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ELECTRICAL CIRCUIT THEORY
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Time allowed : %2 Hour]

[SftreweT 3 : 30
[Maximum Marks : 30

Note :

Az () e e o e e 1 s d |

All Questions are compulsory and each question is of 1 mark.

(ii) < smrent § s BiA @} Ry 7 st saT Bt A & 1

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

Pt & & 7 W1 ot s & 2
(a) W () -dufE

(c) vy - @ iR
TF S ¥

(2) . fo-uell wa whpa seam
(b) wfra, Y& e T ool erEaa

C(c) YEE wE frued sy

(d) NG o wheg sETE

it et 6| = 7
(a ferwmt

(®) R ¥ 7 oA ¥ oA W

Pt
() W& IR TGEa e |
(d) wachafrward

Which of the following element is
non-linear ?

(a) Inductance

(b) Capacitor

(c¢) Resistor

(d) Transistor -

A capacitor is :

(a) bilateral and active component.

(b) active, linear and uni-lateral
component. _

(c) linear and bilateral component.

(d) non-linear - and active

component.

Value of dependent voltage source

. (a) remains stable.

(b) depends upon other element of
’ circuit.

(c) change with time.

(d) depends upon load.
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(@) . 2 iR T 5 3l e TR
(b) 5 TR e 2 S R SRR
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ST U RT S st ¥ R smen &
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SRTE |

(b) aﬁa%aﬁﬂﬁaﬁwmmtl

(c) W ¥ Fer W aiee i @
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(@ aﬁa%zﬁwmwﬁaﬂw%ﬂhﬂ

ﬁmm%n
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(d) 6 T, 4 T

@

. 2042
An ideal voltage source should have

(a) large value of e.m.f.

) small value of e.m.f.
(c) zero internal resistance -
(d) infinite internal resistance

A 10 volt and” 5 ohm internal
resistance voltage source is converted .
into a cutrent source. The value of
current source is

(@ 2 Ampere and 5 ohm internal
resistance.

(b) 5 Ampere and 2 ohm intérnal
_ resistance.

() 2 Ampere and 2 ohm internal
resistance.

(d) 5 Ampere and 5 ohm internal -
resistance.

When a current source is reduced to
Zero
(a) source
- circuited. ,
(b) source terminal is open
circuited.

(¢) source tenmnal is replaced by a

. voltage source.
(d) source termmal is replaced by a

~ resistor. ‘

terminal  is s’hdrt

Two resistances of 4 ohm and 6 chm
are connected in parallel. When 10
ampre current. is flow in circuit,
current is 4 ohm and 6 ohm resistor is
_ . and _ respectively.

(a) 4 ampere, 6 ampere

(b) 2.5 ampere, 7.5 ampere

(© 7.5 ampere, 2.5 ampere

(d) 6 amipere, 4 ampere
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9,

10,

(@) 3aW

11.

(¢ 2R
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(a) fTifsa wreet & fog
(b) e wreer % forg

(o) i e & T
() e i % e

wF ©R uRee ¥ R AW ¥ uRw § )

wAged e ukaw § ey s H
HF & '
@ 3R ®) R/6

@ 4R

e ¥eer oRay A 6 A F wRww R/
T ¥ | Fed ©R iy § whdy
®). 6 st
) 23m (d; 13
5 (3 + j4) oA sk 20[0° A
e & o & 1 o ey

(a) 460°

® 4|-=60°

©) | 4]53.13°

(d 4[-53.13°

Nt

10.

1.

2042
Kirchhoff’s laws are not épplicable
(a) for lumped paramaérs -
(b) fot distributed parameters

(c) for passive elements

(d) fot non-linear resistances

A star circuit has resistances of R
ohm. The equivalent delta circuit will .
have resistance element of ‘

(@ 3R
() R/6
) 2R
d 4R

,'A delta circuit is consists of three
6 ohm resistances. The value of

resistance is equivalent star circuit is

(@ 3ohm

(b) 6ohm
(¢) 2ohm
(d 1ohm

A (3+j4) ohm impedence is’ |
connected across a voltage of 20[0° .

- Current in circuit is

@ 4]60°
®) 4|-60°

() 4 |‘53.13°

@ 4|-53.13°

P.T.O.
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12, dfeer & st v wemreRor ¥ g

13.

14.

15.

16.

®)

(a) ¥R YRR %1 99 W9 & R
ViR T AT 8T e |

(b) ¥R whRY W 7 W F arARE
iRy %1 amer gt TR |

(c) SR Uy = B e |

(d) 4R URRY 1 =7 T ¥ TR
iR & e g A |

ATt uey &, e amaf v aRay @
iR U & |
(a) T8

(c) snmm

(b) vvETE
@ =

w Wt st § e @)

wftramer &

(a)
R
‘L

y4
y/
© z
y4

X
@ Z=Xg

05
) fT\ I
5(3\9 | !

—
5V
. faw-1
fem-1 % uftwer %t s smafr &
(@ 100.6Hz  (b) 555.2Hz
() 2251Hz  (d) 289.5Hz

fem-1 & et @ Quoiw d
(@) 228 (b) 3.42
() 6.32 d 532

@

2042

12, For maximum power transfer in a

13.

