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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.

b) Calculate the temperature at which the resistance of a conductor becomes 20% more
than its resistance at 27°c. The values of the temperature coefficient of resistance of

the conductor is 2.0 x 10™/°c.

Three resistors of value 16 Q, 24 Q and 32 Q are connected in parallel and take a total
current of 5.2 A. Find (i) current in each resistor (ii) voltage across the combination.

Determine the power through 5Q resistor of the circuit given below using Nodal
Analysis.
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b) Find the maximum power than can be delivered to the load resistor Ry, of the circuit

shown in the following figure.
50

100

AV

State and illustrate superposition theorem.

a)

Define capacitance in terms of circuit viewpoint, energy viewpoint and geometrical
viewpoint.

b) Find form factor for the voltage wave as shown in figure.
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©)

. a)

b)

. a)

b)

Explain voitage — current relationship in pure inductor. Also, illustrate that an
inductor does not consume any wattfull power over one cycle of A.C. supply.

A voltage of e(t) = 169.2 sin314t Volts is applied across series RLC circuit consists of
a resistor of 30 ohm, an inductor of 80 mH and a capacitor of 40 pF. Find out the
current in the circuit, power factor, active power consumed, reactive power
consumed, voltage drop across each components.

A circuit consisting of a resistance of 30€ in series with an inductance of 75 mH is
connected in parallel with a circuit consisting of a resistance of 20Q in series with a
capacitance of 100 uF. If the parallel combination is connected to a 240v, 50Hz,
single-phase supply, calculate (i) the current in each branch (ii) the total current and
power factor, and (jii) power consumed.

In the star-connected load 3 - ¢ as below find neutral current when 3 - ¢ supply is
415 V.

o
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10/80° €
T N
) 20{=.45° ©
_ s 15/50°

Iy
A load of 150 kW at 220V, 50 HZ at power factor of 0.7 lagging. Calculate the Kvar
rating and capacitance of the capacitor to improve the power factor to 0.95 lagging.
What will be the new supply current in this case?

A 3-6 500 V motor load has a power factor of 0.4. Two wattmeters connected to
measure the power show the input to be 30 kw. Find the reading on each wattmeter.

Kok
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1. a) The resistance of a transformer winding is 460 Q at room temperature of 25°C. When
the transformer is running and the final temperature is reached, the resistance of the
winding increases to 514 €. Find the average temperature rise of winding, assuming
that app = 0.004/°C.

b) What are ohmic and non ohmie conductors? Discuss voltage current characteristics of
a metallic conductor.

¢) Inthe given circuit, calculate the current flowing throwing 12 Q resistor when
i) Cand D are open circuited.
ii) C and D short circuited.

6Q : 40

2. a) Prove that VI relation is linear but Power-voltage relation is non-linear.
b) Calculate the current through 8 Q resistance using Thevenin's Theorem in the given
circuit.
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¢) Determine the value of source current in the network shown below using star data
delta transformation.

0180 VO~

3. a) Determine the current in 6 Q resister in the circuit shown below using superposition
theorem.

b) Find the expression for equivalent self-inductance of two coils when they are placed
near to reach to each other in parallel aiding type.

¢) Define power factor and explain cause of low power factor. Why in general, it should
be kept as high as possible as in power supply systems.

4. a) Determine the average and rms value of voltage for sinusoidal voltage waveforms
shown in figure below. Also find peak and form factor.

.

+2

A A A A,
g

b) Find the source current, power factor and total power consumed in the given circuit
and show the main voltage and branch currents in phasor.

¢) Define the terms for an a.c quantity.

1) Lagging (ii) Leading (ii) In phase and (iv) Out of phase be 180°. Draw phasor and
wave diagram also.

5. a) An unbalanced star-connected load shown in figure below is supplied by three phase
balanced supply of 400V, 50Hz system. Find line currents, current through neutral
wire, active power, reactive power and apparent power and overall power. Also draw
the phasor diagram.

b) Write the operating principle of a wattmeter., Explain how two wattmeter can measure
an active power in a 3 phase circuit.

o Lo

(4]

(8]

[4]
[4]

(6]

[6]
[4]

(8]

(8]




TRIBHUVAN UNIVERSITY  Exam. _ Regular :-
INSTITUTE OF ENGINEERING Level | BE F ull Marks i
g . h BEL, BEX, BEL i
Examination Control Division oot , -

Programme BCT, BA‘\/L BIE, | | Pass Marks
BAG,BAS,BCH L
2080 Bhadra Year/Part 1/1 . Time Shrs.

Subject - Basu: Electrical Engineering (EE 401)

v Candidates are required to give their answers in their own wordsas faras practxcable

V' Attempt All questions.

v The figures in the margin indicate Full Marks. =Y |

v’ Assume suitable data if necessary. —

1. a) Define resistance and resistivity. List out the factors affecting the r1esistance of a

conductor. How they affect its value? [6]
b) The field winding of dc 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

working temperature of field winding. Given o4 = "; ¥ and voltage = 230V. [5]

c) A wheatstone bridge circuit has Rag = Rep = 600, Ree = Rap = 400, Rgp = 100Q.
Supply is connected to points A and C. If the current drawn from the supply is 100

mA, find the currents through branches Rgp, Rpc and Rpe. [5]
2. a) Using Nodal method, find the current through the resistors in the circuit configuration
of figure below. [6]
wa
SAAFA
1V,
i
,’ND*
J‘F%

b) For the network shown in below, draw a Norton's equivalent circuit and determine the

current flowing through 15Q resistor. [6]
“MAN J
o Jig |
=" £
50V

c) State and verify reciprocity theorem. | [4]



3. a)
b)
c)
4. a)
b)

b)

Derive the equation for inductance in terms of its physical dimensions. [4]

Find (i) the average value and (ii) mms value for the Saw-tooth voltage of peak value

Vo as shown in the figure below. (6]
+V .

