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. a) A coil is connected across a constant dc source of voltage 120V, draws a current of

12A at room temperature. After running 4 hours, temperature rises to 65°C and
. o

current reduces to 8A. Calculate the current when temperature increases to 80°C z(x)nd

the coefficient of resistance at 30°C and temperature coefficient of resistance at 40°C.

[Consider room temperature = 25°C]

b) What are the differences between the electromotive force (Emf) and Potential

difference (P.d)?
c) Find the equivalent resistance Rag in the figure shown, and power dissipated in the
30 resistor.
3Q
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2. a) Determine the power through 5 Q resistor of the circuit given below using Nodel

Analysis.
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b) Using Superposition theorem, find the voltage drop across 25 € resistor.
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b comion Whrowgh 10 () resistor of he eivewit given

0.0318H inductor and a capacitor of 60pF. Calculate the time expression for cumest
phase betweon voltage and current, power factor and active power, reactive powsry
apparent ” Draw a phasor diagram.

b) In the networkshown in fig. below calculate.
D) M susceptance, admittance of each coil.

) Total by the circuit.
1) Power the circuit.
M Active power, reactive power, apparent power and complex power of the circuit
- g 15Q
k. .__WL Coil A i““»
. / ' 10Q 150}1}7
, i 100mH |
| Coil B '
o

S | V=325sin3771
) @ 3 4 wire cystem the line voltage is 400 volts and pure resistive load ¢
1, 80 and 50 respectively are connected in each phase. Calculate

 current in each line.
ent in the neutral conductor.
power consumed in the load.

 the operating principle and of a wattmeter. Explain how it measures acti

sitance and capacitor. Explain the process of charging and dischll“
n-t sketch,
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¢) Using ssperposition theorem find the current flowing through | ohm rewistors &
hown = fgure below .}

v
1 k02 o2

10 mA

#) Using mesh current method find the current following through resistors Ry as shown }
; Sgure below. 8} |

1208 R,
)2 A

Lo\

b) Caloulste the value of R which will absorb maximum power from the circust as shown
in figure bedow Also calculate the value of this maximum power 8]
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S a) Use Norton s theorcm to ﬁnd the current flowing through 1 ohm resistor for the o
shown in ﬁgurc bclow Given that all resistors are in ohms.

b) For the cu'cultshown in fig. below calculate:

i) Overall impedance of the cirouit.
i) Total current taken from supply and overall power factor of the circuit.
iii) Currents in each parallel branch.
iv) Active, reactive and apparent power of each path.
v) Construet: phasor dxagram for given circuit.
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4 ,a)bEmd the average value and rms value of periodic waveform shown in ﬁgure befow. © |

O SR
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b) Fmd the expressxon for the equlvalent inductance of two coﬂs connected in senw

opposmon

¢) An altematmg source of em. f V = 200sin (314t) volts is applied to a practxcal w

with rcsmtance 20 ohm and inductance 0.1H respectively.

i) Expressxon for instantaneous current and power factor.
ii) Active, reactive and apparent power of the circuit.
iii) Voltage drop in: resistor and inductor.

- é) Define power factor and explain why, in general, it should be kept as high as possrble ;

in power supply systems.

The power supply to a 415V, 50Hz, 3-phase inductor motor is -50kW at 0.72 power
factor lagging. A bank of capacitors is connected in delta across the line to improve
the overall power factor. Calculate the capacitance per phase in order to raise the

power factor to 0.9 lagging.

b) The three arms of a three-phase load each comprise resistance of 25 ohm and °f

inductance of 0.15 ohm in series with a 120 uF capacitor. The supply is 415 V, S0Hz.
Calculate the phase current, line current and total power consumed by the load in Sm'

connection. Take phase sequence RYB. Also draw the phasor diagram.
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. a) What do you mean by ideal and practical voltage source? Explain the effect of an
internal resistance of a voltage source on its terminal characteristics. (4]

b) 1 km of wire with circular cross sectional having diameter of 11.7 mm and of
resistance 0.031 Q is drawn, so that its diameter becomes 5 mim. What will be the new

e

resistance? | (6]
¢) Find the voltage across CE in the given circuit. - [6]
3 A P
Iy 1 I
- =40V
20V
D | e
| 2. a) Determine the current in 20 Q resistor in the network shown below using Nodal ;
analysis. » [8] '

b) Calculate the power absorbed by R resistor using Thevenin’s theorem. When-
(R=50Q ({)R=100Q2 (8]
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» mm*mAwmomc mmm-hd-.
mwofuwmmmm given below.

1 N

w/M ¢ 2x I /4

=100 V

4. a) Auuudcnilcomimdmswnnceoqud to 492 and inductance ofomn.
applied voltage is 283 sin OOO()V Calculate the following:

m a . ;‘:, e
Q@M* i(t) % > -
Lo dissipated in the circuit
jf - @ N)Voha drop across each elements
- ﬁhn phaser diagram . |
b} m tb source current, power factor and total power consumed in the given cimi. ;
" | 397 pF
: . | T S
B - 100V, 50 HZ : "
B HF 795 uF 0.025H

sv:@ ih is power factox’? Write down the drawbacks of poor power factor. Exphm
s M a capacitor across the load improves the power factor. ' S
5. 4) A balanced star connected load is supplied from symmetrical 3-phase 400V systel ‘='
~ The current in each phase is 30A and lags behind the phase voltage by 30°, Fir
- total power and draw phasor diagram of the current and voltages.

at are the advantages of 3 phase AC over single phase AC system?

ibe the method of measuring power in 3-phase circuit by two wattmeter mM

kN
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

V' The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.

- 1. a) Distinguish among voltage, voltage drop, voltage rise and potential difference. [4]
b) A 230V metal filament lamp has 60 ¢cm long filament thh cross-section 3x10%cm’.
Specific resistance of the filament at 20°C is 4x10° ohm-cm. If the working
temperature of the filament is 2000°C, find the wattage raung of the lamp.
Temperature coefficient of resistance of the filament material at 20°C is 0.0055/°C. [6]
¢) Determine the current in 4Q resistance of the circuit shown in ﬁgure below. [61
‘ 2Q 20
AN WAN—
6A o 10V
1Q an
AW~ NW— s
] aq. =
=L AANMA———
. 24V
. 2. a) Analysis the circuit of figure below, by the mesh method. From the results, calculate
; the current in the 5Q resistance. (6]
6Q 9Q
50
1.6 A Sy
3 R L
8Q 120
b) Find current in 8Q resistor of the network shown in figure below, using Superposition
theorem. . [6]
~ 36 Q? 12 Q§ "
Yot
V= fOV=F
Fi —;
c) State and explain Thevenin’s theorem with example. [4]
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(&) e supply voltage

(iii) potential difference across the resistor and capacitor
| (iv) draw the phasor diagram for R.C series circuit

