Total No. of Questions: 4] SEAT No.

P1272 [Total No. of Pages: 2

OCT/FE/INSEM-5
F.E. (Semester - |)
BASIC ELECTRICAL ENGINEERING (All Branches)
(2019 Pattern)

Time: 1Hour] [Max. Marks: 30
I nstructions to the candidates:

1) Answer Qlor Q2 Q30r Q4.

2) Neat Diagrams must be drawn wherever necessary.

3) Figuresto right indicate full marks.

4) Use of Non-Programmable Scientific Calculators is allowed.

5) Assume Suitable Data if necessary.

Q1) @ Definereluctance. Stateitsunit. Also statethe factors on whichit depends.
[3]

b) Compare Electric and magnetic circuit stating clearly similar and
dissmilar points. [6]

c) A coil of 500 turnsisuniformly wound oniron ring of mean circumference
25 cm having area of cross section 15 cm? . When coil carry current of
1A, produces flux density of 0.8 T. Calculate — (i) magnetizing force H
(i) flux (iii) inductance (iv) rel ative permeability of iron. [6]

OR
Q2) @ State Faradaysfirst and second laws of e ectromagnetic induction. [3]

b) Obtain the expression for coefficient of coupling between two
magnetically coupled coils. [6]

c) Anironring of mean diameter 20 cm has square area of cross section of
2 cm x 2 cm and is uniformly wound with 600 turns. The relative
permeability of iron is 1000. Calculate (i) Self inductance of coil (ii) If
permeability of ironisdoubled, find new value of inductance. [6]

PT.O.



Q3) @ Asnusoidaly varyinga.c. voltageisgivenby v=141.4sin (100 xt) volt.

Findits(i) RMSvalue (ii) averagevalue (iii) frequency [3]
b) Derivetheexpression for energy storedin Electricfield. [6]
c) Obtaintheexpressionfor RMSvalue of sinusoidally varying alternating
current interms of its peak value by analytical method. [6]

OR

Q4) @ Covert polar to rectangular Or rectangular to polar form
(i) 5+j10(ii) 6-j8 (iii) 5<-36.87° [3]

b) TheRMSvalueof 50 Hz sinusoidally varying alternating current is 20A.
When t = 0, its value is 10A. Obtain the equation of current. Find the
value of current when t = 0.002 second. Also sketch the waveform. [6]

c) Sketchthecurvesfor voltage acrossthe charging capacitor and charging
current when charged through resistance R and connected DC voltage.
Also write down the expression fer (i) voltage across the capacitor
(i) charging current (iii) time constant (iv) initial chargingcurrent.  [6]

*
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Total No. of Questions—S8] [Total No. of Printed Pages—4

Seat

No. [56671-1007

F.E. (All Branches) (I Sem.) EXAMINATION, 2019
BASIC ELECTRICAL ENGINEERING
(2019 PATTERN)

Time : 2% Hours Maximum Marks : 70
N.B. :— (i) Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6 and
Q. 7 or Q. 8.

(ii) Neat diagram must be drawn wherever necessary.
(itz) Figures to the right indicate full marks.
(iv) Use of Non-Programmable Scientific Calculators is allowed.

(v) Assume suitable data, if necessary.

1. (a) Define active, reactive and apparent power. State their units.
Also draw the power triangle for R-L circuit. [4]
(b) What is series resonance ? Derive the expression for resonant
frequency. [6]
(¢c) The R-L circuit - when supplied by 180V, 50 Hz ac voltage,
the voltage drop across the inductance is 150 V. The current
drawn by the circuit is 5 A. Calculate : [8]
(i)  inductive reactance
(i) inductance
(iti) resistance
(iv) Vg
(v) P.F.
(vi) Phasor diagram.

P.T.O.



2. (a)

(b)

(c)

3. (a)

(b)
(c)

[5667]-1007

Or

Obtain the expression for current, when voltage v = V, , sin
ot is applied across purely inductive circuit. [4]
Derive the expression for power, when voltage v = V,_, sin

ot is applied across R-L series circuit. Draw the phasor
diagram. [6]
The ac voltage given by v = 141.4 sin (100 nt + m/3) Volt,
when applied to certain circuit, resultant current is i = 7.07
sin (100 n¢ + 1/6) Amp. Draw the phasor diagram and Find : [§]
(i) 1impedance

(it) circuit elements

(iii) active, reactive and apparent power.

Define : [3]
(i) phase sequence

(it) balanced and unbalanced load.

Derive the emf equation of 1-phase transformer. [6]
Three identical impedances each of 8 + j6 Q are connected
in star across 3-ph, 415 V, 50 Hz ac supply. Calculate :
(i) = line voltage, phase voltage

(ii) phase current, line current

(iii) active power

(v) When same impedances are connected in delta across

the same supply voltage, find active power. [8]



4. (a)

()

(c)

5. (a)

(b)

(c)

[5667]-1007

Or

Why are steel laminations used for construction of transformer
core ? Sketch different types of laminations used for core. [3]
What are losses taking place in the transformer ? State the
parts in which they takes place. How to minimize these
losses ? [6]
Obtain the relation between phase values and line values of
voltage and current in case of balanced star connected 3-ph
inductive load. Assume phase sequence RYB. Draw the necessary

phasor diagram. [8]

Define the ideal and practical voltage sources. Draw their
V-1 characteristics. [4]
Find current flowing through AB using Kirchhoff’s loop analysis

for the circuit shown in Fig. 5(b). All resistances are in Q. [6]

s o C 3, o4
I il
12V — 6V $5
% !
® ® B
Fig. 5(b)

Derive the equations to convert Delta connected resistive circuit

into equivalent star circuit. [8]

3 P.T.O.



6. (a)
(b)

(c)

7. (a)

(b)

(c)

8. (a)
(b)

(c)

[5667]-1007

Or
State and explain KCL & KVL. [4]
Define :
(i) active & passive network
(ii) linear & nonlinear network.
(iiz) unilateral & bilateral network. [6]

Find current flowing through 3 Q using Superposition theorem
for the circuit shown in Q 5(b) Fig. 5(b). [8]

Define temperature coefficient of resistance. State the factors
on which it depends. [3]
Compare lead acid battery and lithium ion battery. (6 points
only). [6]
The electrical load of a bungalow is as follows. Find :

(i) daily energy consumption in kWh.