Derive an expression for the current drawn by a pure capacitor when connected across
a sinusoidal voltage. Explain with the help of a power diagram that the value of
average power drawn by the capacitor during one cycle is zero. [6]
A voltage v(t) = 254.52 sin (377t + 10°) is applied to a circuit. It causes a current to
flow which is described by I(t) = 14.14 sin (377t - 20). Determine the power factor
and the average power delivered to the circuit. [6]
In the network shown in figure below, calculate. [10]

1) Conductance, susceptance, admittance of each coil.

ii} Total current taken by the two coil.

iii) Power factor of the circuit.

iv) Active power, reactive power, apparent power and complex power of the circuit.

158 S TT
AL 30mH
il LT
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.~ 100mH
e ewzwor——
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e
V =325sin377t

A 400V, three phase, 50Hz induction motor takes 40 kW power from supply mains at
0.6 power factor lagging. Calculate capacitance per phase of delta (mesh) connected
capacitors to improve the overall power factor to 0.95 lagging. [6]

An unbalanced three wire delta connected load has balanced voltage of 200V. The

loads are Z; =31 +j59 Q, 7, =30 ~340Q, Z3 =80+ j60 Q. Calculate [10]
i) Phase currents.

ii) Line currents.

1ii) Active power, reactive power, apparent power and complex power
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1. a) Stale and explain Krichof's current and volage laws. Find the current flowing

through 2 ohm resistor using KCL equations. 16]
Ry R:’.
_’__fﬁ 0
Bi__-_l.:.zs:v: 202R, v _-_..l;_ B2
b) Find voltage across the given load resistance Rp. [10]

[r

I
sov 19
2. 4) Find the current supplied by 10V source using Nodal Analysis in the circuit shown in
figure below. [8]
5V 411

20

b) State and verify Reciprocity Theorem with an example. 8]
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3. a) Explain the parallel connection of inductors with suilable example and also find the

equivalent inductance of the circuit, (8]
b) A full wave rectified sinusoidal voltage shown in figure below. Find the average and
effective value of the voltage. [8]
v

Vi

> 0
0 n 2r 3n
Fig: Full wave rectified sinewave
4. For the circuit shown below. Calculate [16]

(i) Overall impedance of the circuit
(ii) Total current taken from supply and overall power factor of the circuit
(iii)Currents in each parallel branch
(iv)Active, reactive and apparent power
(v) Construct Phasor diagram for given circuit

230V, 501z

3. a) Discuss the advantages of three phase system over single phase system. Mention the
causes of low power factor and its measures to improve, [6]

b) A 380 V, 3-@ voltage is applied to a balanced star connected 3-@ load of phase

impedance (5+{9)C2. If wattmeters are connected taking Y phase reference, caleulate

wattmeter readings and also reactive power, apparent power and active power
consumed, Take RYB phase sequence. [10]

L
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1. a) Define ideal and practical voltage souree. Explain the role of intermal resisiance in
practical voltage source with an example, 18]
b) Using Deltz-Star transformation, determine resistance between terminals & and b in
the circuit shown ia the figure, [8]
’ a 0 W 60 d
40 40 -9
N . e
AAR (]
Yvy
A =i :Eﬁﬂ
2. a) Find the current through 2Q resistar using mesh analysis. 8]

4
il

VW

b) Find the value of resistance to be connected across the terminals A and B to transfer

maximum power to it and find the value of this maximum power for the network
shown below. 8]
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3. 2) Caleulate the average value, rms value and form factor of the given voltage signal. (8]
Jr vit)
Pliaes orarn

[

VT e

()

b) A single phase inductive load of 4k at = power factor of 70% (lagging) is connected
scross 240V, S0Hz supply. Calculate the KVAR eapacity of the capacitor bank and
value of capacitance that must be installed i parallel with load to bring the overall

power factor to (i) unity, (i) 8% lazeiny. (8]
4. In the network shown in figare below, determine; [16]
(i) Total impedance
(ii) Total current drawn from source
(i) The overall power factor

(iv)Total Volt Amperes, Active Power and Reactive Power
(v) Is the eircuit capacitive or induetive?
(vi)Construct the phasor dingram for giver eircuit,

5. a) The star-cornected 102d having impedance of (12416)Q per phase fed from 2 SO0Hz
three-phase, 400V, balanced supply, with the phase sequence as R-Y-B. Find the line
current, power factor, active power, reactive power, reactive VA and total volt-
amperes (VA). [10]

b) Describe the measurement of 3-phase power by two wattmeter method. [6]

=H%

202
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Candidates are required to give their answers in their own words as far as practicable.

. 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.

14+4]

b) Using loop current method, determine the current through 5Q resistor in the circuit

below.

2. a) Find the I; using Y/A transformation method, in the network given below.
40 340 300

170

: 180V

b) Find the current though 3Q resistor using Thevenin's theorem.

& B B, S

(8]

(8]



3. a) Using Nodal analysis, determine the current through 2Q resistor in the circuit below. [8]
—‘\ 10V

LY

«~/\;\VA
%
IV

b) What is a self inductance? Derive the expression of equivalent inductance, when the
two inductances are connected in series (opposing). 4]

c) "The average power over complete cycle in a purely inductive circuit is zero". Justify
with necessary waveforms and mathematical expression.

