Electrical Engineering (Code - 08)
Time : 3 Hours ﬁ@?{ Soflferiar (BIs—08) M.M. : 150
AFT : 3 EHS sifrpad 3iw: 150

Note: attempt five questions in all. All questions carry equal marks. Q. No. 1 is compulsory.
Answer any two questions from part I and two questions from part IL. Parts of the same
question must be answered together and must not be interposed between answers of other
questions.
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ii) afe et vd B fawor & o oy 81, ar 3igeh e sife @men s

Q.1 Y #ff TR W AgeayuT feeqoh forg:

a. ATSHIMIET H§ AANY interfacing

b. Raer a0 3R gaaar ohar weefar -

C. UgeT FoAT FYIRUT JOTelr

d. 99 WIuRRE 8 §13vss Afsar

e. 9Fqd 3R ges aikay

f. FoReeIeTea AfHameY

Write critical notes on any four:

a. Memory interfacing in Microprocessor

b. Swing curve and equal area criterion

c. Wind Energy Conversion System

d. Wave propagation in bounded media

e. Sample and hold circuits

f. Superhetrodyne receivers (4x7.5=30)
Part-1

Q.2 (a) Hea 3HARET #, e varg ueica AeTeaR ganT ar siar &
In free space, the magnetic flux density is given by as follows
B=y’a +z° a, +x*a, Wbim®

() fag HFCT & B v gehgaT g |

Show that B is a magnetic field.
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(i) ﬂaﬁqmmaﬁx=l,0<y<l3ﬁ1<z<4.
Find the magnetic flux through x=1,0<y<land1<z<4
Gii) degd geicd (J) #r arorar FfST

Calculate current density (J) (15)
(b) 7T sfaamen it aRenfd # gﬁﬁaﬁﬂﬁww (uniform) T 39
TR GART &1 STl ©

Define intrinsic impedance. A uniform plane wave in free space is given as follows

Eg=20023007/*%.a, V/m.

A ffAT
Find

() o FEUUE (B)
Phase Constant (f3)

Gy ol Agka (o)
Angular frequency (®)

(i) dEEET (V)
Wavelength (1)

(v) 3aiE gfasmer ()
Intrinsic impedance (1)

v) dERTad (Hy)

Magnetic field (Hs) (15)
Q3(a) a9 #F BJIT # early effect phenomenon &y sarear AT |
Explain briefly the early effect phenomenon in BJT. (10)
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(b)

-10V

- Re=500Q

77777
e @ atv aRwer & f=h.=100%,

For the circuit shown in Figure = hg = 100,
()  card H  ZifoeR se-3iTw, Fafta A afra a7 |
Verify if transistor is in cut-off, saturation or in the active region
(i) Vo FrIvEr ffFw |
Find V, (10)
(c) Tt TG F MOSFET & gaR GuTRE &1 F41 YT &2 J1d 30 309 Hgfed &
afdq Raua waeY & v &= Smar &, S S R gdias 3yar DC-DC
gfiafdT |

What is the effect of gate capacitance of MOSFET in driving circuit when it is used in high

frequency power switching applications like sine wave inverter or DC-DC converter? (10)

Q4G RF#A A—Yqﬁnma:rmmgu a @1 d & A gy Aa ffae |

Using A—Y substitution, determine the resistance between a and d, in below figure
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d
(b)m%%wqwmgvﬁaﬁw | & A AT AT |

Determine the current I in below figure using ladder method:

20 a b c 18
AN g MWW

1 28

Vg .
10 VCD 200 Q 50 9% 100 &2
18
Q by, o
(10)

(c)maﬁﬂas%wﬁamaﬁmm,ﬁﬁﬂaéﬂwm wa e aF (
To) deear #1 faRfgse HIFT |

Specify power supply voltage range, output Jogic 1 level voltage and output logic 0 level
voltages for standard TTL gates. (10)

Part 11
Q.5(a);ﬁﬁﬁvmaa$aﬁ$maﬁﬁaﬁmmﬁmlmém
mmﬁwwﬁ#ﬁaﬁrqwﬁwwwwm|

Draw the signal flow graph corresponding to the block diagram of the system
below. Evaluate the closed loop transfer function of the system using Mason’s
formula.

08/CS/14 , 4 of 7
08/CS/14



(10)

(b)wmmmmﬁmmwﬁqﬁammmﬁ%:

K(s+1)
S ras?+2s+1

G(s)=

Routh’s criterion T YIARTH 'K’ AR 'q' & AT ATd AT, afF aF 2 rad. /sec. Y
gfed & 2ot F T

A unity negative feedback control system has open loop transfer function

K(s+1)
S +as?+2s5+1

G(s)=

Using Routh’s criterior. determine the value of 'K'and'a’, so that system oscillates at a

frequency of 2 rad. /sec. (10

(c) farasar #r gear § saremr AT | Niobium Hr 5° K W IfAaasar & @w
Frfesrer gy &1 1 33w |

Explain the phenomenon of superconductivity. Estimate the critical magnetic field for
superconductivity of Niobium at 5" K. (10)

Q.6 (a) Teh YT TFT aTelr ITAERT Nt &7 THT 4RT FayoT &

I (Multiples of pick-up) | 2 4 6 8 10 12 14 16 | 20
T (Seconds) 10 | 51 4 34 | 3 |28 |26 |25 24
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T 5 ORI et &1 Afshar &1er ATa a1 & fS et STl TATASH 125% &l & a1

TMS 0.6 & | I€ Heells TRTY & 400/5 39Tl 7 331 §, v S1a aftayr 31 2y 9rT 4000

PRI A |
The time current characteristics of an induction type overcurrent relay is:
I (Multiples of pick-up) 2 4 6 |8 10 {12 {14 |16 |20
T (seconds) 10 |51 14 |34 28 26 |25 (24

It is desired to determine the time of operation of 5-ampere relay having a current setting of

125% and TMS of 0.6 connected to a supply circuit through a C.T. ratio 400/5 ampere
when the circuit carries a fault current of 4000 amperes.

(b) FIIRIER 8085 3 Faffieet qa it 7 avier S| weds war fyen & e 3w

3&TEI0T 9T HIfoTU]

(10)

Describe the various addressing modes in the microprocessor 8085. Give suitable examples

for each addresing modes.

(c) o e 9feRIer €T M (strain gauge) & AP yFR F &2 v& 2 9T FRF F A
o) (strain gauge) &T IOOOW/?IW?WWQ?H@HWH@W@'WW

(10)

gl UTq Agg B AR (elasticity) 2 X10° forely /e ¥l VA WA (strain

gauge) & Uiy # ufdua aRadss $r aoer fFFTI poisson’s HAITA T AleT F7

g7

What are different types of electrical resistance strain gauges? Strain gauge with gauge factor

of 2 is fastened to a metallic member subjected to a stress of 1000 kg/cm?. The modules of
elasticity of metal is 2 X 10° kg/cm?. Calculate percentage change in resistance of the strain

gauge. What is the value of poisson’s ratio?

Q. 7 (a) AT W@TT 1T T 2- 99 dF & foIw, UedF AV (receiving end and sending end) T

areafas afea 3k afea & v ufasRa afFa g Hifaw]

For a 2-bus system shown below, derive expressions for real power and reactive ~ovwe:

at receiving end and sending end.
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| Vg |L8° | | Vg | LO°

Load
(20)

(b) FH ATFT IO & FHET FROT FATE 2 37 390 R == Hifoe, Ser@ 1 afdq
IOt § 4T ST HHAT L |

What are the main causes of low power factor? Discuss measures by which low power factor
can be avoided. (10)
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