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~ First/S Ecﬂllﬂ Semester B.E. Bﬁgl'ee Examination, Tiaééiﬂ%f 2010
' Basic Electrical Engineering

e Max. Marks:100
J’ Answer any FIVE full questions, choosing af least two from each part.

2. Answer all objective type questions only on OMR sheet page 5 of the answer bookiet.
3. Answer to objective type questions on sheets other than OMR will not be valued.

PART — A

1 a. Select the correct answer:
i) Polarity of voltage drop across a resistor is determined by the
A) Value of the resistor B) Value of current through resistor
C) Direction of current through the resistor D) Polarity of voltage source.

i1) If 125V is applied across a 250V, 100 W bulb, the power consumption will be
A) 100 W B) 50 W C)25 W D)I25W

111) A coil of 1500 turns givﬂs rise to a magnetic flux of 2.5 mWb, when carrying a certain
current. If the current is reversed in 0.2 secs, the average emf induced in the coil is

A)18.75V B)37.5V Gl 5&} D) None of these

1iv) The direction of induced emf in a coil is determ}ﬁl}l

A) Faraday’s law B) Lenz’s law C) Fl%lﬁlng s left hand rule D) Ohm’s law
(04 Marks)

b. Dertve an expression for the energy stored, ? m{iuctur (04 Marks)
c. Define the coefficient of coupling ar-(ijh%: coefficient of mutual induction. Write one

expression for each. f\,,\ (04 Marks)
d. Two batteries are connected as %/ag/n in Fig.Q1(d), to a 200V supply. Battery A has an emf
of 110V and internal resistanice 9f 0.2 ohm. Battery B has an emf of 100V and internal
resistance of 0.25 ohm. Dgtermine the magnitude and direction of the current in each battery

and the total current taken fxom the supply. (08 Marks)
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2 a. Select the correct answer:
i) The RMS value of a half wave rectified sine wave is

A) 0.707 Em B) 0.5 Em C) 0.637 Em D) I.11 Em
¥ ii) The real and imaginary part of admittance are called |
e A) Resistance and reactance B) Conductance and suceptance
'? ‘- | C) Conductance and reactance D) Resistance and suceptance

A mﬂ qf pawar facta; ﬁ.ﬁ lag is rcprasented as
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S ?Fm& the resistance and reactance of the coil and the PﬂWﬂf a arks)
ey Fio.Q2(d), calculate the impedance across AB and the phase

~ d. In the arrangement shown in Fig.Q2(d), : Mﬂm

Traray e and the current.
__ 3 anglc behween the voltage St B
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Fig.Q2(d)
3 a Select the correct answer:
i) The algebraic sum of instantaneous phase voltages in a 3-phase circuit 1s
A) Three times the phase voltage B) Line voltage
C) Zero D) None of these.
ii) One wattmeter used in a 3-phase circuit shows negative reading when (measurement of
pOWer)
A) connections are wrong B) the p.f. is less than 0.5
C) the load is resistive D) the phase sequence is reversed.
iii)) A balanced delta connected load consumes mnr&\(*; wer than star connected load
(Load/ph is the same) because O
A) power factors are different B) line cuz(feht 1S more
C) delta is a closed path D) nope-of these.
iv) A 3-phase equipment has a size ( /@hat of a single phase eqmpment for the same
power capacity. (\ )
A) same as B) bigger than/ Cb smaller than D) none of these. (04 Marks)
b. “Both the power and the pnwe}v r in a 3-phase circuit can be measured using two
wattmeters”. Prove this giving €e t circuit and vector diagram. (10 Marks)
c. A balanced 3-phase star cqn?\ ted load of 150 kW takes a leading current of 100 A, with a
line voltage of 1100V, 50Hz. Pind the circuit constants of the load per phase. (06 Marks)

4 a. Selectthe correct answer:
1) An energy meter is classified under
A) indicating instrument B) recording instrument
C) integrating instrument D) none of these

11) The damping force is an instrument to
A) oppose the deflecting force
B) oppose the controlling force
C) to bring the pointer to steady position quickly
D) to protect the instrument

11-1) ‘The earth potential is always taken as for all practical purposes.
A)m B)0 C)1ov D)-10V

