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EF/EL/ER3005 ROILNG, Hoovesionessiioradonss |
Nov. 2023
ELECTRIC CIRCUITS AND NETWORK _
Fruiia g : 3 W) . [FTRrehad 37 : 60
Time allowed : 3 Hours] : [Maximum Marks : 60
e () YA dTaETG HTTHE
Note : There are three sections A, B and C in the paper.
(i) T € H g7 G 1 F @ 10 7T % SR GG | IF 9T T b B E T
T 10 977 TGI8 FHR & T 2 |

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.

(iii) AT F 8 T A 8 el 6 Fel & I HIT | J% 59T 3 3% H & T
S7HT 5 ATE/50 =g 7§ IR T

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.

(fv) DFTT & & 6 FA 5 @ g 4 T & IR ST | FAF T 8 37 BT T
F7HT 15 TT3/150 9151 5 I Gorq |

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.

v) TRIF QT & T Fv %) FHAR T G §T il |

Solve all the questions of a section consecutively together.
i) @ aTersT B SR § @1 et A e srare & A 8
Only English version is valid in case of difference in both the languages.
JRE — T
SECTION - A
1 () afhe Rz 6 Arew faftr fore o st @ 2
(a) heliuet 3R T 1 fred (b) heITeT 3TN 37w w1 Frem

(c) hEITe 3R KT (d) weiee, hefieer 3R 3N w1 FRm
The nodal method of circuit analysis is based on

(a) KVL and Ohm’s law (b) KCL and Ohm’s law

(c) KCLand KVL (d} KCL, KVL and Ohm’s law

Mg
E& (1 of 8) P.T.O.
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(i)

(iii)

(iv)

)

USRI S 3 Heeieh W o] 781 2rar & R g |

(a) REE T (b) 3N NS i

(c) 3nf3a arr g @) WWaaa

Superposition theorem is not applicable to networks containing

(a) Nonlinear elements - - (b) Dependent voltage source
(c) Dependent current source (d) Linear elements

n g R b ATETA a1t Teareh o forq e o[ 61 T w2 7

@ n-1

(b) b-n

(¢) b-n+1

(d) gy e @ @

The number of independent loops for a network with n nodes and b branches is

(@ n-1

(b) b-n

(¢) b—-n+1

(d) Independent of the number of nodes
= femme T Seash ore W e R -

Consider the network graph shown below :

B

Which one of the following is NOT a tree of this graph ?

(a) , o (b) W
© \ ; (d) l

ST T Fidl & 719 | 376 q19 Fare |

(a) eSS I A S (b) I AT Tl

(c) e HF < g (d) 3Fq IMafes gfady

In case of ideal current sources, they have

(a) Low value of voltage (b)  Zero internal resistance

(¢) Large value of current (d) infinite internal resistance



EF/EL/ER3005 ' (3 0of8) 1142

(vi)

(vii)

(ix)

SifeRT & AT LI % foTe a1 STiafes i BT =T |

(a) e gfaty ¥ 31iereh '

(b) S feRIT & %A

(c) oS iy o SR

(d) Ul H | HIS -l

For maximum transfer of power, internal resistance of source should be
(a) greater than load resistance

(b) less than load resistance

(¢) equal to load resistance
(d) None of the above

g’ gl ol e 3181 % =i ST Twfid B B ?

(a) X3 (b) Y I

() z3® (d) IR H Y HIS TR

Even symmetry waveforms are symmetric about

(a) Xaxis (b) Y axis

(¢) Zaxis (d) None of the above
- (viti) Frferfea 5 @ i ar e foga TR S G0 o fIgT=T W TG § ?
| (a) T er fem (b) TortaTs steest fram

(c) o FEw (d) g FrEm

Which of the following law is based on the principle of conservation of electric

charge ?

(a) Kirchhoff’s current law (b) Kirchhoff’s voltage law

(¢) Ohm’s law (d) Coulomb’s law

9 Q 3 i TR I GHiaT § ST T B | 3%k TiiY ol A & —

(a) 9Q (b) 6Q

() 3Q @ 12Q

()

Equivalent Resistance of three resistors of value 9 € each connected in parallel is

(@ 9Q (b)y 6Q

(c) 3Q d 12Q

ifie 3 V = SR, fha fem marpaan g 2

(a) KVL : (b) KCL

(© @9 ()T (d) 3 frem

The equation £ V = ZIR, is applicable to which law ?

(a) KVL (b) KCL

(c) Both (a) & (b) (d) Ohm’s law (10x1)

P.T.O.
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SECTION - B
2. feeEm T afey % 3 Q iekier 3 areem @ §ga arell S 1 HE T HIRT

Find the value of current thréugh 3 Q resistor in the shown figure : _ 3)

20 ©
——— A

9A () | §6Q §3Q

3. feame e e % fore swet e smfaa
For the circuit shown, draw its graph : A3)
20
AAMA-
I F 1F 9
— 1 i G
1™ § 1Q g
1H

4. X(s)z(ZSZ_JW%%{qWWWﬁWﬁI

2
Find the inverse Laplace Transform for the function X(s) = ’ 3)
_ 2s—1

5. fewmu e deaeh & o Ste Sufiet <t o R

Find the Z-parameters for the network shown : 3)
I] . - 12
o—>— Z, Zs <
+ +
Vv, 75 v,
o- °
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0.

10.

"EF/EL/ER3005 (50f8)

ot T HHTR 3 Sire TR Tferie % FHded Tierie H {9y |

Explain equivalent resistance of resistors connected in series and parallel.

10 O R T a0 SaRE T A T FIR

Determine the current in 10 Q resistor, using Thevenin theorem :

10 QQ 30 Q2

10A b 5O 3200 =100V

|

@mﬁmﬁmﬁ%mmmﬁmﬁl

Derive the Laplace transform of a unit step function.

fertaricp foremt <Ay it &t |

Define Kirchhoff’s laws.

YRE — i
'SECTION - C

forgme e AR A 10 Q TR A T Frelt TR AT T @ I HI

Find the current through the 10 Q resistor, using Norton theorem :

50
AAA—

1Q

2V—|—

10 Q 4 A 15Q

—AA-

1142

3

(€)

(&)

©))

®

P.T.O.
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1. e fe@me e aftae 3 fore, 1 s ok s A g

For the circuit shown below, draw the oriented graph and write the incidence matrix : (8)

R, L Ry €

|

12, femme e Jeadh #, fm ¢ = 0 R e frar o @ & | 4R wrw § duier 9 i T8
fora e 8, @t t = 0 Wi, di/dt 3R diZ/de2 3 fore T 5 HRe |

In the network shown, the switch is closed at t = 0. With the capacitor uncharged, find

value for i, di/dt and di2/dt? at t = O™, . 8

J{ 1000 Q
o MY

100V , ) ==1pF
i(t)

13. fe@m e Seeeh & for e Saeftes s e -

Find the transmission parameters for the network shown : )
I 1Q 20 I
o—> MY » AAAA <—o
+ +
Vi 5Q \Z!

il A | =
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14.

15.

ferame T ahae ¥ R, mﬁ%fmwﬁﬁmz 1 7 T R 3 s
sifips 251 e B |

For the circuit shown, find value of resistance R; for maximum power and calculate
maximum power. 3

5Q
G RARA
1Q 5Q
R, 4A
3V 10V
L] Lo ]

Jafom wi gfonfya o ford v anemEy |

State and explain Thevenin’s theorem. 3
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