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. a) What do you mean by ideal and practical voltage source? Explain the effect of an
internal resistance of voltage and current sources on their terminal characteristics. [4-+4]

ok

b) Using loop current method, determine the current through 5Q resistor in the circuit
below. , v {8}

2

2. a)Find the I;p using Y/A transformation method, in the network given below. _ (8}

b) Find the current though 30 resistor using Thevenin's theorem. {8}

2Q
2A

! 1€2 1Q

10V 30 K = 5V



3. ay Using Nodal analysx determine the current through 2€2 resistor in the circuit below. i8]
' J 10V :

20
,L‘ ® - ‘453,
v T o ' *'—*E"“zv

b) What is a self inductance? Derive the expression of equivalent mductance whsn the

two inductances are connected in series (opposing). f4}
c¢) "The average power over complete cycle in a purely inductive circuit is zem". Justify
with necessary waveforms and mathematical expression. : - 4
4. a) Find the rms and average value of the following waveform. Ry : [8}
v * PEESE S .'v . . U S ™oLt oot LTI )

AR

- — ,«%m

i :
’ Gmf?, 3%/4*:"'271: »
b) Two coils A & B are connected in series across a 230V, 50Hz ac supply. The
resistance and inductance of coil A & B are 5Q and 0.018H respectively. The input
from the supply is 2ZKW and 2kVAR, find the inductance of coil A and resistance of
coil B. Also calculate the voltage across each coil. {81

5.a) A two wattmeters measured an input power of 30K'W and 40K'W respectively to a

motor. If the power factor of the motor be changed to 0.85 leading, determine the two
wattmeter readings. The total input power remains the same. Draw a phasor d1agram

for the second condition. [8]
b) Three loads 4-3j, 6+8j, and 8+6j are connected in delta to-a 3-phase, 4%V’supply,
Find phase currents, line currents and total power consumed. . (81

ek
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1. a) Discuss on brief voltage and current SOUrces.. Also justifyﬁthhe statement “terminal

voltage goes on increasing on decreasing load current”. e

b) The resistance of the certain length of wire is 4.60 ohm at 20°C and 5.68 ohm at
80°C. Détermine (i) the temperature coefficient of resistance of the wire at 0°C,
(ii) the resistance of the wire at 60°C.

¢) State and explain Kirchoff’s current laws. Determine the value of unknown resistance
R and the total current drawn from the source in the circuit of figure. Also compute

the total power dissipated in the circuit.
’ 40 20

2. a) Use loop current method to calculate the current through the 5 Q resistance fof the
network shown below. '

N 100 20

50V & T 3Q .

2A

50 1Q

b) Using delta/star transformation, find the galvanometer current in the Wheatstone
bridge. '

100

[4]

(6]

[6]

(8]

(8]



3. a) Find the current through R using thevenin’s theorem. Also, find the value of R such

e

that maximum power transfer takes place from the source to R in the network shown

below. o (8}
20
SA ? 100> 50 | 2
(R)
+.
i - T 20V
b) Derive an expression for the equivalent capacitance of a group of capacitors when
they are connected in series. . [4]
¢) Calculate the form factor and peak factor of the following waveform. [4]
20
10 N ;
] ]
1 1
] ]
[} 1 S
’ , T 2T 3T 4T
' a) State and explain Norton’s theorem with a suitable example. ’ [4]

~b) A resistance of 12 ©, an inductance of 0.15 H and a capacitance of 130 pF are

connected in series across a 100V, 50Hz supply. Calculate the impedance, current and
phase angle and power factor. ~ [4]

©) A parallel circuit consists of two branches, one containing a coil of resistances 5

and inductance 38.2mH, the other a non-inductive resistance 16 Q in series with a
capacitor of 300 pF capacitance. The circuit is connected to a 240 V, 50 Hz supply.
* Determine (i) the current in each branch (ii) the total current (iii) the circuit phase
angle (iv) the circuit impedance (¢) the components of an equivalent circuit consisting
of a resistance and reactance. ’ ' [8]

a) Define power factor and explain causes of low factor. A single phase 240V, 50 Hz
induction motor takes 20A at power factor of 0.75 lagging. It is desired to raise the
power factor to 0.95 lagging by connecting a capacitor across the load. Calculate the
capacitance of the capacitor to be used in parallel with induction motor. [2+6]

b) A three phase 400 V, 50 Hz power line has two loads connected to it. The first is
delta-connected and draws 25 Kw at 0.70 power factor lagging. The second is
wye-connected and draws 6.25 kVA at 0.8 power factor leading. What is the total line

. current and the combined power factor. A ) [8]

wdk
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a) What are ideal and practical voltage and current source? Explain. ' 4]

b) A coil has a resistance of 18 Q when its mean temperature is 20°C and of 20 Q when
its mean temperature is 50°C. Find its mean temperature tise When its resistance is

21 ohm and the surrounding temperature is 15°C. " [6]
¢) State and explain Kirchoff’s voltage laws. Determine the current supplied by the
battery in the circuit shown in figure below. [6]
100 100

%309

iSQ
—= 100V 00

208
a) Use Nodal Analysis Method to determine the Vg, Vi and V; and Calculate current
through 2 ohm. | - 18]
N 12v
A il
va 2 00nm Vb B:A -l\,c
%5 ohm T 5A 5 Ohm 2.5 Ohm 3A
b) Find the current I as shown in figure using star — delta transformation. - [8]

50

17
100

19V+




3. a)

5

¢)

4. 2)
b

o

b)

Calculate the current in the 10Q2 cesistor in the networks shown in the circuit using
Thevenin’s Theorem.

Explain what is mean by self inductance and mutual inductance of a caoil.

Calculate the average and rms value of the waveform shown below, sver one cycle.

T, Ty 37,  t seconds

State and explain reciprocity theorem with a suitable example.

A resistance of 20€2, an inductance of 0.2 H and a capacitance of 100 pF are
cormected in series across a 220 V, 50 Hz supply. Determine the following
(i) impedance (ii) current (iii) voltage across R,LandC.

