Roll No: -

Sem-VI Diploma Exam 2024 (Even)

[Time: 3 Hours] (Electrical Engg.) (Theory)

1)
(2)
3)

Q.1 Answer all questions as directed.

Network Theory (2020604A)
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[Full. Marks: 70]

WUS | H UAD YUY BT A R, WUS || S TP UY STHM ¥ U WUS |11 & YD UH BT H 6

3P BT
Group (A) (YU -¥)
=R 9t uei & IR €)

a) Kirchoff’s current law is based on the “charge cannot be accumulated at the
node”. (statement is true/false)

fpaTth T YRT FIoH "3MTART Y Teb Airg TR oHT Te fhdT ol Yebell g0 "
MR B (YT T/ ©)

b) When two coils having equal self-inductance L and mutual inductance M
between them, are coupled in parallel opposing. Then effective inductance is

o v

(19 &l Hferal foeT THH W@ L IR$HE-Td 390 o1 TRWUNS IRbd M

fIota TR 28 gfrd €1d €, a9 guTdt IRe...... BT 8)

LZ-M? / LZ4+M? LZ-Mm? LZ+M?
( 2L—-2M 2L—-2M 2L+2M 2L+2M )
c -2 —
) 1 1(s) oo hen I =,
-— 2 —
( MR I(S) _—(s+1)(s—1)’a_d )=............. )

(et—et/let+et /e t—et] 2e7Y)

d) Choose the correct option:
Assertion: The current in a constant inductive system does not change
instantaneously
Reason: In constant inductive system, the flux linkage is conserved initially.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true, but R is not the correct explanation of A.
(c) Ais true but R is false
(d) Ais false but R is true
HfFHYTIH FRR IR YUl H YRT R Ta! Igadi o :
HRU R TR YITelt Aoty fefdpst URY o TR Igar 81,
(@)A 3R R 3HI T § 3R R, A P Tg! AR B |
(b)A 3R R T 94 §, AP R, A DI g sara el 7
(C)A T § AP R 3T §
(A I E APTR T
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€)

f)

9)

h)

Network that contain many series connected elements, voltage sources or meshes
having current sources are more suitable for mesh analysis than for nodal
analysis.

(statement is true/false)

TH -cddh o H s 47T I IS U diecsl AId AT, YRT Ad a1t SITaA(E)
gﬁ%mﬁ@wﬁwﬁ,wmﬁ@wém&m%@ﬁ
|

(YT II/3T )

In series RLC circuit and parallel RLC circuit, the current at resonance is .........
and ......... respectively.

(maximum, minimum / minimum, maximum /maximum, maximum / minimum,
minimum)

/AT RLC URTY 3R FHMIR RLC URTY T STTE R URTHA: ...

Td..... g gl
(SHTYBTH, FATH/RGATH, SHfehdH/Sfedmdd, Sfhmdr/gaad, giaH)

Cauer and foster forms of realizations are used only for .......
(Driving point reactance function / Transfer reactance function / Driving point
impedance function / Transfer impedance function)

HIIMR 3R R T4 & YD BT TR e ... & foru fopan Sran

gl
(STeferT faig wiiferan (Ruder®) e / iR ufafsar (Reaeis e /
STSfT foig TferaTe Wer / RITHTeR HfaTen ha)

A voltage wave is written as V = 200 sin (wt+30°) - 80 sin (3wt- 60°) + 50 sin
(5wt +45%). Rms value of the voltage is (approximately) ........

TS dles] AT BT V = 200 sin (wt+30°) - 80 sin(3wt- 60° ) + 50 sin(5wt +45°)
& ¥U H forar g Idees BT ARUATT AR .......... (QTHT)

(234/156 /120/49.50)
Match the following:
Column | (Symmetry) Column 11 (Condition)
(a) Even Function symmetry (i) f(t) =-f(t +T/2)
(b) Odd function symmetry (i) f(t) = f(-t)
(c) Half wave symmetry (iii) f(t) = -f(-t)
aferRad 1 firam o .
TR ) [T T ) 1137
(31 )TH el JH U (i) f(t) = -f(t+T/2)
(@)favH B JE=Ud] (i) f(t) = f(-1)
() 318 T TRl (i) f(t) = -f(-t)
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j) Match the following:

Q.2

Q3

Q4

Q.5

Column I (Network Parameter) Column 11 (application )

(@) Z parameter (i) power transmission line

(b) ABCD parameter (ii) Electronic Circuits

(c) h - parameter (iii) Linear Electrical networks
fafeiRed o1 fre oY -

Y ) [Hedad UTed) AR ) I3V

(31) Z- T (i) e FeRom ofre

(§) ABCD-UTad (ii) SAFCIHD URTY

@) h - U= (iii) Y% faggd Acas

Group (B) (g9 -

Answer all five questions. (F4T U T4l & IR 4|) 4x5=20

Explain standard input signals. Write the relationship between standard input

signals.

TF® 39YC Havall 1 ARAT R | AP 399 Ybdl & siid Tl Dl ford
OR (31¥YdT)

Explain first order and second order system. Give their examples.