- 4

- wunm below find : : 1
' Total impedance (i1) Total current (iii) Cmrenthmﬂ‘“
. 4 ‘(iv) O!uﬂltn\t.rucnveandapparempower
”‘-Abhwmchgmm showing various currents and voltage, - ,J.
v \ 40 m P
'.'. 4 MMN—TT—
i< 3Q
10 5Q
—(v)-
100 £0°V '
5. a) What are the disadvantages of low power factor and give the vanons m
‘improve the power factor. &

b) What are the advantages of three-phase power system as compared to m
system? Explain the conceptual mechanism of generation of a 3 phase supply.-

c) A 3-phase balanced delta connected load of phase impedance 15 + j20
connected 1o 220V supply. Calculate:

(i) Phase Voltages
(i) Line and Phase currents i
(1ii) Power consumed per phase
(iv) Phasor sum of line currents
Draw the phasor diagram.
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Candidates are required 1o give their answers in their own words ae far as practicable.
All guestions

7 Sigures in the margin indicate Full Marks
;MMM'M

Define the temperature coefficient of resistance and explain the sffect of temperature
on resistance of a substance,

1) A coil has a resistance of 18 £2 when ts mean tempersture s 20°C and 20 €3 when its
| mean temperature is S0°C. Find its mean temperature rise when its resistance is 210
and the surrounding temperature is 15°C.

a) Find I, I, I and Mesh current in the following circuits, using kirchhoff's law.
4Q

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

. 4) Determine the current in the 100 resistor across AB network shown below using
~ thevenin's theorem,
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b) State andxexplmn reciprotity theorem with a suitable examples, ¥,
4. a) Drive the equation for self-inductance in terms of number of turns and relm
b) Calculate the form factor and peak factor of the following waveform. ; :.4:
: 4 e .
= “20
B A

1
I
!
|
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c) The Circuit with impedances Z; = (10 +j15) Q and Z, = (6-_]8) Q are 00 mected 1
parallel. If the supply current is 20 A, what is the power dissipated in each bramk'(; ,_

5.a) A 100 kW load at 0.85 lagging power factor is being supplied by a 230 v, '
- source, Calculate the reactive power drawn from the source. If a capacitor conneete
parallel to the load improves its power factor to 0.9, find the capac1tance of h
capacitor.” Also, calculate the current drawn from the source before and {

connecting the capacnor

b) A three- phase load consists of three similar inductive coils, each of resistance 50 oh v
and inductance 0.3H. The supply voltage is 415V, 50Hz. |

Calculate :(i) the line current; (ii) the power factor; and (iii) the total power whcn he
load is star — connected. 1

c) Three loads of (31+) 59) ohm, (30-j 40) ohm and (80+ j 60) ohm are connected ond \‘
to a 3- phase, 230V supply. Find the phase currents, line currents and power X

phase sequence is RYB. Also, draw phasor diagram.
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i 1. a). With proper mathematical equations and graphs describe ideal and practical voltage
” and current source. Also explain the method for converting practical voltage source
into current source and vice versa.

b) Explain the effect of temperature on resistance.
c) Find the current supplied by the 30 V source in the circuit shown in figure.

WV

< AWA
] f 10 1Q
2. a) Wheatstone bridge ABCD is arranged as follows: AB =1 Q; BC=2Q; CD.=3 Q;
. DA = 4Q. A resistance of 5Q is connected between B and D. A 4-volt battery of
internal resistance 1 Q is connected between A and C. Calculate (i) the magnitude aznd
direction of current in 5Q resistor and (ii) the resistance between A and C by using
branch current method.
b) Calculate the current flowing in the 5 Q branch AC of the circuit shown in figare

below using nodal analysis.
' A
s 50
A B c
——AM— AN —T— WA~
20 50 20

Ly, 3= Fe 2 (H

D
c) State and explain Norton’s theorem with suitable example.

3. a) Find the power loss in 15 ohm resistor using Thevenin’s Theorem.

[5]
[5]
[6]

[6]

(61

(4]
(8]

e




b) Derive an expression for the energy stored in the magnetic field of
© NMWMNMDM

4. a) Twocoils A and B are connected in serios across 240 V, 50 Hz supply. The
ofAizSQundthindmofBiso.OISH.Utheinp\n&omhqﬂ,hj
and 2 kVAR. Find the inductance of A and the resistance of B. Calculate the

iy s e L et

b) T\voimpod-mwlllndzq-mmnnectedinpamlld.nleﬁntbmhh.
current of 16 A and has a resistance of 5Q, while the second branch takes a lagsis
current at power factor 0.8. The total power supplied is 5 kW, the applied volta
being (100 + j200) V. Determine the complex expressions for bramch and total
currents, and for the circuit constants. '

5. 8) A 400V, 50 Hz 3 phase indiiction motor takes 60 kw powcrﬁ‘omuplyl‘.,
0.8 power factor lagging. Calculate the capacitance per phase and KVAR rating ~ '
-~ phase ‘of capacitance ‘in order to improve the power factor to 0.9 lagging using

(1) starconnected capacitor bank: (ii)Delta-connected capacitor bank.
b) Three phase loads (31 +j59)- Q.30 ~j40).Q and (80 +3j60)  are com d i
to a 3 phase 200V, 50 Hz supply. Find the phase current, line current ‘and: pe
consumed. Also‘calculate overall power factor-of the circuit.

o

- -




N

“Explain constituent parts of an electric system with neat sketeh,
A resistor coil has a resistance of 20 ohm when its mean temperature is 15°C and 24

ohm when its mean temperature is 65°C, Find its mean temperature rise when its
resistance is 26 ohm and the surrounding temperature is 10°C. 151

¢) A source of unknown emf is connected ns shown in the figure. If the voltage drop
across § ohm resistor measured by the voltmeter is 20V, what will be reading on the
ammeter? Also what is the emf of the source?

=8 bl

80
b L
sy AL
13Q
2. a) Find the equivalent resistance across A-B using Star/Delta Transformation. (8]

_,~:~*.A

s

r 40

-’( v
13039

: ’\1/ 24O

ey

B
¢ consumption of 20 ohm resistor of the given network using

b) Determine the pows
nodal method.

(8]




tor are ! A

nt is 0.5A, oaluulato (1) the resistance and inductay

POWE aslpatedﬁn the coil; (dﬁ) the power factor of the mﬂ N
the cireuit,

b) A RC serdes oircuit (R, = 400, C = [OUI) and RI, gerfes clrcun" .
are connected in pamllel to each other and a source
the overall circuit, Caleulate (i) current dzam

taken from supply (ii) power factor of cireuit
power

5. &) Three impedances of (10+] 10)Q, (12+
3-phase system with line voitage 400V Caleyl
active powers, reactive powers and app

H12Q and (242)0) are.

ate all the

arent power,

b) How can we measure the power factor angle of the circuit ygj :
measurement method? CeHIPRsIY two wattme

%
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a) Whmwnwhwﬁobﬂbmm“ 4]
- b) The filament of a 60W, 230V lamp has a normal temperature of 2000°C.

