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ELECTRONICS AND COMMUNICATION
ENGINEMRING

'l'ime : 3i hours ] I Full Marks : 1OO

-t*riIg.r F) lluswcr" Lhe cluesttons as dtt"cltcc[.

(ii) The figures in the right-hard margin indicate full marks r,.lr the questions

(iit) Group-A is corrrpulsory and attempt ang foat question,- iiom Group-B.

1. Attempt any ten from the following : 2x1O=20

(a) How does the junction capaciteince of a p-n diode depend irn the depletion
layer width and applied reverse bias?

(h) Wlnat is the basic difference between oscillator and am6,i.iier in terms of
feedback?

/rJl 1I/hat js lhr: sirmi[ir:a-nce of intcqritl c,:tntt.oller and rierivati ' , controller in a
rir ,tri,illr:

(e) What are the limitations of superposition theorem?

(f) What are causa-lity and stability of a system?

(g) What are precision and sensitivity in tneasurement?

(h) What is physical significance of curl of a vector field?

(i) Prove A+AB+AB=A+B using Boolean algebraic theoren,,

(l) What is the minimum number of selection line required for ;electing one out
of n input lines in a. rnultiplex,::r?

(k/ What do you mean by band gap of a semiconductor?

(l) A doped semiconductor has 1O billion silicon atoms and 15 million
pentavalent atoms. If the ambient temperature is 25"C. how many free
electrons and holes ar:e there inside the semiconductor? Cc,,,sider the carrier
Iurdr.i r'r.rl 1r.,,tiir*: ltci,rt et'ter[{y i:' ;,:.,,:t-r.1.
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2" Attempt any Jour trom the following :

/cz/ Design a full adder using 8: 1 multiplexer ICs

5x4=20

5x4=20

mobility of semico,.r,.tuctor can be

(b) Show that frarrsconductance g^ 01' a ,IFET is related to r i ain current 14.

2
as 9*=

lupl
/d" .1d." /6.r-. is saturation drain current wher. gate to source

voltage is zero and u, is the pinch of voltage.

(c) An amplitude modulated wave is represented by the exprer rion

I/ = 5[1+ 0'6cos(62[]0t)l:;ir\2nx104t) volt

Calculate-
(n modulation depl"h;

(i4 moclulating frequency;

(iii) period oI carrier \trave;

{itt) prr-r.t,,. rir:rir:rrl{-a.r rooutri value oJ rtr-lcltltertcd wave;

(vtl 1rrl1r! 1.a1q71:r'if r:at'r'ie,r po\r/er is,1 00 \tr/"

(rl) 'The ir:rput -3e2tu(t\, where u(t) is the r-tnit step function aprriied to a system

rnzith a transfer funct,ion (s - 2)/ (s +-3) . If the initial value , i the output is
"-2, what will be the steady-state output?

(eui Descritre the method of measurement of temperature usi.:,i thermocouple
transducers.

(f) \l/hat a-re the ideal characteristics of an operational amplifir-?

3" Attempt anlr four from the following

/ai Explain how type ol' material and
cletermined from Hall effect"

(b) Draw the three-dimensiona-l radiation pattern for the r a1f-wave dipole
allenna and explain how it is developed.

(,') []'or ttrr: rrrlt.rroi'[,: r,;.1:'rr:wn in lrig. "1., ll.et.ermitte the trclde volta,,:
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(d.) Derive equation for anode current of an SCR with the help of twr l-ransistor

model. What is regenerative action of SCR?

-at)(e) Find the Fourie r Translbrm of a Gaussiem pulse signal X(t\ = e , a>o

(f) Three resistors having resistances 250 S), 500 ,f) ald 375 A respei. |ively, are

connected ln parallel. The 250 Cl resistor has a +0'025 fractiotla, :rror, the
500 f} resistor has a -0'036 fractionerl error and the 375 e) res' ,,or has a
+O'014 fractional error. Determine (i/ total resistance considering i.L.e error of

rarted rzalues,

4. Attempt any four from the following : 5x4=2O

(a/ Distinguish betrveen Zener diode with (i ordinary diode and (ii)va-r;., ,;Lor diode.

(b) Gi,ten a binzuy rnemoryless source X wittr two symbols xr and ;q. 'rove that
H(x) is maximum, when both xi ar.d x2 are equiprobable.

(c) Obtain the Norton equivalent circuit of Fig. 2, at terrninals A anc, B :

3A

jso
j3e

,'lrl,ll,

4A

Fig. 2

(d.) The load resistance of a centre-tapped full-wave rectifier is 501, :-) and the

necessarJ,/ voltage (end-to-end) is 60sin(100nt). Calculate-

(i/ peak, average artd r.m.s. values of current;

(ii) ripple factor;

(iii) efficiency of the rectifier.

Each cliode has an idealised /-y characteristics having slope corre ,:onding to
a resistance of 5O ().

+

A

B

i,

I,, )
1---/

2 !:4.

lli Qr

1I Ll:,LI L U.'vt1Vi / :i020/:11-t I t).1'.o



lu,') l,ilrnl llr' .!. {.t'a t:,ifr:r.rrn ol"-*-

(il nfrr I = -r.t"r"r [-n * 1] ;

jt) r"lr"l ,. ci "u. [- ti *. l] .

5. Atternpt any four from the follovring : .5"4=20

(a) A transistor is connected in CE configur:ation in which colleci,,r: supply voltage
is B V and the voltage drop across colleclor resistance is l'5 V. The value
of collector resistance is 800 f2. If cx = O'96, determine (fi :ollector-emitter
voltage and (ii) base current.

(b) A PCM system uses a uniform quantizer followed by a u t:ri encoder. Show
that r.m.s. signal to quantization noise ratio is approxt,,rately given as

(1'B + tiu)dB .

(c) Consider the system shown in Fig. 3. Obtain the .1eg, il loop transfer
function H(s)/ O(s) :

-1

L
4so(rlo '"..-'1-.. - H(.s)

-1
*t lRz

Fig. 3

/cf Given t'wo positive B-bit values X irnd Y. Write an ar:.embly language

subroutine prograrn for 8085 microprocessor, which divi<Ier X and Y leaving

the quotient A and remainder B. In case Y is zero, FFH r left in A and B
registers.

@ Explajn the characteristics of g,ood insulating materia-I.

6. (a) Draw the state diagram of a modulo -4 UP/DOWN counter. resign the circuit
using J-K flipflops.

/b/ Design a first-order active Butteruvortle band-pass filter (wii't OPAMP) with a

of each biock.

(b) Draw the circuit diagram of arl R-C phase-shift oscillator usr ,g BJT and derive
the equation for the frequency of oscillation and conditior, of oscillation.

1 0+ 1 O:20
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