B.Tech.

First Semester Examination
Electrical Technology &E-101F)

Nate : Atrempt ALL Questions. Questions '1' is compuisory.
Multiple choice questions answers.
Q. 1. (i) The maximum power that can be distributed in the load in the circuit shown is :
(a)  Iwatt b o6watt
(¢)  6.75 watt () 13.6watt
3Q 19

11
1
©°
<
MW
o

Ans. (ay 3 watt

Q. 1. (i) In defta connected circuit when, onc resistor is open.The power will be :
(@ Zero () Reducedto 1/3
{¢) Reducedby /3 ' (d) Unchanged.

Ans. {¢) Reduced by 1/3.

O LGNNIV = (a+ jb) and I=(c+jd), thepoweris given by,
(@)  ac-bd () ac+bd
(¢) bc-ad (@) bec+ad.

Ans. () ac i bd.
Q. 1.(iv) KCL. is eonseguences of law of conservation of :

(a) Encrgy (b) Charge
{¢) [ Flux @ AllL
Alts. (h) Charge.

Q. 1. (v) The potential at point 'A' is given aetwork :

: 0.5 1/3Q
MW B
. . j
sV
C-' 1Q C ) 10V
~
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the :

.@ eV | ® V'
(¢c) 8V ) None of thesk. ‘

Ans. (c) 8vV. .
Q. 1. (vi) In the delta equivalent of the given star-connected impedance ZOR is equal to :

@ 400 ® (20+j10)Q

(©) (5+l§qi)ﬂ @ (10+30j)Q.

Ans. - (@ (10:305)Q.

Q. 1.(vii) The power delivered to a three phasc load can be measured by use of 2 Jattmeters only when

(a) Aloadis balanced ’,

" (b  Aloadisunbalanced
(¢) 3-phase load is connected to the source through three wires
(d)  3-phase load is cannected to source through & wire,

Ans. (¢} 3-phaseload is connected to the source through three wires.,

Q. b (viit) If permaneat brake magnet is moved away from the spindle of the mnvilfg disc, energy meter,
(@  Willrun fast ®) Will runslow
(€)° Noeffect @ Willcome tgstop ;

Ans, (b). Will run slow.

Q. L. (ix) The advantage of PMMC type instrument is :
(a)  Low power consumption (b) No hysteresjs loss
(¢) Efficient current damping (d) AHlofabove.

Ans. (d) Allofabove.

Q. 1(x) In which instrument the deflecting torque depends upon frequency? ‘
(a) Hotwire () Moving coil ]
() Movingiron (d) Induction ty[*e.

Ans. (d) Induction ty;e. T

|
|
I

). 1. (xi) Which of the following does not change in ordinary transformer - |

(a) Voltage ®) Curre ‘
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¢}y Frequency ’ (@) Altofabove.
Ans. (©)  Frequency. )
. 1. (nii) A transformer has full load iron loss of 900W and copper loss of 1600W at percent of the load
the transformer will have maximum efficency.
(@ 100% M) 90%
) - 75% @ 50%.
Ans. €) 75%. ' ,
Q. 1. (xiii) A transformer operating at constant load current, maximum efficiency will occur at a p.f.
(@) Zero () Unity
© 0.8lead (@ 0.8load I
A, M Unin.
Q. 1. (xiv) The Thevcnin's equivalent resistance when the current is to be obtained through 20) resis-
uneeis : )
@ 5Q M) 20
€} 1330 - @ 1.5Q

1Q 10

Y
- gm g,g

[

Ans. )y 200
Q. L. (xv) The torque-speed characteristics of a d.c. shunt motor is :

2) A rectangularhyperbola (b) A dropping straight line
(¢) A parabola (d) Noneofthe above.
Ans. (M) Acdropping straight fine. )

Q. 1. (xvi) In case of series resonance the supply voltage depends upon the voltage across the ;

(@) Inductance (b) Capacitance
{¢) Resistance (d) None,
Ans, (c) Resistance. :

{. L{xvii) A change of 5% in supply voltage toa 3 ¢ IM will produce the approx change in the torque

@ 5% ® 7.5%

© 10% @ 15%.
Ans, (c) 10%.
Q. 1. (xviii) The mechanical load in an induction motor can be represented by :

R, 5
a)  —2C_R,, Ry ~—
(‘l) 5 FAS (h) 2e Rze
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: 1
- e R —+1
{9 SR ‘l) @ Ze(s )

e, G . _\k R e
~

\
‘
€. 1. (xiv} n an induction motor the rotor input is 600W and slip is 4%. The rotor Topper lossis:

{#) TOOW () 600w
() 630W N @ 24W.
A HB 24W O N

5 1. (xx} I 2 synchrenous motot is under excited it takes lagging vars from the system when it is
apeintedass

‘

() ‘ Synchronous motor (b) .Synchronous generator
(¢)  Syvnchmnous motor as well as (d) Noneofthese.
ARS, (¢)  Svnchrencus motor as we!l as.