Take the temperature coefficient to be 0,005 at room fem 20°C, Find the
current which flows at the instant of switching on the supply to the cold lamp.

¢) Define the terms power and energy and state their practical units.
What is monthly energy consumption and the monthly electrical charges of using the
following electrical equipment at Rs 7 per kWh?
‘ (i) Ten 1200Watt heaters for 5 hours
(1) Six 50 Watt TV for 4 hrs. \
o5 (iif)Five 400 Watt fans for 10 hours. :
- (iv)4800Watt electric clothes dryer for 2 hours. [2+4]

2. a) Usingmesh analysis determine the current through all the resistors. (6]

. 20 2 é 10

1 . 4% 7

F 6Y d'p ) Wi

3 I, 35 L

| ’ = 84
10 I

b) Using thevenin’s theorem find the current flowing through load resistance of value

-
~
~

AAAA

AAAA

2

1Q connected across terminals ab for the network shown below. (6]
60 6Q A
12V :
¢) Explain reciprocity theorem with example. ' [4]
3. a) Use nodal analysis to find the current through 4Q resistor for the network shown
4 below. : (8]
4 100 : -
kP - - ’ ‘
| 19
v /\‘ iy
Y

JTA

Yy

< <
-
A () z:20 403

T

(13)




- b) Prove the fotal equiveleni inductance of two inductive coils joined in se

b)

b)

4]

m\mnuﬁu.".wwtbm&uﬁwﬂmww_mm,\:b.&.moowmhowgmomm&m.mwmc.ﬁgaﬂ
coil and M is the coefficient of mutual inductance. v

Find the form factor and peak factor of sinuscidal voltage v = 10 Sin(wt).
4 coil and non-inductive resistor are connected in series across a 200V, 50Hz sy
The voltages across the coil and resistor are 120V and 140V respectively.
supply current is 0.5A, calculate (i) the resistance and inductance of the coil @
power dissipated in the coil; (iii) the power factor of the coil; (iv) the power fa
the circuit. _\

@

A RC series circuit (Ry = 4062, C = 104F) and RL series circuit (R; = 500, I =
are connected in parallel to each other and a source of 100V, 50Hz is mwﬁ:&“m
the overall circuit. Calculate (i) current drawn by each branch and overall cu
taken from supply (ii) power factor of circuit (iii) Active , Reactive and. >§..
power T

Three impedances of (10+10)Q, (12+12)0 and (24j2)€2 are connected in delta
3-phase system with line voltage 400V, Calculate all the phase currents, line curn
active powers, reactive powers and apparent power. |

How can we measure the power factor angle of the circuit using two wattmeter po
measurement method? #il

%%
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1. a) Differentiate between electro motive force and potential difference.

b) The current in the field winding of a motor at 20°C is 2A. After running the motor for
6 hours at full load the current falls to 1.75A. If voltage applied across the field
winding is 240V, determine the temperature rise of the winding. The temperature
coefficient of resistance of the copper winding 0°C is 0.00428/°C.

¢) A d.c circuit comprises two resistors, A of value 25 ohms, and B of unknown value,
connected in parallel, together with a third resistor C of value 5 ohms 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 (a) the value of resistor B, (b) the
voltage applied to the ends of the whole circuit, (c) the current in each resistor.

2. a) Use loop current method to calculate the current through the 5Q resistance for the
Network shown below.

3 90

0
3&% 120
|

b) Find the current through 10 Q resistor using superposition theorem.

24
)

16a(T) 1003

[31] o 40

AAAR ARAA ARAL
LALL L) iiis

12v By

-
»
A
Yy

L
na

AMAN

¢) State maximum power transfer theorem and also derive the condition at which
maximum power is delivered to the load.

3. a) Determine the value of ‘I’ shown in figure below, by using Norton’s theorem.
20

AW

4Q 20

MY
_.L_ 602 i

10V 4Q
2Q

(4]

(6]

[6]

(6]

(6]

[4]
(6]




b) Derive the equivalent inductance when two inductors are connected in series aiding
connection considering the mutual inductance. [6]

¢) A generator produces a voltage wave as a function of time as shown in figure below.
The voltage is impressed across 10Q resistor. How much energy is delivered to
resistor in 2 second? [4]

4G

| VN
4. a) Three filament bulbs A, B, C when connected separately to v = 326 sin (314t), takes
currents of 5A, 10A and 15A respectively whereas power absorbed by those bulbs are

Expression for instantaneous current (iii) power absorbed by this combination (8]

b) For the circuit shown in figure below, calculate (1) overall impedance of circuit. (i)
Total current taken from supply and overall power factor of circuit. (iii) current in

cach parallel branch (iv) Active, reactive and apparent power. [8]
4Q 39

120 5Q .

f = _@_
230V, 50 Hz !
5. a) For the following unbalanced system with balanced three phase supply of 400 V, 50
Hz, calculate [8]
i) the line currents and neutral current
ii) active and reactive power per phase X

b) How power factor is mproved in three phase system. What value of Capacitance must
be connected in parallel with a load drawing 1kW at 70% lagging power factor from a
208V, 60Hz Source in order to raise the overa]] power factor to 91%, [4-+4]
kg
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a) Derive a relation between the known resistance R; at t; °C and the unknown
resistance Ry at t; °C, when o is not known. [6]

b) Explain the process of source conversion. How is it helpful in solving electrical
networks? [4]

) A circuit, containing of three resistances 12 , 18 Q, and 36 Q respectively jointed in
parallel, is connected in series with a fourth resistance. The whole is supplied at 60 V
and it is found that the power dissipated in the 12 Q resistance is 36 W. Determine the
value of the fourth resistance and the total power dissipated in the group. [6]

2. a) Find the branch currents in the circuit of given figure below by using nodal analysis? [6]

60 5V 20 4Q

o bha 3Q e
T 6V g §4Q 10VT

b) Find current in 8 Q resistor of the network shown in figure below using superposition
theorem. (6]

<

3603 120?

zACb sog

gdv—L 60V =

T‘g d

¢) State and explain Thevenin's theorem with suitable example. [4]




3. a)

b)

b)

In the network shown in figure below, find resistance Ry connected between terminals
A and B so that maximum power is develop across Ry.. What is the maximum power?

o] PN
® z0e 3

0V
1.8

|
Lo

Derive an expression for the energy stored in the magnetic field of an inductor.

Derive an expression for the current drawn by a pure capacitor when connected across
a voltage. Explain with the help of a power diagram that the value of average power
drawn by the capacitor during one cycle is zero.

A resistance of 20 Q, an inductance of 0.2 H and a capacitance of 100 pF are
connected in series across a 220 V, 50 Hz supply. Determine the following (a)
impedance (b) Current (c) Voltage across R, L and C and (d) Power factor. Also
calculate the total power consumed by the circuit.

