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/ General Instructions to candidates : \
® There is a ‘cool-off time” of 15 minutes in addition to the Writing time of 2 hrs,

® You are not allowed to write your answers nor to discuss anything with others duﬁng
the ‘cool-off time’.

® Use the ‘cool-off time’ to get familiar with questions and to plan your answers.
® Read questions carefully before answering;
¢ All questions are compulsory and only internal choice is allowed.,

® When you select a question, all the sub-questions must be answered from the same
question itself. - '

® Calculations, figures and graphs should be shown in the answer sheet itself.
® Malayalam version of the questions is also provided.

® Give equations wherever necessary.
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2, (a)

(b)

()

(b)

Categorise the following into analog and digital quantities : | 2

p.  The height of the students in ydur class.

- q.  The roll number of the students in your class.

T. Number of subjects you have to study in a year.

s.  The temperatare monitored throughout a particular day. o 1
Justify your answer.
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p. dl@EBges Kool &Slag1os aalodno.

q.  Goplee eaagg’iee;ggs)s 800063 maud.
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The output of an integrator circuit when fed with a square wave of 1 kHz is 1

p. 2 kHz square wave.

q.- 1kHz square wave.

. 2 kHz triangular wave.

S. 1 kHz triangular wave,

Draw the circuit of the multi-vibrator which you may employ for designing a

control of circuitry for an automatic gate (Use BC107) 2
_ . Control Gate | ____

I—/S +— Multi-vibrator circuit Motor |1 hanism » Gate

DC Source

1 kHz miani0d salni ae) @aeingol@d 8@os)amiad #lg)an &05a03
p. 2kHz misioad el

q- 1kHz mdsid ecal

r.  2kHz (soommid el

s. 1kHz (swomaid saal

80) §0¢5000gle cwdlom MIVMMEMAMIN] DalEWOUIEHIARM  B0) nudgl
OOHQIGENIQOINM alSo aledsn)s. (BC107 paicwousicn)d]
. Control 1 Gate | ____
I—-/S o—— Multi-vibrator circuit Motor Meschanisml » Gate
DC Source
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3. (@) A network of cascade inverters is shown in the figure. If a HIGH is applied to
point A, determine the logic levels at points E and F 1

A[BDC[D D E

(b) Consider a digital circuit to operate a staircase bulb using two switches — one at
downstairs and the other upstairs. Assume that the bulb and switches are in off
positions, initially

(i)  Realise the truth-table for the digital circuit. 2
(i)  Identify the circuit and draw the circuit using basic gates. 1
l ac mains
I?lg'tfﬂ Revlay Bulb
circuit switch

(@) o0 6):30553@0)1(01:96)301) qudaysied (Network of cascade inverters), &)
‘HIGH @pauqun A-wics 05,05;0m0@8 E-wlans, Fene wlgyam 8M5ang
@OAUTUA af) YO,

AEBDC[D D E

. . - —>o——F
b) &0 MWeogudemad emidient (n1UGoDlalen0i0m o qollapedd ealemo —
a8 ®MHPW)o, 2000 Ayavgfleno. @RGSO @3] auilaj &0ad
@rarrunalens, enivden! o.omaomr @RalTuoalenademm’ @rayaom]end..
(i) cacdqjnsom Bd510W (S)o0 senild nf)yeImY s,
i) avdays agooasman )N D. MR aldlajlgies eenicile; SwGms
Qlaj uds S aleden)m.

J’ ac mains
Digital | Relay
circuit _ switch Bulb
4. (a) Draw the symbol of an operational amplifier. S |
(b}  The open loop gain of an op-amp is 1
Rp Re
1+ R, 1 hRI , infinite, zero
(c) Draw the op-amp circuit required for generating the following waveforms. 2
Va Input
V, Output
100 mv |5 12V F--
t op-amp
\/ > 2 it |~ St
~100my |-==--
~12V
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Operational Amplifier-oa3 milomiad e on)s.
Op-amp-6aj open loop gain aga’ ?
Rg Re
[1 + R_ , 1 -R—l , infinite, zero]

@AY ORIS)EWIBlENM ADSaRS aIElen)a0m @RNIEOW Op-amp an(ﬁca;‘t,gg
QAT 861 .