14,

15.

16.

circuit

(a) load resistance must be double
of internal resistance of source.

(b) load resistance must be half of
internal resistance of source.

(¢) load resistance must . be
minimum. _

(d) load resistance must be equal to
internal resistance of the source.

In series circuit, power factor of
circuit on resonance frequency is

(@) unity (b) lagging
(c) leading (d) zero

In a series resonance circuit, circuit
impedance is

@ Z=[RZ+X?

() Z=R
© Z= L
d z=:
0SH
. | |
509Q Sup
e uF
(Y
)
5v
Fig.1

- Resonant frequency of circuit as fig.1

is

@ 1006Hz (b)) 5552 Hz
(¢) 225.1Hz (d) 289.5Hz
Q-factor of coil of circuit as Fig-1 is
(@ 228 b 342
(c) 6.32 @ 532
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1
(s —a)?

1 1
© s+a) @ G-2

(a) (b)

(s +a)°

18. - O e~ sinot BT ST TR &
® 7
s
() (s + a)? + @?
© Fie

o
d (s +a)+a?

. _
19. e e H A ST

TR §

(@) lCOSh ot (b) cosmt

© smhat (@ sinot
20. weH m ‘ﬂﬂ WW 13

() e‘ﬁ +et ®) et+e?

© e+ (@ et-e?

21. T SuF ¥ GuRT W 50uC W &

t IR WA S A Y
@ 25V (b 1V
(© 10V (d 25V

®

17.

18.

19.

20.

21

2042
Laplace transformation of function
t.e?tis

L gy —L
(a) s+ a)? ®) (s- a.)2
1

| S
© G+a) @ G-

Laplace transformation of function
e sinwt is

® g

s
®) (s + 2)? + 02

© Fi
@ (s + 2)% + @?

Inverse Laplace transformation of
. 8 .

fllncuon 82— (02 18

(@) cosh mt (b) cosmt

(c) sinh ot (d) sinot

Inverse Laplace transformation of

N
function G+ 1E+2) is
(@) e2+et () e+ e
(c) et+e® d et-e2

A 5 YF capacitor has 50 pC charge.
The value of voltage on capacitor is
@ 25V ® 1V

© 10V @ 25V

P‘T'O.
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22.

23.

25,

26.

TH RC 9w 100 & sRwy & 1uF
 WyRa s d | R 10 S FwEE

Jafmd | Row d v AR i &

@ el (b) 0.1e10%
© 01e% (@ 10 e10%
'ABCD ¥Tee & Wreiet A %1 7F &
- Voo o v,
@ =0 ® v, lL=0
Vl I1
© 1 IL=0 @ §|v2= 0

h-parameterﬁ!ilT'?ﬂth21 HAA €
Ly _ 1
@ E|v2=o ®) 1—;|V2=0

\"/ \"/
© vk=0 @ Fh=o

Z,, ¥ T h-Tree F A
® 5 - ©® ™
© %;‘;‘_ | @ —%
Yl’,asrnmz-m%rﬁeiuﬁ%
(@ %AZ%Z ) %“22'2‘
© 2 B “

©6)

22,

23.

25.

26.

C© 0l (@

©

2042
An RC circuit is consists of a 100

ohm resistor and a 1 UF capacitor.
Circuit is connected across 10 V
supply current i(t) in circuit is

@ 1% o 0.1e?°4t
10 e-10%

Value of parameter A in ABCD
parameter is ‘

: \f) Vi .
@) V—IIL_,:o ®) fv—zllz-,_-o
© f|12=° @ -I;|v2=o

Value of parameter h,; in.

' h-parametgrs is

@ fl-_|v2=o ®) i;]vf.o

<
<

(é)i -\-,i‘|<12=‘0, @ ~V—f|12=o

Valtie of Z,, in relation to
h-parameter is '

Ah | 1
@ & ® -

h
© & @ - -E-z-;
Value of Y, in relation to
Z-parameter is '
-z
0 F o2

~Zy z

= 9%
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27

28.

29.

30.

@ Ws=0, (1 +)), 15 =

Yzla%mﬁmfmmt

@ FRO YA 5 frla 9 @y

g ¥ |
(b) ¥=rRor yAvEm W fria W gen
L A

© Wnﬁmmﬁwﬁéml |

Hfaa ¥ |
(d) mu&mmﬁﬁwﬂéw
|

h,, X T R e &

(a) e e v Pl D g
Licch S

_ (b) " dveEn T v Pria e gen ¥ |

(c) deen st v PR e R ¥ |
(d) st R ww W qiéwg
R

dergpa orkw % BT P(s) T Q)
T O% ¥ WY IR &
wHar i -

(@ 133f®s () 2@31&11:»-
© -1a-2 d ol

F(s) s(s2 + 25 +2)
feafty Prerrc

s=-1,-3

® Tt s=-l, -3 Fds =0,
(=1 -j), (-1+J)

) Is=1, 3¥Hs=0,(1+3)
a-j

(@ W s = 0, (I+), (14) X

§=1,3

- g's+,l)g_s+,3)ﬁ%_q_waﬁ |

)

27.