—
-+
—_ ey

4. a) Find the rms and average value of the following waveform.

—
[=.=]

- ot

34w 2n

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 ZKW and 2kV AR, find the inductance of coil A and resistance of
coil B. Also calculate the voltage across each coil. [8]

5. a) A two wattmeters measured an input power of 30KW and 40KW 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 diagram
for the second condition. [8]

b) Three loads 4-3j, 6+8j, and 8+6j are connected in delta to a 3-phase, 400V supply.
Find phase currents, line currents and total power consumed. [8]

sk



£ F
4 ! 1

/
TRIBHUVAN UNIVERSITY Exam. B4

INSTITUTE OF ENGINEERING Level BE ' Full Marks | 80

Examination Control Division | Programme | pax e pac; 5As | Pass Marks | 32

2076 Ashwin Year/Part |1/1 Time 3 hrs.

Subject: - Basic Electrical Engineering (EE 401)

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN

[y

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 rise when its resistance is

21 ohm and the surrounding temperature is 15°C. - [6]
c) State and explai'n Kirchoff’s voltage laws. Determine the current supplied by the
battery in the circuit shown in figure below. [61
100
l b A RA
50
§30 Q
T 100V 300
200
2. a) Use Nodal Analysis Method to determine the V,, Vy and V. and Calculate current
through 2 ohm. [8]
12v
11
va 2 ohm Vb /8,5\ ‘JVC

%5 ohm T SA 5 Ohm 2.5 Ohm Q>3A

b) Find the current I as shown in figure using star — delta transformation. [8]
I
20
19V ”_L“‘T‘ 10Q




. a)

b)

b)

Calculate the current in the 10 resistor in the networks shown in the circuit using
Thevenin’s Theorem. (8]

Explain what is mean by self inductance and mutual inductance of a coil. [4]

Calculate the average and rms value of the waveform shown below, aver one cycle. [4]

Ty Ty 3T,

t seconds
tate and explain reciprocity theorem with a suitable example. [4]

A resistance of 209, 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
(i) impedance (ii) current (iii) voltage across R, L and C. [4]

Two impedances z; and z, are connected in parallel. The first branch takes a leading
current of 16A and has a resistance of 5Q, 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+j200) V. Determine the branch and total currents. [8]

What are the disadvantages of supplying a low power factor? A 100 KW load 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 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. [2+6]

A three phase delta connected system with 400V line voltage is connected to three
unbalanced loads: (12-j16)Q, (3+j4), and 20Q, are also connected in delta. Find
(i) phase currents (ii) line currents (iii) total active power consumed. ' 8]

* %k %k
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1. a) Discuss on brief voltage and current sources. Also justify the statement “terminal
) g justify ¢
voltage goes on increasing on decreasing load current”. L 4]

b) The resistance of the certain length of wire is 4.60 ohm at 20°C and 5.68 ohm at
80°C. Determine (i) the temperature coefficient of resistance of the wire at 0°C,
(ii) the resistance of the wire at 60°C. 161

¢) 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. [6}
40 20
‘V\r—»‘-——-} VN
| |
. R \ I 8a | \
A L AR
{
;é |
24V
2. a) Use loop current method to calculate the current through the 5 Q resistance for the
network shown below. [8]
1
10Q )
S0V 4 é 30 o
>
E_@__/\/\/\/\
2A
§ 50 o
.

b) Using delta/star transformation, find the galvanometer current in the Wheatstone
bridge. [8]




3. a) Find the current through R using thevenin’s theorem. Also, find the value of R such
that maximum power transfer takes place from the source to R in the network shown
below. [81

b

100G 50 vie]
5A Q/ ®)

+,
| I =gy
b) Derive an expression for the equivalent capacitance of a group of capacitors when
they are connected in series. [41
¢) Calculate the form factor and peak factor of the following waveform. [4]
F-3
20
10 . ;
i !
H i
] ¢
i i -,
T 27 3T 47
4. a) State and explain Norton’s theorem with a suitable example. [4]

b) A resistance of 12 Q, 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. {41

¢) A parallel circuit consists of two branches, one containing a coil of resistances 5 Q
and inductance 38.2mH, the other a non-inductive resistance 16 Q in series with a
capacitor of 300 uF 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 (e) the components of an equivalent circuit consisting
of a resistance and reactance. 18]

5. 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. {81

k%K
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. a) Differentiate between Practical Voltage Source and Practical Current Source. : [4]

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

working temperature of field winding. Given, a, =

! and voltage = 230V. {6]
2345 -

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.-

2. a) Solve the given network with mesh analysis to find voltage drop on 5 Q resistors. [6]

2Q 10v

[6]

-
s

2Q
ey

~—8v
30

5Q

20y %

——]

40

Soa.

b) Use nodal analysis to find the current through 4Q resistor for the network shown

below.

AR -W/\

4V

(6]

8Q

,§8§2 §6Q

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




3. a) Using thevenin's theorem find the current through the 4Q for the network shown

6}~

below. [6]
b) thennme the power dlssxpated in the 8Q resistor of the given network using star-
delta and delta—star transfomxatlon
[4]
4. a) F ind the form factor and peak factor of the current waveform given below. [4]

«? gl

coil of inductance 318.3 mH is connected in series with a 200Q resistor to a 240 V,
520 Hz supply. Caleulate 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 (i) 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 KV Ar rating of the capacitor. [3+5]

b) For the following unbalanced system with balanced three phase supply of 400 V, 50
Hz, calculate: ; {8] E=

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

iii) Draw the phasor diagram.