YW 5 TG Tl 1 YUITeH Pt SaRSAT B | I T8R0T SIfSTT,

Find the inverse Laplace transform of the following

(afaRad &1 gord AN <%IH J1d Bifo)
(i) __100(s+20) (ii)
s(s2+ 40s+300)

1

s(s+1)2(s+2)

OR (3fYdT)
Find initial value and final value of the following functions:

fFfiafEad o &1 URMYS A 3R 3ifad 71 J1d BT

i) 2(s+1) (ii) 553-1600
sZ+ 2s+5 s(s3+18s2+90s+800)

Find Fourier transform of a rectangular pulse.

TH TIATHR U BT HRIR ABIH J1d BIfor|
OR (31T

Discuss the Dirichlet conditions for the Fourier series .

BHRIR e & fo fefiacie qdl &1 9o &

Calculate the mutual inductance in series connection of two mutually coupled
coils, if the effective inductance is 40 H and 30 H when they assist each other
and oppose each other respectively.

3 IRER A Had & Y7 FaeH § RTINS Rebed DI TTUHT Y, Tf
TUTE! IRSBed 40 H 3R 30 H § 1d 3 S T GIR B YeIdl HRdl & 3R
TH g &1 fa1ey a3 g |

OR (31ydT)

Write short notes: (a) Coefficient of coupling (b) Source Transformation

g Aew ford: () g 1o (o) wd oRacd
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Q.6

Q.7

Q8

Using mesh analysis, determine the current in 5 ohm resristor in the circuit
shown.

(ST fIRATUT BT IUTNT Hh, G T GRYY & 5 3H UfeRie & 4RT J1d

5Q v 4Q
U Vo
.""'.' ‘v‘v‘v‘v 3

R,

g
20V C) sQ 3
=

Ry

wy
R

R, =
4 5: 100

i

IR 1), :
) OR (31YdT)

Determine the voltage across the 10-ohm resistor as shown in figure using Nodal

analysis.

(T Tu g H s d fa=ayor &1 ITART HRb 10 ¥ UiaRie & THHAR
e 1 HR )

102
AN

Ese b C)"V

Group (C) (U - ?ﬁ)
Answer all five questions. (¥t UTa U4 & 3R G |) 6x5=30
Determine the Fourier series for the Triangular waveform as shown.

(@I e e TReT & fore BveR e 3 31 1)

ltln

OR (37dT)

Explain Fourier transform. Discuss the properties of Fourier transform.

BIRIR TRAWIH B RSAT D | BIRIR CHIH o [0 BT JUH B

Obtain the Z -parameter of the network shown in figure.

(@GR T Heqeh & Z- Trad J1d B 1)
VNAAN
602
<} W \AAA AN ©
2Q 41Q
102
o —O
OR (31YdT)

Classify the Two port networks parameter. Deduce Admittance (YY) parameters.

Derive the condition of symmetry of Y- parameter.
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Q.9

Q.10

Q.11

2-U1¢ Head Urad & ailihd ® | Ha=adl (Y) Urad Add | Y- U &1
FHETAT S 2 A1 DR

Find the R-C representation of the given impedance function in (i) Foster-1 form
(i) Cauer -1 form
(T T Ufy e BaR 1 R-C URRSY (i) BRER-1 B (i) HIIR-1 BTH &
BIGER]
_ (s+1)(s+4)
(s)= s(s+2)(s+5)

OR (31YdT)

Explain positive real function. Discuss the properties of positive real function.
YHTHD (TTToTed) aRAIdd e B SR B | YHTHD (UiToled) dRdad
Ha o 0T BT JUH B

A series RLC circuit has R=10ohm, L=0.01 H and C=0.01pF. It is connected
across a 10 mv supply. Calculate(a) Resonant frequency (b) Q factor (c)
Bandwidth (d) current at resonance

Q?E%g@?ﬂ RLC URTy H R=10 ohm, L=0.01 ,C=0.01uF &1 TE 10 mV AT
S[ST 8 | AT &% () 3A1E g (&) Q wRe (@ ssfagy &) s w
YRT

OR (3{YdT)

In a series RLC circuit, the power consumed at resonance is 0.1 W. The circuit is
connected across 1 V supply. If L= 0.05 H and the voltage across inductor L at
resonance is 70.71 V. Bandwidth of the circuit is 200 rad/s.

Determine the value of R, C and resonant frequency of the circuit.

TS 491 RLC URTY T, TG TR TUd $i 718 faetell (Afa) 0.1 W R
gRTY 1 Vv A1 ¥ THFIR IS8T 8 1 TG L= 0.05 H 3R 3G R RF L &H
AR dleesl 70.71 V 8 | TRTY BT §SfAY 200 rad/s B

R & R, C 3R 3G ST BT 7 Fuid & |

A R-L circuit consists of R=4 ohm and L=1H excited by a 48 V dc source.
Assume initial current through the inductor is 3 A. Using the Laplace transform
determine the current i(t). Also draw the s-domain representation of the circuit.

TP R-UA ORTY T 3R =4 39 R TA = 1 H, 48 V S AT I T 5 |
TH o f RS Bt RS URT3 A §| TR SRIBIH &1 SUTRT dRes YR
i(t) g &3 1 aRuy &1 s-318F ufaey +f W=

OR (37dT)

Find Laplace transform of the following:

FRfRId &1 AT ¢ ITd Hiforg

()e~®t2 (ii) sinh at (iii) 5(t-1)
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