Electrical Technology (EE-101

Note : Aitempt five questions in all, selecting at least one question from each unii.

UNIT-I
1. (A) Explain the following :
(i) Power factor 2-5
(ii) Ohm’s law 2-5
Ans. (i) Power factor : Power factor is defined as the ratio of Resistance to impedence or it may be
efined as the ratio of active power 1o apparant power. |:|

R
cosh=—
’ Z

(i) Ohm’s Law : When physical conditions remains same than the ratio of vpltag¢ to current is constant.
¥V
—=R
I

Q. 1. (B) Explain various mathematical representations of vectors. 8
Ans. (i) Polor Method of Representation

L=r/8
Where r is the mangnitude and 6 is the angle O
(ii) Rectangular method of representation
E=x+jy
Where x is the coordinate on x axis and y is the coordinate on y axis.
(iii) Trigonometric method for representation
E =(xcos8+ ysin 8)
(iv) Exponential method for representation
=ret/ B s 4 14
Q. 1. (C) Determine the current I in the network below by loop analysis (Each battery has internal
sistance of 1 ohm). 7

I Ohm | Ohm

vl oo T Loy

12 Ohm
| 3 Ohm

iy

——— AR
24V 30hm

Ans. 2y +12(1, =1, )=12
141, =121, =12 (i)
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]

2, +3(I5 - 13)+12(I3 - 1;)=-10

AU 1T =3y =10 5G) sy |
Sy 4Ty =24 (i) T Iz ',D T
Applying the Crame: rule and i
solving the equation, we have 3
Iy =4-26 Amp.

. 2. {A) Four circuits A, B. C and D are connected in|series a a 240V, 50 Hz supply. The
voltages across three of the circuits and their phase angles relative to the current through them are, V ,,
80V at 50° leading Vg, 120V at 65° lagging; V -, 135V at 80° leading. If the supply voltage leads .he
current by 15°, find from a vector diagram drawn to scale the w@ V 1 acrloss the cireuit D and its
phase angle. 15

Ans.

V=240V, 50Hz = 240 + 80
Vy=80250°P=51-42+j61-2
Fg =120 £65°=50-T+j108
Ve =135 £80°P =23-4+j132-9

Vp =1
o=15°

Vp =114-48— j(182.1)
=214/-57-8°

(. 2. (B) Define the following terms :
(i) RMS and average values : 2l
(i) KirchofT's law. 21,

Ans. (i) R.M.5 Value : B.M.S value of an alternating quantity is given by that steady (d.c.) current which
when flowing through a given circuit for a given time produces the same heat as produced by the alternating
current when flowing through the same circuit for the same time.

ady current which transfer
ddring the same time.

Average Value : Average value of an altemnating current is
across any circuit the same charge as is transferred by that alternating

(i) Kirchoff Current Law : The algebric sum of currents meeting at a point is zero.
=0

Kirchofl's voltage Law : The algebric sum of product of current and resistance and voltage in a close

loop is equal to zero.
EV+IR=0
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UNIT-II
(). 3. (A) In the circuit shown below, find the current in branch AB g supe ition theorem. 12
100 0
100 =

Ans.

+-
100 -

If 100V Source existing

/—-HH.\I—]WG
. | 157124 mwO
00 = 10073
300
]
. ! 100
r,:%&?ﬁﬂmmﬂ. o l
+ +300 ot 0
3 3
§ 00
{3 =3-48MA.
I=0+1;=1-74+3-48=5-22 MA.
) _ [
Q. 3. (B) Explain the maximum power transfer theorem along with xaple, ]
Ans. Maximum Power Transfer Theorem : Maximum power fer state that in a D.C.
:uit maximum power transfer from source to load when source resistance is equal to load resistance.

