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Third Semester
Electrical Engineering
Scheme OCBC July 2022
ELECTRICAL CIRCUITS

Time : Three Hours Maximum Marks : 70

Note :

L

)  Attempttotal six questions. Question No. 1 (Objective type) is
compulsory. From the remaining questions attempt any five.
P B: U & DY U HHP 1 (GRS THR )
sfart g1 9y el 7 | fdl dtg @t g HIRWI

i) Incaseofany doubtor dispute, the English version question
should be treated as final.
faeft ot ypR & g sty farg H AR 7 st 7w &
weT @I 3ifc T SR

Choose the correct answer. 2 each

TE SR B JIT BRI

)

Power factor of a purely inductive circuit is

gof Sefdea afthe @1 iR thaex @ @

@ 0 ®) 1

(c) 0.95 (d) 0.10

Ifthe value of apparent power and reactive power in a circuit is
5 VA and 3 VAR respectively, then what will be the value of
active power
aﬁ%ﬁqﬁqaﬁmmsﬁ?ﬁq@aﬁwmmw
5 VA 3R 3 VAR 2, O |fha afes &1 9 @1 g

@ 0w b) 8W

(c) 6 W d 4w

[;,1;, 15 are incoming currents at a junction and 1, I, are outgoing
currents then find value of I, if I, =2A, 1, 7A I, =1A,
L, =TA.

I 1,1 Q&SWHWWMW%@?IZ,%WW%M
uRT 2, L, @ AF A AR, AR =24, 1, =TA, L, = 1A,

I, =7A.
(@ 7A (b) 2A
(© 3A (d) 0A
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iv) If phase voltage in a three-phase delta network is 400 volts,

what will be line voltage

R Bropen TeeT Yoad § thel Qe 400 AleE 8, A AT Aot
g1 g

(a) 440V  (b) 400V

) 230V @ 0V

v) Ifthe value of internal resistance of a circuit having 10 V voltage
source is 5 ohm, then what will be the value of maximum power
that can be transferred to load

aﬁlova@a@aaﬁﬂﬁfésmﬁzﬁmumqﬁsm
2, aﬁaﬁsﬁwﬁaﬁwwmsﬁaﬁqaﬁmm

1 am
@ SW ®) 25 W
() 125W (d 125W

2. a) Apureinductor of inductive reactance 5 ohm is connected across
a voltage source of V =5 sin wt. Write the equation of current
through inductor. 2

UF 5 N sefaea Ruadw aren s8R (Peell), V =5 sin w.
AR AN | ST §aT 2| 84X e (URI) bl FHIew0r ferfaw

b) Forthe power triangle of a circuit, value of base line is 8 W and
value of perpendicular line is 6 VAR. Determine. 4

) © Apparent power of the circuit with its unit
i)  Power factor of the circuit

W AfRT st Y SMUR a1 B A 8 W AT o Xl o1 JH
6 VAR & @l s11d SR

) 3o’ 9d |fbe B amarf afRT
i) wfdhe @1 afRs oD
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c) A 240V, 50 Hz AC supply is appliéd on a coil of 0.08 H
inductance and 4Q resistance connected in series with a capacitor
of 8 uF. Calculate the following. 6

1)  Power factor

i)  Power consumed

iil)  Q-factor of the circuit at resonant frequency

240 V, 50 Hz AC 39 & 0.08 H ke 3R 4Q iRy o 1
dreet 8 WF & TR & wre sk 3 g1 gan &1 Pretferad

TOFT |
) afes Qs
i) wfed @ud

iif) WWWWWQW

3. a) The current measurements of a paralle] RC circuit show a
current flow of 2 amps through the resistive branch and
4 amps through the capacitive branch, determine the value of
the total current flow. 2

WRCW!#W%W@T@M@RHW@W@T@
4A T YR VAT & <@ 2, 3 Pol URT FITE BT A S DI
b) Draw the phasor diagram of V, I, Iy and I; in circuit given

below. 4
it Ry mg afde 7 V, I, Iy @IWW&T&@WI
I, I,
e
i’ I\
(<)
vy
¢) Derive the expression for resonating frequency in paralle]l RLC
circuit. 6

TR RLC uRuy & 6w smafy & fory siftreafe smw ol
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a)

b)

[4]

Convert (8 +i6) into polar form. 2
(8 +16) B Wer w9 & gRaffa @

Phase B voltage of a balanced three phase RYB system is
given by 4
Vg =325 sin (377t — 240°)

Determine :

)  Equation of phase R voltage

i)  Equation of phase Y voltage

m)  Frequency of supply

If the above system is connected with a balanced three phase
star connected resistive load of 10 ohm, what will be the value of
neutral current?