A coil resistance 50 Q and inductance 0.318 H is connected in parallel with a circuit
comprising a 75 Q resistor in series with a 159 pF capacitor. The resulting circuit is
connected to a 240 V, 50 Hz ac supply. Calculate: (a) The supply current (b) The
circuit impedance, resistance and reactance (c) Power factor and (d) Total power
consumed by the circuit.

Describe the method of measuring power in 3-® circuit by using two watt meters.

A 220 V, 50 Hz single phase ac motor draws a power of 10 kW at a power factor of
0.75 lagging. Calculate the change in current taken from the supply and the new
power factor when a 250 pF capacitor is connected in parallel with the motor. If the
motor is supplied through a cable of 0.05 Q resistances, calculate the power loss in the
cable before and after connecting the capacitor.

A three-phase A-connected load consists of three similar coils, each of resistance 50
and inductance 0.3 H. The supply is 415 V, 50 Hz. Calculate (i)} The line currents (ii)
The power factor (iii) Total active and reactive powers when the load is A-connected.
Draw the phasor diagram. :

Ak

(6]

[4]

[6]

(6]

[6]
(4]

(8]
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a) Define the terms of source transformation with suitable example. [4]
b) The current in the field winding of a motor at 20°C is 2 A. After running the motor for
6 hrs at full load the current falls to 1.75 A. If the voltage applied across the field
winding is 240 V, determine the temperature rise of the winding. The temperature
coefficient of resistance of the copper winding at 0°C is 4.28x10" K [6]
¢) A direct current circuit comprises two resistors, A value of 25Q and B of unknown in
series with the parallel group. The potential difference across C is found to 90V. If the
total power in the circuit is 4320 w, Calculate value of unknown resistor. B, the
voltage applied to the ends of the whole circuit and the current in each resistor. (6]
a) F md the current supply by each source using Kirchhoff's law. [6]
10Q
b) Find the current in the 10 Q resistor in the circuit below using Superposition theorem. [6]
= NN
50 28
g
p—AA
1Q 10
1A
g [ l A
" ¥
0V 100
¢) Define capacitance and find the expression for capacitance in terms of physical
dimension of capacitor also deduce energy stored in capacitor. [4]




3. a) Use Norton's theorem to find the current through 10 ohm resistor for the network
shown below. (8]

VAVAVAVAN
50 L 20
~ 100 4Q 5A
+ T 20V =
b) State the maximum power transfer theorem and find the value of Ry to obtain the
maximum in Ry power and also find the value of this maximum power for the

network shown below. [8]
50 8Q ++;
Ry
=y 3
4. a) Calculate the peak factor and form of the waveform shown below. [4]

V A

T

Vmax =100 | __
: / LY "I N
; i
.f’ \ :’ \37{;
/4

T 27 On/d 0>

b) A coil and non-inductive resistor are connected in series across a 200 V, 50 Hz
supply. The voltage across the coil and resistor are 120 V and 140 V respectively. If
the supply current is 0.5 A, calculate : (i) the resistance and inductance of the coil; (i1)
the power dissipated in the coil; (iii) the power factor of the coil; (iv) the factor of the
circuit. [6]

¢) Two impedances given by Z; = (104j5) and Z, = (8+j6) are joined in paralle] across a
voltage of v = (200+0) volts. Calculate the circuit its phase and the branch currents,

total power consumed by the circuit. Draw the phasor diagram. [6]
5. a) Three phase loads (6+]8)Q2, (8+j6)Q and (4-j3)Q2 are connected in delta to a 3 phase
110 V supply. Find the phase currents, line currents and total power consumed. [6]

b) Derive the relation between tan ¢ and the two wattmeter reading wl and w2 for a
balanced three-phase load having leading power factor. [6]

¢) Show, with the aid of a phasor diagram, how the power factor of a load can be improved
by connecting a capacitor in parallel with it. [4]

Hdk
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1. a) Differentiate between electromotive force and potential difference. What do you mean
by ideal and practical current and voltage sources? [2+2]
b) Two resistors, made of different materials having temperature coefficients of
resistance oy = 0.004 / °C and o, = 0.005 / °C, are connected in parallel and consume
equal power at 15°C. What is the ratio of power consumed in resistance R; to that in
R; at 70°C? [6]
¢) Define the terms power and energy and state their practical units.
What is the total cost of using the following at Rs. 7 per kWh?
(i) A 1200 Watt toaster for 30 minutes.
(i1) Six 50 Watt bulbs for 4 hrs.
(iii} A 400 Watt washing machine for 45 minutes.
“(iv) 4800 Watt electric clothes dryer for 20 minutes. [6]
2. a) Find Current in 1 V source of the network shown in figure below, using Superposition
theorem. (8]
b) Use nodal analysis to find the current through 6 resistor for the network shown
below. 8]
3A
i
L
6Q
5Q
- . S
T 12V T 6V




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

4.

resistance Ry. Also find the maximum power that can be transferred to the load
resistance Ry, circuit shown in figure below.

. AN _AWF_.____
o

40 4V

Eﬂg RL§

SN ==

b) Calculate the equivalent capacitance of the circuit shown below across the point AB.

1pF
GpF 3yF 2uF
2uF
AQ _ : : B
N
s

¢) Define average value and rms value of voltage in 1-phase sinusoidal a.c. system.

a) An inductive coil with impedance 7Z; = (8+j4) Q is connected in parallel with a

b)

b)

capacitive circuit having an impedance of Z; = (6-j7.5) Q, is connected in series with
an inductive coil Z; = (2.8+4j6.1) Q. Find (i) total impedance, (ii) total circuit current
and branch currents, (iii) power taken by each impedance and the total power,
(iv) overall power factor and (v) voltage drop across each impedance.

A single phase a.c. voltage of 100 s in (314t-30°)v is supplying a circuit consisting of
two parallel branches. Current through the parallel branches are 10sinwt A and
15sin (wt-60°)A. determine rms value of current drawn from the circuit and construct
phasor diagram of current and voltages. What is the equivalent impedance of the

8]

[41

[4]

[8]

circuit? [3+3+42]

Three non-inductive loads of 8 kW, 6 kW and 4 kW are connected between the
neutral and the red, yellow and blue phase respectlvely of a 3 phase 4 wire system
with line Voltagc of 400 V. Find out (i) current in.each line and (ii) the current in
neutral conductor.

A single phase 50 Hz motor takes 20 A at 0.75 power factor lagging from a 230 V
sinusoidal supply. Calculate the kVar and capacitance of capacitor to be connected in
parallel to raise the power factor xto 0.9 lagging. What is the new supply current?

k%

(8]

(8]
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. a) What do you mean by ideal and practical voltage source? Explain the effect of an

internal resistance of a voltage source on its terminal characteristic.

b) Define temperature co-efficient of resistance. The field winding of a dc 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 0.96 A, the supply voltage remaining
constant. Calculate the final working temperature of field winding. Resistance
temperature co-efficient of copper at 20°C is 1/254.5.