. Section-A

21 sy State and hrove mayimnm power transfer theorem.

strment * "Any clectrical cireuit will deliver maximum power to load when load resistance is equal
W bics i eguivatent resistance of circuit.

Toe T etis ennsider i thevenin equuivalent circuit as shown in fig,

Rth I
o \/ i
— Vil <
|
=" ]
Apply KVLis ¢ircuit : \L
=V |
Ry + R w (1)
Power delivered to load
i 2
P=12R, = P=—"ih =Ry, |
leh + R\_) JL
Now, for muximumsalue of 'p' ‘]
_.‘ip_ =0
Ry,
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[,. 2 .
V%HRm+RO "%Rm+RURL] .

3
(R +Ry)

: (Ryy +Ry 7 2Ry, + Ry R,

- R =R, L] Hence prove

For maximum power transfer Ry, must be equalto Ry .

Q. 1. (b) Calculate i, for given circuit using superposition theorem.

MW

40 L
10V N
ézgl 30 T DAY
&‘

i

s, (i) Consider voltage source and open current source using Nodal method :

=0

\Y
+—
2 2 4
V = 4 volt
Iy = 4. tAmp ( down)
4

(i1) Constuer urrent source and short voltage source :

2Q
M

I

1>

L
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Again, use Nodal method,

\%
—_ y_ +X -5=0
2 2 4

5V =20
V =4volt

I, =1Am (i«) down

l=l|+lz

(I =2 Amp downward).

Q. 2. (a) State and explain KVL and KCL.

Ans, Kirchoff's Current Law (KCL): ——
Statement : In any electric circuit the algebric sum of currents at
amy node is equal to zero. Let. a node as shown in fig.

Sign Conversion : Let incoming current (+ve)

Outgoing current {--ve)

According to KCL :
Zl=0

= l|+|3+l4-—12—15=0

- (l|+|3+|4)=|2+|5

=» Some of incoming current = Some of out going current.
KVL (Kirchoff's Voltage Law)

Statement : In any closed loop the algebric sum of voltage is equat to zero.

Let, a loop as shown in figure:

+
ol
]
Yo
b

Let voltage gain (+ve)
Voltage drops (—ve)
V, ~-IR;=IR, -V =0

(Va = V) = I(R; +R,) f

=
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. 4e. Acco. ding to KVL : "For any closed loop algebric sum of emf apphedﬁs equil to voha_ge drops."
Q. 2. (b) Determine current 'l using Thevenin's Theorem.

N "V —
| i 10g2 Ry,

|
s a0 2200 B0V >
+) Va

'~

Ans. Circuitfor Vi

Qo
=

SA é 200 é 100V

Vi = Vap = Va-— Vy

V, =100volt
Vj, = 100volt
Vth = 0volt ;

Circuit OQR", : (Open current source & short vqltage source)

o b
if ,

g 20Q %
Rthi\)ﬂﬂ

Vin
|=ﬁ———- —
Now, m+RL)

1=0Amp.
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Section-B ' '

Q. 3. (a) Explain purely inductive single phase account and draw waveforms and’phasor diagram.

i
Ans. Let. use consider a purely inductive circuit having inductance 'L' and voltagé} supply V =V, sinot
. |
given,

|
|
P

>—— 00—
L.

___@__‘

VooV, sinot

V=V, sinet

V=V, <0 , ! i)
FFor for inductors, ‘
Z=O+jXL = Z:X‘<{'l/2 i .(ll)
v (V<0 |
as, up know, = 5 = = X—[—;—T:E i
D 7 S
5 X P B meTy .(11)
n |
I =1, sinl ot —-— ;
oo 2] ;
Waveforms :
A EAS |

,\ 4
DX /o

Phasor:

m

m |
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Instantaneous Power :
P=Vl

Q. 3. (b) For the circuit shown determine the value of inductance for resonance if Q = 50 and

f,= 175 kHz. Also find the circuit current, the voitage across the capacitor and band width of circuit.

