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Note ; (i} This question paper has nwo sections. A and 11 Every section has four
uestions, attempt any five guestions. At least twe questions should be
artempred from every section.

(it) Al guestions carry equal marks,
fiii} All the parts of a guestion must be answered fooeifer

(v} Nen-programmuable ealculator is allowed

Hog —
SECTION —*4A°
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(a) In the circuit of given ﬁg. I{a), R, =20 £, Ry =30 £ R, =300, R;=240 and

R, = 5 Q. Find the current delivered by the spurce to network, Assume that

-]

E =22('V.

Fig 1 (a)

(h) A eircuit is made of a 10 Q resistance, | pF capacitance and 1 H inductance all
connected i senes, A voltage ol 100V at varying frequencies is applied to the
circuit. Find the frequency or frequencies at whieh the circuit would consume
only 10% ol the power it consumed al résonance.

2. (3 T EE T R A AT T U T i e
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E =94.75 cos (mit -+ 6z) dr* Vim
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(a) The electric field intensity of a uniform plane wave in free space is given by

E =94.25 cos (ot +62) &, Vim, .

Determine
(i) the velocities of propagation
(ii) the wave frequency
(ii1) the wave length
{iv) the magnetic field intensity and
(v) the average power density in the medium.
(b) Fig: shows a square wave that 15 deseribed through the range from 0 to T/2 by

f{t) = 2 and through the range from T/2 to T by f(1) = (. Find its Fourier Series.

T

-T2 0 TR T (t)—

3.0 (3 () ITEE fam wfe e ofvs = w9 e oforr 3 ool e iy &
oA B Way A el = | 10}

(i) Tew-wreT TOETEET F WYY e ST a9 atezar dte e ofqann =
T T SR (RN AT ) & s il e | L)
(@) S FT T (VSI) 7 90T =18 7927 (CSI) o = =7 sqne 557 |

UE 3-4, |80° A3 VS 595 ary v wr-Hag wfedr o wg ¢ % far, e A =
rms HF A9 R T 3 59 sareT e | 21

(a} (i)  Explain briefly diode circuit as clipping circuit and clamping circuit with
suitable diagram.

(i1} Draw the circuit diagram of a differential amplifier. Derive expression for
voltage gain, input impedance and common mode gain.

(b) Explain the difference in Voltage Source Inverter (VSI) and Current Source
Inverter (CST)

For a 3-4, 180° mode. VSI with a balanced star-connected resistive load. derive
the expression for rms value of Toad eurrent and load power,
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T FANEE BLAHL @fE 120 A = OF 120 V W UEE F 6§ | viE 9
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TFEATHE] LT IR = TR i | £
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X=AB'C'D"+ AB'C'D' + AB'CD" + A'B'CD’ I

Fas =i e @ S wWged. BIger Ui qu dlnenT wiges w5 s

FiTAT | 0]

A compound dc generator is supplying a load of 120 A at 120 V. The shunt
field, series field and ammature vesistance are 30 2, 0,05 2 and 0.1 Q
respectively, Find the gencrated voltage m long shunt and short shunt

connection,

AS530 VW, 55 kVA. single-phase alternator has effeenive resistance of 0.2 1.
A field current of 10 A produces an armature current of 200 A on shon
circuil and an emf{ of 450 V on open circuit.-Caleulate (i) the synchronous

reactance and (i) the full-load regulation at power factor (L8 lagging.

Minimize the following Boolean expression using Kamaugh Map and also
.r

with Boolean algebra,
K=ABCD + AB'C'D' + AB'CD"+ A'B'CDY

Explain amplitude modulation; modulanon index and percent modulation

with the help of figure,
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(a) The open loop transter function of a unity feedback system is G(S) = ﬁ

Determine the nature of response of the closed loop system for a unit step mput.

Also determine the rise time, peak tuneg, peak overshoot and settling timie. -

(b}  Consider the system represented by the differential equation

dly | v dy

Where ¥ is the output and u 1s the input. Obtain the staté-space representation of

the system. Also give the block diagram representation of the state model,

6. () K085 FEHEEHET % TR WElwel & e mE (steps) F S99 R0 F
e =amET FiAy | ; 20)

(@) () 7 EwE T 8l (PMMC) 5T 8 % e 3 sl @ e =
v i | afs g7 fo Frifaa & e s ader fmfar 15

(if) T IFTLHT I 25 mA O 0T T T A ¥ | HOge 1 9 S Q
1T TR SA TeH F W ier % vz 6 emd S A ufieie 5 ae e
it | 5

VRA-09 5 [P.T.0.

3@ Teachingninja.in



(a)

(b)

7. ()

(=)

(a)

(b}

g (=

(=)

VRA-09

Mention and explain the various steps involved i an instruction cvele of B0R5

Microprocessor with suitable exampie,

{i)  Descnbe the construction and working principle of PMMC instruments.
Derive the equation for deflection if instrument is spring controlled,

(11) A moving coll instrument gives full scale deflection wath 25 mA. The
resistance of the cotl is 5 Q. Find the resistance of the shunt to be

connected in paratlel with the meter to read 3A.

wF (] m FE G4 em” ST FE G 2 A0 07 U 2 0 # A
T =1 AT mrEeE 207 GNim? & | A v Toafs 0 @2 e m sy 240 0 F
i U 2.2 § | WA I O O A e S F ool s 10,013 Q w wiEET

ZIT & | %Eher A 1 o § WieR ad1 99 9T el el 1 0] i | 20
e A Ao ol el o saven i | B wh i wE w5
3 = U FAAU | ; 20

A strain gauge is bonded to a beam (L1 m long and has a cross-sectional area
4 em?, Young modulus for steel is 207 GN/m? The strain gauge has an
unstrained resistance of 240 QY and a gauge factor of 2.2, When a load is apphed,
the resistance of gauge changes by 6.013 €. Caleulate the change in length of the
steel beam and the amount of force applied to the beam.

Describe the working of Hay's bridge for measurement of induetance. Derive the
equations tor balance and draw the phasor diagram under condition of balance.

() e e dEer o PR e a, b U9 ¢ § ST 9T HEE 500 < 150,
00— 600 U5 — 300 + § 600 UFTET € | ¥HIsT 55 JOHT 925 79 Hiaw | 10

(i) Ton Si5 HIgHTE @ wEan S aEssy au 6w 0 F YA 4T 9

=T | 10

(i) ' de e, s afaen (r 4 jX) & % 2 PR T EHE Sl ames
T o wiE e w oA @ wiE X =3 # Prfa F s ey

-
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6
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fa) (i) The line currénts in amperes m phases a, b and ¢ respectively are 500 + j 150,
100 — j 600 and — 300 + j 600 referred to the same reference vector, cind

the symmetrical components of currents,

(i) Deseribe Pulse Code Modulation (PCM) and write it's merits &

application,

(b) (i) Power is being transmitted through a trapsmission line of impedance

{r+ X} at equal voltage at both ends, Show that maximum power can be

transmitted under steady state operating condition when X = \er

(1) Explain the working principle of over current relay and depending upon the

time of operation. Explain various catezories of relays.
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