Two impedances z; and z; are connected in parallel. The first branch takes a leading
current of 16A and has a resistance of 503, while the second branch takes a lagging
current at power factor 0.8. The total power supplied is 5 kW, the applied voltage
being (100+§200) V. Determine the branch and total currents. '

What are the disadvantages of supplying a low power factor? A 109 KW foad at 0.85

lagging power factor is being supplied by a 230 V, 50 Hz source. Calculate the
reactive power drawn from the source. If a capacitor connected parafled to the load
improves its power factor to 0.9, find the capacitance of the capacitor, Also, calculate
the current drawn from the source before and after connecting the capacitor.

A three phase delta connected system with 400V line voltage is connected to three
unbalanced loads: (12-§16)Q, (3+j4), and 20Q, are also connected in delta, Find
(i) phase currents (if) line currents (iii) total active power consumed.

®dk

(8]

4

[4]

- [4]

(41

18]

[2+6]

(81
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1. a) Whatis source transformation? Explain with the help of an example.

[4]

b) A coil of stranded copper wire having a resistance of 12 at 25°C is embedded in the
- core of a large transformer supplied at 230 V. After the transformer has been in
service for several hours, the resistance of the coil is found to be 13.4 Q. What is the

temperature of the core? Also find the power rating of the resistance. Assume

temperature coefficient of wire as 0.00125/°C at 15°C.

¢) Find Vyy in the following circuit diagram.

Y 6v

2. ) Use loop current method to calculate the current through the 2Q fesistandb for the

‘network shown below.

T 12y

8v

20
| %49

3~

69? 2A

c) State and ei‘%‘plain Norton's theorem with suitable example.

bR

. [6]

[6]

[4]



o

3.

R

a) Find power dissipated in 3 Q resistor uéing Norton's theorem. [6]

e AAAN — AAM X
20 40

ZOV@? 303 D10 A S0

y
b) Caloulate the value of 'R’ such that maximum power will be absorbed by it in the
given circuit. ‘ [6]
5Q , 10Q :
, ‘ F
T 20v

“":r'_-lOV %R

+¢) “What is inductance? Derive the expression for two inductances in series, with mutual

flux aiding each other. [4]
) Calculate the average (half period) value and rms value of the waveform shown
below. : [4]
V4 ‘
DA
§ \im P \= n

b) An alternating source of emf v =200sin (314¢) volts is applied to a practical coil with
resistance 20Q and inductance 0.1 H respectively. Determine (i) expression for
instantaneous current and power factor (i) active reactive and apparent power of
cireuit (iji) voltage drop on resistor and inductor and (iv) construct phasor diagram for

above circuit. [6]
¢) Find current flowing in each branches of the following circuit: [6]
mw—-nmn__ 40
8Q 0.6mH
I
6Q 8pF
220v, 50HZ

n




5. a) A 400V, 50 H3, 3 phase induction motor takes 60 KW power from supply mains at
0.8 power factor lagging. Calculate the capacitance per phase and KVAR rating per
phase of capacitor in order to improve the power factor to 0.9 lagging using (i) star
connected capacitor bank and (ii) Delta connected capacitor bank.

b) Define phase order and explain its significance. A three phase balanced star connected
load with (6+j8) ohm per phase is supplied by 400V, 50 HZ three phase source. Find
the line and phase currents and the total power dissipated in the load.

ok

(8]

[2+6]
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a) What do you mean by ideal and practical voltage and current source? Explain the
method for converting practical voltage source into current source and vice versa, [5]

—

b). A 60 watt, 240 V incandescent filament lamp is switched on at 20°C. The operating
temperature of the filament is 2000°C. Determine the current taken by the lamp at the
instant of switching ON. The temperature coefficient of resistance of the filament
‘material is 0.0045%k. [6]

circuit. containing three resistors with resistances 12€), 180 and 360 respectively
oined in parallel is connected in series with a fourth resistance. The whole circuit is
-supplied at 60V and it is found that power dissipated is 12Q resistance is 36watt.
- Determine the value of fourth resistance and the total power dissipated in the group. [5]

>

a) Make comparison table between series and parallel circuit. : [4]

'b)' -For the circuit shown in below figure, determine the resistance between points A and
-B using star / delta transformation theorem. [6]

»TA 40

4

c¢) Find all branch currents in the given circuit by using mesh current method, [6]

élOQ 20
2

A
50v T =) AN

?59 20 10




a) Using Nodal analysis, determine currents in each branch of the network shown in
below figure. Also find the total power loss in the network. [8]
100Q - 200

by Find the value of Resistance ‘R’ to have maximum power transfer in the circuit as

shown in below figure. Also obtain the amount of maximum power. {83
60 6V
éiﬂ Q RQ
L e
8§V

valent i ﬁductame of the combmatmn whe*z mutual flux helps the mdzvidual ﬁu;x
‘what will be the equivalent inductance of the combination when mutual flux opposes
tha individual flux? ) [41

b) Two alternating currents represented by the equations i = 7sinwt and
. v

:,FIOSmtcet +5) are fed into a common conductor. Find the equation for the

G g

resultant current and its RMS value. [4]
¢) Below Figure shows a series parallel circuit. Find: ‘ [8]

(i) total impedance

(ii) current drawn from the circuit

(iii)voltage across the parallel branches
(iv)current flowing through each pa.rallel branch
(v) power factor '
(vi)Active, reactive and apparent power

Also, draw the phasor diagram of the circuit.
Ry=10Q2 1,=0.02H

Ry=150 L;=0.05H4
AN T ]

7

0

200V, 50 Hz



5. a) A fluorescent lamp takes a current of 0.75A when connected across a 240V, 50Hz a.c
supply. The power consumed by the lamp is 80 watt. Calculate the value of the

capacitance to be connected in. parallel with the lamp to improve the power factor to
(i) unity (ii) 0.95 lagging. ' :

b) The following balanced three phase loads are connected to a 415 V, three phase,

four
wire supply.