MW —,

R L 320pf
0.85V
Ans.
|
f() = —“'—/:.::.—
2nvLC
3 i
175x10° =

[ 12 |
27V L %320 107 ¢ _
= L =2.58mH

Hence, the reactance of coil at resonance,

Xj. = 2nfl = 21 x 175x 10° x 258 x 1073 = 2840Q

wol (DoL
==0- o, R=—2

Since, Q R 0
- R = .2_8_.@ =568
The imvp'cdance of circuit at resonance is,
Z=R=568Q
085
T lg =——= =1496mA
I'herefore current 0= 5ea !

The voltage across capacitor.

VC = l(-X(' or QV

=3 . Ve =50x085=425volt
The bandwidth of the current is,
oo do _ 175x10° -
Q 50
i B=35kHz

Py
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Q. 4. (a) A 4700Q2 resistor and 2uF capacitor are connected in parallel across a 24QV 60Hz source.
Determine the circuit impedance and the line current.

Ans. The current is resistor,

24 |
Ir :———0 =00514A i
4700 '
In capacitor I¢e =(joC)V

=J(2mx60x2x107 x240)
= 0.1808 j Amp

[, 47000 “
MW

¢ 2uF
—>—q

>
240V, 60Hz

[.ine current, l=lg+le

- : 1L =[0051+ j0.1808)] Amp
Therefore, impedance : ‘

_ V. 240<0
[, 0188<7430

!
N [Z=1276<-743Q Ans. |

Q. 4. (b) In an electric circuit voltage and current are given as V = lﬂsin(h)t+30°) amd

. " . . . - *
1 - 10sin{®t + 30) determine active and reactive power in circuit. ‘

Ans. Phasor's will be as shown in {figure,

1
10
Vrms’:f :
10
Lrms '_'7;' Re
¢ = 60°

As; we know : P = V1 (Absolute power)
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Active Power : Py = Vel rms c0s ¢

10 —~l—0—cos6()°

V22 .
=25 watt
Reactive Power:
Pr = Vi Lims sin¢g

10 10 100 .
= —= . —=sin$ = —sin 60
7 \/ESI ¢ 5 ]

= 25413 Vi K- Ans.

Section-C

Q. 5. (a) Three equal impedances, each (20 + j30)Q2 are connected in star across a 3-phase, 400V, 50Hz
supply. Determine :

(a) The phase and line currents

(b) The power factor of the load

(¢) Thereading of the wattmeters

When the 2-wattmeter method is used to measure power input to the load.

Ans. Zy =20+j30 = 3605 £5631°Q

9= £5635°, cosd =5547(lagging)
= tang = 1.5

v, (400/V3)z0°

See CHFrO I, =— =~ =6406£-5631°A
Phase current P Zp 36.05 7563 1°

L =1p=6406A

Total power consumed,

~

P=312R, = 3x(6.406)" x20 = 2462 W

Pl + P2
P, P, 15 x 2462
15=430——2 _ P|-Pp =—"—2""=2132W
2462 = 2 \/5 ‘ J ..{0)
P, +P, = 2462 ‘ : (1)
P, =2297W '
P; = 165W Ans,

Download all btech stuff from StudentSuvidha.com



http://studentsuvidha.com/
http://studentsuvidha.com

Q. 5. (b) Derive expression for e.m.f. of 1-¢ transformer.
Ans.

h
. i
- ;; * A
o 1 ) E, Load
5 7 -
A) 4 h 4

The flux at any instant is given by

d =, sinot @
The instantancous emf induced is a coil of turn N linked by this flux is given by Far?days' Lawas:
d dé
e=——(¢N)=-N—
dt (4N) dt
¢ =-Nwné,, cosot
= e=No ¢, sinflwt—n/2)

Hence. we can consists.

e = Ey sin(ot -1 /2) (1)
The RMS value'
E
E o =—2
ms V2

- N¢ 0 - N¢m(2nf)

V2 V2

- [ Ems = 4449 N |

Primary | E, =444¢,fN,
E, =444¢,MN,
E N

=

E, N, Hence proved [
“ “ |

Q. 6. (a) A 400V, 3-phase motor has an output of S0 h.p and operates at a power facror of 0.86 with an

cificiency of 90%. Calculate the reading on each of two wattmeters connected to measure/the input. What is

the full-load time current? ‘

Ans. Output of the motor =50 h.p.= 50 x 746
Pout = 37300W

Pout _ 37300

Input =
P 09

= 41444W

N(efficicncies)
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- Be we are using two wattmeter. Py, P,

P =P+ Py =41444W A1)
Since. cosh = 086 => tang = 05934 T (i)
P -P
Using : : tand =+/3 P: N Pi
> P, - P, =18630 .. (iii)
Solve by equations (i) & (ii)
B P, =30037W & P> = 11407TW
~ For wattmeters,
p= «/E\UL cost
— | = P L 41444
= J3V;cosd /3 x400 % 086

I, =6956 Ans.

