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(I) 

ç)II', S/c VS cH 31T s?-? ,irI / 

(ii) fi 3f'1/i/ 

(iii) (c vi? ST1T/q,/ drU 311? gRid: &ct ?T2T1TT'jlIq / 

(iv) H-3I2I/.'l'k'1 1cc 3/jH1 / 

Note: (i) This question paper has two sections 'A' and 'B'. Each section has four 

questions, attempt any five questions. At last two questions should be from 

each section. 

(ii) All questions carry equal mar1cs. 

(iii) All the parts of same question must be answered together. 

(iv) Non-Programmable calculator is allowed. 

— '3T' 

Section - 'A' 

(31) 1-.i 1 ci-  c44 c1   1Rt 0 4I'i f(t) = 2 Rl E?.I1  YJz1 it 2ic 

*f(t)=0 T1II IV4idi4l 
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(a) A square wave, shown in figure below, is described through the range from 
0 to it by f(t) = 2, and through range from it to 2rr by f(t) = 0. Find its Fourier 
components in the exponential series. 

f(t) 

+2 

-it 0 it 2it w1 t—> 

(b) Consider the unbalanced Wheatstone bridge shown in figure 

E 
l0V 

The internal resistance of the galvanometer is 1 ohm. Using Thevenin's 
theorem, determine the galvanometer current. 
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(c) In the circuit shown, capacitor C is initially charged at 100 V and the other two 

capacitors are initially uncharged. The switch S is closed at time t = 0. Find the 
current flowing through the resistor as a function of time. 

C,' 
1 iF1 

2. (3) lct 3T-k 14W1T1 '' iicicll cii 41 c1)cciI 1iSi1ci i4lcui ii oIci 

*1 

E=4sin(2itx 10t -0.8x)V/m. 

1Ict 10 

(i) Er  11 

(ii) cli RI c1i{c1 1H'1-31'1i 

() Ib 41Hc11 çj( [4ç  

20 

(f) l4, c c1 ETTf IIRIc1 -cRUi  e1I'1 1 c1li 12 I ci c1i -f c41 

10 

(a) The voltage of a wave travelling in a non-magnetic medium is given by the 
equation 

E=4sin(2itx 10t-0.8x)"aVIm. 

Find: 

(i) Cr  1 

(ii) The time-average power canied by the wave 

(b) Show that the energy stored in a plane electromagnetic wave is equally divided 
between the electric and magnetic fields. 

(c) A lossless transmission line with air dielectric is 12 m long. 'What is the line 
length in wavelengths and what is the value of the phase constant 3 at 15 MHz? 

3. (31) ft -c 1ii1iiI, u -1I 31Id 3:1L iiOvi1frmki 

$i TH ' I cbIcb 'if UJ 111 1 A 3HTf11 UU Icii ' ic4 85% ThT 

4) TRkfc1 muo.43 

20 
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() 550 V, 55 kVA Y— Icflc1c'cb (3Ik) I ETE 0.2 Q  

[ftqTR 10Ac) 11T, 200Ac T450Vci {i 

c1Icb ic'i c1 I (i) 11-tct i{iIci (1i.-1.ii Mcti) 3 (ii) 

13T 0.8 viI411 'T( j1I-1T{ cuIe~i Il4H'i T c4- Q1.1 411i I 10 

(T) ll ct1—cbfll 1 Yikciccb (bck) c1) 230 V, 50 Hz f cf 

1Tft R = 10 Q cb T 14cbc (.-.sc) {i c  

Th I3004I1IF TIY. : 10 

(i) 3fT f4ci cic'dI 

(ii) 3ftHT {I4ci .1TU 

(iii) ?-iik. iRT 3ThR1 3 rms HII 

(iv) fh13T 

V = Vrn  Sjfl (t 

(a) A single-phase transformer of turns ratio 3:1 is connected to 110 V AC mains. It 
draws a primary current of 1 A at unity p.f. when delivering power to a load 
with an efficiency of 85%. If the no-load current of the transformer is 0.43 A, 
determine the p.f. at no load. 

(b) A 550 V, 55 kVA, single-phase alternator has effective resistance of 0.2 . A 
field current of 10 A produces an armature current of 200 A on short circuit and 
an e.m.f. of 450 V on open circuit. Calculate, (i) the synchronous reactance and 
(ii) the full load voltage regulation with p.f. 0.8 lagging. 

(c) A single phase full converter is supplied from 230 V, 50 Hz source as shown in 
figure. The load consists of R = 10 and a large inductance so as to render the 
load current constant. For firing delay angle of 30°, determine: 

(i) average output voltage 

(ii) average output current 

(iii) average and rms values of thyristor current 

(iv) input power factor 

V Vm  sin cnt 
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4. (31) 6 c1l c1I  cbRii4 HHRI1 chi 4! -i1iftcT IcH 1R chi MSP 4 

Uc1 

F(uvwxyz) = (0, 1, 4-6, 11, 14-17, 20-22, 30, 32, 33, 36, 37, 48, 49, 52, 53, 

59, 63) 20 

() fF1     (FM) 1ci c) &tF f1T 'ian ' V(t) = 10 sin(108t + 15 sin 2000t) 

RI, iiti I (FM) c1k1IN1l c4) iIci c1){sii I 20 

(a) Determine the MSP form of the switching function F(uvwxyz) >(0, 1, 4-6, 

11, 14-17, 2022, 30, 32, 33, 36, 37, 48, 49, 52, 53, 59, 63) 

using 6-variable Karnaugh map. 