(it) monthly electricity bill for the month of 30 days at the

rate of Rs 6/unit:

(I)  Tubes 40 W ---- 06 nos ---- 6 hrs/day

(I) Fans 60 W ---- 04 nos ----10 hrs/day

(IIT) Washing machine 2 kW ---- 01 no ----01 hr/day

(IV) Geyser 2 kW ---- 01 no ---- 02 hrs/day

(V) TV 100 W ---- 01 no ---- 06 hrs/day [8]
Or

State ‘the applications of lead acid battery. [3]

Prove that o9 = o¢/1 + aq (9 — t7), all the symbols have
their appropriate meaning. [6]
Explain the operation of Lithium ion battery with construction
& chemical reactions during charging and discharging. Also state

its applications. [8]



Total No. of Questions :4] SEAT No.

P4 FE/Insem/&PR-4 [Total No. of Pages: 2
F.E (Semester - 11)
103004 : BASIC ELECTRICAL ENGINEERING
(2019 Pattern)
Time: 1 Hour] [Max. Marks: 30

I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) a)

b)

Q2) a)
b)

Answer QlorQ2, Q3 or Q4.

Neat diagrams mustbe drawn wherever necessary.
Figuretowight indicate full marks.

Useef Non-Pregrammable Scientific Calculatorsis allowed.
Assume Suitaple Data if necessary.

Define the terms:
1)VReluctance ii) Magnetic Flux Dénsity andiii) Mutual inductance[ 3]

Compare Electric circuit and Magnetic-circuit, clearing stating similar
and dissimilar points. [6]

Iron ring of mean diametér 25 cm \& relative permeability of 1000 is
uniformly wound with 5@0"turAs:” Find current required to produce a
flux density of 1 Ted&in thering. If anair gap of 1 mmiscut inthering,
calculate new value of jcurrént to maintain the same flux density in the

rng. [6]
OR

Compare series &cparallel magnetic circuits. [3]

Derive the expression for energy stored in an inductor. [6]

Two coils A & B have self inductances of "#20 pkf;and 300 pH

respectively. A current of 2 Amp in coil A, producesflux linkage of 200
Wb - turnsin coil B. Calculate -

1)  Mutual inductance 1)~ “Coeffictent of coupling k &

1) Averageemf induced in coil B, whenthegurrent in coil A isswitched
off in 0.05 sec. [6]

PT.O.



Q3) @ Obtain the expression for capacitance of parallel plate capacitor. [3]

b) Derive the expression for rms valtie of a sinusoidal alternating current
in terms of its peak value. [6]

c) Three capacitors 2 pF, 4 ;- and 6 uF, are connected in series across

200 V DC supplysFind eguivalent capacitance and voltage across each
capacitor. [6]

OR
Q4) @ Anadternatingwveltageisgivenisby v=141.4 sin 377 t. Find its
1) SRMSvalue i) average vaue iii) freguency [3]

b) Derivetheexpressionfor averagevalueof asinusoidal aternating current
in termsof its peak value. Also write the formuladfor

1).“oForm Factor and i)  Amplitude Factor [6]

c) SFhermsvalue of 50 Hz sinusoidal aiternatiyg current is 20A. At t=0, its
value becomes 10A. Write down.thé eguation for current. Also find the
magnitude of current at t=6 ms. [6]

A0 QO

FE/Insem.-4 2



Total No. of Questions: 8] SEAT No. :

P6489

[Total No. of Pages: 4

[5868}+105
F.E. (Al-Branches)

103004 : BASIC\ELECTRICAL ENGINEERING

(2015 Pattern) (Semester - 1/11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the'sandidates.

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)

b)

Solve Q. Vor @2, Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Figuies to.the right indicate full marks.
Neat’diagrams must be drawn wherever necessary.
Assumesuitable additional data, if necessary.
Use‘af,’non-programmable calculator is allowed.

Define and state the unit of admifrance, ‘¢onductance & susceptance.
Also draw the admittance triangle for inductive circuit. [4]

Obtain the expression for cuitent and power, when voltage v =V _sin
ot 1s applied across purelyjsesistive circuit. Also draw the waveform
for voltage, current & power opscommon X-axis. [6]

The series circuit Having resistance 5 Q, inductance 0.1 H and
capacitance 150 pFis conngcted to 1-phase, 200 V, 50 Hz AC supply-

Calculate- [8]
1)  Inductive reactamce’ XL 1) Capacitive reactance Xc
111) Net reactance. X iv) Impedance Z

v)  Current drawn by the circuit vi) Power factOr

vii) Active power P viii) Reactivé power ‘Q

OR
Define and state the unit of active, reactive afd apparent power in case
of single phase circuit. Draw the power/tiiangle, [4]

Derive the expression for resonant frequency and comment on
impedance, current and power factor in case @i series resonance circuit.[ 6]

Derive the expression for power, when yoltage v ="V _ sin ot is applied
across R-L series circuit. Also draw thie,waveform for voltage, current
& power on common X-axis. [8]

PT.O.



03) a)
b)

04) a)

05) a)

b)

What is phase sequence? State it’s dny two applications. [3]
State the relation between : [6]
1)  Phase voltage and line veltage

i1) Phase current.and line:Current in case of balanced delta connected
3-ph load.'Using above relations, obtain the expressions for 3-ph
active power and 3-ph reactive power.

A 80 kVA;N000/250 V, 1-ph 50 Hz transformer has iron loss of 1000
W and €gpperdoss 400 W, when its primary draws current of S0A.
Calcplate [8]

1)( Efficiency at full load and power factor = 0.8 ]ag:

11) Efficiency at half load and power factor = L-lag.