Va Input

Va  Output
100mv |- 12V F--
.t op-amp
\/~ Tl T - _—
-100my [-----
-2V

component is usually not integrated in'an IC.
[Resistor, Capacitor, Inductor, Transistor]
Sketch the different steps for the fabrication of a resistor in an IC. -

80) IC-ai@d avoworsm midailessmm &o) component @RYETT).
[Resistor, Capacitor, Inductor, Transistor]

a0} [C-vlmd ae) Resistor m1<31¢es>gnncoﬂm9@'|§;§g ailaily c2ISEBa)os also
QAT 96)) B>

layer provides an interface between a telephone exchange and a
subscriber telephone.

You might have heard the message “You are in queue, please call after
sometime”, while making a telephone call.

(i)  Identify the layer in the PSTN structure which supports such answering
services.

(ii) Explain the processes related to the above facility with reference to the
PSTN structure.

aseileanoad  agadeavsmi)o, gn.icrgocamoaﬂm@ osellgandsmio  @azilad
sumwlajlenyan PSTN layer | @Rye.

afler moOEBEITd Gansemd WG eaigieMId ‘MW @yoilensns,
@neinio MV H¥laoR allglend’ agym’ eoudenoo)ed.
(i) Do MDSLEIR samgmgdn PSTN ee10d agooen’ 1.

(i) PSTN structure-mowi MUINBWSITW]  CAGIALOMTD  (AITNRITLHT
aflvoa e el d.
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7. (a) In a television system, the audio signal is modulated and the video
signal is modulated. _ 1

(b) The picture-frame adopted in all television systems is rectangular. Give three
reasons for the above selection. . 3

(a) &® Sl ail avlguomied audio signal modulate_(l~go, v_ideo signal

modulated-go @yaymm).
() ogge TV system-awlocfw)o picture-frame 313eal aimeadsm)amas oy
SIVNETBUT af)PJB).

8. (a) Name the antenna widely used for television receivers. 1
(b} How is flickering avoided in a television receiver ? 3

(@) agQanoe @SB alecwruilenym aseflafam olovlud mn@'lm ag@oer ?
(b) eselalland cknladiad flickering alanemmemasamawan; alloidloen)d.

9. (a) -
Optical Optical
Transmitter Receiver

wm as

Optical Communication Systems

‘ A,B,C and D are devices used for optical fiber communication. Identify them.
l : {b) How is total internal reflection related to optical fiber communication 2

| (a)

Optical Optical
Transmitter Receiver

b

Optical Communication Systems _
6a@d »osmlajldlesym allimomlear A, B, C, D components-om Il EVel [ O)E-N
(b) Total Internal Reflection-a3 optical fiber-@)@omig)as snindwo iluad 1o @106 o>

10. (a) Specify the significance of a Duplexer in a RADAR system. 1
(b) (1) Trace the route of the call when you are talking to your friend through
mobile phone. 3
(i) Indicate the changes, if you are talking to your friend’s land-phone from
your mobile phone.

(a) oaod muoaillwomomiad duplexer-mes s allaidlen)e.
Gy ) mlemges oagmocom mlsmayes mobile phone-@3 kMo @RWILNS
mobile-gaided  allglon)noosemeisl, MG Gaem
GR6LIOA|S} B ). '
(i) ~ mlsmgies mobile Ganoemlad mlan)o )5)006a3 land phone-ceisnom’
afdlommemeskss, milma ks agss almyome akeams TR D>,
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12, (a)
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A 4-bit counter uses flip-flops with propagation delay of 15 nS each. The
maximum possible time required for change of state of the counter in
synchronous mode will be and asynchronous mode wil] be

(15nS, 30nS, 45 nS, 60 nS]

Complete the following statement ; _

“When we apply a HIGH signal to both the iﬁputs of a SR flip-flop;
(i)  the flip flop gets damaged

(i1)  there will not be any output

(iii) the output becomes unpredictable afterwards

(iv) the output toggles

The 2’s complement of a binary number is important because they permit the
representation of negative numbers — Sketch the circuit for obtaining the 2’s
complement of (1{}10)2 . [Use basic gates and adder circuits]

80) 4-bit counter Mz0061016leymaes 15 1§ propagation_ delay mgs Flip-
Flops alaflgoeny. @ counter, synchronous mode-enaeme;io3 GRolead
@eAIMD 200000M)88  atomdaIBT TUamo synchronised mode-qs3

9o asynchronous mode- a3 8o ARy,

[151nS, 3018, 45 nS, 60 nS]

POOY O%:ISIOMIBIAN D 01941850 nRdem VITHCI0H6 )0, _

80) SR Flip—FIop—s)r@ @S madangieno HIGH signal ®@os)omowns ...