R,=R;
The maximum efficiency of M.P.T. 15 50%,
Buffer stages are the example of maximum power transfer theorems.
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Q. 4. (A) Defines series resona.ace, Draw reactance curves for individual and total reactance for

series RLC circuit. Derive the expression for bandwidth infTers of ¢ parameters. 14

Ans, Series Resonance : A series resonance is the condifion in RLC|serieg circuit when total reactance

of the circuit became equal to zero.

Bandwidth : Let f and [ are two cut of frequencies bangwid

the power dissipated in resistance is greater than or equal to the s
E

[RY +(x, -Xc )2 2 ,

'FIW

{“[x,_ xe ]J

and current passing at half power points, |, and 15 are given by

e range of frequency with in which
dissipated at resonance.

I=

syt s
i ) Ei e (R Xe)
Comparing equation, we pet i
XL—.XCIfIR=I ’ .
] . i
a.'ﬂ.d. X-f.- - XC' == R - et
But at resonance Xp=Xe =0 E Frequency
Therefore as X increase X reduces. g _.:-'
Hence, O
nfol-2nfpl=0-5R
o A
f2=to 4L
R
| f-h G
B-w=—
2l
Q. 4. (B) A coil having a resistance of 30 2 and an indugtanc . e A e
0-09 H is connected across a battery of 20 V. Plot the current and 715 two i
components. Assume that r = 0 when the circuit is completed. 6 f,/
<
=
Ans. R=30Q L=0-09H V=20V =
: : £ B\—1
m I =V/R=20/30=2/3
=1, 2 [V.-“R)-::_“r:"
Total current F=i,+i;

667
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A =LR=0-09/30=13 millise¢ond

37

t e A i i i i
0 ! -667 0 2.5 377
0.5 0.847 -165 102 3 423
1 0.716 477 190 35 459
1.5 0.606 —405 262 4 441
2 0.514 _344 23 | as 519
UNIT-III
Q.5 (A) Exp_!ainr W urlu:ng principlf of |.singltj phase frans{ormer. Dmeat sketch of core type
transformer showing its various parts, Explain their functions also, 14

electromagnetic induction

Ans. Principle of Transformer : Transformer works on the pri of Faraday's law of
_______________ e 7Y

K 4>
T_Exg g : E;T
N Eig‘“ p M Nyd—p =
il % i

(i) Core : The core is the basic material on which the winding is to be win provide the low
reluctance path 1o the flux.

Itcanbe C, E, L and | shape.

{if) Winding : Enanmelled copper wire is used for the winding of transfi

ir sandwitch one mainly in core of the core type transformer cylindrical

Q. 5. (B) Give importance of earthing.

Ans. Importance of Earthing :

(i) It saves the human life from the danger of shock or death by leakage current.

(i) 1t saves retumn path conductor material.

(iii) It protect the large building from atmospheric lightning.

{iv) It maintain the line voltage consiant.

{v) It protect machines fed from overload lines.

Q. 6. {A) Show how power can be measured in balanced three phase star system using iwo
itmeters. Draw appropriate phasor diagrams. ) 10

Ans. Fig. shows the circuit diagram of measurement of power by two wattmeter method. The two
imeter are inserted in any two lines and the potential coil of each joined to the third line.

Instentaneous current through W, =7¢
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°R
.+
v .,
i \ Y
i [l
i Y il i
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Potential difference across
Power load by

Wi=ep-ep
Wy=ig(eg—eg)
Instentaneous current through Wo=i,

Potential difference across

Wz =£}’ _EH
W= 'I.]"'{f_}- —€g)
Wi +Wy=ig(eg—eg)+i,le,

Power load by

-e}

= i:.q eg +l:},¢'},'fg [IJ, +'iR }';.R +l-_’, +lrg =0

WI + Wz = fﬂ €p +EJ' E_l' +EEER
(). 6. (B) Three 100 £ resistors are connected in delta and
supply. Calculate the line and phase currents in each case af