Baleiced
thres -phasesipply

ko
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- a) What do You mean by ideal ang practical voltage and current source? Explain the

method for converting practica] voltage source into current Source and vice versg,

b) A 60 watt, 240 vV 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, 18Q ang 360 Tespectively
Joined in parajle] is connected in series with a fourth resistance. The whole circuit js

b) For the circuijt shown in below £ re, determine the resistance between points A and
B using star / delta transformation theorem,

6Q 3 40

50v f' %59 50
1Q

[5]

(6]

[5]
[4]

[6]

[6]

i
>
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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. i8]

A - 200
§ } 4\

20 Q
0Q
0057

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. i8]

4. a) Two inductances L, and 1, 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 combination when mutual flux opposes
the individual flux? 4]

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

1 ; L . . :
1, =lOsm[mt+—2~J 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)voltage 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
R;=150 Li=005Hoa--A VA CFF
A ]

LA p—

R3; =200 C; = 100pF j

~———D ‘1'7‘..'
200V, 50 Hz




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
(1) unity (ii) 0.95 lagging.

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

(1) 160 kVA at 0.7 power factor lagging -
(i1) S0 kVA at 0.65 power factor leading
(111)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.

Lk

6]
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Assume suitable data if necessary.

a) What is source transformation? Explain with the help of an example.

b) A coil of stranded copper wire having a resistance of 12Q 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 V,y in the following circuit diagram.

a) Use loop current method to calculate the current through the 2Q resistance for the

network shown below. .
7 TN

N

1Q

30
20

—:g— 125

b) Solve the given network with nodal analysis to find voltage drop on 8Q resistor.

-————,J\/V\/\, ':‘-*
8 Q v
4 Q
AN\ AR~
——8v
=
2 0 6Q§
: @ :
P

¢) State and explain Norton's theorem with suitable example.

Vs R 20

2A

[4]

(6]
(6]

[6]

(6]

[4.




3. a) Find power dissipated in 3 Q resistor using Norton's theorem.

AAAA = X
20 4Q I
L
30
20v (F
. ,L,IOA 30
¥

b) Calculate the value of 'R' such that maximum power will be absorbed by it in the

given circuit.
5Q 10Q

v YN b

10v %R 20V

c) What is inductance? Derive the expression for two inductances in series, with mutual
flux aiding each other.

4. a) Calculate the average (half period) value and mms value of the waveform shown
below.

V4

A
Vi
L L 2n

/6 S7/6.5- '\ / (€]

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 (ii) active reactive and apparent power of
circuit (iii) voltage drop on resistor and inductor and (iv) construct phasor diagram for

above circuit.

>
>

c¢) Find current flowing in each branches of the following circuit:

A
8Q  06mH| ° Q
20v, SOHZ

[6]

(6]

(4]

(4]

(6]
[6]




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. [8]

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. [2+6]

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

a) A coil has a resistance of 100 ohms, when the temperature is 20°C and 110 ohms

when the temperature is 45° C. Find temperature rise when its resistance is 124 ohms,
and surrounding temperature is 15° C.

b) Find the equivalent resistance between A and B for the network shown in figure

below.
24Q
8Q 8Q
T ANN—
A
®|
¢) Find current from the source in the following circuit diagram.
0 20 2
Ay,l"r l‘l'A' A'A*l'_ =
Qav 28] m;ﬂ» 5:&_

2. a) Find the current in 5-ohm resistor in the network shown below by using superposition

theorem.

0.5

_/\N\I i W\F AM
60 5V 20 4Q
30
i = &V §

§4Q VT

f6]

[4]

(6]

(8]

(81




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

4 Q, will deliver maximum power. Also find that maximum power. [8]
R
20V
Y
r 40
‘ v = 4
- (,b s 30 RL=40Q
b) Derive an equation for inductance L in terms of flux linkages and current change. [4]
¢) Calculate the (i) average value and (ii) RMS value of voltage wave shown in figure
below: [4]
B :
1ovh s e =
e
0 b1 e am
B . S
i

4. a) Determine the value of current I;, I, and I and overall factor of the circuit shown in
figure below for series and parallel circuit. Also draw the phasor diagram and find the
total power consumed by the circuit. - [8]

100y, J0HZ .

b) A coil is connected in series with a non-inductive resistance of 300 across 240V,
50Hz, 1-¢ supply. The reading of voltmeters across the coil is 180 V and across the
resistance is 130 V. Calculate, [8]

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. [8]

b) Three similar coils"each of resistance 7Q) and inductance of 0.03 H are connected in
Delta to a 400 V, 3 phase, 50 Hz supply. Calculate the line current and the total power
consumed. {8]

¥ %% c
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1. a) A 60 W, 240 V incandescent filament lamp is switched on at 20°C. The operating
s 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]
b) 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? [51
8Q - 1"MQ
¢) What do you mean by ideal and practical voltage and current sources? [5]
2. a) Find the power dissipation in 15 Q resistor shown in figure below using mesh
analysis. [6]
W\, —AW —AMA~
200 15Q 10Q -
== 400V é 800 Swa Loy
b) Find current on load resistor Ry, if its resistance is 2 Q, using superpositif)n theorem. [6]
2Q
1V R, f 220
' 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 Ry. Also find the maximum power that can be transferred to the load
resistance Ry.

Ay w—F
40 0\

ea»g : RL§

2Q

AN

8V—

g | 75

b) Derive the expression for the inductance of inductor in terms of its physical
dimensions.

¢) Calculate the average and rms value of full-wave rectified sine wave as shown below.

