U |

fort =t wafer s % 0 sgha Feiau s DA a9 | Siowd 1 0 o Feifd
I |

A thermistor has a resistance of 4 kQ at 0 °C and 800 Q at 40 °C. Determine the
range of resistance to be measured if the temperature rises from 50 °C to 100 °C.
An a.c. bridge‘has the following parametres :

arm AB, R = | kQ in parallel with C = (.139 pF;

arm BC, R =1 kQ; arm CD, R =500 Q: arm DA, C = 0.636 uF in series with an

unknown resistance.

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

resistance in arm DA to produce this balance.

gy -1’

SECTION - ‘B’

F9iiEd o s nioifte yade (9 TR U Sic #i ifd 1T S wear € 10

Ut FAT-B 97 U o ol S Ve, 3TT3eqe Yo U Sl 31 g afs g
16 Q T %l 20 V =1 s Hebel A1 &1, TF WA V= 30 V T 30 FiAw 10
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Show that a feedback amplifier can be made to work as an oscillators.

Determine the input power, output power and efficiency resulting in a class-B
push-pull amplifier providing a signal of 20 V peak to a 16 Q load, using a single
supply of V=30 V.

For the circuit shown, find V (s)/V.(s) and hence the damping factor and the cut-

off frequency.

™~
>—"‘""*’ V, (s)
+

F=faha =t 9o 0
(a) ST Fa H 3 FA 1 (5621.125),,

(b) ESIA AT Bl HHee Udl AAU | (5621)

% WP T TGO BT 3 39F fow vap ok oy «ff @ity 10
fiA,B,C,D)=A+AC + ABC + ABCTD + ABCD

43T aneht Rivewtal 50 e 9/ 3.3 AND-7i2. ts OR-Tie 3K i s=addi
F g R W B | TS, I3YT IR FoeleT AEeg & IAI¢ AW UF WO o
fatea i fofisw faeisr Sqel & o anseged =t soman T & | 20
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Convert the following :

(a) Decimal number into octal (5621.125) _

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

f(A,B,C,D)=A+ AC + ABC + ABCD + ABCD

Construct a 4-input 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.

kis+2)
(s* +ps? +3s+2)

U gehte Ufergfee Fesor yonet 1 G(s) = ¥ 3% o W et

¥ Ud 2.5 rad/sec Ft 3G & eI AT T & 1 k 3R p & I T3yl wnfact

FHE 3 g ST it | 20

(a) A O o A § 2 o Sales 3 S GEEe § 98 oviiey fF ot
I IUENT YT 70T Ner ¥ Heferd e % a9e 69 ue & gadl & | 10

{b) Hﬁ%‘ﬁfm%ﬁﬁﬁgéﬁléﬁ 20 um B A1 BTE %WWWW@

AR gt # uftemaT =if9g (Fier fove deifded = 105 em/sec). 10
k(s+2)

A unity feedback control system has G(s) = and is marginally

(7 +ps?+3s+2)
stable and oscillates with a frequency of 2.5 rad/sec. Calculate the values of k

and p using. Routh-Harwitz stability criteria.

(a) What is the magic in a “Magic-Tee™ 7 With the help of a schematic
diagram, show how a Magic-Tee 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).

7 [P.T.O.
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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

AM receiver.

Describe the various addressing modes in the microprocessor 8083. Give

suitable examples for each addressing mode.

Explain different types of interrupts available in an 8085 microprocessor.
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