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IE3005 ST p——
Nov. 2022
NETWORK ANALYSIS
fauifa a9g . 3 @) (3ferehan 31 - 60
Time allowed : 3 Hours| [Maximum Marks : 60

FE: () VA-TFIATAEEY HeaHdE
Note : There are THREE sections in the paper A, B and C.
(i) QFA-T T 59T G 1 F GH 10 97T F I HIAC | FedF 91T Q@ 3% H B
o G 10 4777 FEGE THR & T & 8 |
Answer all the 10 parts of the question no. 1 in Section-A. Each part carries

one mark and all 10 parts have objective type questions.
(i) QEA-a & 8 YA T @ T 6 oI & I Y | FeAH T 3 3 FI 8 0
$7H1 5 TET / 50 Il 7 I AT |

Answer any 6 questions out of the 8 questions in Section-B. Each question

carries 3 marks and to be answered within 5 lines / 50 words.
(iv) QFA-d1% 6 571 4 3 fdl 4 vl & I AT | GF Y97 8 IHF FT 8 UG
377 15 1% / 150 9regl 7 377 ore |

Answer any 4 questions out of the 6 questions in Section-C. Each question

carries 8 marks and to be answered within 15 lines / 150 words.

) T BF & G T I FHAR TF G FT HAC |
Solve all the questions of a section consecutively together.
(i) @ T SR 8 #1 Rl 4 3 sare @ a4 E |

Only English version is valid in case of difference in both the languages.

(10f8) P.T.O.
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Section — A

1. (i) i fava fem o § frad aray waar 2 7
(a) IR (b) &l 3.UH.UE.
(c) e fava (d) (a) @ (b) I &
Kirchoff's voltage law is concerned with
(a) IR drops (b) battery e.m.fs
(¢) Junction voltages (d) Both(a) & (b)

iy o ufay forit e, Ffte au Afisved SrTeH 81 38 F15 & TRuY F8d 8 7

(a) ey afy (b) T ufEY

(c) famafia oo (d) A HETE

A circuit in which resistor, capacitor & semi-conductor diodes are connected 1s /
known by

(a) Non-linear circuit (b) Linear circuit

(¢c) Bilateral circuit (d) None of these

(iii) e cos ot T ATEATH ZEHH FATEY |

() ﬁ% (b) (_s-a;gﬁf
S S
Laplace transform of ™ cos ot is

(a) E% (b) (s_—-z;;%+—m2
(c) m (d) m
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(iv) @mqﬁwﬁﬁéaﬁqu@,ilwmaﬁ%mqﬁwﬁwm
yz wfediei & 9 & |
A
10Q
50 200
C B
(@) 175Q,35Q,70Q (b) 250Q,20Q,10Q
) 20Q.17.5Q,35Q d 175Q,25Q,15Q

Equivalent delta resistance of given star connected circuit is
A

10 Q
50 20 Q
C B
(@ 175Q.35Q,70Q (b) 25Q,20Q,10Q
(€) 20Q,17.5Q,35Q d 175Q,25Q,15Q
v) MW@WWW%&NWWRLWWW&
ey A2
(a) R, =2R (b) R, =05R,
(¢) R, =15R, d R =R

(vi)

For transfer of maximum power, the relation between load resistance R and
internal resistance R, of the voltage source is

@ R, =2R (b) R, =05R,
) R =15R d) R, =R
[—i—i) %1 a4 ST ZEEM Fansy |

S
(a) e (b)y ¢
(¢) 1 d e

1
The inverse Laplace transform of (-ST]) is :

(a) e (b) e
© | @ ¢

P.T.O.
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(vii) foet 2oft RLC aftay # w=iferd) Seret Q &1 W Bl 2 -
1 L
= b —— S5
(@ Q el (b) Q J;
(£} Q= RVC (d) ik
The quality factor Q in a series RLC circuit is given by
1 L
= b = |—
(@ Q el LC (b) Q J;
1 [L _4LC
() Q= R \[; d Q =
(viii) faret 7 uTé Feash % foru Z — Yanfied i o # faiiedt 91 Condition i 2
@ Z;=2y (b) Z,,=7Zyp
(c) Z|| bk Zz| (d) ZIZ . 2'22
For a two-port network, the condition of symmetry in terms of Z-parameters is
@ Z,=2, b Z,=Zy,
© 2,74y d) Z,=Zy
(ix) Y Trdied @1 wam faem weer % uftay & faverso & fou fmsmar 2 7
(a) i afew (b) SelEgIe uftgy
(c) W uiEy (d) i @
Y-parameters are used to analyse which type of circuit ?
(a) short circuit (b) electronic circuit
(c) open circuit (d) transmission line
(x) €3 ATeTTE TG 2
@ - (b) (s+3)
3s
( : d 3
9 3 @ 3
Laplace transform of e is
@ - (b) (s+3)
3s
1
(c) (d) 3s (1x10)
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Section - B
2. = fam e wftey 8 v, @1 Ry, T AE 1 HIC :
In the following circuit, find the value of V., & Ry, ¢ , 3)
2Q 243
8V qt 60 «— Vi, Ry