Em{~ "/ -
/ /
o : -
0T na "

T oSp4 T 6

4. a) 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 pF. 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 and
power factor and (iii) Power consumed. Also draw a neat phasor diagram.

b) For a series path with a resistance of 8 Q, capacitor of 120uF and an inductance of 0.1
H, a capacitor 180uF 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.

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

b) For the circuit shown in figure below, calculate the current through the neutral and the
total power consumed in the load.

="
100 g
415V I
baianced = e
supply
150 20Q
e g
By

c) Explain with connection diagram the measurement of 3-¢ power using two
wattmeters.

ko

(8]

[4]
[4]

(8]

(8]
[4]

(8]

[4]
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1. a) Explain ideal current and voltage sources.-

b) Define temperature coefficient of resistance. The resistance of a certain length of wire

is 4.6Q at 20°C and 5.88Q at 80°C. Determine (a) The temperature coefficient of
resistance of the wire at 0° (b) The resistance of the wire at 60°C.

c) State and explain Superposition theorem with an appropriate example.

2. a) Find out the current through 5 ohm resistor connected across the terminal ¢ and d in
the network shown below using the Venin's theorem.

5Q d ,2

b) Use Nodal Analysis Method to determine the Vg, Vp and V. and calculate current
through 2.5 Q.

BA ve

va 20m Vb
ANN—@
>
§ Ohm T5'« : & Ohm fz.sonm 3A

3.‘ a) Find the resistance between the terminals A and B in the circuit segmeﬁt below..

R
A%
400
A Ri ) |- B
‘ 1.00 soa - 30
R
“AAN—

200

(41

(8]
(4]

(8]

(8]

4]




b) Three capacnors A B and C have capacuances 10, 50 and 25 pF respecuvely o
Calculate: - , . [6]

i) Charge on each when connected in parallel toa250V supply
u) 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 Rygemai = R" (6]

4. a) Derive the expression for electrical current in a pure inductive circuit when input
power is V,Sinwt. 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. [6]
b) In the given circuit, find the current through the inductor, what is the equivalent
impedance? (6]
5o
M
yA

L C’D e m/l\y o

c¢) Find the peak factor and form factor of the triangular wave shown in figure below. (4]

5. a) Explain the importance of power factor in an ac circuit, with suitable example. How
power factor can be 1mproved? [4]

b) A three phase star connected system with line voltage 400 V is connected to three
loads: 25£0°, 11£-20° and 15Z£10° (also connected in star). Find the line to line
current, t total power and current in the neutral of the system. (8]
¢) Define phase sequence and explain its 51gmﬁeance in thrée phase system. o [4]

Tk
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a) What is the difference between the potential difference and electromotive force?

b) Find I, I; and I; in the circuit shown in the figure using Kirchh-off’s law.

c¢) What is the value of the unknown resistor ‘R’ in figure below, if the voltage drop

across 500Q resistor is 2.5 volts?

NN ANV

550Q 50Q

¢

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

in the network shown figure below. .
’ 10Q

— AV

=5 Q)
+25V

dj'_f_sov

t4]
[6]

[6]

(8]




- . v). Draw a phasor diagram

b) For the cn'cmt shown in ﬁgure below calcuiate the current in the lO oh
usmg Thevemn s theorem . : :

80 12V

250 ézg S A,éxo-g.
:l:»zov ‘ |

|

3. a) Determine power dissipated in 3Q resitor in the circuit shown in figure below using

1Q

Norton’s theorem.

. 2Q
1; 10A
v 2Q

b) An inductor is to be made with copper wire wound on a circular iron core having
mean length of 40 cm with cross-sectional area of 50 sq mm. If the required value of

a

b

inductance is 500 mH, calculate the number of turns reqmred given that relative -

permeability of the core is 1500.

4. a) A 415V, 3 phase, 50 HZ induction motor takes 50 KW power from supply. mains 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) Three loads (31+j59) €, (30-j40)Q2 and (80+j60)Q2 are connected in delta to a 3 phase,
200 V supply. Find the phase currents, line currents and total power absabed.

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

alternating quality.

b) A series circuit consists of resistance equal to 4Q and inductance of 0.01 H. The
applied voltage is 283 sin (300t + 90°)V. Calculate the following:
i) Power factor
ii) Expression for i(t)
iii) The power dissiputed in the circuit
iv) Voltage drop across each elements

* %k

(8]

(8]

5]
8]
©

[10]
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AN

What is the factor responsible for the deviation of the practical sources from their

1. a)
ideal behavior? Explain the effect of this factor on the terminal characteristics of the
voltage source. [6]
b) Write down the steps to calculate Norton's equivalent resistance in the circuit with a
suitable example. [4]
c) A conductor material has a free electron density of 10?* electrons per m’. When a
voltage is applied a constant drift velocity of 1.5x107 m/s is attained by the electrons.
If the cross sectional area of the material is 1 cm’, calculate the magnitude of the
current. [61
2. a) Explain with neat diagram and write the equations for Delta- Star Conversioz and for
Star-Delta Conversion. [4]
b) Find the equivalent resistance across the terminals A and B, RT; 16}
L -
c) "Thevenin's theorem and Norton's theorem are dual of each other". Justify the
(6]

statement with suitable example.

3. a) Use Superposition theorem to find the current I; through 2 Q resistors in figure
(8]

below.
10Q 10V I,
h
3Q
SA > Q 2Q
~d
RAE
20V
OR



Find the current passing through 10 Q resistor using loop current method.

