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Ttme Allowed Three Hou10 MaXimum Marks 200 

Cancbdates should attempt any FIVE questions 

Value of the followmg constants may be used wherever necessary 

Electroruc charge= -1 6 x 1 o-" Coulomb 

Free space permeab1hty 4" x 1 o-' Heruy/m 

Free space p enmth mty (1/36 JC) x 1 0-9 Farad/m 

V elo a ty o fhght m free space 3 x 1 08 m/sec 

Boltzmann constant 1 38 x 10-23 Joule/K 

Planck's constant= 6 626 x 10-34 Joule sec 

(a) Pure SJhcon has an electncal reS!ShV!ty o£3000 Om If the free earner denSity m 11 1S 1 1 x 
1 06 m _, and the electron mo b1h ty " three hmes that of whole mob1hty, calculate the mo b1h ty 
values of electrons and holes 

(b) DiScuss the power loss m the magnehc core of a transformer 

If the total! osses m the core of a transformer at 44 0 V, 50 Hz 1S 1 0 00 watt and at 2 20 V, 50 
Hz 1S 400 watt, calculate the eddy current and hystereSiS loss separately at 220 V, 50 Hz and 
220 V, 60 Hz 

(c) What 1S p!ezoeleclnc!ty ? Explam 1ts appl!cahon m (1) tweeters and (11) domeshc gas lighters 

The vol !age co effia en! of a p1 ezo electnc matenal (PZD, defined as open c!rcU!t electnc field 
per urut mecharucal stres~ 1S 23 x 103 Vm/N Calculate the voltage generated across tlns PZT 
of th1ckness one em when an 1mp act stress of 1 0 N per sq m 1S apphed 

(a) Explam the formahon of the tranS!hon capac1tance m a p-n JUnchon d!ode Draw the 
deplet10n reg10n m a p -n d10 de 1f the p -reg10n 1S heaml y doped The tranS!h on cap ac1tance for 
such a d!ode havmg speafic value of Nd 1S g1ven by 

Cr= 1 4 X 108 VB-112 pf/m2 

where VB 1S the reverse b1as voltage The dev1ce 1S to be used as varactor requmng a 
cap aatance value of 14 0 pf at 1 volt Explam how 11 can be real1zed 

(b) What 1S a photod10de ? Drawtyp1cal I-V charactenshc curves at two 11lummat10n levels and 
explam how 11 works as a photo-reS!Stor and also as a photovolta1c converter 
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A photod10de 1S connected as shown1n figure When the dev1ce 1S 11lummated W!th hght of 
mtenS!Iy 1 0 0 lm/cm', a current of 1 8 rnA flows m the arcu1t Calculate the reSiStance offered 
by the photod10de If the 11lummah on 1S doubled, what happens to the reSiStance value? 

(c) Draw and explam the charactenshcs of an NMOSFET Calculate the m1mmum value of VDs 
reqmred for an NMOSFET to operate m pmchoff cond1hon when V Gs = 1 V, Vp = -2V, IDss = 
1 0 mA Also find the corresp ondmg dram current 

(a) Usmg hme sh1fung and hme d1fferenhahon properhes, find the Founer transform of the 
trapez01dal Signal shown 

• 
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What 1s the cond1hon under wh1ch tlus procedure 1S val1d? 

(b) If g(t) * f(t) = h(t), show that 

G(t-T1) * f(t-T,) = h(t-T,-T,) 

(c) State and explam Parseval's theorem 

(a) State samphng theorem Explam 'flat-top samphng' 

(b) Determme the autocorrelahon funchon, power spectral denSity and mean square value of a 
smus01dal process defined by 

x(t)=Acos(2x(t+8) 

where A 1S a constant and 81S a umformly d!stnbuted random van able defined by 

f(e) = 112 x, o :0: e :0: 2x 

= 0, elsewhere 

(a) Define "tree" of a connected graph State 1ts properhes How does 11 atd network analySiS? 