¢) A direct current circuit comprises two resistors, A of value 25 , and B of unknown
value, connected in parallel, together with a third resistor C of value 5 2 connected in
series with the parallel group. The potential difference across C is found to 90 V. If
the total power in the circuit is 4320 W, calculate value of unknown resistor B, the
voltage applied to the ends of the whole circuit and the current in each resistor.

a) Calculate the current flowing in the 5 branch AC of the circuit shown in figure
below using nodal analysis.

AAA

=
A A " B c
20 50 20
2h
4 2
n 40
=10V é 3
H
D

b) Calculate the value of R to receive maximum power and maximum power received by
it for the circuit shown below.

10 \vf gea 9\ RLT
]

v i

]

[6]

8]




3. a) Use loop current method to calculate the current through the 4 Q resistance for the

b)

network shown below,

=%

1A 10V T -

6Q i
State and explain Norton Theorems with the help of suitable example.

What is a parallel-plate capacitor? How do you define its capacitance?
Derive the equation for inductance in terms of its physical dimensions.

Derive the equation for instantaneous current flowing through a pure inductor when
excited by AC sinusoidal voltage V = Vm Sinwt. Draw the waveform of voltage,
current and power. Show analytically and graphically that it does not consume real
power. :

A series circuit consists of a resistance equal to 4Q and inductance of 0.01 H. The
applied voltage is v = 283 sin (300t+90°) volts. Find

(i) the power dissipated in the circuit,
(ii) the expression for i(t)
(iii)power factor

Define power factor and explain its significance. A single phase load of 5SKw operates
at a power factor 0.6 lagging. It is proposed to improve the power factor to 0.95
lagging by connecting a capacitor across the load. Calculate the KVAr rating of the
capacitor.

A star connected alternator supplies a delta connected load. The impedance of the
load branch is (8+j6) Q. The line voltage is 230 volt. Determine

(i) Current in the load branch
(ii) Power consumed by load
(ii1) Power factor of the load
(iv) Reactive power of the load

Fesfek

(4]
[4]

[6]

(6]

[2+6]

(8]
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. a) Atroom temperature of 20°C, the current flowing at the instant of switching of a 40W-
filament lamp with 220V supply is 2A. The filament material has a resistance
temperature coefficient of 0.005/°C at 20°C. Calculate the working temperature of
filament and current taken by it during normal working condition.

b) Derive the formula I = n.A.e.V where the symbols used have their usual meaning.

c) Apply KVL and KCL to determine current I, through 1Q resistor in the network
shown below. 20

[a—y

2. a) Define maximum power transfer theorem and derive the comditien for maximum:
power transfer across the load resistance.

b) Find the current in t he branch BD of the circuit given below by using Thevenin's.

pe : B

+. I,r -

' ‘ 10V

3. a) Derive the equation for instantaneous current flowing through a pure inductor. when
excited by an ac sinusoidal voltage v = v, sinwt . Draw the wave form of voltage and

current and also show analytically and graphically that it does not consume real
power. : i

b) Find the value of I_ in the circuit shown.bglow by the method of nodal analysis.

(6]
]

(5]

{81

(81

(8]
(8]



x

i

" a) What do you understand by dynamically and statically induced emfs? Hence define
self and mutually induced emf and magnetic coupling between two coils.

b) Derive an expression-for the equivalent inductance of two inductors when they are
connected in series (i) adding combination (ii) Opposing combination

-¢) A 10 Q resistor is connected in series with a 100pF capacitor to a 230 V, 50 Hz
supply. Find (i) The impedance (ii) Current (iii) Power factor (iv) Phase angle (v)
Voltage across the resistor and the capacitor.

a) Three elements, a resistance of 100 Q, an inductance of 0.1H and a capacitance of 150
uF are connected in parallel to a 230 V, 50 Hz supply. Calculate the : (i) Current in
each element (ii) Supply current (iii) Phase angle between the supply voltage and the
supply current with the help of a phasor diagram.

- b) In the circuit shown in ﬁgurc below, determine the equivalent impedance that appears
across the terminals AC. :

T o515

A

Z5=(4510)

Z,=(20+25) |

[T

¢} For the 3-phase delta connected circuit below. Determine the line currents and total
active, reactive and apparent power.

* k%

(4]

(6]

(6l

(6]

[4]

(6]




05 TRIBHUVAN UNIVERSITY Exam
INSTITUTE OF ENGINEERING . | Level BE Full Marks | 80
Examination Control Division ! programme ggg’ BME, | Pass Marks | 32
2071 Bhadra " Year/Part | 1/1] Time 3 hrs.

Subject: - Basic Electrical Engineering (EE451) -

v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v - Assyme suitable data if necessary. ’
Iﬁfme ideal current source. Show that if a, is the resistance temperature coefficient

of a.conductor at temperature t; °C then resistance temperature coefficient at t; °C is

. o
iven by ———————. 5
R Tr o, 1) bl
by A coil has a resistance of 18 Q when its mean temperature is 20°C and of 20 QQ when
its mean temperature is 50°C. Find its mean temperature rise when its resistance is 21
Q and the ambient temperature is 15°C. (5]
c) Find Vxy in the figure. (5]

i

2.\7F§1}i equivalent resistance of the given network. [5]
5Q

10V 10Q
1
—

b) Determine the value of R for maximum power to R and calculate the power delivered
under this condition. [4]

6Q - 8Q

12V ' 3Q R

[ [ 1

¢) Calculate the voltage drop across 3 Q resistor using' Superposition Theorem in the
circuit given below. [6]

6Q
ANA——
54

e



Z{./o{ Explain super node and needs with suitable example. ' 4]

b)Define capacitance and inductance. Also classify the capacitors on the basis of
geometrical shapes. : (4]

alculate the Rms value and Average value of the voltage wave given below and

c)

hence compute the form factor. (8]

N

3

2}

N
0 >
T~ 2 3N 4] tms)
W .