8 Ohm
A A

12 Ohm

.
>

BV
I|—
—10v 24 §1u Ohm

7
yalculate the inductance that must b;::onnected in parallel with a 100 MH inductor to
give a total inductance of 70 mH. Assume no mutual inductance between the two. [4]

¢)_Two impedances (3-4j) and (8+6]) are connected 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. i4]

B

a) Find the average value, rms value of the voltage waveform given below. Bt

100 W

b) An Industrial load consists of the following: ' (8] ;

i) A load of 200 KVA @ 0.8 power factor lagging _
i1) A load of 50 KW @ unity power factor :

iii) A load of 48 KW @ 0.6 power factor leading

Calculate the total KW, Total KVAR, Total KVA and the overall power factor.

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] ;

i

W
Y
~

T

wattmeter method of Active Power Measurement in Three Phase AC system? What is

\.
b) With the help of necessary Phasor diagram and circuit diagram, explain the two \,\
the variation of wattmeter readings with load Power Factor? l

8

o

|

[

vé (‘——]

kG

e

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

b) Two resistors made of different materials having temperature coefficients of
resistance a; = 0.004/°C and a; = 0.005/C° are connected in parallel and consume
equal power at 15°C. What is the rate of power consumed in resistance R; to that in

Ry at 70 ¢°? B [6]
¢) Calculate the value of unknown resistance R in the circuit shown below and the
current flowing through it when the current in the branch OC is zero. [6]
C

2. a) Calculate the output voltage, V, for the circuit shown in figure below using Kirchoff’s
laws. {51

2Q
—N\N—

—O- 4
b) Determine the power dissipated by 52 resistor in the circuit shown in figure below by
applying nodal voltage analysis. 6]
' 5A ’
. . >3.0- 5
40 V() 3N ‘%
4Q
MY

¢) State and explain superposition Theorem with an appropriate example. [5]



3. a) For the circuit shown in figure below, what will be the value of Ry to get the

maximum power? What is the maximum power delivered to the load?

A

b) Determine the current in 20C resistor of the network shown in figure below using Star

Delta Transformation

ar
I
2V

c) State the definition of the capacitance and from it write an equation for the charge

stored in a capacitor.

a) Derive the equation for instantaneous current flowing through a pure capacitor when

excited by AC sinusoidal voltage V = Vi, Sinwt. Draw the waveform of voltage and
current and phasor diagram of the circuit. Show analytically and graphically that it
does not consume real power.

b) ‘A coil takes 1.3 kVA nd 1.2 kVAR when connected to a 240 V, 50 Hz sinusoidal

supply. Calculate: (i) Power dissipated (ii) Current and (c) Inductance of the coil.

¢) A Circuit consisting of a resistance of 30Q in series with an inductance of 7SmH is

connected in parallel with a circuit consisting of a resistance of 20Q in series with a
capacitance of 100uF, if the parallel combination is connected to a 240V, 50Hz,
single-phase supply. Calculate (i) The total current (ii) Power factor (iii) Active and
reactive power. Also draw a neat phasor diagram.

a) 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 phase and line
current for these system.

b) A 220 V, 3-phase voltage is applied to a balanced delta connected 3-phase load of

phase impedance (15+j20)Q2. Calculate:

i) The phase voltages

ii) The phasor current in each line

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?

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

load.

* ok %
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(4]

(4]

[4]

(4]

(8]

(4]

(8]

[4]
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—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. [4]
200V _'_I:"_
80Q 75Q
{ 2
_ _ ¥

_((‘/)/ Find the currents I, I;, I3 using Kirchhoff's Law and also find the power output of

each voltage source of figure below? (8
3 Il 780 Iz
2a
Sv
10V =
Sv
Fig: 1.2

—2.ya) The resistivity of a 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
and (b) along the thickness. [t

__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
[

by it.
12Q

MW . R

—4gv R 60 QD 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
20 20
c
B 20V 202
_-3. &) Find the current through the 10 Q resistor using loop-current method? [8]
49 2q 50
10V = -
[
Fig: 3.1
b) Find the current I in the circuit of figure below by applying nodal voltage method. [8]
1A
o] e | e
— AN T
18V 'ﬁ:‘ %69 %m — 12V

7(7 a) Explain generation of sinusoidal emf with diagram and define angular velocity. [6]

' b) A sinusoidal voltage is applied to three parallel branches yielding branch currents,

11=14.14 Sin(wt-45°), ,=28.3 Cos(@t-60°) and i3=7.07 Sin(et+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
(4]

parallel connection.



5./@) 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
= AN — YA
= I A ’
2.
L2y =10
o M oo
£ R~10Q _
5 2 C,=150 pF
}
&)
I v=325 sin 377t

.b) 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]

6. _a)~In the network shown in figure below, determine: [8]

i) Total impedance
ii) Total current
iii) The current in each branch
,_i¥) The overall power factor
v) Volt amperes, Active Power and Reactive Power

230V,
SO0H=z

Fig: 5.1

—b) In a 3-phase, 4 wire Wye connected system the phase voltage Vpn = 200V, and its

frequency is 60Hz. The load impedance components are R; = 100Q2, R, = 1000,

. Cy = 66.3 uF, R; = 100Q, L3 = 159.2mH. Calculate the three line currents and the
neutral current. [8]

%%k %k
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_a) The temperature rise of a m/c field winding was determined by the measurement of
the winding resistance. At 20°C the field resistance was 150Q. After running the m/c
- for 6 'hours at full Ioad the resistance was 175Q. The temperature coefficient of

resistance of the copper winding i is 4 3 x 10°/k a°C. Determme the temperature rise ,
of the m/c. ) [6]

b) Find I;, I, and I, in the circuit shown in the figure using Kirchhoff’s law. © o [10]