Show at least 4 d1fferent trees of the folloWing graph 
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(b) The arcmt shown below 1S unenerg1zed before closmg the sW!tch at t = 0 The arcmt 
constants are L1 = 1 H, L, = 4 H, M = 2 H, R1 = 10, R, = 1 Q V = 5 volts F1nd 11(t) from the 
mstant the sW!tch 1S closed 

(c) For the two two-port networks cotmected 1n cascade as shown below find z12 and y 12 

' ' ~ ~ 

""" '· "· "· '· '"" 
(a) What are the four baS!c rules for the boundaty cond!hons at the 1nterface of two d1fferent 

matenals so as to obtam spec1fic soluhon ofMaxwell's equahon? 

Denve an express10n for the reflect10n coeffiaent of a uruform plane Wave madent on a 
non-lossymed!um 

" (b) Dty ground has a conduchv1ty of 5 x 1 o-' mho s/m and a relahve d1el ectnc constant of 1 0 at a 
frequency of 50 0 MHz Calculate the mtnnS! c 1mp edance and the reflech on co effia en! of the 
matenal of the ground (IntnnS!c 1mp edance of tree space 1S 377 ohms) 

(c) Calculate the skm depth for copper at a frequency of 40 MHz 1f 1ts ~ = 4JC x 10 Him and CJ = 
58 x 107 mho/m 

(a) Define gauge factor of a stram gauge A reS!Stant stram gauge havmg a gauge factor of 2 1S 
fastened to a steel member wh1ch 1S subJected to a stram of 10-6 If the reSiStance of the 
unstramed gauge 1S 12 0 0, calculate the change m reSiStance of the gauge 

(b) A capac1hve transducer conSists of two c1rcular plates of d!ameter 3 em each, separated, by 
an a1r gap of 1 nun Calculate the d!splacement senS!hmty of the transducer for small ax:tal 
diSplacements 

(c) A platmum reSiStance thermometer has reSiStance of 200 0 at 20° C Whet" 1ts reSiStance at 
1 00 o C 1f the temperahlre coeffic1ent of reSiStance of the thermometer at 2 oo C " 0 004? 
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(d) Draw a neat block schemahc to show the funcl!onal blocks of a succesSive approXImahon 
AiD converter Explam 1ts operahon usmg hmmg diagrams Comment on 1ts convers10n 
speed W!th respect to the speeds of parallel AiD converter and dual slope AiD converter 
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Ttme Allowed Three Hour3 lvkmmum lv!arks 200 

Canchdates should attempt Question No !winch Js compulsory and FOUR more questions 

takmg TWO questions each from &Jetton A and Section B 

Some useful constants are givm bdow :-

Electron charge 

Electron mass 

Planck's constant 

Veloaty ofhght 

Umversal constant of gra~l!tahon 

Mass of earth 

Radms of earth 

Permeab1hty ofvaccum 

Pernuthmty ofvaccum 

e =-1 6 x 10-19 Coulomb 

M=9lxl0-31 kg 

h=6625xl0-34 J-s 

C=3 x 10 8 m/s 

G = 6 668 x 10-11 m3ikg-s' 

M=5997xl024 kg 

R=6,378km 

~o=4JCx10-7 Him 

eo=l0-9/36JCF/m 

(a) Fmd the value of R m the amphfier c1rcU1! shown below such that the qmescent dram to 
ground vol !age becomes 1 OV 

1md-

"· 

,.. 

(b) Deternune (and sketch) the output waveform (at pomt X) for the giVen mputs The bilateral 
SWitch 74 HC 4016 has a reSistance of 200 0 m the ON state lnd1cate 1mportant values on 
the sketch 
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(c) Wnte the force equahon of the mechamcal system shown below Draw the state d!agram 

' 
M f-~''' 

B 

(d) ConSider a source Wlth three messages havmg symbol probab1hhes 0 5, 0 4 and 0 1 