4. a)Explain the operation of purely capacitive circuit excited by a sinusoidal source and
hence prove that average power consumed by such circuit is zero. Draw necessary

waveforms. [6]
b) For the circuit given below, calculate the current I. Draw the phasor diagram of the
circuit. [6]
b
I
30 8§Q
V =100£0°
40 6Q
-
\}}/ The supply system is 230 V, 3-phase, 50 Hz. Determine the readings of wattmeters
W and W,. Phase sequence is AB-BC-CA. {71
« -~ \\
A -~ W| ) Y L AA

25<90°

\ . w2 /
5. a) Derive the equation for the instantaneous current when A.C. voltage is supplied to a
series R-L circuit. Draw phasor diagrams and analyze power in the circuit. [6]

alculate the amount of current through the neutral of a balanced 3-phase star
connected circuit. Also verify with the phasor diagram.

b
B3]

\yn electric circuit is being supplied by an a.c. source of 100 V rms. The circuit has a
resistance of 10 Q, inductor of 12 Q reactance and capacitance of 8 Q reactance

connected in series. Compute the active power and power factor of the circuit. [6]

kK

EUSURREE

B
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a) A coil connected to a constant DC supply of 100 V drew a current of 13 A at room
temperature of 25°C. After some time, its temperature increased to 70°C and current
fell to 8.5 A. Find the current it will draw when its temperature will further rise to

80°C. Also find the temperature coefficient of resistance of the coil at 20°C. [6]
b) Given the information provided in figure, calculate Rs, E, I and I,. Equivalent ,
resistance of the circuit is 4 Q. {5]
I
+
E — Rs

c) Apply superposition theorem to the circuit shown below to find the voltage drop V
across the 5 Q resistor. [5]

30
. ? - 40V

1

2. a) Why does the terminal voltage of a real voltage source decrease with increase in load
current? Explain how a practical voltage source can be converted into a practical

current source. {6]
b) Using star-delta transformation, find the equivalent resistance between terminals ‘a’

and ‘b’. , [6]




(O3]

)

b)

a)

b)

c)

A capacitor with capacitance of 2 pF is connected in series with another capacitor
whose capacitance is C,. If the equivalent capacitance of the combination is 1.5 pF,
calculate the value of C,. What would be the equivalent capacitance if they were

connected in paraliel? _ [4]
Determine the value of R in the given network such that 4  resistor consumes
maximum power. [5]
RQ
3Q
10V L 30 30 40
Find the value of ‘I’ through the voltage source using Nodal analysis. [8]

An alternating current of frequency 50 Hz has a maximum value of 120 A. Write
down the equation for its instantaneous value. Find also the instantaneous value after
1/360 sec and the time taken to reach 96 A for the first time. [6]

A coil is connected in series with a resistance of 30 € across 240 V, 50 Hz power
supply. The reading of a voltmeter across coil is 180 V and across resistor is 130 V.
Calculate resistance and reactance of coil. Also find power factor of whole circuit. .16}

Construct a phasor diagram of currents and voltages in a R-L-C series circuit. Assume
R=0.8Xyd=|Xc]. (4]
Explain disadvantages and causes of low power factor. [4]

A series combination resistor R and inductance L is driven by 25 V, 50 Hz supply.
The power delivered to R and L are 100 W and 75 VAR. Determine the value of
capacitance of a capacitor to be connected in paraliel with source to improve its power
factor to 0.9 (lagging). [S]

Discuss the advantages of three phase ac system over single phase ac system. For the

‘given unbalanced delta connected load, find the phase currents, line currents and total

power consumed by the load when phase sequence is abc. Construct the phasor

. diagram of currents and voltages in the load. [2+6+2]

¥
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. a) Distinguish between series and parallel corinection of resistances. Derive the equatlon
for finding equivalent resistance of three resistances connected in (i) series (n)

- Parallel.

- - - .

-

b) Find all branch currents usmg mesh analysis method in the following circuits.

lOV-J: .

5A

Aw_

8Q

_ 2Q —‘l—;OV
17T

/@ Find the cir¢uit current and currént through each brarich using branch current method. )

circuit.

240V

2 ‘a) Find the Norton s equ1valent resistance between the termmals A and B in the glvcn

@ Use mesh analysis to find the current ﬂowmg through 2Q resxstor and the potentxal

across the 4Q resistor.’

[4]

.[6]

(6]

[

- i




3. a) Using superposition theorem determine currents in all the resistors of the following:
_circuit. L - 16]

%lOQ g
g 10V

-b) The re5istance of the vari_ous arms of a wheat stone bridge are shown in ﬁ;guré below.
The battery has an emf of 2V. Using Thevenin’s theorem, determine the value and

L

—

-direction of the current in the 40Q resistor. ~ o * {6]°

%/ Derive the expression for eriergy stored in an inductive coil. : : [4]>
4. a) Two currents 1; and i, are given as, i = 10 sin(3l4t + n/14) A and '
i = 8 sin(313t-n/3)A. Find (i) iy +i; and (ii) i;—i,. Write answer in sinusoidal form.

Also draw phasor diagrams of the processes. [4+4]

b) Two impedances Z; = (10+j5) and Z, = (8+j6) are joined in parallel across a voltage
of V = 200 + jO. Calculate magnitudes and phases of circuit current and branch
currents. Draw phasor diagram. - (8]

5. a) An inductive load of 4 KW at a laggmg power factor of 0. 8drs connected across a.
_ —/ZZOV 50Hz supply. Calculate the value of the capacitance to be connected in parallel

with the load to bnng the resultant power factor to 0. 95 laggrng : {4]

- b) Three impedances of (10+_|10)Q (12+112)Q and (2+32)Q are corrected in delta to a
- " 3-phase system with line voltage 400V. Calculate all the phase currents line currents

actlve powers, reactive powers and apparent powers. - - - 8

./c) Explain two wattmeter method for a balanced star connected load How can thrs

method be used for measurement of three phase power - S [4] B

. ERE
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1. Mt are ideal current and voltage sources and explain how do they differ from the
practical ones? [4]

piece of resistance wire, 15.6 m long of cross-sectional area 12 mm’ at a
temperature of 0°C, passes a current of 7.9 A when connected to DC supply at 240 V.
Calculate (i) resistivity of the wire (ii) the current when the temperature rises to 55°C.
The temperature coefficient of the wire is 0.000 29 Q/C° [6]

c¢) Fipd the current flowing from the 10 V source using KVL. v [6]

and explain superposition theorem with an example. [4].

ow can a delta connected network of resistors be converted to star connection?
plain with necessary circuits and equations. [6]

¢) /Use Norton’s theorem to find the current through 100 Q resistor of the circuit below. [6]

‘ 2A
120 12Q
100 Q
12V




(3/.7)/Find the voltage across the 3 Q resistor in the following network by nodal analysis. (8]

. \W’m the equivalent inductance when two inductors are connected in parallel both in

(a) Opposition (b) Aiding nodes. (8]
4. a) Find the rms and average values of the waveform given in figure below. [4]
A Lo

P
/1
V]

_2q — —_— g —

- b) Define capacitance and capacitor. Explain the process of charging and discharging of
_ /apacntor w1th neat sketch. [4]

" - -
- & Q‘M‘M)-

c) Detcyﬂnne the current overall power fagtor, active, reactive and aparent power i

@b branch of the o B8]

5. a) A voltage e(t)=100 sin 314 t is applied across series circuit consisting of 10 Q

resistance, 0.0318 H inductance and a capacitor of 63.6 pF. Calculate expression for

i(t), phase difference between voltage and current, power factor, apparent power and
\)een -

active power. [8]
b) For the delta connected load, find the phase currents, line currents, power (active,

reactive and apparent) in each phases. Also determine the total active power

consumed. _ : (8]