—

‘__‘IM : '
12V ~=

1,/

{_ -
802 10V L i}
2. a) Use Supelposmon theorem to find the current flowing through the 1OQ resistor shown
, mthe ﬁgure . - T , o (8]
80

10Q

by State Thevenin’s theorem and give the procedure for Thevenizing a circuit. Explain

the major advantages offered by use of this theorem. (8]
. a) Use the node voltage method (Nodal) to ﬁnd the current flowing through 10Q re31stor :
in the network shown below. _ (81
100 "
[ —~AMa
=20
- 50




b) Determine the power dissipated in 3Q resistor in the circuit shown below using
~  Norton’s thco.em. ’ ‘

[
2Q | 1Q
r I
+ B
10V : _ ’ 10A
_ 20 30
3
4. a) An rms voltage of 100£0° is applied to the series combinaﬁén of Ex and Z; where
Zi =20£30°. The effective voltage drop across Z2 is known to be 40£-30°V. Find
_ the reactive component of Zs. (8]
b) For the parallel circuit shown below, calculate: (8]

1) RMS value of current, power factor, active and reactive power of path' 1.
il) RMS value of current, power factor, active and reactive power of path 2 -
_ ii1) RMS value of current, power factor, active and reactive power of the whole circuit

Ri=15Q 1, - somp

\ AN ATy .,
Path 1 . . . :
. /\ Il
Path 2 Ly ‘
A L, = 100mH |

R, =10Q C =150uF

v=2325sin377t

5. a) Deﬁne rycle Time period, angular velocnty, frequency, average. and rms value of an
alterlaung quantity.

b) A series circuit consists of resistance e.qual to 4Q and mductance of 0. Ol,H "The -
apphed voltage is 283 sin (300t + 90°)V. Calculate the followings: S (10]

1) Power factor

ii) - Expression for i(t)

iii) The power dissipated in the circuit

1v) Voltage drop across each elements and
v) Draw a phasor diagram

6. a) A 415V, 3 phase, S0Hz induction motor takes 50kW power from supply mains at
0.72 power factor lagging. Capacitors are 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. (8]
b) Three loads (31 + j59)Q, (30 — j40)Q and (80 + j60)Q2 are connected in delta to a

3 phase, 200V supply. Find the phase currents, line currents and total power absorbed.  [8]

-

v okokk
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TRIBHUVAN UNIVERSITY .l Exam.

S ubjé'ct' - Basic Electrical Engineering (EE 401)

Candldates are reqmred to give their answers in their own words as far as practicable.
Arrempt any Five questions. :

The figures in the margin indicate F ull Marks. _ o
Assume suitebTe data if necessary.

a) Explain emf, powntml dlfference and current thh a circuit dlag1 am. [4]

b) The temperature rise of the machine field winding was determined by the
measurement of the winding resistance at 20°C the field winding resistance was
160 Ohm(Q). After running the machine for some hours at full load the resistance 1s .
185 Q. If the temperature coefficient of resistance of the copper winding is '

4.3 x 107%/°C at 0°C. Determine the iemperamre rise of the machine. [6] -
c) Find the equivalent resxstance in the ﬁgure shown, and power dissipated in the 502
resistor. - ) . [6]
, - 2Q
i o NANA- AN
10 30 4 60
24V AT
50
3
a) Calculate the value of R that will absorb maximum power from the circuit (shown in _
the figure). Also calculate the maximum power drawn by it. [6]
m‘ﬁ 5
!

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

Compare the Norton’s equivalent circuit to the Thevenin’s equlvalent circuit. [6]
¢) What is the total cost of using the following at Rs 7 per kl]lowafgt hour? (4]
1) A 1200 W toaster for 30 min ‘ \ S SR

1i) Six 50 W bulbs for 4 hours



- {m) A 400 W. washmg nachme for 45 ':
ST A 4800 W e}ectnc dmhs dryer Lcr

3. a) _.Usv ‘Nodal analysis 'nsthod to calcuiafﬂ the currem thro the 152 sesistor in the . .
figure shown below , ‘
i o—— PV : AN e ANy

& . » ) S— I}

b) Find the cuirent 1 as shown in figure below using star - delta transformation.

AR ’
20 ' ' ‘

=
I

o

19V _T 1002 =10Q

¢) An air cored coil is 2.5cm long and has an average cross-sectional area of 2cm”.
Determine the number of turns if the coil has an inductance of 100 pH.

4, a) Calculate the average value, rms value, form factor and peak factor of the saw tooth
wave as shown in figure beiow,

VA

50Vi—- -~ —

wt

: 2 47 - 6m :
b) What do you mean by reactive power in AC circuit? Explain it by constructlng phasor
diagram for real power, reactive power and apparent power.

~ ¢) Describe and illustrate the phasor- relationship that exist between the voltage that
appears across the terminals of a pure capacitor and the current that flows through it
in steady state when the capacitor is excited by a sinusoidal source.

5. a) A voltage of 200£0° V is applied across impedances in parallel. The value of

impedances are (12 + j16)Q and (10-j20)Q2. Determine the KW, KVA and KVAR in -

each branch and the power factor of the whole circuit.

@ A delta connected load of Zag = 52£45°Q, Zpc = 524—30°Q and ZCA' = 10£0°Q) are
connected to a 380V, 3 phase ac source. Find the magnitude of the line currents and
—~— total power, absored by loads, when phase sequence is ABC. - -~ ~.—/

C e

A ' g - _
. C ; ' : ToITT4A8V
15Q iy 5 . | o2

{ﬂf

[4]

(4]

fe1,

(51,




[4]

(4]

{ol

(8]

L laggmg '

¢) Determine current in 5 recmor by mesh analysis in figure below

) A smgle phase motor tak '

.WLaf are the advantages of d:ree pi*ase AC sysfem ov er cxgnal phase ac system?