OR
What are the losses in the transfernmigt? State the parts in which they
take place. [3]
Derive the EMF equation of'single phdse transformer. [6]

Three identical impedances each®f 6+)8 (2 are connected in star across
3-ph, 415 V, 50 Hz ag¢'supply.-Betermine [8]

1)  Line voltage
i1) Phase voltage
111) Phase current gid line current

iv) 3-ph active{reactive and apparent power

Define the practical voltage source & explain.it)by means of [4]
1)  Symbol of representation

i1)  Value of internal resistance

1i1) Graphs between V and I

Derive the equations to convert Deltayconnected resistive circuit into
equivalent Star circuit. [6]

[5868]-105 2



¢) For the circuit given in fig Sc, write down the steps to find current
through PQ using Superposition ‘ThHeorem. [8]

Figure 5S¢

OR

06) a) State and explain KCL & KVL [4]

b);Calculate the current flowing thréugh 6 €X(AB) for the circuit shown
in fig 6b, using Kirchhoff’s Laws. [6]

o

Figure 6b

c) Calculate the cutrent flowing through 6 Q (AB) forythe circuit shown
in question 6b, using Thevenin’s Theorem. [8]

Q7) a) Define resistivity of the material & state the facters ofilwhich it depends.

[3]

b) Explain construction and working prifieiple, of Lithium Ion battery
and state it’s any two applications. [6]

c) Derive an expression for insulation resiStance of a single core cable.
Draw the necessary diagram. Also comiment on insulation resistance

when [8]
[5868]-105 3



08) a)

b)

1)  Two cables are connected in séties and
i1) In parallel
OK

Write the name ofumatertals’used for anode, cathode and electrolyte in
case of Lead A&idyBattery. State it’s any three applications. [3]

If o, and @ afe the/RTC of a conducting material at t’C and t]C

Q,

1+ (t, —t,)

[6]

respectiyely prave that o, =

Alwater pamp lifts 12000 litre of water to a height of 'S m per minute.
The efficiency of motor and pump is 75% & @&0% respectively.
Calcilate [8]

1)< Input power to motor in kW
i1) Daily energy consumption Af-phmp.is’used 04 hrs a day

1i1) Monthly electricity bill jas per above daily uses for the month of
30 days at the rate of 4 0yRs/ufit:

a0

[5868]-105 4



Total No. of Questions: 4] SEAT No. :

PA-1682 [Total No. of Pages: 2

[5931]-1005
First Year Engineering (All Branches)
BASICELECTRICAL ENGINEERING
(2019 Raitern)(Semester - ) (103004)

Time: 1 Hour] [Max. Marks: 30

I nstructions to the gandidates.

1)
2)
3)
4)
5)

Ql) 8

b)

c)

Q2) a)
b)

Q3) &)

Solve Q4 @y Q.2,Q.3 or Q.4.

Figurgstdthe right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable additional data, if necessary.
Use of nGn+programmable calculator is allowed.

What is magnetic effect of an electric currentin case of along straight

conductor? Hence state right hand thumb rule. [3]
Distinguish between an electrie cibcuit-and a magnetic circuit; stating
similarities (04 points) and dissmilarifies (02 points) [6]

Two coilsA and B have sdlf-\nduictaness of 10 uH and 40 puH respectively.

A current of 2A in coil A producesaflux alinkage of SuWb-turnsin coil B.

Cdculate: [6]

1)  Mutual inductancebetween the coils

i)  Coefficient of codpling

i)  Average emf induced in coil B if the current of 1 A in coil Asis
reversed at uniforip rate in 0.1 second.

OR
Define Self Indugtance by three ways. [3]
Obtain the expression for energy stored in magnefic\fieldqproduced by
an inductor. [6]

Aniron ring of mean circumference of 150cm and €rosssectional area 12
cm? iswound with 600 turns of cail. The coilproduces flux of 1.25 mWb
while carrying acurrent of 2A. Find the rel &ive peraeability of iron. [6]

Define [3]
) cycle
i) period and

i) frequency of an alternating quantity.

PT.O.



b)

Q4) &)

b)

Explain the concept of lagging takixgtwo electrical quantities with the

help of their waveforms and phasor.diagrams. [6]
Two capacitors of 2 uF and.8-uF are connected in series across
200V DC supply. [6]
Find

)  resultant capacitancevalue
i)  voltage aCrass eachr capacitor and
i) charge or1eachcapacitor.

OR
Obtainar expression for average value of asinusoidal alternating current.

[3]
Definethefollowing termsin el ectrostatics and mention their units. [6]
) ‘Electricflux density
i), Electricfield strength
i) Absolute permitivity

Analternating current varyingsipiusoidally with afrequency of 50 Hz has
an rms value of 10 A. Writethe expression for instantaneous value of
this current quantity andtind itsvaiue for [6]

) t=0.0015 sec

i) t=0.0075 sec after passing through zero and then increasing
negatively.

[5931]-1005 2
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P-5371 [Total No. of Pages : 2
[6185)-54
F.E. (All Branches) (Insem.)
BASIC ELECTRICAL ENGINEERING
(2019 Pattern) (Semester - 1) (103004)

Time: 1Hour] [Max. Marks: 30
I nstructions to thie Candidates:
1) SolvelQl or Q2 and Q3 or Q4.
2) Figwes tothe right indicate full marks.
3) Neat diagrams must be drawn wherever necessary..qs:

" e

4) Asslime suitable data, if necessary. ¢
5) Us2of non-programmable calculator is allowedy-
~
rm‘ [ W
Q1) a) Derive an expression for Energy: stére'qqper unit volume in the magnetic
field. Y W [7]

b) Two coils having turns LO80"and 1500 are placed on common magnetic
circuit. A current of 5A ih coﬁ I produces a flux of 0.2 mWb and
80% of this flux links ,to coﬂ 2 Find [8]
i)  Self Inductance of coil-1

N
ii) Mutual Inductancg’between them

©)
iii) If this currentirTirst coil is interrupted in 0.01 sec find emfinduced
in coil<l anﬁ‘éoil&

OR

02) a) Obtain an expression for coefficient oficoupling between two
magnetically coupled coils. [7]

b). 1i). Derive the expression for flux, fof iton ring/wound with N turns
& current is passed through it.

i1) Define the reluctance & state the factors on which it depends.

[8]

PT.O.



03) a)

b)

04) a)

b)

[6185]-54

Define the RMS value of current afid obtain the expression for RMS
value of sinusoidally varying altéipating current in terms of its peak
value. [7]

An air capacitor has two parali€l plates of 10 cm x 10 cm and plates are
separated by 1 cm. Find [8]

1)  Capacitanee
ii) Potential diffefence, when charge of 500 uC is applied:

1) If aivis’replaced by dielectric material having relative'permittivity
gf =4, find’new value of capacitance & potential difference when
satne charge is applied.