(1) 160 XVA at 0.7 power factor lagging
(i1) 50 kVA at 0.65 power factor leading
(iii)50 kW at unity power factor

Calculate (a) the total load in kVA (b) the line current (c) the combined power factor

| ¢) Prove that sum of the readings of two wattmeters is equal to the total three phase
‘ power in measurement of power of 3-phase circuit by 2 wattmeter method.

S

[6]

(4]

. e
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a) Differentiate between Practical Voltage Source and Practical Current Source. ' [4]

b) The field winding of de motor takes 1.15 A current at 20°C..If current falls to 0.26 A
after working for some hours, supply voltage remaining:constant, find the final

f—Y

working temperature of field winding. Given, Oy = 5—3%; and voltage = 230V. [6]

c) Three lapms of rating 220 V and 150 watt, 200 watt and“_"450 watt are connected
across 200 V supply. Calculate the resistance of each lamp and the power consumed

: by each lamp at 200 V.- : - _ [61 -
2. a) Solve the given network with mesh analysis to find voltage drop on 5 (2 resistors. [6]:
2Q 10v
: g""" WL __ 1
$40Q
2 Q . 20 v 2 ‘
14 A
@D 8v
és Q g 60
350
{
]
12v 30v

b) Use nodal analysis to find the current through 4Q resistor for the network shown
below. 4V [6]

80 -1 4Q
ésa .%8@ §6Q

¢) State and explain superposition theorem with suitable example. [4]

'

;vf:

it A




Using thevenin's theorem find the current through the 4Q for the network shown
below.

(6]
R 36V T
i
) .
) 7 : RN :
|* b). De termme the powex dlsszpa.ted m the 8Q resxstor of the glven network using star-
delta and delﬁa—stas transformatxon

[6]-.. -

[4]
[4]

5,20 Hz supply Calculate the current flowing, power factor, active and reactive power
of the circuit. Also draw the phasor diagram.

(6]
) Z,=(40-j318.31) and Z, = (50+ j62.83) are connected in parallel to each other and

a source of 100v, 50 Hz is applied across the overall circuit. Calculate (i) circuit
current (ii) Active, reactive and apparent power

[6]



5. a) Discuss the effect of low power factor. A single phase load of 7Kw operates at a
power factor 0.7 lagging. It is proposed to improve the power factor to 0.9 lagging by
connecting a capacitor the load. Calculate the KVAr rating of the capacitor.

b) For the following unbalanced system with balanced three phase supply of 400 V, 50
Hz, calculate: :

i) The line currents and neutral current
if) Active and reactive power abosrbed by the circuit

iii) Draw the phasor diagram.

ok

[3+5]

[8]
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give their answers in their own words as far as practicable.

a) What do you mean by ideal and practical voltage and current source? Explain the

method for converting practical voltage source into current source and vice-versa: -- - -

b) A 60 watt, 240 V incandescent filament lamp is switched on at 20°C. The operating
temperature of the filament is 2000°C. Determine the current taken by the lamp at the
instant of switching ON. The temperature coefficient of resistance of the filament
material is 0.0045°/k.

¢) A circuit containing three resistors with resistances 12Q, 18 and 36Q respectively
' joined in parallel is connected in series with a fourth resistance. The whole circuit is
supplied at 60V and it is found that power dissipated is 12Q resistance is 36watt.
Determine the value of fourth resistance and the total power dissipated in the group.

‘a) Make comparison table between series and parallel circuit.

b) For the circuit shown in below figure, determine the resistance between
B using star / delta transformation theorem. '

60 TA

points A and

$o

3Q

Wy
o)

g

80 4Q

[

in the given circuit by using mesh current method.

50

Fiﬁd all branch currents

c)

20

PR S—

50V T

[5]

[6]

[5]
[4]

[6]

(6]
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3. a) Using Nodal analysis, determine currents in each branch of the network shown in
below figure. Also find the total power loss in the network. - [8]

10Q - 206

b) Find the value of Resistance ‘R’ to have maximum power transfer in the circuit as

shown in below figure. Also obtain the amount of maximum power. {81
60 .
A AMX?V

3 (. 4. a) Two inductances L; and L, are connected in parallel. Derive the relation showing the

equivalent inductance of the combination when mutual flux helps the individual flux.

* what will be the equivalent inductance of the combinatien when mutual flux opposes
the individual flux?

[4]
b) Two alternating currents represented by the equations i1 = 7sinwt and
i, :lein(cotJrg—) are fed into a common conductor. Find the equation for the
resultant current and its RMS value. [4]
¢) Below Figure shows a series parallel circuit. Find: - [8]

(i) total impedance

(ii) current drawn from the circuit

(iii)voliage across the parallel branches

(iv)current flowing through each parallel branch

{v) power factor '

{vi}Active, reactive and apparent power

Also, draw the phasor diagram of the circuit.

' R,=10Q L, =0.02H
AN BT iy

R} = 15@ Lg = 005}‘11
AN LT ]

s hnd]

C, = 100pF

R} =20Q2

D 9___’_,.,.._-—-—‘-—‘*—

200V, 50 Hz
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b)

A fuorescent lamp takes a current of 0.75A when connected across a 240V, 50Hz a.c
supply. The power consumed by the lamp is 80 watt. Calculate the value of the

capacitance to be connected in parallel with the lamp to improve the power factor to
(i) unity (ii) 0.95 lagging. ‘

The following balanced three phase loads are connected to a 415 V, three phase, four
wire supply. - :

(i) 160 kVA at 0.7 power factor lagging
(11) 50 kV A at 0.65 power factor leading
(iii)50 kW at unity power factor

Calculate (a) the total lbad in kVA (b) the line current (¢) the combiﬁed power factor

Prove that sum of the readings of two wattmeters is equal to the total three phase
power in measurement of power of 3-phase circuit by 2 wattmeter method.