28,

29.

2042

Y,, is represented as '

(a). transfer admittance when output
port is short circuit.

(b) transfer admittance when output
port is open circuit.

(c) transfer admittance when input
port is short circuit.

(d) transfer admittance when input
port is open circuit.

h,, is represented as

(a) Voltage ratio when output port
is short circuit.

b) Voltage ratio when output port
is open circuit.

(c) Voltage ratio whenintput port is
open circuit.

(d) -Voltage ratio when output port
is short circuit. -~ ‘

For pole-zero diagram maximum

difference is power of P(s) and Q(s)
may be ___
(a) morethanl

- (b) more than 2

() =lor-2

(d Oorl

Position of pole and zero for function
F(s) B+ 1)s+3)

ST+ 25+ 2) 588 follows:

(@ Poles=0,(1+j), (1) Zero”

s=~1,-3

() Pole s = -1, -3 Zero 5 = 0,

(—1 J)9 ("'1+J)
(c) Poles=1, 3 Zero s = 0, (1+j),
a-j

(d) Pole s =0, (1+j), 1 -j)Zero

s=1,3

L
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ELECTRICAL CIRCUIT THEORY
PART-N

Fraifte wm : diwe?) L | [sfirmen 37 : 70
~ Time allowed : Three Hours] ' . [Maximum Marks : 70

Tz (z:) rery 7T Jfraret & mﬁd%vaé'ma?ﬁﬁ /

Note : Questzon No.1is compulsory, answer any five questtons from the remaining.
(ii) T 7T 5 G 4P ) FHAR O QY ET P |
o Solve all parts of a question consecutively together: :
(iti) w7 5 72 g% & ar T |
. Start each question on a fresh page. . =
(iv) & et F s g Ry 5 sl s o AT &

Only English version is valid in case of dijj'é_rfenc"e‘bg both the languages.

- e

) mqaamﬁmaﬁmahﬁ wﬁrﬁaﬁ Y
Write difference between 1deal and practical voltage source.
(ii) a‘mrﬂw TG & T ﬁﬂrﬁa& |
Write statement of superposmn theorem B
(i) 3ﬁ=ﬂ§' q AR T AR
What do you understand by resonance ?
(iv) AT RT3 &
What is Laplace transform ?
(v) ABCD e 9t Z-31ere % w0 & R |
Write ABCD parameters in terms of Z-parameters. (2x8)
' @) ’ | | P.T.O.
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(i)

3. .0
(i)
4. @

. ® | 2042
ey QR o e T
Explain the source conversion technique,

mmwmﬁamwmmﬁaﬁmﬁmwmmwaﬁﬁﬁx
AR |

Write the statement of Norton’s theorem and explain the method to find current

in any branch using it. | (6+6)
et 3 Pt 3w 0t e o ST SRR & e R |

State and varify Kirchhoff’s laws with suitable examples.

oz #ifd R firdt R-L-C Soft v & fg w, = \,wlwz M Wy, W, T W,
W SR A, P o e andvifer s g

Prove that in a series R-L-C Circuit wy, = yJw,w, where W, w; and w, are

resonant frequency, lower and upper half power frequencies. (546)

et o 9 o g et R ¢
Find resonant frequency of fouowing cireuit :
\SQ A 02H

5 pF
+\=
L
v

(i) Prer aRoe mmmm%ﬁmwmmaﬁw

Find the current in unpedence Z, of followmg circuit using superposition
theorem : : S (6+6)

2 —
J eme | ame |,
o) [Zasne @ 12 £0°

— -—

P.Y.0.
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(i)

6. (1) |

(ii)

7. @

@)

aw | | 2042

et o & S ST I AR

(a) e* lsin wt. (b) t.sinwt

Find the Laplace transformation of following functions :

(a) e*sinwt (b) tsinwt

FretferRarer worT & SRR TS SHIRTOT R I

| | 25+3
@ 3 (s%+65+9) ® 23 3s

Find the inverse Laplace transformation of following functions :

1 2543 R
® 69 O a3 - | (6+6)

TR TR 5 WP G A W wia S |
Explain the intial and final value theorem of Laplace transformation.

w Ault R-L-C aftwer & =% ot steean e aRifua &t ¥ | v o g
uRaw # Tt Al aR W SR lmmﬂmw&{dﬁmﬁmawﬁﬂﬁ

- SR P A |

An exponential voltage e is applied to a series R-L-C circuit. Find the current
in circuit using Laplace method. Assume zero current in inductor and zero charge
across capacitor before application of voltage. : | (6+6)

79t ud Y-reEet § Sraddy e S |

Find intervelationship between Z-parameters and Y-parameters,

ﬁwm%ﬁwsr-mwaah&

Find Y-parameters for following circuit : _ B - (6+6)

ff;\s’: T I\gn T;_T

Vi ' 90 V,
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. .8 Tyl v fofvri fefed 1 |
Write notes on the following :
() I FYRTOT S HET
Importance of Laplace transformation
(i) T |

Pole-Zero diagram. o - (6x2)
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