OR KA
Explaiir’' the concept of phase lag & phase leadéb“}fusing ; [7]
1)+~ mathematical equations . ®
i) waveform and ’_P’v \;‘\
ii1)) phasor diagram. . . -
A sinusoidally varying alternazin V*(‘)ltage of 100 V (rms value) with
50 Hz frequency is appheq’,to a C%Clll'[ find : [8]
1) The mathematicél equat-lo‘n of the voltage;
i1) Time Period = g :k

C

ii1)) The instantaneous ssoltage when t = 1.667 ms;
1v) The time when;ﬁistantaneous voltage 1s 100 V;
v) Average Vaﬁfé of the voltage

vi) Maximumsvalue of the voltage.

e



Total No. of Questions : 8] SEAT No. :

P Total No. of Pages : 4
3663 [6001]-4805 [Total No. of Pages
E.E. (All Branches)

BASIC ELECTRICAL ENGINEERING
(2019 Credit Pattern) (Semester - I/II) (103004)

Time : 2% Hours]| [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4)
5

01) a)

b)

02) a)

Solve Q.1 on@.2, Q.3 0r 0.4, Q.5 or Q.6, Q.7 or Q.8.
Figures to the rightindicate full marks.

Neat diagrains must be drawn wherever necessary.
Assume suitable additional data, if necessary.
Use\of non-programable calculator is allowed.

Defin¢ impedance. Draw the impedance triangle for R-L & R-C series
ciréuit. [4]

Obtain the expression for current(and powet, when-voltage v=V_ sin
ot 1s applied across purely industive circuit. [6]

The series circuit having (fesistane¢ 10, Q, inductance 0.1 H and
capacitance 150 pFis cofinected/to. 1=phase, 200 V, 50 Hz AC supply,

Calculate - & \\ [8]
Wy

-

1) Inductive reactanée Xl- "
o

11) Capacitive reactance Xc¢

111) Net reactance X

iv).Impedance Z

v),Current drawn by the circuit

vi) Power factor

vii) Active power P

viii) Reactive power Q.

OR

If 200 V, 50 Hz supply is applied acréss the resistance of 10 Q, find
equation for voltage & current. [4]

PTO.



b)

03) a)

b)

04) a)

b)

Derive the expression for power, when voltage v = Vm sin ot is applied
across R-L series circuit. [6]

The series circuit having resistance 10 Q and capacitance 150 uF draws
a current of 9.4 A from 1-phase, 50 Hz AC supply. Calculate -

1) Capacitive reactarce
11) impedance

111) powet factor

1v) supply voltage

v)Active power and

vi) reactrve power. [8]
De¢fine

1) Balanced load

i1) Unbalanced load and Q)

i11) Phase sequence. ¢ \ ’ [3]
Derive the EMF equatign of: siifl,ggle phase transformer. [6]

Derive the relation betweer’i) phase voltage and line voltage ii) phase
current and line curtent~in case of balanced STAR connected 3:ph
inductive load. Assume phase sequence RYB. Draw the circuit diagram
& necessaty ‘phasor, diagram. [8]

OR

Define the voltage regulation and efficiency of {ransformer along with
formula. [3]

The maximum flux density in core of a 250/1000 V, 50 Hz, 1-ph
transformer is 1.2 T. IFEMF/turn is 10V, calenlate 1) Primary & secondary
number of turns 11) area of cross section“af core. [6]

[6001]-4005 2



05) a)
b)

06) a)

b)

Three identical impedances each of-6+j8 € are connected in star across
3-ph, 400 V, 50 Hz ac supply. Deterimine. [8]

1)  phase voltage
1)) phase current and linegurrent

i) power facter)3-ph.active, reactive and apparent power

State and €xplain KCL & KVL [4]
Calculatethe cirrent flowing through 4 Q (AB) for the circuit shown in
fig 5b, wsingKirchhoff’s Laws. All resistances are in €2 [6]

Derive the equations to conveﬁ&)elta connected resistive circuit into

equivalent Star circuit. \ [8]
"\“OR
Explain the practical ‘eutrent source by means of i4]

1)  Symbol of teptesentation
i)  Value of internal resistance
ii))~, Graphs between V and I

Caleulate the current flowing through 4 Q (PQ) for the cireuit shown in
fig 6b, using Superposition Theorem. All resistanees are,in €2 [6]

\@\I:&: : =g 2 >
;L/,L{ 5

[6001]-4005 3



07) a)
b)

08) a)

b)

Calculate the current flowing through4 Q (PQ) for the circuit shown in
fig 6b, using Thevenin’s Theorem. [8]

Define resistance of the material & state factors on which it depends.[3]
Explain constructipn and'working principle of Lithium ion battery. [6]

Derive an expression for insulation resistance of a single core cable with
the necessary~diagfam. [8]

OR

Stat¢ the material used for positive plate, negative plate & electrolyte for
lead acid battery. [3]

The current flowing at the instant of switching 240V, 40 Watt lamp is 2
A. The TCR of tungsten filament is 0.0055 per degree Celsius at 20°C.
Determine. [6]

1) temperature of filament of the lampii) working current

If o and @,are the RTC of a*eondueting material at ¢/C and ¢)C

&

tivel thap % T4 & hence, obtain
respectively prove tha 2 TWat-1)
a =a, (1+a,t) £ N 8]
Ny
'\\‘-
SO SHIE SIS

[6001]-4005 4
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P9070 (617815 [Total No. of Pages : 3

F.E. (All Branches)
BASIC ELECTRICAL ENGINEERING
(2019 Pattern) (Credit System) (Semester - 1/11)(103004)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:

1) AttemptQ.1 br Q.2, O:3or Q.4, Q.5 or Q.6, Q.70r Q.8

2) Neat diagrams mustbeé drawn wherever necessary.

3) Figures(to‘the righi indicate full marks.

4) Assumie/syitableldata, if necessary.

5) Uselof won-ppegrammable electronic pocket calculator is permiited.