(1) Obtam Shannon- Fano co de and calculate 1ts effic1ency 

(11) Repeat (1) for second-order extens10n co de and deternune 1 ts effic1ency 

(e) A step-mdex fiber m a1rhas anumencal aperture ofO 16, a core-refrachve mdex of 1 45 and 
a core d1ameter of 60 ~m Deternune the normal1zed frequency for the fiber when hght at a 
wavelength of 0 9 ~m 1S transm!lted Also eshmate the number of gu1ded modes propagahng 
sm the fiber 

(f) What 1S the purpose of a taper m a wavegmde? The peak valve of a wave at the mput of a 
transm!SS!on !me W!lh attenuat10n factor equal to 0 0 1 N/m 1S 1 0 m V What 1S the voltage 1 0 0 
meters down the hne? 

(g) What three charactenshcs of wavegu1des are affected by the add1hon of a ndge to a 
rectangular wavegmde? 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


(h) Wnte mstruchons to read the data at mput port 07H and at PORT 08H DiSplay the mput data 
from PORT 07H at output PORT DOH and store the 1nput data from PORT 08H m regiSter B 

(1) For the £, amphfier shown below determme 

(1) R.m = V01!,, where I,=V)R, 

(u) A,= V0N, and 

(111) R,, 

Assume 

!\,= 0 

h,,=100 

h,=1k0 

h,.=h,.=O 

"· 
•oo' 

'· 
t '· 

R,•1 Ml 

!r 

''" '" 

l 
'• 

6) Solve the folloWing express10n by mappmg 

f=:Sm(O, 2, 3, 6, 7, 8, 9, 10, 13) 

• 

Wnte the steps mvolved m sol vmg th!S problem usmg QU1ne- McClusky method 

SECnONA 
(a) For the c1rcu1t shown find Av = V0Ns, the dampmg factor and the cut-off frequency 

'· = ., 

'· "· ' 'I '· 

-"" 
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(b) The d1fferenhal mput operahonal amphfier shown below conSists of a base amphfier of 
mfirute gam Denve an express10n for 1ts output voltage, V0 

( •) 

• ' • • 
r:. 

' - ' p .. ' • , • 1 
'· 
• 

(•) 

'· ! .. R • ... 
Compare the max:1mum convers10n hme of an 8-b1t digital ramp ADC W!th that of a 
succesSive approX!mahon ADC both usmg a clock of 100 kHz How do these 
compare W!th that of a flash type ADC? 

(11) Descnbe the operahon of a 3-b!t flash type ADC W!lh the help of a smtable d!agram 
and a table 

(b) Draw the d1agram of a 4-b!t sh1ft reg1ster usmg JK fl1p-flops Each fl1p-flop tnggers on the 
negal!ve gomg tranS!hon Draw the output waveforms for all fl1p-flops when the mput data 
and clock Signals are as shown 

' ' ' ' ' ~~-~--ue----------
(a) ConSider a control system W!lh charactensh c equal! on 

s(s+4)(s' + 2s+ 2)+k(s+1) ~ 0 

Draw the complete root loc1labelhng 1mportant values Also find the angles of asymptotes 
and the mtercept of asymptotes 

(b) ConSider a th1rd order system W!th charactensh c equahon 

s3 +3408 3s2 +1 204x106s+1 5x107 K~ 0 

F1nd the cnhcal value of K for stab1hty usmg Routh-HurW!tz cntenon Also find the 
undamped frequency correspond!ng to the zero 1nput response and the cnhcal value of K 

(a) A 4-b!t number 1S represented by ABCD W!th D as LSB DeSign a log1c arcmt that W!ll 
produce a 1 whenever the 1nput 1S greater than 0010 but less than 1000 Use m1rumum 
number of gates 
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(b) For a smgle loop feedback control system 

G(s)~ 1 and H(s)~ S(s+ 1) 
s2 (s+12) s+5 

Eva! uate the steady state errors for three b as1c types of mputs 

(c) A class C tranSistor amphfier!S operahng at 150kHz The tranS!stor!S conduchng for 1 ~s1n 
each cycle The saturahon values for the tranSiStor are 

lc(SAT) = 100 mA, V CE>;SAT) = 0 2 V 

Assummg 1deal pulse approX!mal!ons and the output swmgmg over the enhre 1 oad !me, find 
the average power d!SS!pahon 