Fofk

[4]

[6]
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1. a) Describe the open circuit, close circuit and short circuit with diagram. [4]

b) Two conductors, one of copper and the other of iron are connected in parallel and at -
20°C carry equal currents. What proportion of current will pass through each, if the

; ternperature is raised to 100 °C? Assume temperature coefficient of resistance at

| () °C for copper as 0.0042 per oC and for iron as 0.006 per °C. » [6}

c) A direct current circuit comprises two resistors A of value 250 and B of unknown
- value, connected in parallel together with a third resistor C of value 5Q connected in
series with the parallel group. The potential difference across C is found to 90V. If the
total power in the circuit is 4320 watt. Calculate (i) the value of resistor B, (i) the .
voltage applied to the ends of the whole cireuit, (iii) the current in each resistor. [6]

,‘ 2.8 Using mesh analysis, calculate the voltage across the 20 Q resistor shown in the figure
g  below. : ' [6]
. ;" : v : S

6 A wov  8MT) 200

b) Use the nodal voltage methdd to find the current flowing through 10Q resistor for the
network shown below. ’ (6]

c) State and explain thevenin’s theorem with suitable example. ‘ 4]

3, a) Whatis ihe value of R such that maximum power is iransferred to it? Find the value
of this maximum power for the circuit shown below. - ‘ [6]

16 A




b) State reciprocity theorem. Verify the reciprocity theorem for the network shown in
‘ﬁgurcbelowmbranchcd T | . [6]

¢) Define capacitance and denve relatxon for connection of capac1tors in series. 4]

. a) Calculate the form factor and peak factor of the following triangular waveform. [4]
v\
100V b o

b) A ohoke cml havmg a rcsxstance of 10Q and 1nductance of 0 OSH is connected n
~ series with a condenser of 100 pF. The whole circuit has been connected to 200V,
- 50 Hz supply. Calculate (i) impedance (ii) current (m) power factor (w) power mput i

(V) Apparent and reactive power of circuit. Sainnie 6]
ductor and, 1:&pF apamwr are: connected in parallel\ i
e consume& Také RYB phase sequencc S S : ‘ ot [6] B

c) With the help of connection and phasor dlagrams, show that the power ofa balanced
three phase load can be determined using two-wattmeters. v [6]

Kk

m |
1:__“[4] g N
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[y

a) A 60 W, 240 V incandescent filament lamp 1s switched on at 20°C. The operating
temperature of the filament is 2000°C. Determine the current taken by the lamp at the
instant of switching ON. the temperature coefficient of resistance of the filament

material is 0.0045/K. i6]
b)v A battery of unknown emf is connected across resistances, as shown in figure below.
The voltage drops across the 8 Q resistor is 20 V. What will be the current reading in
the ammeter? What is the emf of the battery? o [51
SRR Y- NP U}
" Wv l Wv
_;E- E | e B -' N
A T4
51
: . : el
' y W\r, . ‘Wv Wi
200 150 100
= 400V é 0o Twa =Ly
(6]

20

5A

¢) State and explain Norton's theorem with an appropriate example. 4]



3. a) Find the value of Ry for which the maximum power is transferred in the load

resistance Rp.. Also find the maximum power that can be transferred to the load
resistance Ry. o » 18]

AM A‘% . *éf_
40 4% 4V

y=s 203 sag RS

b) Derxve the expressmn for the mductance of mﬁuctcr in terms of its physical
' dimensions. - 4]

‘ c) Calculate the average and rms value of full-wave rectified sine wave as shown below. 4]
s - ’

A

7 R

A circuit-consisting of a resistance of 30 Q in series with an inductance of 75 mH is
connected in parallel with a circuit consisting of a resistance of 20 Q in ‘series with a
.. capacitance of 100 uF. If the parallel combination is connected to a 240 V, 50 Hz
. - single phase supply, calculate (i) The current in each branch (ii) The total current andu
. power factor and (iii) Power:consumed. Also draw a neat phasor diagram.. - .+~ 8}

. b) For aseries path with a resistance of 8 Q, capacitor of 120uF and an inductance of 0.1
*  H, a capacitor 180pF is kept in parallel. Then the combination is fed by 240V, 50Hz, "
1-¢ supply. Calculate branch currents, total current from . supply, power factor of

- whole circuit, active power and reactive power consumed by the circuit. Also show
phasor diagram. . ‘ : : [8]

5. a) Develop relation between phase voltage and line voltage in 3- -¢ star connected system.  [4]

- b) For the circuit shown in figure below, calcula.te the current through the neutral and the

total power consumed in the load. , . [8]
>
100
415V |
baianced o N
supply
15Q
- |L-> ) *
‘B_},

‘¢) Explain with connection dlagmn the measurement of 3- 9 pOWCI using two
wattmeters, S 4]

kb
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v Candidates are required to give their
v Attempt All questions.

answers in their own words as far as practicabie.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) A coil has a resistance of 100 ohms, when the' femperanxre is 20°C and 110 ohms -

ance is 124 ohms,

when the temperature is 45° C. Find temperature rise when its resist;
and surrounding temperature is 15° C. 6}

b) Find the cquivalent resistance

between A and B for the network shown in figure

below. [4]
24Q ‘
-NW .
|
c) Find current from the source in the following circuit diagram. {61
. A‘} .Az Aq 121‘12 »
LA ey LA
A)av g sl sﬂi
"9, a) Find the current in 5-ohm resistor in the network shown below by using superposition
f theorem. : : 18]
b) Find the branch currents in th_e‘circuit of figure below by using nodal analysis. (81
60 5V 2Q 40 .