Q1) a) Derivethe expression for resonant freguency in anRLC series circuit.[4]

b) Asinusoidal AC voltage given by v=Vm sin ¢ ¢ 1s applied across a pure
mductor. Obtain the following for this circuit: [6]
i)  Expression for the instantaneous:XCurrent
i)  Phasor diagram. waveforms of-instantaneous voltage and current
i) Expression for theinstantatigous,power

c) A coil of resistance 24 €Q-hasya reactance of 32 Q when connected
across a single phase voltage-giver by v = 566 sin314¢. Find: [8]
i)  Frequency 4
i)  Rms value of current
) Power factor
iv) Equationoftheresultant current

OR
02) a) State the power factordncase of following circuits: 4]

1) _ Apurelyresistive circuit
1) Agpurely induotive circuit
ity A purely capacitive circuit
1v) An RLC sefties circuit under resonance

b)._ “Obtain the expression for power in an R-C series circuittwhen supplied
with v = Vm sinwz. [6]

c) . A series R-L-C circuit consists of R = 10 Q/12= 0.318 H and C = 63.6
uF. This circuit is supplied by source of emtf given bye(?) = 100 sin314t.
Find: [8]
1)  Expression for i (t)
1) Phase angle between voltage and currefit
i) Power factor of circuit

iv) Active power consumed

PTO.



03) a)

b)

04) a)

b)

05) a)
b)

[6178]-5

Define the following in the context gfthree phase AC systems: [3]
1)  Symmetrical AC supply

i) Phase Sequence

i) Balanced Load

Derive the emf equation of @/single phase transformer."Hence obtain the
transformation ratio: [6]

Three impedanees each of (3- j4) Q are connectedin delta across a
3-phase. 230, Vsupply. Calculate: [8]

1)  Phasp.and ling currents
1) Power factor of the load

i) 4 Powerdelivered to the load

OR
Compare an autotransformer with a conventional two=winding transformer
by meritioning any three differences. [3]

Preve that the three phase delta connected balaneed load consumes thrice
thé power consumed by that.of the'star connected load. [6]

The primary winding of a'single phase transformer is connected to a
230 V, 50 Hz supply. The'secendary. winding has 1500 turns. If the
maximum value of the core fluxys 0.00215 Wb, determine [8]

1)  secondary induced etni
Vi
1) number of turnsiin the primaty

iii) ~ cross sectional arca.0f the-core if the maximum value of flux density,
1s0.1 T

iv) whetheritis a steptap or a step down transformer?

State.and.briefly explain Kirchhoff’s Laws for DC circuits. [4]
Obtain the relations for converting delta connected, iésistanices into
cquivalent star connection. [6]
Find the current through 1Q resistance of the circuit shown in Fig. 1
below using Thevenin’s Theorem. [8]
40 SO
- 10 ? o G&d ?29
{1
10V
Fig.1
OR



06) 2)

b)

Q7) a)

b)

08) a)

b)

[6178]-5

Define the following terms: [4]
1)  Active Network and Passive INétwork
i) Lumped Network and Distiibuted Network

Find the current through branch AB of the circuit shown.in Fig.2 below
by applying Kirchhoff’s Laws. [6]

At
\/J\\/\/ L ""\/‘ \/ \‘\_/ 1 A

To0v. == >4
i -

L.

State, Superposition Theorem. Find the ‘eurrent through branch AB of
thecircuitshown in Fig.2 above by applying Superposition Theorem. [8]

Define the temperature coefficient of resistance of a material and state its

unit. [3]
Explain the construction and werking of aZl.ead Acid Battery with the
help of suitable diagram and ¢hemi¢al equations. [6]

An electric kettle 1s required to-heat 5\liters of water from 15°C to 96°C
in 30 minutes. Find.the inputpowerof the kettle assuming the efficiency
of 80 %. If the kettle opgrates on 230 V mains, find the resistance of the
heating element."Asssuime’ the §pecific heat capacity of water to be
4200.J/kg. K and 1 fli{er of water as equivalent to a mass of 1kg. [8]

OR

Write your.choeice of eithér a lead acid battery or a lithium 1on battery:for
the following applications: [3]

i) "Mobile phone
i) . Electric bike
i) Conventional petroleum vehicle

An'electric motor runs at 500 rpm while producing torque of 20 Nm.
The motor operates at efficiency of 85%. Einid-motér,input power and

current drawn when the motor is fed from230V DCsupply. [6]

Define insulation resistance and deriv& he expiression for insulation

resistance of a single core cable. [8]
DI A
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I nstructions to the candidates;

1)

b)
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Attempt Q.1(0nQ.2, O:3 or Q.4.

Neat diagrfarnSmust bé drawn wherever necessary.
Figuresto/the right” indicates full mark

Assunmie stitable data, if necessary.

Use of nONn-programmable electronic calculator is allowed

Obtaivi;the expression for the mutually induced @f in a coil when the
neighboring coil is excited by a current. Draw the circuit diagram and
mention all the natationsclearly. [7]

A magnetic circuit consists of anjiforring.of mean circumference 80 cm
with cross sectional area 12cm?sA.curreniof 2 A in the magnetizing coil
of 200 turns produces a total #ux of 2.2mWhb in the iron. [8]

Cdculate:

- - - \

) fluxdensityin thei(;on

ii) absoluteand reté‘tiye perrieability of iron

i) reluctance of the cifcuit

OR
Derive the expression for the energy. stored in the magnetic field of a
coil and hence, t\he energy stored per unit volume of/theCircuit. [7]

Two coils having 50 and 500 turns respectivelyare' wourid side by side
on.aclosed iron circuit of cross section 50cmand mean length 120 cm.

[8]

I). Estimatethemutual inductance between the'cailsif the permeability
of ironis1000.

i)  Find the self-inductance of each coil.

i) If the current in one coil increases steadily from zeroto 5A in 0.01
second, find the emf induced in the other coil.

PT.O.



Q3) g

b)

Q4) &)

b)

[6267]-4

What is phase? Explain the conceptsof phase | ag between two aternating
quantities by [7]

)  Mathematical equations
i)  Drawing waveforms ang phasor diagrams.