Q. 6. (b) A 19KV A, single phase transformer for 2000/400V at noload. has Ry =5.5Q, X, =12Q,
R, = 0.20, X5 = 0.45Q ., Determine the approximate va'ue of the secondary voltage at fult load, 0.8 P.F.
{lagging), when the primary applied voltage is 2000V.
Ans. For A single phase transform
N
N, <Eq 0 403

E; 2000

_ <
-~ = " M)

r)

/ 2
Ry =Ry +Rl N\ =o.2+5.5(ﬂ =0420
N, Y 1
Xer = Xy +Ry| == :0.45+12(~) = 093Q
= Nl 5
Va
KVA = 212
- 1000
1 VA |
| - 000 KVA _1000x10 .,
Vv, 400

A

Since for secondary side. - -
cosds =08, sindy =06

N, N,

1
By =L~ = V2 22000 - = 400V
N, 5

'N,'
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By Secondary Equation :
E; = V) +hR, cosdy + 15X, sing,
400 = V5 +25x042 x08+25%x0.93 x 0.6
Vy = 40084 - 1395 |
V,; =37765V Ans.
Section-D

Q. 7. (a) Discass D.C. shunt motor and write its voltage and current equation.

Ans, This is the most common type-of d.c. motor the field winding is connected is parallel with the
armature as shown.

By KCL at Junction'A':

L=l +1g, )
A

[c 2

) I I“ ‘sh

vV Rsh

;

Voltage F.quations : The voltage equations are written by using Kirchoff's voltage low (KVL). For wind-
ing, circuit.
V=InRsn (i)
For armature-winding circuit,
V=E+I[,R, (i)
Power Equation : Power.input = Mechanica! power development + losses in armature + loss in the field.

V=P, +;R, + 13Ry,
=P, +12R, + Vi,
P = VI=1p, - 1aR, = V(I-1g,) - I2R,
=(V-1,R,)I,
@ L(iv)
Multiply by 1, in equation (ii) |
. V1, =El, +13R,
Electrical power supplied,

V1, =P, + lgRa Hence proved.
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Q.7.(b)AS6* A meteron full load test makes 61 revolution in 37 seconds. If the normal disc speed
is 500 revolution per nvvi. Find the percentage error.
’ Ans. Energy consumed in 37 seconds

=MxtkWh
1000
7
- 230 x 50 x cosd _ 3 kwh
1000 60 x 60
=0.11819cosd

Let load is purely resistive, cos$ =1
So, energy consumed in 37 second

=0.11819x 1
=0.11816 kwh

Now. cnergy consumption registered by motor.

_ Number of revolutions made
Meter constant

8 0.122 kwh
500

Percentage Error:

W (actual registration — true energy consumption)
= ¥

True energy consumption

(0122-011819)

—x 100

011819
=3.2% Ans.
-Q. 8.(a) A moving coilinstrument gives fu!l-scale deflection of 20mA when a potential difference of
50mV is applied. Calculate the series resistance to measure 500V on full-scale.

% Error =

Ans. I, =20x1072A
Vi =50x 1072V
Voo 50x107°
o F!-m:_nl 1‘—‘):—*—3‘=2.SQ
Im  20x10”
Series resistance of the meter to measure 50V
\Y 500
Ri=—L-R,, =———-25 _
s m 20 x ’0——3 — 25000"‘ 25

lm
R, = 249975Q Ans.

Q. 8. (b) A 236V DC shunt machine has armature circuit resistance of 0.5 and Field circuit rcsis-
tance of 1150 If this machine is connected to 230V supply mains. Find the ratio of speed as a generator to the
speed as a moter. The line curreat is each core is 40a.
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Cienerator

For generator :

=

For Motor:

Now,

=4

=230+ (I, +1;)r, =230+(40 +2)05

E, =251volt
ll = 40Amp

v,
Iy = L =2Amp
re

Ehz_VL—“[aJﬂ//
Ep 2230—(1 —1¢)r,

=230~ (40--20)05

Ey =211volt
E, _ KadN, .
E, K,oN, (Flux (1) constant)
2n_ Ne
211 N,
Ny .
*N-‘w = 1.1896 Ans

Moror
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