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Third Semester
Electrical Engineering/
Fourth Semester PTDC Elect.
Fifth Semester

Elect. Mech. Engg.
Scheme July 2008
ELECTRICAL CIRCUITS
Time : Three Hours Maximum Marks : 100
Note : ) Attempt total five questions out of eight.
ol 36 & W uig e gl S
i) Incase ofany doubt or dispute, the Enghsh version question
~ should be treated as final.
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1. a) Define Mesh, Loop and Node of a network. 3
U Acad & 0, ou iR A 3yl B
b) State the superposition theorem. 3
OIS W @ e |
¢) Find equivalent resistance between point A and B of a given
circuit. 6
R W wRue ¥ Reg A ik B % wea goa WRRW @1 9 o
B
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Beo
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Use nodal voltage method to find the current in 10Q,4Q and 2Q
branch of a given circuit. 8

V%@@Wﬂﬁmmﬁﬁtmwﬁnw 10Q, 4Q

o 2Q aET ¥ gRT B qF T HfT
50 A 10Q B 8Q

25V ‘ ]._ 10V
¥ :
Define active source and passive source. 3
afr | R fifSsr | @ afenfia &
Define power-factor and write its importance. - 3

aﬁﬂwaﬁqﬁmﬁaﬁﬁmﬁ?mmwmﬂgm|

Find current through 8Q resistor in the circuit given below using
loop/mesh analysis method. 6

ﬁ%qﬁquﬁqg/ﬁaﬁsamﬁfﬁmsgmaﬁmﬁqﬁ
T S
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To deliver maximum power toload resistance Ry in the circuit
given below (i) what should be the value of Ry and (ii) Calculate
the power in Ry (load). _ 8
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" State Thevenin’s Theorem. o 3

QAT T B IR

Convert vector 5 453.'13° in rectangular form. 3
dFR 5 £53.13° Y WqRAeR B § qeferm)

Find current in 8€Q branch of a circuit given below by source
conversion technique. 6

ﬁ%qﬂwexﬁmmﬁﬁ#trﬁa?hawﬁéﬁmmwm_
g ifdral
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Find current through 12Q branch using Thevenin’s Theorem in

the givencircuit. 8
: aﬁqﬁwﬁlmmﬁﬂéﬁﬂmaﬁmﬁmﬁmmqﬁ
Fd fIfm

6Q2 24Q

VWA VWA

+ I
28V o= . 12Q R

e

64V

Explain in brief with circuit representation ideal current source

- and ideal voltage source. . 3

m&fw@aﬁkmﬁm@aaﬁmﬁmﬁg&
W § wwengR

How to Nortonize the given circuit? Write steps sequentially. 3
el R T TRew B ST T GRT Y & R S 27
e WY | o B frkaw
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¢) Find current through load branch Ry = 20Q using Norton’s

theorem. 6
1 qRuer P 9R @1 Ry = 20Q § 1S T B SR B
gﬁ gRT T A S DL
6Q) 8Q
WW VWA
24V :-.‘L 120 % R{=200

d) Solve the circuit given below for the current in the 8Q resistor by
applying the principle of superposition theorem. ' 8

ﬁ%qﬁqazﬁtmqf%lﬁaﬁwvﬁmuﬁuﬁmmgﬁ
GRT BT I ST DIfoT|

20 ’ 12Q
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5. a) Wrte advahtages of polyphase system over single phase
system. 3

wwmﬁwﬁﬁwmasm%ﬁm
b) Define conductance, admittance and susceptance and write their

units also. 3
AT, SREdT 3R rgeRiar @ afenfYa Hig qur ST
z@1s S| ‘ |

¢) Derive the formula for resonant frequency in R-L-C series
circuits. 6
RLCS?{Uﬁqﬁwﬁsaﬁma?r@r%ﬁmﬁréaf%ﬁm |
R Hife
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d) Aresistance of 24Q, a capacitor of 150 puF and an inductor of
0.16H are connected in series, across a supply voltage of 240V,
50 Hz. Calculate - 8
i) thecurrentinthe circuit
i) the pqtcntial difference across R, L and C
iii) Power factor :

iv) Active and Reactive Power

W 24Q F1 AR, W 150 pF o e 3R @ 0.16H 1
Rapea A o I 2 el g aRd 7 240V, 50 Hz &t 5q&
& T & o ArefiRed @ A9 S AR

) ofay ¥ aRr B A ‘

ii) wRRY (R), IRawa (L) o gt (C) o gaifaa 3R
i) AfFT oD '

iv) afr o e ST afe @1 A

6. a) Give the relation between phase and line values of voltage
and current for star and delta connection in 3-phase circuit.3