Three sinusoi dahy, alternati ng currents varying at 50Hz have rms values
5A, 7.5A and 10AWithphase angles of 30°, —60° and 45° respectively.[ 8]

)  Findtheiraveragevalues

i)  Wiriteequationsfor their instantaneous values

i) ,Find the\nstantaneous values of 10 A current.at 100 mSec.
OR

Obtain the rms value of a sinusoidal aternating current in terms of its
peak-Val ue and hence find the peak factor. o [7]

N
A potential difference of 10 kV j&applied.io the terminals of a 300 pF
capacitor with two rectangul ar ptates eschhaving an area of 100cm?and

separated by adielectric 1 r{mhi cK: [8]
Calculate: V4
) Total charge / (*

£
i)  Electricflux density

iii)  Relative permittivity-of thedielectric
4

¥ %k %k
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1
2)
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Ql) a
b)

Q2) g

b)

Answen Q.1 0r,Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q.8.

Neat diagrarnis must be drawn wherever.necessary.

Figures.i@’the right indicate full marks.

Assumessuitable data, if necessary.

Useaf non-programmable electronic pocket calculator’is permitted.

Derive the expressionfor resonahtfrequency in aseries RLC circuit.[4]
Prove that a pure inductor excited by /sinusoidal voltage source never
consumes any power. Draw the cifcuit diagram and write all necessary
eguations in steps: ' [6]
A voltage given by =200 sip'wt is applied across 50 Q pure resistor.
Obtain the expressions4 or instantaneous current and instantaneous power
for thiscircuit. Also calcutate rmsval ue of current and power consumed:{8]
OR
Defineadmittance@facircuit and hence draw the admittance trianglefor
acapacitive circui [4]
Obtain the expressions for instantaneous power ang.average power in a
sertesR-L circuit excited by purely sinusoidal voitege. [6]
An R-C series circuit dissipates 100 W at/0i75 leading power factor
when connected across single phase. 230 \. 50 Hz Siiusoidal AC supply.
Cdculate: [8]
)  currentdrawn
i)  impedancein polar and rectangular farm
i) resistance of thecircuit and

Iv) valueof capacitance
PT.O.



Q3) a)

b)
c)

Q4) &)
b)

Q5) &)

b)

[6260]-5

Definethe following termsin the cordtext of polyphase AC circuits: [3]
)  Symmetric AC supply
i)  Phase sequence
i) Balanced Load
Derive the emf equations of &'single phase transformer. [6]
A deta connecte)ba ancest load consists of three coils; eaeh of resistance
6 Q2 andinductirereactarice 8 Q2 supplied by 400V, 3-phaseAC. Determing] 8]
)  impedance per phase
i)  phaseeurrentand line current
i)  powvuer facter of the circuit
Iv) <total power absorbed

OR
State anythree advantages offered by an-autotransférmer. [3]
A direct loading test isperformeden al KVA, 230V/115V, 50 Hz single
phase transformer. Draw the connection diagran showing all necessary
measuring instruments with.appropriate ranges and determine the rated
primary and secondary current. [6]
Obtain the rel ationship between line current and phase current, line voltage
and phase voltage for 3-phase star{connected balanced inductive load
with the help of neatCircuiidiagram and phasor diagram. Assume phase
sequence as RYB. [8]

A practica voltage seurce supplies aload resistance R Draw the circuit
representation and the V{1, characteristics of this arrangemen. (4]
Obtainthe formulae for\converting adelta connection of resistorsifato its
equivalent star connection. [6]
Write the Kirchhoffs Voltage L aw equations for the gireuit shown in Fig.
below and hencetind the current through branch AB. Al resistance values

arein Q. [8]
A
100V—== 5
8
Fig. Q.5 (¢)
OR
2



Q6) a)
b)

Q7) 8

[6260]-5

State and explain Kirchhoff’s Laws for DC circuits. [4]
Find the equivalent resistance obtaiined across B and C terminals for the
circuit showninFig. below. All resistance valuesarein Q. [6]

o]

1o
Fig. Q. 6 (b)

State Sugerposition Theorem. Explain the stepsto apply Superposition
Thegrerd fordinding the current through branch A B of the circuit shown

InAig el ow. [8]
A i
Y %&3 Vi
_ L _
Fig. Q. 6 (G)
Specify thefollowingin caseofaL ithium lon Battery: [3]

)  Cathodemateria

i)  Anodemateria

i)  Electrolytemateridl
I+ o (t, =1,

Provethat. &> ) wheredl termshavetheir usua meaning.[6]

Defineinsulation resi starice and hence derive an expression for insulation
resistance of asinglecore cable. [8]
OR

Defineres stancétemperature coefficient (RTC) andvrite itsunit. [3]
An eectric pump lifts 72 m? of water per hour to @height @15 m. If the
overall efficiency of the systemis70 %, find thenput power. If the pump
is used for 4 hoursin a day, find the daily cost.of eregrgy at Rs. 10 per
unit. [6]
Explainthefollowing in case of alLead ACia-Battery: [8]
1)  Construction and working

i)  Maintenance procedure

i) Any two applications

X XX

3
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Instructions to the candidates:

1) Attempt Q.10MQ.2, @.30r Q.4.

2) Neat diagramismusizbg drawn wherever necessary.

3) Figuresfoshe rightindicate full marks.

4) Assuniestitablédata if necessary. )

7
Ql) @ What ig'electromagnetic induction? State Faraday’'s Laws of

4

Electramiagnetic induction. > [3]

N

b) Obtain the expression for coefficient of coupl i@ of two magnetically

eoupled coils. ﬁ;\ [6]

c) VA coail of 500 turnsiswound on ani‘rénriﬁg of circular cross sectional
area3 cm? and mean diameter Z0<m. The'magnetic flux produced in the
ring is0.5 mWb when the coil Carries 2A current. Determinetherelative
permeability of the material’)~ \\“r [6]

w Q;R“\;'

Q2) @ Definemagneticfiend stFengfh énd stateit’sunit. Write an expression for
magnetic field strength at'any point in case of the field produced inca
solenoid. oS 73]

b) Derivean exprdr(] for energy stored in an inductor and hene&.obtain
energy stored per-uriit volume of it. [6]

c) Two perfectly coupled coils have 800 and 6U8-number of turns
respectively. A current of 2A flowing through firsecoil preduces magnetic
fluxis5 mWhbinit. [6]

Calculate:
)  self inductance of first coil and

i)  emf induced in both the coils if the current isturned off in 2 mS,

PT.O.