3. ﬁmmﬁlogmﬁmwmmmlmﬁmmmm:

In the given circuit, find current in 10 Q resistor. Use Nodal Analysis. 3)
5Q 30Q
20V § 10Q 80V

4, sfiferet deg wia 1 ferfige aun e Hifa

Write initial value theorem & derive it. (3)

5. ﬁ@mﬁmwmmwmaﬁaﬁqﬁaﬁaﬁﬁm:

Convert given circuit into single current source using source conversion techniques.  (3)

AAAA,
25Q v
250V 8 A 100 Q $ZOQ

P.T.O.
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6. feuwufam i A qun B % nen qed wfadiy &1 9@ F1d Hife :

Find the equivalent resistance between the point A and B in the following figure : 3)

5Q
AAAA- o3

5Q 5Q
5Q

5Q 5Q
5Q

Ao— —AAAA——

7. Foft t=g ity 1 Q %t 1 qHITSY |

Explain Q factor for series resonance circuit. 3)

8. IreAmIgu WY & wen= faftau 3t aussd |

Write & explain statement of superposition theorem. (3)

9. gretem Fofied % A % T AT |

Write equations for values of transmission parameters. 3)

o — |t

Section - C

10. 5 wirg & gEral & 6 Q wfey § ur &1 5 1d i | 6 Q i wR iy @i |

Find out value of current in 6 € resistor by using Norton's theorem. Consider 6 € as

load resistance. (8)
100 A 20
AAAA~ —AAAA—
30A 4Q 6Q § 30 1 Q2
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" 117 U doft L-R-C 9R @ 12 V 6 @i 39 dieedl & Heed 0 ot @ & S

| afe L = 20 mH, R = 80 Q @41 C &1 9 400 nF.

(a) TS et fefam |

(b) Q-Saet femiferu Toa=a shraa=fl

(¢c) uftet & Uamd favaio aarsy =g = ot |

(d) rar Tt Femifere = e o |

A series L-R-C circuit has a sinusoidal input voltage of maximum value 12 V. If
inductance L = 20 mH., resistance R = 80 €, and capacitance C = 400 nF, determine

(a) The resonance frequency.

(b) Q-factor at resonance frequency.

(¢) Potential difference across capacitor at resonance frequency.

(d) Power factor at resonance frequency. (2+2+2+2)

12, Fe o1 R e graw faTters : (fReE )

© i

s“+25
7 DL

3-4s 57 +49
() F@)= 12
(d) F(s)= :

(s+1)(s +2)(s+3)
Compute the inverse Laplace transform of (Any Two) : (4+4)
(@) F(s)= 325+2

s“+25
b) F@)= 1 +3—2(s)

3-4s s +49

5
(c) F(S)=( 12y
1

e (s+1)(s +2)(s+3)

P.T.O.
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13.

14.

15.

Fry T 3 T ZEwH e Hif : (FE Q)

(a) cos ot

(b) r(t)

(c) e

Derive Laplace transform of the following function : (Any Two) (4+4=8)
(a) cos ot

(b) (1)

(C) eal

fow 1m0 gy # WA S Sl TERE S % o R 1 AE I i a
iftrshan Tt FHi &1 7 o wrd i |

Find the value of R, at which maximum power is transferred to the load in the

following circuit. Also find the maximum power transferred. (8)
2Q 3Q
—AAAA—
0.5Q
+ 1Q R,
12V ‘

1

oy ey  H91 U ZRI 9T 1, 1, T 1, 1A i S

Find current I, I, and I; in the given circuit by mesh analysis : (8)
1Q 3Q 2Q
W —AAA- AN

|+

+
oV = ) 340 ’1) §m L) =20V