30 é A
sq OV




3. a) Find the value of Resistance 'R’ such that the load resistance 'Ry* which is equal to -

4 Q, will deliver maximum power. Also find that maximum power.

R

4Q

b) Derive an equatlon for mductance L in terms of flux linkages and current change

¢) Calculate the (i) average value and (i) RMS value, of voliage wave shown in ﬁgure
below:

v

'+ 4. a) Determine the value of current 11, I and.I and ove:réil factor of the circuit shown in

= et «-total power: consumed by the clrcmt

100y, SOHZ

b) A coil is connected i in series with a non-inductive resistance of 3OQ across 240V

50Hz, 1-¢ supply. The reading of voltmeters across the coil is 180 V and across the
resistance is 130 V. Calculate,

1) Inductance of coil

ii) Resistance of coil

iii) Power absorbed by coil

iv) Power absorbed by whole circuit

5. a) Define power factor and explain why in'general it should be kept‘on high as possible
in power supply system.
b) Three similar coils each of resistance 7 and inductance of 0.03 H are connected in

Delta to 2 400 V, 3 phase, 50 Hz supply. Calculate the line current and the total power
consumed,

LR

~figure below for series and parallel circuit: Also draw the' phasor: euagram and find the

(8]

[4]

K0

8]

[8]

(8]

(]
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v Candidates are required to give their answers in their own words as far as practicable.

v Attempr All questions.
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary. '
1. a) Discuss voltage and curreﬁt sources in brief: Also justify the statement "T erminal voltage .
goes on decreasing on increasing load current.” - [6]
b) The field winding of d.c. motor connected across 230 V supply takes 1.15 A at room
temperature of 20°C. After working for some hours the current falls to 0.26 A, the supply
voltage remaining constant. Calculate the final working temperature of field winding.
: ~ Resistance temperature coefficient of copper at 20°C is 1/254.5. [6]
’ ¢) Discuss roles of Kirchoff's laws in electrical circuit analysis with justification. 4]

S 2. a) Determine the value of load resistance R to receive maximum power from the source.
Also find the maximum power delivered to the load in the circuit shown in figure below: [8]

.
i
i
i

b) Use the superpééitibn theorem to determine the current in the brénch 'AB' of the network
shown below: ... - S - 8]

A R=6Q B
P’




3. a) Apply nodal anaiysm to calculate power dissipated by 5Q resistor in the circuit showrt in

figure below: _r
) 5A
oo nv
AV — 9
34 " 30 §
oo o
M\~
a0 ’
AV

by Calculate the current ﬂowmg through 1 ohm resistor for network shown below using loop

current method

4 A
AN
N\

).;; Derive’the ‘equation for: dinstantaneous: current flowing: through an purrz capacxmr when
- excited by AC:sinusoidal voltage V = Vy, ‘Sinwt. Draw the waveform ‘of voltage and
current: and phasor diagram of the circuit. Show analytlcally and graphxcally that it does
‘not-consume real power. = - " ) L

). Calcu!ate the rms’ value of current: of: the follewmg trlangular waveform

¥y

18A

Lot

-y

0 T 2 3 4w .

Derive an expressnon for the equivalent. capac:ltance of a group of capacﬂars when they
are connected in series.

V, 50 Hz supply. Find the current flowing active power, reactive power, power factor,
rms values of voltage across each elements. Also draw phasor diagram.

Each phase of a 3-phase, delta-connected load consists of an impedance Z = 20 60° ohm.
The line voltage is 440 V at 50 Hz. Compute the power consumed by eacly phase
_ impedance and the. total power. What will be the readings of the two wattmeters
~ connected? S ’

Derive the expression for inductance of a coil in terms of its dimensions.

[8]

(8]

e .
L [61

[4]

A series R-L-C circuit having R = 100 Q, L.= 0.12 H and ¢ = 28.27 MF is fed from a 100

6]

[6]
[4]
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Candidates are required fo give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margtn mdvcaz‘e Full Marks.
Assume suitable data if necessary.

a) Explain ideal current and voltage sources.

b) Define temperature coefficient of resistance. The resistance of a certain length of wire
is 4.6Q2 at 20°C and 5.88Q2 at §0°C. Determine (a) The temperature coefficient of
resistance of the wn*e‘at 0° (b) The resistance of the wire at 60°C.

¢) State and explain S er,st_ltmn theorem with an appropriate example.

a) Find out the curren hrough 5 ‘ohm resistor connected across the terminal ¢ and d in

the network shown

low,using the Venin's theorem.

throuoh 2.5Q.

Va

fzﬁ onm (T:)SA

’

2) Find the resistance between the terminals A and B in the circuit segment below.

R
AN
4.00
Rl R2 R5 B
. AN AN~ AN -
1.00 500 3.00
R4
AAA

b) Use Nodal Analysis Method to detemnne the Va, Vy and V. and caiculate current

(4]

(8]
(4]

(8]

(4]



b) Three capacitors A, B and C have capacitances 10, 50 and 25 pF respectiveiy.

Calculate: |
i) Charge on each when connected in parallel toa 250 V supply
if) Total capacitance and . .

iii) p.d. across each when connected in series

State Maximum Power Transfer Theorem and also prove "maximum power will be

dissipated when Rypema = R."

Derive the expression for electrical current in a pure inductive circuit when. input
power is VySinwt. Draw the wave form of voltage and current and phasor diagram of

~ the circuit. Show analytically and graphically that it does not consume real power.

b

In the given circuit, find the current through the inductor, what is the equivalent
impedance? ‘ o

(XYY

Q- -
) . " .
40 |
B ) ZZ :

20

Im

5. a) Explain the importance of power factor in an ac circuit, with suitable example. How

power factor can be improved?

b) A three phase star connected system vk'With line voltage 400 V is connected to three

loads: ' 25.£0°, 11.£-20° and15£10° (also connected in star). Find the line to line
current, total power and current in the neutral of the system. '

c) Define phase sequence and explain its significance in three phase system.

gk

[6]

(6l

[6]

[6]

“ o

[4]

(8]

41
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ANENENEN

What is the factor responsible for the deviation of the practical sources from their
ideal behavior? Explain the effect of this factor on the terminal characteristics of the

voltage source.

fam—y

. a)

b)

Write down the steps to calculate Norton's equivalent résistance in the circuit with a
suitable example. ‘ '
A conductor material has a free electron density of 10%* electrons per m’. When a

voltage is applied a constant drift velocity of 1.5x102 m/s is attained by the electrons.
If the cross sectional area of the material is 1 cm?, calculate the magnitude of the

current.