Q3) @ Define [3]
)  instantaneousvalue
i)  maximumvaueand
i) averagevaluein caseof-sinusoidal alternating quantity.

b) Explain the concept,of [6]

) in-phase
i) laggingphaseearid
i) leading phasz quantities with the help of suitable waveforms.

c) Obtaif the expression for rms value of sinusoidal alternating current in

terrhs of it’ s¥maximum value. ¢ [6]

)7

OR 1

I

Q4) @ Definetime constant during charging of acapaci to;and stateit’sunit.[3]

b) A certain voltage waveform has form factor of‘1 15 and peak factor of
5. If the maximum value of thevoltagelsi‘)SBOV calculatetheaverage
and rms values of the voltage. N [6]

c) Three capacitors and connectedyin serles across 200 V DC supply. The
voltage across each capacitoris 50 V480 V and 70 V respectively. The
charge on each plate of capach tor§ 1$'5000 nC. Determine the value of
each capacitance and egiiivalgni’ capacitance value of their series
combination. g [6]

[6358]-108 2
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Instructions to the candidates?

1) Sohe Q. or.2; Q.3 or Q.4; Q.5 or Q.6; Q.70r Q.8.

2)  Figures to'the right indicate full marks.

3)  Neat diagiams must be drawn wherever necessary.

4)  Assumiessuitable additional data, if necessary.

5)  Useof non-programmable calculator is allowed.

Q1) a) v Define admittance. State its units \Express’admittance in rectangular &
polar form. [4]

b)  Obtain the expression for cufrerit when voltage v =V _sin wt is applied
across purely inductive citouit. Als¢’ draw the waveform for voltage &
current against time as,d cOmmenyX-axis. [6]

c) A series R-L-C circuit hds resistance of 50 ohms, inductance of 0.1 H and

capacitance of 50 micro darads connected across single phase 230 V,
50 Hz AC supply. & i8]

Y

Calculate: i V?“ ‘

1)  Inductive re@l‘étance

1) Capacitive reactance

1) Impedance

iv)  Current drawn by circuit
v)  Power factor of the circuit

vi) Active & Reactive power consumed &y the circuit.

OR

PTO.



02) a)

b)

03) a)

b)

04) a)

b)

Draw power triangle for R-L series ¢ircuit. Define active power and state

its unit. [4]
Derive the expression for resonat frequency in case of series RLC a ¢
circuit. Draw phasor diagram. [6]

A series RC circuit consisting of a resistance of 50 ohm and capacitance
of 100 micro faradyIt i$/supplied by 1-ph 230 V, 50 Hz AC supply.
Calculate: [8]

1)  Capacitivéreagtarice

i) Impegdance of'the circuit

) Cusgent through the circuit

iv) ,Voltage across resistance

V)~ “Voltagesacross capacitance

vi)=“Power factor of circuit

vil) Pawer consumed by circuit. Also draw a neat:phasor diagram

Define : [3]
) Phase sequence

i) Balanced load

i) Unbalanced load

Derive emf equation of a single phase' transformer. [6]

Three identical impedances-each 0f 6 +j 8 are connected in star across 3
phase 400 V 50 Hz supply: Deteyrmine: [8]

1)  Phase current

i) Line current )

i) Line & phase Voltage'

iv) 3-phase active,@edctive and apparent power.
‘5\/ OR

State the relationjb\e’tween

1)  Phase voltage and line voltage

i) Phase current and line current in case of balanced de¢lta connected
3-phase load. Write down the expression fop-3~phaseactive power. [3]
Differentiate core type & shell type tran§termer~construction. (any 6
points). [6]
A 25 kVA, 50 Hz single phase transformer has iron loss and full load
copper loss of 350 watts and 400 watts respectiyely. Calculate its efficiency
at: [8]
) 50 % of full load, at unity power factor and

i) 75 % of full load at 0.8 laggingmower factor.

[6581]-1905 2



05) a)  Explain active & passive networks \?@ respect to D C resistive network.

v [4]
b) Derive the expression to convert-given delta connected resistances into
equivalent star connected resistiances. [6]

c) Using Kirchhoff’s Law, dete?fnine the current I, & 1. Hence find current

in 4 ohm resistaegyho?gbbelow in Fig. 5c. [8]

Q6) a)  Stafe and explain Kirchhoff’s laws. [4]
b) Q_}}foply Superposition theorem to la‘r@g@hrrent flowing in 4 ohms
b‘resistance for the network show ow inFig. 6b [6]

Fig—6Db

[6581]-1905 3



Q7) a)

b)

08) a)

b)

What are the indications of a fully charged lead acid battery? [3]
With usual notations derive the expression o, = o, / (1 + o [t,~t ]). [6]
An electric pump lifts 1.2. '’ of water per minute to a height of 15
meters. The overdll efficienCy of pump & motor is 60%. Calculate the
input power. Ifihe pump is used 4 hours daily, calculate energy
consumption/foz-a month of 30 days at the rate of Rs. 5 per unit.  [8]
OR
State any three applications of Li lon battery. [3]
A single-core Copper cable has conductor diameter of 3 cm & insulation
thicknéss of 2 cm. The resistivity of copper & insulation is 1.73x10®
ohnimieter & 9x10'> ohm meter respectively. Determine: [6]
1)V Resistance of conductor &

1) Insulation resistance of th€eable for'150 m length.

Explain with neat sketch tiie-Constriiction and working of a lead acid
battery and state it’s anytwo appl/ications. [8]

SRR

[6581]-1905 4
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I nstructions to the candidates:

1
2)
3
4)
5)

Q1) a)

b)

Answer-Q or Q.2;Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Figuresto theyight indicate full marks.

Neat diagrams’must be drawn wherever necessary.
Assumme sliitable additional data, if necessary.

Use of @on-programmable calculator is allowed.

For the Resonance in RLC Seri’es circuit-=Comment on reactance’s,
impedance, current & power fagtar. [4]

The R-L circuit when supplied by 180V, 50 Hz ac voltage, the voltage
drop across the inductancef'(s 150 V(The current drawn by the circuit is
5A. Calculate: [6]

/ 4
1)  Inductive Reactance

i) Inductance (

) Resistance

iv) Impedance

v)  Voltage acressResistance and
vi) P.F.