30Q
R"“‘,F
Y J44ov i30Q (400
5 40 Q
50 Q 130Q
MM — Il

Ak k
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1. a) What are ideal current and voltage sources and explain how do they differ from the 5
practical ones? [4] 3
b
b) A piece of resistance wire, 15.6 m: Iong of cross-sectional area 12 mm’ at a
temperature of 0°C, passes a current of 7.9 A when connected to DC supply at240 V.
Calculate (i) resistivity of the wire (ii) the current when the temperature rises to 55°C. - g
The temperature coefficient of the wire is 0.000 29 Q/C° - [6]
¢) Find the current flowing from the 10 V;‘source using KVL. [6]

L\——Am_—],t
1Q 110V

2. a) State and explain superposition theorem with an example. 4]

b) How can a delta connected network of resistors be converted to star connection?
Explain with necessary circuits and equations. [6]

¢) Use Norton’s theorem to find the current through 100 Q resistor of the circuit below. [6] /

M 2A
120 12Q
: 100 Q
12V

‘[.‘ TIZV




e e T

IER T

e A i G

B e
|

3. a) Find the voltage across the 3 Q resiStpr in the following network by nodal analysis. (81

b) Obtain the equivalent inductance when two inductors are connected in parallel both in

_ (a) Opposition (b) Aiding nodes. , ‘
4. a) Find the rms and average values of the waveform given in figure below. - 4

+2

YA

-

24

N

. .:b)=Define-capacitance-and capacitor. Explain the process of charging and diScharging of s SE o

- capacitor with W
. €) Detemmine-the C

t,-overall power factor, active, reactive and apparent power in A—E-C;‘m;:[j

4]

" sach-branchrofthe givemreirenit-diagram. Also draw the phasor diagram. [8]

. a) A voltage e(t)=100 sin 314 t is applied across series circuit consisting of 10 Q

resistance, 0.0318 H inductance and a capacitor of 63.6 pF. Calculate expression for
P i(t), phase difference between voltage and current, power factor, apparent power and

active power.

(8]

~ b) For the delta connected lbad, find the phasé currents, line currents, power (active,
reactive and apparent) in each phases. Also determine the total active power

consumed.

Y J44OV

]

* %k %k

o
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a) What do you mean by ideal and practical voltage source? Explain the effect of an
iﬁtemal resistance of a voltage source on its terminal characteristic. [4]

b) A 230V metal filament lamp has its filament 50cm long with cross-sectional area of
3x107® cm?. Specific resistance of the filament metal at 20°C is 4x107°Qcm. If the
working temperature of the filament is 2000°C, find the wattage of the lamp.
Temperature coefficient, of resistance of the filament material at 20°C is 0.0055 per

_ degree centrigrade. [6]
c) Find the equivalent resistance in the figure below, and power d1s51patcd in the 10Q
reSIStor - [6]
2Q
‘T24V
o
2. a) Determine the value of current in 10 Ohm resistor in the network shown in figure
below using Star/Delta conversions. _ [6]
4Q 34 Q 30
e AAA
?89 ; §3os‘z 17 s‘2§
13 gi
‘jg F
, 180 V
b) Use Thevenin’s theorem to find the current flowing through ISQ resistor of the
network of figure below. _ [6]



<)

| 4Q
SANA——
49 16V
20 150
24

State Norton’s theorem and list the steps for Nortonizing a circuit.

3. a) Find the value of R such that maximum power transfer takes place from the current

sources to the load R in figure below. Obtain the amount of power transfer.

AW A
{ RO 1Q

40

2A )

l |

o
>
>
— AN
(41
Lo
A
~
]
~AW

b) Use mesh current method to calculate the current through the ISQ resistor in the

b)

b)

figure shown below.
8Q 120 IOQ
A

1

48V
2Q

Two capacitors, A and B are connected in series across a 200V d.c. supply. The p.d.

across A is 120V. This p.d. is increased to 140V, when a 3uF capacitor lS connected
in parallel with B. Calculate the capacitances of A and B.

Describe phasor representation and addition of two sinusoids i3 = i; + iz. Illdstrate:

i) Position of the phasors fort =0
ii) Sinusoidal waveform for increasing time.

In a certain circuit, supplied from 50Hz mains, the potential difference has a-

maximum of 500V, and the current has a maximum value of 10A. At t = 0, the

instantaneous values of p.d., and current are 400V, and 4A respectively, both -

increasing positively. Assuming sinusoidal variation, obtain the expression for p.d.,
and current. Calculate the instantaneous values of the same at t =.0.015s, and find the
phase difference between them.

a) Three impedances of (100 +j0)Q, (100 — j40)Q and (100 + j60)Q2 are connected
in star to a 3-phase, 4 wire system for which the phase voltage is 100V and its
frequency is 60Hz. Calculate the three line currents, active, reactive and apparent
power per phase. Also find the current through the neutral wire.

A voltage of 200£53.8 is applied across two impedances in parallel. The values of
impedances are (12 + j16) Ohm and (10 — j20) Ohm. Determine: (i) Total impedance
(ii) total current drawn from the circuit (iii) Current flowing through each parallel

branch (iv) Power factor of the whole circuit (v) Active, reactive and apparent power. '

Draw the phasor diagram.

%k k

fo

(4]

(8]

(8]

[4]
[6]

[6]

(8]

(8]
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a) What do you mean by ideal and practical voltage source? Explain the effect of an internal
resistance of a voltage source on its terminal characteristics. _ [2+3]

b) The coil of a relay takes a current of 0.12A when it is at the room temperature of 15°C and
connected across a 60-V supply. If the minimum operating current of the relay is 0.1A,
calculate 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 °C at 6°C. [6]°
c) Find the current through 40 resistance. [5]
16Q
AN

§1.60

+
'::I_ 40V

§60 gen
40

2. a) State and explain Kirchoff’s laws. Determine the current supplied by the battery in the circuit

shown in figure below. [2+4]
100 Q 100 Q@
M :
2
—tr ° 300 Q
= 100V o
S
A=
b) Obtain the Qoltages at each nodes by applying nodal voltage analysis. ) [6]

0.5V

F ot b g B A o

c) Stateand explain Norton’s theorem with an appropriate example. i L (4]



3. a)

b)

State superposmon theorem Apply superposmon theorem to the circui: ohOVVﬂ below to ﬁnd

_the voltage dropVacross the 5Q resxstor o s

-+ . : . sA

LAY 1{
Find the value of R such that maximum power will be transferred to Ry. Find the value of the
maximum power.

3Q 70
MV MV
—~~T 15V §3ﬂ < R
19
AN

Derive the equation for instantaneous current flowing through a pure capacitor when excited
by AC sinusoidal voltage v = Vy, sinwt. Draw the waveform of voltage and current and phgsor
diagram of the circuit. Show analytically and graphically that it does not consume real power.

Calculate the RMS and average values of the rectified sine wave of 50Hz.

ii

100A > — —— —

0 P4 2n 3n )

Two coils A and B are connected in 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 inductance of A and the resistance of B. Calculate the voltage across each coil.