- Explain with neat diagram and write the equations for Delta- Star Conversion and for
* Star-Delta Conversion.

‘Find the equivalent resistance across the terminals A and B, Rag.

6 Ohm
b A A
2-Ohm - -
AN~

T ohimn

4 Ohm 4 Ohm

AAN

8 Ohm

"Thevenin's theorem and Norton's theorem are dual of each other". Justify the

c)
statement with suitable example. | _
3. a) Use Superposition theorem to find the current I through 2 Q resistors in figure
below.
100 10v 1
f
503 0
SACT 2Q
d
k]
20V

OR

[6]

[4]

[6]

[4]
(6]

[6]

8]




Find the current passing through 10 Q resistor usmg loop current method

] Ohm

b) Calculate the inductance that must be connected in parallel with a 100 MH inductor to
give a total inductance of 70 mH. Assume no mutual inductance between the two. [4]

| ¢) Two 1mpeddnces (3-4p) and (8+6j) are ccnnected in parallel across an ac voltage
source. If the total current drawn from the source in 25 A, find the total active power

. consumed by the impedances. v [4]
4. a) Find the average value, rms value of the voltage waveform given below. L [8]
"t

100V

b) An Industrial load consists of the following: [8]

1) Aload of 200 KVA @ 0.8 power factor lagging
i) A load of 50 KW @ unity power factor
iii) A load of 48 KW @ 0.6 power factor leading o
Calculate the total KW, Total KVAR, Total KVA and the overall power factor

5. a) A 100 KW load at 0.8 lagging power factor is being supplied by a 220 V, 50 Hz
- source. Calculate the reactive power drawn from the source. If a capacitor connected
parallel to the load improves its power factor to 0.9.Find the capacitance of the

capacitor. Also - calculate the current drawn from the source before and after :
connecting the capacitor. : [8]

b) With the help of necessary Phasor diagram and circuit dlagr:im explain the two
wattmeter method of Active Power Measurement in Three Phase AC system‘7 What is
the variation of wattmeter readings with load Power Factor? : {81

Fkk
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TNENENEY

a) What do you understand by terms ‘resistance’ and ‘resistivity’? On what factors the
resistance offered by a conductor depends? [4]

[y
.

b) Two resistors made, o%‘ different materials having temperature cqefﬁéiéni;s of
resistance o = 0.004/°Crand o, = 0:005/C° are connected in parallel and consume
equal power at 15°C. What is the rate of power consumed in resistance Ry to that in

Ry at 70 ¢°7 [6] -
<) Calcuiate the value of unknown resistance R in the circuit shéwn below and the
N current flowing through it when the current in the branch OC is zero. - 16]
“Calculate the output voltage, Vo for the circuit shown in figure below using Kirchoff’s +~ .- *
aws. : S . 5 k]
20
20
—AMN— —O+
'6A§19 10{i)sa Vo
/" b) Determine the power dissipated by 50 resistor in the circuit shown in figure below by
applying nodal voltage analysis. - A . {6]

4
AW

c)' State and e)lcplain superpositioanheorem with an app‘ropriafe éxaniplev.. - - I5]



3. a) For. the circuit shown in figure below, what will be the value.of Ry to get the
maximurm power? What is the maximum power delivered to the 1oad‘?

204 60 Q

ov/ ém ' R

L

b) ‘Determine the current m 2002 res1stor of: the nctwork shown in figure below usmg Star
Delta Transformation

.

.stcred ina capac:1t0r

- .doesnot consume real power.

b) A coil takes 1. 3 kVA nd 1.2 kVAR when nonnected toa 240 V 50 H.z smusmdai
supply. Calculate (1) Power d1s51pated (ii) Current and (c) Inductance of the coil.

~ capacitance of 100pF, if the parallel combination is connected to a 240V, 50Hz,

reactive power. Also draw a neat phasor diagram.

5, a) What are the two ways of connecting a 3-phase system? Draw thelr phasor diagrams

_current for these system.

" b) / A 220 'V, 3-phase voltage is apphed to a balanced delta conne(‘ted 3~phase load of
phase 1mpedance (15+j20)Q. Calculate:

i} - The phase voltages
ii) The phasor current in each line
- iii) The power consumed per phase
iv) Draw the phasor diagram
v) Whati is the phasor sum of three line currem‘s'? Why does it have this value?

¢) Explain 2-wattmeter method for the measurement of power in a balanced three phase
load.

®okk

-~ single-phase supply. Calculate (i) The total current (ii) Power factor (m) Ac‘twe and

and write down the relationship between phase and line voltages and phase and line

(8]

[4]

o
- Dérive the equation for instantaneous currert flowing through a pure capacxtor when e
- excited by AC sinusoidal voltage V:=Vy, Sinot. Draw the waveform of voltage'and ...

: scurrent:and:phasor diagramof the circuit: Show amalytmally and graphicelly that it - Sy
-4

M4
~¢) A Circuit oon51stmg of a resistance of 30€ in series with an inductance of 75mH is - -
connected in parallel with a circuit consisting of a resistance of 20Q in series with a

8]
41

8]

i
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Attempt any Five questions. ,
Al questions carry equal marks
Assume suztable data if necessary:

'\.\,\\3

Jrod

b) Find I, I and [3 in thefc;ircuit'showﬁ in the figure using Kirchh-off’s law.

¢

2. a) Use the node voltage method (nodai) to ﬁnd the current ﬂowmg through 109 resistor

}

in the network shown figure below. !
' 10Q %
X
20 :
' =5 Q 40Q
+25V

Candidates are required to give their answers in thelr own words as far as practicable.

’ a) What is the difference between the_xpotyential difference and electromotive force?

