
,:n''Yl'ff.y-ii or recn 
n u r u q*. a*,.,n*,*il

USN
.'i- .,+h'
q$l,..S 15ELE1s/2s

B.E. Degree E*r#'nrJution, July/August 2021
Electrical Engineering

First/Second Semester
Basic
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Note: Answer a1ry FIVE full questions. 
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a. For the circuit shown in Fig.Ql(a), find Vr and Ir.
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(06 Marks)

,iN, \8. ,r*

qpJthe flux produced by one- cdil links the other. If a current of l0A flowing in the
(05 Marks)

2a. The current in the 6f) resistanc.e d

b.

c.

irililii!::: . Fig.Ql(a) :

State and 
".Ip,kp- T1T!"Vs 

law o.f.Electro$##i0t

currents in all the U**t;ffi the applied volr

b.
c.

',lrr,\ iit,i,1,1r,r,"_. Fig.Q2(a) .r-t'l||:ffi"
Derive-€fr:€xpression for ener$y, st6ted in an inducti+tj:-cbil.

(06 Marks)
(04 Marks)

(06 Marks)

(05 Marks)

and ^pldfive p ermeab i lity,*o
e coffi'f0it0 tums ir *qpai'bn a ring of Silicon steel, having a mean diameter of 10 cm
and reldtive oermeabiliW*oF,,1200. Its cross sectional area is 12 so.cm. When a current of 5A. Its cross sectional area is 12 sq.cm. When a current of 5A

$,_q,y: 
,l-u$ the.1jl, {nA:{i) The flux in'ihe'tffitore (ii) The inductance of the coil and (iii)

r,,..,,,,r,,ll1il :: i,:::,i :'

The induced emf ifffiux falls to zero ift.2'0 milli seconds.

3a.
,.,r,+,."],r, ., r,.

A 8 pole wave wquil8 DC shunt generator has 36 slots, 10 conductors in each slot. The flux
per pole is-0.0'lr11,pb. It runs at 1200 rpm. The armature and field resistances are 0.1Q and
100Q respd8ti,uyely. Calculate the ferrninal voltage when load current is 120 A. (06 Marks)
Derive an equhtion for the torque developed in the armature of a D.C. motor. (05 Marks)
With a neat figure, explain the construction and working principle of a d5mamometer type
Wattmeter.

Derive the E.M.F. egudtion of a D.C. Generator. (05 Marks)
A shunt D.C. ma{iltiil'b connected to 250 V supply has an armature resistance of 0.12 Q and
the field resistanCe of 100 O. Find the ratio of the speed of the machine as a generator to the
speed as a motor, the line current in each casd being 80 A. (06 Marks)

c. With a rlbat sketch, explain the construction and working principle of an Induction type
smgle phase energy meter. (05 Marks),,:;.,,1;lrtriij: 
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5a.

b.

value of a sinusoidally varying c.urru.Ilb ahd find its relation with its

Find the total current, power and power factor of thp circuit given in Fig.Qs(b).
:::::.. "tlo.!-

Define effective
maximum value.

15ELE15/25

(05 Marks)

(06 Marks)
that in the
(05 Marks)

to.D-

]t 9:ov, 5o |tz-
,,,,, 1 t' 3(3oYr '-e{J 'Iffi::::::

,ii;i':i::::,,,'' Fig.Q5(b) (06 Marks)

oI ule two wallmelers. 
s-.

C:EMF equation of at#filiiator.
l(,alullrtsJ UI Lr-(€ Lwl, w(LlLlllv*.o. 

&- 
\vJ I'r4rnr/

c. Derive thG EMF equation of ahdiltiator. ,,ii',,.,,'", (06 Marks)

,ir,u;; 'r,, ,.,,0,., ],r:
9 a. DerivULn E.M.F. equation:bFa fir

c. With a circuit diagram, 
"*gl,lm 

tfie working of a two way-;tintrol of a lamp. (05 Marks)

a. Draw the triangle of voltagps and impedance triangldberies R-C circuit. (05 Marks)

b. A circuit consists of a resistance of 10 O, an iqduCtance of 16 mH and a capacitance of
150 pF are conneitid in series. A supply of 10O V at 50 Hz is given to the circuit. Find the

current, power factor and power consumed by::the circuit. (06 Marks)
c. What is an,plectdc shock? What are the pd16--utions to be taken to prevent shocks occurring?

,,..,r,,*,.. :, ,,, (05 Marks)

7 a. Show,that thb two wattmeters are suffi.rilient to measure thSf;pqhase power. (05 Marks)

b. Thre6'1U0 O resistance are connb,offid in (i) star and (ii) d'irltH across a 415 Y , 50 Hz, 3 phase

supply. Calculate the line and p[as6''currents and t-hp,,a,$ry consumed l+=,u;**,h .ut.;^_ 
-_'{r, $&. ',, . ' ";,,'--' (06 Marks)

c. With neat figure, explain the donstructional detalii*of an alternator. :','l'ii; (05 Marks)

8 a. In a three phase delta coniiection, find the,r,qldtiiin between line and phase values of currents

and voltages. Als_o-tdprive the equation folttfde phase powe{:* _ (05 Marks)

b. Two wattmeters.#Eonnected to mea$ure the input to a 3 flffff", 12 H.P., 50 Hz, induction
motor which m.,1k at a full load efficiency of 857o"and:,,a power factor of 0.8. Find the

readings of the two wattmeters. * (05 Marks)

L

a. DerivUhn E.M.F. equation,,p.E4 fiansformer. " (05 Marks)

b. A 10.kVA, 400/200 V, 50: ; single phase tr.at-rsformer has a fulI load copper loss of 200 W
,*add has a full load efficr"A-y otil"l" at 0.8.iiower factor lagging. Determine the iron loss.

,t,*,,;rr1rWhat would be the 6ffi.oiency at half of the ftrll load and unity power factor? (06 Marks)

c'.',,'A 4 pole, 50 Hz indr,l,.ption motor ha a slip lo/o atno load. When operated at full load, the slip
is2.5Yo. Find,,ffie ange in speed.&om:no load to fullload. (05 Marks)

rlr. 'rli '-. . I

i,nii,

10 a. Explain th6 different losses occurring in a transformer. (05 Marks)

b. A single phase, 20 kVA traasJormer has 1000primary turns and 2500 secondary tums. The

net cross sectional area ofiffie'core is 100 cm'. When the primary winding is connected to
500 V, 50Hzsupply, calculate:
(i) The maximum v?,lue of the flux density in the core
(ii) The voltage-fnduced in the secondary winding
(iii) The prim, :apil seconda,ry full load currents.

c. The frequencydthe emf in the stator af a 4 pole induction motor is 50 Hz and

rotor is 

],;]J{z: 
What is the slip and at what speed the motor is running?
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