ﬁmmﬁwwmméﬁﬁWMW
mmm,mmqéwmésmwm/-
gt | '

b) Explaininbriefabout three-phase balanced load and three phase
unbalanced load. 3
W—Wﬁ%ﬁﬁﬂﬁ%éﬁﬁ—ﬁﬁmﬁ%ﬁﬂﬂ%ﬁﬁﬁﬁm |
3 el ' |

¢) Three equal impedancés each having resistance of 10Q and
inductive reactance of 15Q are connected in delta across 400V,
50Hz, 3-¢ supply. Calculate the
i) power factor i)  linecurrent
iy active power. ' 6

eﬁﬂmﬁm,mﬁlonmmwwﬂwm
SR o 3, @ SeeT Taer # A e, 400 dlee, 50 Hz &
m%m&éﬁa}awélmﬁml
) ofd e i) TGN
iii) wftpa afed | |
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d) Prove that in a balanced 3-phase system, the total power car
be measured by two wattmeter method. Draw the circul
diagram and vector diagram for the talanced load. Derive the
expression for total power. ¢

Rig BT 5 T@ awgfer e soTel ¥ ot A @ g
aresftex R Ry A1qT o Fad 31 ARuY ARG 3R AR ART
W@@?ﬂﬁ%ﬁﬂﬂ%%ﬁ@ﬂﬁﬁﬁﬁﬁ#%%ﬂiﬁ

_wfaia Hifer
7. a) Define the time constant of R-L series circuit and R-C series
circuit. 2
R-L Siuft afkwer @ R-C Sroft afkaer & wm fRR® ot afkfic
I
g b) Whatare transients? Write down the reasons for production of
transients. . 3
aftreprt Fm Bl 27 &R S AN & PR B e
¢) Compare 3-phase starand delta connected system. 6

e TR G ik Seer Wl Sonfrl B ger iR

d) Two impedance given i)y Z, = (10 +j5) and Z, = (8 + j6)
are joined in parallel and connected across a voltage of 1-phase,
V=230+j0

Calculate - : ' 8
15 circuit current, its phase angle

i) thebranch current
a’rmaﬁzl=(1o+js)awzz=(8+j6)aﬁwmawﬁf
S, 8 W@ B, V =230 +j0 H wied Qe yeE B T
21 3T AR

) uRuer gRT SR T T 0T

i) o GRS @ AE
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8. a) Define phase sequence and write formula for calculating

- power in 3-phase star-connected system. 3
Sy el & ther argppd @1 ARy R aik ofr s
F & @ fafaw

b) Draw phasor diagrams of 1-phase R-L-C series circuit in the

" following condition - when _ 3
WﬁﬂR—L-CﬁvﬁqﬁwésmﬁmﬁmH@aﬁﬁﬁm |
IRE ifgl ~
) X>Xc
i) Xp=Xc
i) Xc>Xp »

¢) Derivean expression for transient current of R-L series circuit
when it is switch on to a d.c. supply of V volts. 6

R-L&Uﬁwﬁwaﬁaﬁmmasﬁr&aasﬁﬁeamaﬁmm
mﬁf@iaﬁmmﬁaﬁmmmmﬁwﬁm

d) R-L series circuit with resistance of 50Q and inductance of
10 Henry is supplied with 100V, DC supply with switch closed
at ¢=0. Find the following - 8

i) time constant of the circuit
i) transientcurrent
i) 'voltage drop across resistance
iv) final ;:teady current
R-L Srof uftuer s R=50Q, L= 10 Hem & ok ¥ 100 9T
$ R g1 VeR A ShgT T 81 S ¢=0 o7 R & &g foan
ST & @ Fyfed @1 AW i B
) Ry & T RRS
i) &fors g
iii) wfeRter ¥ dreear dd
iv) 3iftw fRR a1 & J1
OR/arer@t
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Three equal impedance each of value (4 + j3) ohms are
connected in star. A 3-phase voltage 0of 400 V (line to line) is
supplied to it. Calculate 8
i) line current and pf ‘
i) total power

~ iii) total reactive power
iv) total volt amperes

Wﬁmmaﬁﬁamﬁmwmm
(4 +33) QHF & onft & 3R 3= 400 V &t aA1gT ¢ AT Aleed
SR 9 SISl T g1 S Hf

) R ORI @ A o

i) T ot '

i) o1 uferdt afe

iv) P diee URRR
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