[4]
[651

;[wi

Tsov



I . : i”

b) For the circuit shown in figure below, calculate the current m the 10 ohm resistance
using Thevemn s theorem r :

;;'.l;‘,i - o : . sQ 12y

]

T

e ]

20V

. 'a) Determine power dmmpated in BQ resmpr in the mrcmt shovm in figure be}ow using

Nortcn s theorem .
10

_permeability of the core is 1500,

the power factor to 0.9 lagging.

b) Three loads (3 1+359) €, (30-j40)Q2 and- %‘SOﬂ 60)Q are cennected in deh‘a to a 3 phase,
200V supply Find the phase currents H%e currents and total power absabed.

5. a) Define cyche, Time period, angular veloczty, frequency, average and rms value of an

alternating quahty

b) A series clrcult consists -of resistance %ual to 4Q and inductance of 0.01 H. The
applied voltage is 283 sin (300t + 90°)V Calculate the’ foliowmg
iy Powerfactor - %;
if) Expression for i(t) ;
iif) The power dissiputed in the circuit
"iv) Voltage drop across each elements
- v) Draw a phasor d1 agram- ‘

e

g ———

(8]

[8]

An mductor s to ‘be made. Wl[h ‘copper wire: Wound on-a: cm;ular iron core: havmg i
mean length:of 40 -cm with: ‘cross-sectional-area of 50.sq mm. If the. requxred value of . -
inductance is 500 ‘mH, calculate the number: of tums requwed given that relative -

81

4. a) " A 415V, 3 phase, 50: HZ induction mmotor takes 50 KW power from: supply mains at. '; e
e 1072 power factorlagging: Asbank of cagacitorsis.connected in: delta across:the line to o
- improvethe overall power factor.: Calculgce: the: capacﬂance per. phase in order toraise |

8]

(8]

6]

(10]
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v Candidates are required to give their answers in their own words as far as practicable.
- v Attempt any Five questions.
v The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
1. a) Explain the methods for converting practical current source in to practical voltage
source. . ' : [4]
b) Calculate the power which would be dissipated in a 75 Q resistor connected across ,
XY in the network shown below, , 41 -
| 20Q 20Q
200V = | :
T 800 § 1082 §75Q
20Q 20Q

VY

P . l; ;s;c) Find the currents I, I, I; using Kirchhoff's Law and also find the power output of

. each voltage source of figure below? . [8]

30 11 v Izv

29

av

Fig: 1.2

2. a) The resistivity ofa metal alloy is 50x10%Q-m. A sheet of material 15 cm long, 6 cm'-
wide and 0.014 cm thick. Calculate the resistance in the direction: (a) along the length o
and (b) along the thickness. _ [6] -

b) Use Norton's theorem to calculate the value of R that will absorb maximum power -
from the circuit shown in the figure below. Also calculate the maximum power drawn -
byt ‘ [6]

‘ - 12Q ' , '

L

48V R 6Q) . SA




¢) In the network shown below, find the value of resistance R and the current through it
when the current through branch DA is zero. : 4]

A

B
3. a) Find the current through the 10 Q resistor using loop-current method? - (8]
10V /=
- Fig:3.1

b) Find the current I in the circuit of figure below by applying nodal voltage method. (8]

o 1A , » _
6Q
AN

- 12V

4, | a) Explain generatibn of sinusoidal emf with diagram aﬁd define angular .velocity. - [6]

b) A sinusoidal voltage is applied to three parallel branches yielding branch currents,
ij=14.14 Sin(wt-45°), ,=28.3 Cos(wt-60°) and i;=7.07 Sin(wt+60°) (i) Find the
complete time expression for the source current (ii) Draw the phasor diagram in terms
of effective values. Use the voltage as reference. . (6]

¢) Define inductance and derive relation for connection of inductors ‘connected in
paralle] connection. : . : B [4]



b)

b)

For the parallel circuit shown below, calculate: | ' - 8}

(i) RMS value for current, power factors and active power of path 1.

(ii) RMS value of current, power factor and reactive power of path 2.

(iii) RMS value of current and power factor of the whole circuit.
R=15Q L,=50 mH

Path 1

I[\

Loy L,=100 mH
, e el

R71002 Cp=150 yF

Path 2

L ©
‘ ! v=325sin 377t . , A
A three phase induction motor takes SOKW at 415V, 50Hz and a power factor of 0.72
lagging. Determine the KVAR rating of capacitor bank to improve the power factor to
0.9 lagging. What capacitance per phase is required if the capacitor bank is -connected
in star connection? What is the advantage of power factor correction from the source
point of view and from the point of view of motor itself? 6+2]

In the network shown in figure below, determine: [8]

i) Total impedance

ii) Total current

iii) The current in each branch

iv) The overall power factor

v) Volt amperes, Active Power and Reactive Power

70 O.QISH
‘% O.gil-{

R

180uF

230V,
S50Hz

Fig: 5.1

In a 3-phase, 4 wire Wye connected system the phase voltage Vpu = 200V, and its
frequency is 60Hz. The load impedance components are R, = 100Q, Ry = 1009,
C, = 66.3 pF, Ry = 1000, Ly = 159.2mH. Calculate the three line currents and the
neutral current. [8]

Kk
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v" Candidates are required to give their answers in thelr o@fvﬁfozﬁ‘s as\fau ag practlcabl
.~ ¥ Attemapt any Five questions. . NS :
v' The figures in the margin indicate Full Marks- [ ;/
v Assume Suzz‘able d’aza zf necessary '\
' a) The temperature rise of a m/c ﬂeld wmdmg was‘;‘cfie}‘c;}? med b&‘eb/e measur ement of-
~ the winding resistance. At 20°C the field resistance a’é” 1&’5@@,/151/ fter running the m/c
1 ~for 6 hours at full load, the 1651stance was 175, The tempelature coefficient of .~
g  resistance of the coppe1 wmdmg is 4 3 X 10”3/k at(S"C Determme_ the temperature r1se T
.~ ofthem/c. EER a S SRERAL S o aien [6]

©b) FindIj, I and Ty, in the circuit :shm;\}‘n_ m thé ﬁgﬁie"@ijsihg KirchhofPs law. -~ [10] -
( 2. .a) Use Superposition theorem to ﬁnd the current ﬂowmg through the 10&’2 resxstor shown RN
in the ﬁpure ' - S | _ ST CEEe {8
i ’ g T
_,; 200

- State Thevenin’s theorem and glve the procedure f01 Thevemzmg a mrcmt Explam o _
: the major advantages offered by use of this theorem. : Y L [8] .
"3.7a) Usethe node voltage method (Nodal) to find the current flowmg through 1OQ resxstor ' v ' '
| in the network shown below. ‘ S B
10Q

| —AMU
; <" 202 ;
| ‘ 50 <40

Tosv




)

)] Determine the powex dlsmpated in EQ'reslstor: in the circuit shown below using
l‘loztonstheorem : EE R S - .