SECnON B 
(a) An FM demodulator 1S shown- below The 3 dB frequency of the RC mtegratmg NW 1S f 

The centre frequency of the FM Signal 1S f, Determme he maX!mum change of output over 
change m mput frequency (1 e senS1hv1ty) Usmg the result obtamed, calculate the change m 
demodulator output, g!Ven 1 MHz and change m 1nput frequency 1S 1 Hz 

r-------., 
I o-J I 
~ v,ro 1F V,[IJ ~ 

1!:1~~ ;.,.1 I ol~ 
I I ._ _______ .. 
F~-NW 

]H{jw') 1 ~ 1'1. I V,l 

' ______ j 

' 
(b) An analog Signal has a 4 kHz BW The S!gnal!S sampled at 2 5 l!mes the Nyqmst rate Each 

sample 1S quanhsed 1nto one of 256 equally hkely levels The succesSive samples are 
stahshcally mdep en dent 

(1) What 1 s the 1nformahon rate of tlu s source ? 

(11) Can the output of tlus source be transnutted Wlthout errors over a GausSian channel 
W!th a bandWidth of 50 kHz and SNR equal to 23 dB ? 

(111) What W!ll be the bandWidth requuements of an analog channel for transnuthng the 
output of the source Without errors 1 f the SNR 1S 1 0 dB ? 

5+5+5 

(a) An antenna has a power mput of 40 "watts and an effic1ency of 90% The rachahon 1ntenS1ly 
has been found to have a m8l1 value of 150 W/umt sohd angle Deternune 

(1) D1recl!mty, and 
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(u) Gam 

of the antennam dB 

" (b) Draw the structure, field d!Stnbuhon and dopmg profile of a n•- p -1- p+ Read d10de 
Explam how an IMPATI d!ode exlnb1ts a d1fferenhal negahve reSiStance Wnte an 
express10n for the real part of the IMP A 1T d10 de termmal reSiStance and explam 

6+6+3 

(a) Calrulate the delay m the foll owmg loop when the system clock p eno d 1S 0 3 0 ~s 

Label Mnemonics T-states 

LX! B, 12FFH w 
DELAY DCXB 0 

KTHL " 
NOC ' NOC ' MOV A,C ' DRA, e ' JNZDELAY wn 

(b) A set of l6-b1t read!ngs 1S stored 1n memoty locahons starhng at 2050 H Each readmg 
occup1es two memones locahon~ the low-order byte 1S stored first followed by the high­
order byte The number of readmgs stored 1S speafied by the contents of the reg1ster B Wnte 
a program to add all the readmgs and store the sum m the output-buffer memoty The 
maX!mum hm1t of a sum 1S 24 b1ts 

( ,, Recorded orb1tal measurements for a satelhte are 
Eccentnc1ty 000033, Mean anomaly= 28 3866° 

(1) Detenrune the orb1tal penod 

(u) The mean orb1tal angular veloaty 

Sem1 m3Jor ax!S 42,167911 km, 

(111) The max1mum and m1mmum &stances of the spacecraft from the centre of the earth 
dunng each orb1tal revoluhon 

(b) In order a matenal to be useful for negahve d!fferenhal mob1hty, 1ts band structure must 
sat!Sfy certam en ten a - State them 

A tunnel d10de has 

negahve reS! stance= 30 ohms 

senes reSiStance= 1 ohm 

Jn capaatance=4 nF 

Calrulate-

(1) reS!Shve cut-off frequency 

(u) the gam of the amphfier when the tunnel d!ode 1s connected m parallel Wlth a load of 
28 ohms 
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,., 
(c) Bnng out the d1fferences between a maskable and a non-maskable mtenupt What do you 

mean by a handshake mterrupt? Does 11 refer to amaskable mterrupt? 

******* 
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