(b) A certain FM signal is represented by V(t) = 10 sin(108t + 15 sin 2000t) volts, 

where t is in seconds. Find the parameters of the FM wave. 

- 'it' 

Section - 'B' 

5. (31) 1 

K 311 

R(S) 

-ft , U,ff UI 1ii, !FcbIkcb ciMi 

ciiHl S- cGT 31J, 1I TTTT 4it 20 

K(S+a) I 
> 

(S+1) S(S+2) (S+3) 
Y(S) 

cli 

MldcbRcl' fr 

10 () 
-2 -2 0 1 0 

X= 0 0 1 X+ 0 1 U 

0 -3 -4 1 1 

Y=[1 10]X 

10 R1rlc1 i.iiiTci 

Y(s) S2 +3S+4 
U(s)S3 -i-2S2 +3S+2 
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(a) For a position control system as shown in figure below, determine the range of 
compensator gain K and the location of zero in left half S-plane for which the 
system is stable. 

R(S) 
> 

K(S+a) 
(S+ 1) S(S+2) (S+3) Y(S) 

Desired Actual 
position Compensator Plant Position 

(b) Comment on the controllability of following system: 

—2 —2 0 _1 0 

x= o 0 1 X+ 01 U 
(_ 

U 
-, 

— 3 - 11 

Y=[1lO]X 

(c) Derive the state model for the following transfer function: 

Y(s) S2 +3S+4  
U(s)S3 +2S2 +3S+2 

6. (3T) ct—I 1H)4kk 4cbIk i  1~.4'i lr ci—ci ? Lcb 

ci-Fkk, 1jHI-4c1: 1-TT t '-4&1 

i4)Ild %, P1  [FT iIcii t  (R) c c4l ' cWcR 3.i1iiid 

U 1?.Tlrd fsIl1I1TRP2 31lH c1I I 

iTi1 tUT, °b tan = 1 20 

() 374 3-flc Ucb 3TJT 3c1 c 10 

(T) '%1tkA' 31T'T I 1H$1I ? -ll4k- .& T—dI'cH cicb cI 11 

1H$ I 1&ETT i4) iii dIH (4Ic4ci) 'l 1iii. I 10 

(a) What are the sources of errors in an electro-dynamometer type wattmeter ? A 
dynamometer type wattmeter connected normally to read power in a 1-phase 
circuit indicates the value P1. A second reading P2  is obtained whena capacitor 

of reactance equal to the pressure coil resistance is connected in series with the 
pressure coil. Show that the phase angle of the load can be obtained from the 

2P2  
expression tan 4 = 1 - 

(b) Draw a functional block diagram of a digital frequency meter and explain its 

working. 

(c) What do you mean by Thermistor ? Explain briefly resistance-temperature 
characteristic curve of Thermistor and compare the same with thermocouple. 
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1lc o  c c 20 

IVsI IVRI ZO 

       

0 

  

A,B,C,D 

   

      

   

Fm 

SR=PR+j QR 

 

ss= ps +j Q 

 

() ct, 3'4T 20 kW T1h T m 0.8 wii4 r1 ui cu  jftj cf 

c1i 1ii IfF U4  ctl 0.95 Y1ii4-fl cicb ivn iT  I 10 

() cb I'kcI T RT TIT'f 150% (Ztt Hfc1) 

iwQ1P10.5 I f  cttffttTT500:5 

11ci I fttT 6,000 A 41  TT T cbk kI f iiii 

c1) iu  c1u11. iftu'4I 1iii: 10 

2 3.6 5 8 10 15 20 

1.0 . 
10 6 3.9 3.15 2.8 2.2 2.1 

_____ 

(a) For a 2-bus system shown below, derive expressions for Real Power and 
Reactive Power at receiving end and sending end. 

IVsI /O IVR I /0 

0 
Ss=Ps+jQs Load 

SR — PR +J QR 

(b) A consumer is taking load of 20 kW at power factor 0.8 lagging. Find the rating 
of capacitor to raise the power factor to 0.95 lagging. 

(c) An IDMT Relay has a current setting of 150% and has a time multiple setting of 
0.5. The relay is connected in a circuit through a C.T. having a ratio of 500:5 
amps. Calculate the time of operation of the relay if the circuit carries a fault 
current of 6.000 A. Use the table given below: 

PSM 2 3.6 5 8 10 15 20 

Time in seconds for 
10 6 3.9 3.15 2.8 2.2 2.1 

TMS of 1.0 
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8. (31) HI)1  8085 1c-T f111Tf 3-1c1kIHI cj tpjf I[IT 

10 

()   Icb 1ftIcb  cbt 1T 1&(cb 311 HI I 

UTU1cG1 10 

(T) DPCM PCM ? i&ui'I 4ci 1I 1 DPCM 1c) c)  

11c1fT\3lIdII 10 

() 3ft4 c4   c1 3T 1I ? b BPSK z1bd 

4j  [cbI1d 4iF 10 

(a) Write the various interrupts available in the microprocessor 8085 in the order of 
decreasing priority along with their classification. 

(b) Draw the block diagran3 indicating the typical architecture of a microcomputer. 
Briefly discuss the salieht features. 

(c) How is DPCM better than PCM ? With the help of illustrations, show how 
DPCM signals are generated and decoded. 

(d) What are the advantages of digital carrier systems over baseband digital 
transmission? Develop the mathematical formulation for a BPSK signal. 
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