Two impedances consists of (resistance of 15Q and series connected inductance of 0.04H)
and (resistance of 10Q2, inductance of 0.1 H and a capacitance of 100 pF, all in series) are
connected in series and are connected to a 230V, 50Hz a.c. source. Find: (i) current drawn,
(ii) voltage across each impedance, (iii) total power factor and (iv) draw the phasor diagram.

What are the two ways of connecting a 3-phase system? Draw their phasor diagrams and
write down the relationship between phase and line voltages and currents for these systems.

Define power factor and explain the disadvantages and causes of low power factor?

List out the advantages of 3 phase system over single phase systém.

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

How are the readings of the two wattmeters affected, when the load power factors is very low.

i) The phase voltages -

ii)  The power current in each lme
iii) The power consumed per phase
iv) Draw the phasor diagram

-v) What is the phasor sum of three line currents? Why does:it have this value? -

Aok

(4]
(6]

(6]

(6

(4]
(6]
(4]

6] -

A’ 220V, 3-phase voltage js applied to balanced delta: connected” 3-phase Toad’ of p‘xase

‘impedance (15 + j20)Q2. Calculate: [6]
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Candldates are required to give their answers in theu- own words as far as practicable.

Attempt any Five questions.
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a) What do you understand by an ideal current source" How can it be made a practical current
sources and why should we do that? . (6] -

b) What is the difference of potential between X and Y in the network shown in figure below. [5]

e e e s e e

5Q

5o
~c) Acoilis connected across a constant dc source of 120V. It draws a current of 12 Anp atroom .
temperature ‘of 25°C. After 5 hours of operatmn its .temperature nses to 65°C and current-

" - reduces to 8Amp Ca.lculatc - [5] -

) Current when its temperature has mcrcasca t0 80°C
ii) . Temperature coefficient of resistance at:30°C

a) Find the current I in the circuit of ﬁgure glven below by applying nodal voltage analysis. (6] l

602 30 _ '
\ﬂ::#—v#-—t:}__,‘ 60 .
V .
- H6Q  lea I

h} Galeulate theretirent-through 1 the galva.nometer in the bridge cucmt as shown in ﬁgugc”gwen S
. below usirfy K1rchl’ﬁ)ff’s laws: - L - e

12V . -

.€) State Thevenin’s theorem and find the “Thevenin’s equlvalent c1rcu1t for termmal palr AB of

e then%;\work-shoxmlnﬂanreoweqbe.ow I I IR 3 e

-




- 3. a) State reciprocity theorem. Verify the theorem in the network given below. 141

--—--—--—-&,*./v\,«,\’.___., M AN ——
I i

.—-—

\

b) Calculate the current in the 6Q2 resistor in the network shown below using Norton s theorem (81

9V

c) Why do we express.an ac voltage or current by its RMS value” Discuss. _ [ay

ay~Ina purel v lr-ﬂ.lc’“ve tircuit’when excited by a <1mmmdal voltage, show-mathematically-and
grapkically, that the current lags the applied voltage 5y '90° an
power cor‘sumed m: the: Inductor 1S:2e10, -

4

* also. ‘show *fh't “the' avrrage .

b) Determine the- average and r.m.s. values of voltage for smusmdal *voltage waveform as shown .
mﬁgurebelow , o LT e S o]

> ’ -
50 LYEE":lOOV
% - o
0 w4 T ; 2 _97(/4 3n 0
©). Explam Wlth diagrams what 1o you understand by ‘ v - _ 4

11) Laggmg and
“1i1) Leadmg quantities apphed to smusmdal ac system.

5. a) Anemf, e,= 1414 sin (377t + 30°) is. unpressed on the unpedance coil having a resistance of
4Q) and an inductive reactance of .1.25Q) measured at 25Hz. What is the equation of the

~ N o . - S

current? Also find the equation for the resistive drop ég and inductive drop e;. v {6]

*b) Define power factor. Explain the requirement and the method of its correction. (6]
c) List out the advantages of 3-¢ system over single phase system. - . (4)

6. a) Abalanced star connected load with unpedance (10+)5)€2 per phase is fed from a ba]anced 3
o . ... phase 400.volt Supply. C culate T . oD et

1) Tne phase voltages

1) The line currents

iii) The power absorbed and .~
1v) Draw the phasor diagram

) Explain 2-wattimeter method for the measurement of power in a balanced three phase load. )
How are the readings of the two wattmeters affected, when the load is purely resistive? i8]

lﬂ £l ﬁ

]
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Y All questions carry equal marks.
v Assume suitable data if necessary. *

° 1. a) The temperature rise of the machine field winding was determined by the
measurement of the winding resistance. At 20°C the field resistance was 150 ohm.
After running the m/c for 6 hours at full load, the resistance was found to be 175 ohm.
If the temperature coefficients of resistance of the copper winding is 1.57x107%/°C at _
0°C, determine the temperature rise of the machine. | e '

C e

b) What are 1dea1 and practlcal voltage and current sources? Explam

2. a) Calculate the current in the 15Q resistor in the network shown in figure below using
superposition theorem.

"1'09

5Q - 15Q - 10V

pEE————_

[

—r-

b) Determine the current I through 15 Q resistor in the network by Norton’s theorem.

: iOQ

20Q2 - 15Q2

) a) Use nodal mcthod toﬁnd the current through 10Q resistor for circuit shown below.

FE T L




h

h\

a)

b)

ce o at ataa

s N LN

Cal ulate the value of R R % receive maximum power and the maximvm power
received by it for the circuit shown below.

-
2Q

SR > 40 602 =R

12V ‘
| | ——— 10V

A series circuit consists of a resistance equal to 4Q and inductance of 0.01H. The
applied voltage is v =283 sin (300t + 90°) volts. Find

i) The power dissipated in the circuit
ii) The expression for i(t)

iii) Power factor and

iv) Draw a phasor diagram

For the circuit below, calculate

i) Magnitude and phase angles of current in gach of the branches,

ii) Active, reactive and" -apparent power and power factor of the circuit, and-

i), Draw the vector diagram mdlcatmg branch currents and supply voltage .

300 20Q
400 sin 300t

50mH  ———— 83.3uF

Describe the advantages of three phase AC system over single-phase AC system.

Three phase balanced load consists of three similar coils, each of resistance 50Q2 and
inductance of 0.3H. The supply voltage is 415V, 50Hz. Calculate (i) The line current
(i1) The power-factor (iii) Total power consumed and (iv) Draw the phasor diagram.
Take RxB as phase sequence. '

Define power factor and explain the disadvantages and causes of low power factor?

A single-phase 50Hz motor takes 20A at 0.65 power factor lagging from a 230V
sinusoidal -supply. Calculate the KVar rating and capacitance to be connected in

‘parallel to raise the power factor to 0.9 lagging. What is the new supply current?

* 5k 3%