10V P | 10A

4. a) An rms voltage of 10040 i appllea to the senes combmation of Z; and Z3 where
: Zl 20130" The effectlve .

[8]
(8]
1) 'RMS value of current ‘power factor actlve and rea

- i1) RMS value of current, power factor, active and rea
i) RMS value of cutrent,’ power factor acttve and rea

ctlve power' of path 1
ctive power of path 2 ‘
ctive power of the whole circuit .

RI‘FMQ L1=50mH '

S _ Lg-lOOmH o
VA o4y
e D RZ N IOQ o Cz = 150uF
v 325 sm. 3’77t
.. @) Define cycle Time penod angular velomty, frequency, average and rms value of an Dl
: altematmg quantlty S e Co [6]
b) A senes czrcutt cons1sts of reststan equal to 4Q and mductance of 0. OlH The
applied voltage 18 283 sin (300t + 90°)V Calculate the followmgs 1 0
i) Power factor: AR '
i) Expressmn for i(t) ,
iii) The power dissipated i in the circuit .
- 1v) Voltage drop across each elements and
v) Draw a phasor diagram = .
6. a) A 415V, 3. phase S0Hz 1nduet1on motor takes SOkW power from supply mains at
0.72 power factor laggmg Capac1tors are connected in delta across the line to -
improve the overall power factor. Calculate the capac1tance per phase in order to raise L
-the power factor to O9laggmg ) : ' [8] o

'b) Three loads (31 +_]59)Q (30 -

- J40)Q and (80 + JGO)Q are conneeted in delta to a
o 3phase ZOOV supply Fmd the

phase cuirents, ltne currents:and total power absorbed [8]
B L S
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v Attempt any Five questions. o i /&‘/ X
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v Assume suitable data if necessary. Lo

Ngcﬁ%\fm as practicable.

et )

1. a) What do you mean by ideal and, practical voltigﬁ&tég@@%%ﬁn the effect of an internal

resistance of a voltage source on its ferminal characteristics. . [2+3]

(jb;)} The coil of a relay takes a current of 0.12A. when it is at the 1‘0Cmv>té1ﬁp_eratﬁre of 15°C and
connected across a 60-V supply. If the minimum operating current of the relay is 0.14,"
caleulate the temperature above which the relay will fail to  operate when connected to the

same supply. Resistance-temperature coefficient of the coil material is 0.0043 per °Cat 6°C. [6] k
¢) Find the current through 4} resistance. ~ S J : ’ [5]
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2. 2a) State and explain Kirchoff’s laws. Determine the curreﬁf supplied by the battery in the cireuit - o
shown in figure below, : S S R [2+4] -
1000 100 © -
e Ny g B0 P
: 6]

N,

Tnt . ’ e e . ' !
¢) State and explain Worton’s theorein with an appropriate example. : BN £ 3

PPy SR




RN a) State: supel‘p%ltlpn theoremi?; A& oTy super) pe:>51t'
the voltage drop V acrosa resistor.

'b) Find the value of R such that max. "'um power wﬂl be t“ansferred to R .. Find the value of the

maxinmum power, A - -[8]
TRV § R
10
| ‘ O a) Derive the equation for mstantaneous current flowmg through a pure capac1tor When exc1ted -
E " by AC s1nusc)1d Ivoltagev I STb AN SRR
iz CoTAY L
o 6}

| |

| 7 Zn 3 : ) ‘

§ ¢) Twocoils A and B are connectecl n series across a 240V 50Hz supply. The resistance of A is

[ , 5€ and the inductance of B is 0,015H. If the input from the supply is 3 kW and 2 kVAR, find

. the mductance of A and the resistance of B. Caloulate the Voltage across each coil. [6]
|

L

2

/y Two 1mpedances cons1sts of (remstance of 150 and series connected, inductance of 0. O4H)-
. and (res1stance of 100, 1nductance 0f0.1 Hand a capacﬂance of 100 pF, all in series) are 7
connected in series and are connected toa 730\/’ S0Hz a.c, source, Find: (i) current drawn, -

- (i1) voltage across each Impedance (111) ’cotal power factor and (iv) draw the phasor diagram. [6]
b) What are the two Ways of conneotmg a 3~phase systcm? DraW their phasor diagrams and ‘
_ W11te down the Ielatlonshlp between phasc and hne Voltages and curr ents for these systems. [4]
! c) Define ‘power factor and explam the d1sadvantages and causes of low power factor’? . [6]
6. a) Listoutthe advantages of 3 phase system over smgle phase system ' . [4]
1 b) Explain 2-wattmeter method for the measirement of power in a balanced three phqse load. .

; How are the readmgs of'the two wattmeters affected when the load power factors is very low. [6]

%‘ _ c) A 220V, 3:phase. Voltage s, apphed o balanced delta connevted 3-phase load of phase ]
 impedance (15 +j20)Q2, Calculate R ” ‘ - [6]

i) ;The phase voltages .
- if) ~The power current.in each 11ne o
- 1if) The power consumed per phase .

iv) Draw the phasor diagram =~ L ' '

v) Wb at IS the phasor sum of three hne currents'f’ Whv doe«* it have.this value?

]