¥, =415
In star case
Fr 415
Vpﬁ =—=—=239-6F
33
: ] _Vpy _239-6 _
- H—m—-—n—_
Zpy 100
1, =3 Ip, =3x239=
FuwerP=\ﬁl’L [; cosd
=+/3x4l5x4-15x1
=2982-9W
In delta case Vi =VFp, =415V

4-15
Tpy=——=4.15Am
Fn 100 p

Iy =+31p; =718 Amp

P=\EVLI,_ COS §
=V3x415x7-18x1
= 1560-8W

da-star across 415 V, 50 Hz, 3 phay
er taken from the source. |
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UNIT-1V
| (0. 7. (A) Explain working principle of synchronous motor. 13
Ans. Working Principle of Synchronous Moter : When a 3 phase winding is fed by a 3 phase supply,
.;I.ﬂ'ten a magnefic flux of current magnitude but rotating at synchronous speed is produced. Consider a two pole
stator of fig.

| (3 ¢ supply) A

. The two similar
i to rotate in the

But half a period latter, stator poles, having rotated around, interchange their position i
nd S ¢ at point A under these conditions, N ¢ attract S and 5S¢ attract N. Hence rotor tends to rotate
thwise. Hence we find that due to continuous and rapid rotation of stator poles, the rotor is subjected to a

ie which is rapidly reversing i.e. quick succession, the stator is subjected t ich tends to move it
“tin one direction and then in the opposite direction, owing to its large inertia, the not instaneously

Now consider the condition as known in fig. The stator and rotor poles are other. Suppose
~ihe rotor is not stationery, but is rotating clockwise with such a speed that it turn through are pole pitch by
e the stator pole interchange their positien as shown in fig. Here again the stator and rotar pole attract
pther. It means that if the rotor pole also shift their positions along with the-9t@ then they will
ously experience a unidirectional torque i.e. clock wise torque

h appropriate
ations. 7
Ans. The torque developed by a 3 phase motor depends on its speed but the relation between the two
be represent by a simple equation it is easier to show the relationship in the form of curve in the
m, T represent the nominal full load torque of the motor. As seen the starting torque (at N=0)is1-5T
e maximum torque (also called breakdown torque) 1s 2-5T.

full load the motor runs at a speed of N. When mechanical ioad increases, motor speed decreases till
or torque again becomes equal to load torque.
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"
Locked | Rotor /
& Torguo Break
1.51  rt
N o ey
e
I
=} l ) Full .~
Torgue | Pull up load
Torque -
)

—= Rotational speed %

As long as the two torque are in balance, the motor will constant speed. However if the loac
exceed 2-5T the motor will suddenly stop.
0. 8. (A) Explain speed control of de shunt motor apd eqmpare methods to achieve it,

Amns. Speed Control of D.C. Shunt Motor :

(i} Variation of Flux or Flux Control Method; It is found that N = % By decreasing the flux th

(iii) Voltage Control Method :

{a) Multiple voltage control method
(b) Ward Leonard Method.

(1 5. (B) Draw the characteristics of DC series
Anmns. Characteristic of Series Motor :

.'s unf mofors with appropriate explan:

| | ! N

Torgue

. S

{i) T, /I, Churacteristic : We have seen that T, «§/_, in this case as field winding also car

armature current @ =/, up to point of magnetic saturation. Hence before saturation T, = [, 2

o
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(i) N/i;, Characteristic : Vanation in the speed can be de ulae
E b

N oo

(iii) N/1 ; or Mechanical Characteristic : It is formed from the above two characteristic that speed may
“reduec with the increase in torque.
Characteristic of DC Shunt Motor :

Ta
T EiE H-‘-‘-‘-‘m‘-‘“‘"‘“---_
Torque N N
- J
— 1, —*L * Ta
(i) T /1, Characteristic : Assuming the ¢ to be practically const find that T, = [,

(ii) N /1 ; Characteristic : If §is assumed to be constant N = E , is practically constant the speed is for
non of purpose constant. .
(iii) N/T ; Characteristic : Can be deduced from the above two

Q00