(i) FIip-FIop nﬂrmmcmomgo. '

(i)  @oemony allwowlenmas 8'350_1-3530 gesoaila).

(i) BROID) BB Be 8V5ang crﬂdmumomﬁmmomg::. ‘

(iv)  @mang toggle ) alg)lo. |

ooMIMO) Enam’iaa@ 2’s  complement @O negative number-gm

tualmiwomo D21y (1010}, agam mauolead 2’s complement meia)am

WAHYS ot Selaid  gargye.  [Basic gates-go  adder circuits-go
DalEWIT66) . ]

Silicon is

(i)  ap-type semiconductor
(i) an n-type semiconductor
(i) an insulator

(iv) an intrinsic semiconductor




=

(b} Following are the input and output wave forms of a particular circuit. Consider

the voltage drop across diode as 0.6 V.

th
10V F--5
input
10V --—-______L/
Vl\
36Vr output.
36V |eemmm—-- \_/

(i) Identify the circuit.
(i) Draw the corresponding circuit.
(iii) Mention one application of the circuit.

(a) Silicon &0) @Rysrn.
(i) ptype semiconductor
(ii) n type semiconductor
(iii) Insulator _
(iv) intrinsic semiconductor

(b) &) VA5G DaBangle, 8DFalGle EVOY OMkoS)OMIEeN ). Diode-oa3

drop 0.6 V @ryem.

A7
10VE---
input
10V ___________L/
vll
36V} output
~36Vf-mmmmmm S

(i) ovdseygiom aldlajclw)e.
(it) audesysg clodon).
(i) aLReRYOWR BO) DaICWINO af)PICND:.
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13. (a)

(b)
(c)

(a)

(b)
(c)

14. (a)

(b)

(©)

(a)
(b)
()

15. (a)

(b)
{c)

(a)

(b)
(©)
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A zener diode is commonly used in electronic circuits.
(1)  where precise amplification is required.

(ii) as a current reference.

(1ii) as a voltage reference.

(iv) for rectification.

Draw the block diagram of a On-line UPS,
Design a simple regulator for an output of +10V,

Zener diode @3y electronic qvdaygled onie@owlee)m@ @Ry6TMI.
(i) eymyowodan amplification eyaidyRBRG |0

(1) e®) current reference @RI

(iii) &w) voltage reference @Ryl

(iv) Rectification-a3 calengl

8@} On-line UPS-00} Block maiewlangs aillime aiodon)s.

+10V amgang eicleo)mmicelsndw) ao) aiglmsow Regulator o)aiseiaim
LETLHT:S

What is a transducer ?
Give two examples of transducers.

Even though a compact disc has many advantages over a conventional tape, the
cost of a CD is much less than that of a tape. Give the reason and explain the
methods of construction of a compact disc.

§0) transducer a)anNI@ afyamIens ?
Transducer-a) cang ©35200SMEBUE of) P9I .
80y CD-desd Tape-om @RewdHls] USEOVWIMo SalCWINDHMRBILN0

CD-aes ailel Tape-omanowd gOH® ®)0QIEM. $H006Mo  AWE1SR1E0)H:.
CD-amy0s5 Mldzaoem (al@lo oflvsT1aalon)d.

ORfcms;%!mnara

microphoné is used in land phone receivers whereas mobile phones
employ microphone.

State the basic principle of operation of a moving coil microphone.

Draw the diagram of a moving coil loudspeaker showing the constructional
details.

Land phone-@3 microphone-go, mobile phone-@3
microphone-go 9alc@auilaayan). '
60} moving coil microphone-6a (uUBTM® Mo HAUEHA|SITD) .

Moving coil loudspeaker-oa} mldamoem iR  AlyE@®RISO)M  all(®o
QIO HO) .