B) current limiting device )
e D) unnecessary part of a cxrcmt (04 an"' s)
-explain the cmnstructmrr and uperaﬁan of a dynamometer
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PART - B

-;.éﬁj-. -@&1&;1: the correct answer:

" e i) The armature of a d.c. machine is made up of laminated sheets in order to
=3 A) reduce armature copper loss  B) reduce eddy current loss

s C) reduce hysteresis loss D) increase the dissipation of heat.

i1) In a d.c. series motor, the torque developed is 20 N.m at 10A. If the current is doubled
the new torque will be

A) 60 N.m B) 40 N.m C) 80 N.m D) 100 N.m
111) Commutator in a dc generator is used for
A) converting dc to ac B) changing ac to dc

C) collecting the current from armature D) reducing the friction.
iv) The back emf of dc motor at the moment of starting 1s

A) maximum B) zero C) minimum D) Optimum. (04 Marks)

b. Show that speed of a dc motor is directly proportional to the back emf and inversely
proportional to the flux/pole. (04 Marks)

c. Mention the classification of d.c. generators. (04 Marks)

d A 250V shunt motor on no-load, runs at 1000 rpm and takes SA. The armature and shunt
field resistances are respectively 0.2 ohm and 250 ohm. Calculate the speed of the motor
when loaded and taking a current of 50A, if the armature reaction weakens the field by 3%.

(08 Marks)
o)
6 a. Select the correct answer: R )

1) An ideal transformer does not change el
A) voltage B) power C))ﬁ*z_ﬁﬁent D) None of these.

ii) The copper loss of a certain trans c:@q%gat half full load is measured as 400 W. Then the
copper loss at full load will be </
A) 800 W B) 200 s C) 400 W D) 1600 W.

iii) The volts per turn in the Hrimary winding of a transformer 1s the volts per turn
in the secondary.
A) less than B) same as C) more than D) none of these.

iv) When a transformer is operating on no-load, the primary applied voltage 1s

approximately balanced by _ '
A) secondary emf induced B) primary induced emf

i1 the transformer D) none of these. (04 Marks)

b. A SE)kﬁiifzni}ziner has an efficiency of 98% at fulli load, 0.8 pﬁf and 97% at the 1}:11:11}1; 1;1111

" load, 0.8 pf. Determine the full load copper loss and iron loss. Find the load at -‘:s:fi k;

maximum efficiency oceurs. Also, find the maximum efficiency. 4 _:“ﬁ M::m

- ;. With usual notations, prove that E2/ E1 = _Il f b= N [ Ny t:;::r a transformer. {HIMHM
hﬁ‘ﬂ':-- d: Define regulation of a transformer. What 1s 1ts significance! S RS
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ii) Non-salient pole type rotor of an alternator has

Iﬂdﬁﬁﬁﬂﬂ tﬂ@tﬁﬁxﬁeﬁ‘% ﬂ:imfe atio on hin .

Ny G of ﬁ_..'?...“..PI?

: Selest the correct answer:
i) An alternator field structure is normally of

A) stationary type B) revolving type C) vibrating type D) None of these.

A) larger diameter and long axial length

B) smaller diameter and long axial length

C) larger diameter and smaller axial length N
D) smaller diameter and smaller axial length g&&

iii) Winding factor appears in emf equation of an Qﬁf ator because
A) winding is concentrated AL

(_--"'
B) coil is full pitched . K‘ )
C) winding is distributed and short pi h>§*ﬂ
D) winding is accommodated in tlfae.\ ator.

iv) A 4 pole, 50Hz synchronou 1 [’naj‘[{}r is made to run at
A) 700 rpm B) 1 3\33 C) 1500 rpm D) 3000 rpm. (04 Marks)
P ;

With the help of sketch‘esﬁxxplain the different parts of an alternator. Mention their salient
features. (08 Marks)

A 6 pole, 3-phase, star connected alternator has an armature with 90 slots and 10 conductors
per slot. It revolves at 1000 rpm. The flux per pole is 0.05 Wb. Calculate the emf generated

per phase, if the winding factor is 0.97 and all conductors in each phase are in series.
(08 Marks)
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