A voltage of V=V Z0°V is applied across a R-L.* series circuit. Write
the equation for impedance, current & comiiiient on power factor ---

when [8]
1) X, > X,
i1) X, <X,

Also draw the phasor diagram in each case.

OR

PT.O.



Q2) a)

b)

Q3) a)
b)

Define and state the unit of [4]
1)  Admittance, susceptance,&cc¢onductance
i) Impedance

Ifv=V_sin(wt) isapplied across single phase circuit and current flowing

. . Tc . . .
through the giteuit 1s°,= I sin ((Dt +§J Draw the circuit diagram &
derive tha'expression for average power consumed in the circuit.  [6]

A Purg€ resistance of 15Q is connected in series with a pure inductor of
25mHr. This$eries circuit is connected across 230V, 50-Hz supply. Find[ 8]

1) “~’The Inductive Reactance

i) Twipedance

1)< Current

iv) Power factor

v) Phase angle

vi) Voltage across Resisﬁ){r
/

vil) Voltage across indietor

/ 4
viii) Draw the phasor.diagram

State the advantages-of three phase systems over single phase system.[3]
Derive the EMFEquation of single-phase transformer [6]

In a 3-phase Star-connected load, each phase hias)a an-impedance of
(50+332) Q. This load is fed from three phasgsupplycvoltage of 400 V
with frequency of 50Hz. Calculate: [8]

1)  Phase Voltage and Line Voltage;
1)) Phase Current and Line Current;

i) Total Active Power, Reactive Power and Apparent Power consumed.

OR

[6401]-1905 2



Q4) a)
b)

Q5) a)

b)

Q6) a)
b)

State the different types of losses in/he transformer. [3]

A 80 KVA, 3200/400V, 50Hz, singl¢’phase transformer has 111 turns on
the secondary winding. Calculate [6]

1)  Number of turns on priniary side
1) Primary & Secondary full load current
i)  Cross sectignal area.of the core if the maximum flux density is 1.2T

Derive the relationship between the line current and phase current, line
voltage ardvphase voltage, for a balanced three phase STAR connected
load acrass three.phase AC supply. Draw the circuit diagram & required
phasor djagram? Assume phase sequence RYB and inductive load. [8]

Compare the ideal & practical voltage source by means of [4]
1) definition
i1)-O'Symbol & V-I characteristics.

Write the three steps to find currept figwing;through load resistance R
using Thevenins Theorem for the¢eirCuitrshown in Figure-5 (b). [6]

Figure-5 (b)

Derive the formulae to-convert DELTA connected resistances dnto
equivalent STAR connecéted resistances. Draw the circuit diagram ifc€ach

case. [8]
OR
State and Explain Kirchhoffs Laws. [4]
Find the Resistance between terminal A and G- [6]
120
A MM B
9Q . § 4Q
D MW C
3Q
Figure-6 (b)

[6401]-1905 3



c)

Q7) a)

b)

Q8) a)
b)

Find the current flowing through 5 Q by applying Super Position Theorem.[8]

9 O A

e
Ay,

Figure 6 (c)
Commnient'on effect of increase in temperature on Resistance of [3]
1) Metallic¢ conductor
1) alloys &
1)< msulators
Explain the construction and workifig/of [fead acid battery. [6]

(

Derive the expression of insulatign résistance of the single core cable.

Draw the cut section diagrafi&’labehit. [8]
¢ H'OK
4
State the 3 applicatifns)of lithium ion battery. [3]
With usual notations derive the expression (6]
o, = !
Pl (t, -0

Find the current flowing at the instant of switching 46 W £240 V filament
lamp. The temperature coefficient of resistance 0f filamént'is 5.5 x 10~.per
degree Celsius at 20°C. The working tempetature/ef lamp is 2000°C.
Also find the working current & compare it With statting current.  [8]

X X X

[6401]-1905 4
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1) SolveQl or Q2; Q3 or Q4.
2) Figurestoithe right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assumesuitable additional data, if necessary,
5) Useof’ non-programmable calculator is allowed.
Q1) @ VDerive an expression for Energy,stored per’unit volume in the magnetic
fied. [7]
b) Two coils having turns 1000.and 1500 are placed on common magnetic
circuit. A current of 5A in ¢6il-1 produces aflux of 0.2mWhb and 80% of
this flux links to coil-2 »FindA1)”Self Inductance of coil-1 (ii) Mutual
I nductance between themi. (iii ) thiscurrent in first coil isinterrupted in
0.0lsec find self indueed emf)in coil-1 and mutually induced emf coil-2.
(8l
OR
Q2) @ Obtainanexpresson for coefficient of coupling betweentwo magnetically
coupled coilsinterms of self inductances and muytualinduetance.  [7]
b) A coil of N turnsiswound on acast iron ring Which has &mean length of

50 cm and its cross section is of 4 cm digmeter. The current flowing
through the coil is 2A. which produces flux'of 6,mWb in the air gap of
2mm length. The relative Permeability~of/thetiron is 1000. Calculate
(Reluctance of Iron path (ii) Reluctanee.of Air-gap (iii) Total Reluctance
(iv) the number of turnsN. [8]

P.T.O.



Q3) @ DefinetheAverage value and obtainthe expression for Average value of
sinusoidally varying alternating curtent intermsof its peak value. [7]

b) Three capacitors of 3 uF, 6 uF and 12 uF respectively are connected in
seriesacrossa 350V d.c. supplys-Calculate: (i) Equivalent Capacitance (ii)
the charge on each capacitar iii) the p.d. across each capacitor and (iv) the

energy stored in the.6,uFcapacitor. [8]
OR
Q4) @ Derivean expressigifor Energy stored in Capacitor. [7]

b) A sinusgidaly varying alternating voltage of 1 00V,50Hz is applied to a
circuittind [8]

) ~“themathematical equation of thevoltage
i)  TimePeriod
i) ~Theinstantaneous voltagewhent =0.3 ms

V)<~ Thetimetaken by voltageto reach 85V firgttime after passing through
zero.

v) Averagevaueof thevoltage

vi) Maximum value of theyaltage.

*o 0
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