WWWRYBWWB el dleesT Vi, = 325 sin
(377t - 240°) gRT & m B

EISECAICUEE

) ™ R aleest @1 Fefeor

i) Y dleesT Bl GHER0T

i) gt H sy

Al TR STl 10 eNa & WgferT Biepell TR TRRIU® 4R
| IS B, @ RIgol URT B 99 @7 @MY

A balanced three phase star connected load is supplied by a
balanced three phase 400 V supply. The phase current is 10A at

0.8 power factor lagging. Determine the reactive power absorbed
by load. Also determine active and apparent power. 6

W wferd et R dracs @s Y eyl e waR B
400 V T8 gRT Y Sl 21 0.8 GTar haex AT ©R e uRy
IOAQIWmmeﬁﬁﬁﬁqﬁ?caﬂfiﬂfmﬁuhwﬁ|m
3R amaRfy afRT @1 ot o w

A resistance of 10 ohm is connected in parallel with a 4A current
source. What will be the value of equivalent voltage source and
its resistance. 2
10 3 71 T FRRIY 4A URT | & 1 FHFEIR § T ga
8 g e | 3R S9S TRRY @1 919 @ BT
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b) Inthe circuit shown below, determine the potential of point Aof: 4
)  Potential of point B is 0 Volt.
i)  Potential of point Bis+15 Volt.
i)  Potential of point B is—15 Volt.
iv)  PointB is grounded.
A ey T afhe F, fig A @t fwa s @ Al
) RgB@ v 0dke B
i) fig B@ g +15ake &
iy fig B @1 v 15 aree Bl

iv) fig B u<ss 2
A
- .
) Electric
15V | Circuit
.
B
¢) Determine the value of current Iin given circuit. . 6

v v GfFe § grT 1 &1 5 S HRRI

8A
—)
8Q I e

/ —WW
20 10Q

100V (+ < <

%D 4Q 23Q =5Q
§> s
6. a) Explainreciprocity theorem. 2

RIRIS T B TR

F/2023/7432 PT.O.



\]

[6]

b) Calculate the value of Thevenin’s equivalent resistance across

point A-B in below circuit. - 4
M g 17 Afe § fig A-B R 9AFF wiged wfRly % A )
TUFT |

1o - 5Q 10Q 5Q

-3

5V 2OQ§ 1A 5V 10Q

b)

< B

Find the value of R; inthe circuit given below such that maximum
power transfer takes place to load. What is the amount of this
power? 6

1 Qg 0 aRwer & R, &1 A 1 AR AR o 91 aftieem
foege affRy sioRT & w1 59 afdy @ am w ¥

3Q 68V
MWW— =
6A @P =210Q R,

2Q

A three-phase star connected load has phase voltage and phase
current 0of 400 V and 10 A respectively. Determine the line voltage
and line current. 2

W@ Bioe R s e § o deder sk S U e
400 V 3R 10 A 81 @13 dieds oIk airge owe FufRg SRR

Write the formula for Q factor and bandwidth of a series RLC
circuit. 4

@%ﬂRLCﬂﬁE%QW@Ré’@ﬁ@%WQ@%@
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¢) FindI,using Norton’s theorem. 6

AT THI BT T 9R [, B A S B

8. a) Findtheimpedance of given circuit. 2
fw 1 aRuer &t ufceren s Hifsml

R =10

X, =5Q
A1L1A

X, =5Q

(¢
1\

(<)
-/
V =325 sin (3141)

b) Determine equivalent resistance between any two terminals by

star-delta transformation. _ 4
R-8eel UReacde & GRT gl Q figelt & wea waged oftRy
sTa HIRR
40 4Q
40
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¢) FindvalueofI,L,, I, using mesh analysis.

e TR & g1 1, L, L, &1 A sl I

i) 1Q 123 2Q
3Q
7V’@> —AWW—
6V
i ) 1Q
20
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