4K
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions.

All questions carry equal marks.

Assume suitable data if necessary.

a)

by

b)

.3‘ 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. 57x1 07°/°C at
0°C, determine the temperature rise of the machine. :

Whaf are ideal and practical voltage and current sources? Explajn. o B

Calculate the current in the 15Q resistor in the network shown in figure below using
superposition theorem. A
10Q

1A

Determine the current I, through ISQ resistor in the network by Norton’s theorém. )

I

Use nodal method to find the current through 10Q2 resistor for circuit shown below.

.IL

15Q.

10Q
— AWM A

20
5Q

25V




b) Calculate the value of R to receive maximum power and the maximum power

b)

by

. a)
b)

received by it for the circuit shown below.

=10V
e

A series circuit consists of a resistance equal to 4Q2 and inductance of 0.01H. The
applied voltage is v = 283 sin (300t + 90°) volts. Find

i) The power dissipated in the circuit
i1) The expression for i(t)

ii1) Power factor and

iv) Draw a phasor diagram

For the circuit below, calculate

1) Magnitude and phase angles of current in each of the branches,
i) Active, reactive and apparent power and power factor of the circuit, and
iii) Draw the vector diagram indicating branch currents and supply voltage

o e 300 0 =200
400 sin 300t ()
- Som === 833yF

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
(ii) 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 fgctor?

A single-phase 50Hz motor takes 20A at 0.65 power factor lagging from a 230_V
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?

Aok

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a)

b)

a)

voltage goes on increasing on decreasing load current”. kP 41

The resistance of the certain length of wire is 4.60 ohm at 20°C and 5.68 ohm at
80°C. Determine (i) the temperature coefficient of resistance of the wire at 0°C,
(i) the resistance of the wire at 60°C. [6}

Discuss on brief voltage and current sources. Also justify the statement “terminal

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. {61
40 20
VWY
, ___‘ \ 4Q
8 . T
s | R ] sq | E
LA AN 1
i
I ‘
24V
Use loop current method to calculate the current through the 5 Q resistance for the
network shown below. 81
i 1 E
\ ; 10Q
50Vt > 30 2%
}
i

S0 A § o
50
5

Using delta/star transformation, find the galvanometer current in the Wheatstone
bridge. (8]




Lad

A

a) Find the current through R using thevenin’s theorem. Also, find the vaiue of R such
that maximum power transfer takes place from the source to R in the network shown

below. ' [81
1002 2Q
5A @ 39 -
rL 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]

LN

N

T 2T 3T 47

a) State and explain Norton’s theorem with a suitable example. [4]

b) A resistance of 12 Q, an inductance of 0.15 H and a capacitance of 130 uF 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 € 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 (e) the components of an equivalent circuit consisting
of a resistance and reactance. . i8]

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. (8]
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1. a) What are ideal and practical voltage and current source? Explain. 4]

b) A coil has a resistance of 18 & when its mean temperature is 20°C and of 20 Q when
its mean temperature is 50°C. Find its mean temperature rise when its resistance is
21 ohm and the surrounding temperature is 15°C. - [6]

¢) State and explaih Kirchoff’s voltage laws. Determine the current supplied by the
battery in the circuit shown in figure below. [61

100 10Q
AN

5Q

§3OQ

—— 100V 300

| .
200

2. a) Use Nodal Analysis Method to determine the Vg, Vj and V. and Calculate current
through 2 ohm. (8]

12V

-

L
8A J
Va
1

2 0hm Vb
o
N4
5 Ohm T5A 5 Ohm

ve
25 Ohm 3A
|

b) Find the current I as shown in figure using star — delta transformation. [8]

10 ©




3. a)

b)

b)

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

110V

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

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

2NN

T, T, T 3T,

t seconds
tate and explain reciprocity theorem with a suitable example.

A resistance of 20Q, 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
(1) impedance (ii) current (iii) voltage across R, L and C.

Two impedances z; and z, are connected in parallel. The first branch takes a leading
current of 16A and has a resistance of 5Q, 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+j200) V. Determine the branch and total currents.

What are the disadvantages of supplying a low power factor? A 100 KW load 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 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.

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

ok %k

[4]

[4]

[4]

(4]

(8]

[2+6]

(8]
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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.

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

2. a) Find the I;o using Y/A transformation method, in the network given below.

40 340 30Q

: L1880V
b) Find the current though 3Q resistor using Thevenin's theorem.
M

2Q
2A
1€} 1Q
oy

10V 3Q - — 5V

15,

[4+4]

(8]

(8]

(8]



b) What is a self inductance? Derive the expression of equivalent inductance, when the

two inductances are connected in series (opposing). 4]
¢) "The average power over complete cycle in a purely inductive circuit is zero". Justify
with necessary waveforms and mathematical expression. 4]
4. @) Find the rms and average value of the following waveform. [8]
vV . 55 0.0

foe T
0 w2 3n4 =
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 2KW and 2kVAR, find the inductance of coil A and resistance of
coil B. Also calculate the voltage across each coil. [8]

5.a) A two wattmeters measured an input power of 30KW 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 diagram

for the second condition. [8]
b) Three loads 4-3j, 6+8j, and 8+6] are connected in delta to a 3-phase, 400V supply.
Find phase currents, line currents and total power consumed. [8]

sk



