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Assume suitable data if necessary.

1. a) A coil is connected across a constant dc source of voltage 120V, draws a current of

12A at room temperature. After running 4 hours, temperature rises to 650C and

current reduces to SA. Calculate the current when temperature increases to 800C and

the coefficient of resistance at 300C and temperature coefficient of resistance at 400C.

[Consider room temperature = 250CJ

b) What are the differences between the electromotive force (Emf) and Potential
difference (P.d)?

c) Find the equivalent resistance RAB in the figure shown, and power dissipated in the

3Q resistor.

30

20 40

24 v 20

50

2. a) Determine the power through 5 Q resistor of the circuit given below using Nodel
Analysis.

20 v

IOA 3C2

b) Using Superposition theorem, find the voltage drop across 25 C) resistor.
A 250 B

IQ

10 15

Q o



too

e) tr•ngr« theorem and derive the condition

the load resistance.

a) A too dnOt7t) applied across circuit consisting or 50
0.031 SH a capacitor of 60pF. Calculate the time expreuioa for CA

s•ttage and current, power factor and active power, reactive
Daw a phasor diagram.

b) In fig. below calculate.

sureptance, admittance of each coil.

i) taken by the circuit.
iü) rector of the circuit.
W) Aaive reactive power, apparent power and complex power of the circmt

Coil --..---.----.+

1

Coil B

V- 325 sin 377 t

S. a) In a 4 wire system. the line voltage is 400 volts and pure resistive load of

10 Q, 80 and 50 respectively are connected in each phase. Calculate

i) The current in each line.

ii) Curent in the neutral conductor.

Ei) Total power consumed in the load.

b) Write operating principle and of a wattmeter. Explain how it measures active
powg in a circuit.

c) Defiæ capæitance and capacitor. Explain the process of charging and discharging of
with neat sketch.



c) 

2 e) 

fuul curent flowing through I

10 23 v

method find tbe curvat following through resistors R,

Edow,

20 10 n

c

b) C.dode.e cfR •hich will absorb maximum po•et from the cknuLt

as Aiy» calculate value of this maximum power.

so



3. a) Use Norton's theorem to find the currcnt flowing through 1 ohm resistor for the circuit

shown in figure bclow. Given that all resistors are in ohms.

2

6

b) For the circuitshown in fig. below calculnte:

i) Overall impedance of the circuit.

ii) Total current taken from supply and overall power factor of the circuit.

iii) Cunents in each parallel branch.

iv) Active, reactive and apparent power of cach path.

v) Construct phasor diagram for given circuit.

z, 30

60 80
i2 120

230 V. 50Hz

4. the average=value and rms value of periodic waveform shown in figure below.

b) Find the expression for the equivalent inductance of two coils connected in Series

opposition.

c) An-alternating source of e.m.f. V = 200sin (314t) volts is applied to a practical coil

with resistance20 ohm and inductance 0. respectively.

i) Expression for, instantaneous current and power factor.

ii) Active, reactive and apparent power of the circuit.

iii) Voltage drop in resistor and inductor.

5. a) Define power factor and explain why, in general, it should be kept as high as possible

in power supply systems.

The power supply to a 415V, 50Hz, 3-phase inductor motor is •50kW at 0.72 power

factor lagging. A bank of capacitors is connected in delta across the line to improve

the overall power factor. Calculate the capacitance per phase in order to raise the

power factor to 0.9 lagging.

b) The three arms of a three-phase load each comprise resistance of 25 ohm and Of

inductance of 0.15 ohm in series with a 120 PF capacitor. The supply is 415 V, 50Hz

Calculate the phase current, line current and total power consumed by the load in star

connection. Take phase sequence RYB. Also draw the phasor diagram.
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a) What do you mean by ideal and practical voltage source? Explain the cffcct of an
internal resistance of a voltage soutu:' on its tcrminal Charactcristicg,

b) 1 km of wire witli circular ctoss sectional having diametcr of 11.7 mm and of

resistance 0.031 Q is drawn, so that its diameter becomes 5 min. What will be the ncw

resistance?

c) Find the voltage across CE in the given circuit.

60

11

11
90

c

12

50 40 V

12

12

2. a) Determine the current in 20 Q resistor in the network shown below using Nodal
analysis.

IOO

20 Q

40

b) Calculate the power absorbed by R resistor using Thevenin's theorem. When
100 Q

20 0.

10 Q

[8]

40 Q

40 Q

50 V



3. n) 

b) 

4. a) A 

(i) 

Fia

Rms value and of AC. CAteutnte the Rms
'fid font' of the voltage given below,

00 V

Rd4 2n 9R/4

circuit of resistance equal to 40 and inductance of 0.01H.
voltage is 283 sin (300t)V. Calculate the following:

Ector
for i(t)

kiione dissipated in the circuit
(iv)Volage drop across each elements

b) the current, power factor and total power consumed in the given circuit

397 PF

100V, 50 HZ
795 gF 0.025 H

c) is power factor? Write down the drawbacks of poor power factor. Explain how
emectinga capacitor across the load improves the power factor.

5. a) A balaEed star connected load is supplied from symmetrical 3-phase 400V system.

current in each phase is 30A and lags behind the phase voltage by.300, Find the

pwer and draw phasor diagram of the current and voltages.

b) are the advantages of3 phase AC over single phase AC system?

c) the method of measuring power in 3-phase circuit by two wattmeter method.
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a) Distinguish among voltage, voltage drop, voltage rise and potential difference.

b) A 230V metal filament lamp has 60 cm long filament with cross-section 3x104cm2.

Specific resistance of the filament at 200C is ohm-cm. If the working

temperature of the filament is 20000C, find the wattage rating of the lamp.

Temperature coeffcient of resistance of the filament material at 200C is 0.0055/0C.

c) Determine the current in 4Q resistance of the circuit shown in figure below.

tov

24 v

2. a) Analysis the circuit of figure below, by the mesh method. From the results, calculate

the current in the 5Q resistance.

i.6A
100

12 n

b) Find cürrent in SQ resistor of the network shoyvn in figure below, using Superposition

theorem.

36 Q

90 v

f2Q

60 v

c) State and explain Thevenin's theorem with example.

[61

i

[4]



Ajgo Gna Oe

c) Dotfve eurteot io a
voluge is What is tbe pow« by

4. a) is in series with a 400 resistor actoa ot
ot3A flows and the circuit imFdance is SOQ. Calcula•

diff«mce across the resistor and capacitor
6') draw diagram for R.C series circuit

e•ecimuit below find
e

2-(i) 
Toa) (ii) Total current (iii) Current in Parallel tranche&'(iv) Os•all Etive, reactive and apparent power.

diagrams showing various currents and voltage.
40

30

50

100 z 00 v

5. a) are the disadvantages of low power factor and give the various methods
improve the power factor.

b) åe advantages of three-phase power system as compared to single ph&'
Explain the conceptual mechanism of generation of a 3 phase supply..

c) A balanced delta connected load of phase impedance 15 + j20 ohm
to 220V supply. Calculate:

(i) PYuse Voltages
(if) Liæ and Phase currents
(iii) Power consumed per phase
Gv) Phasor sum of line currents
Draw Cie phasor diagram.
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a) Define the tempctatt)te coefficient Of te.gigtønce And exptAin the effect Of temperatire
on resistance of a substance.

b) A coil has A resistance of 18 Q when its Incan tempornture is 20"C and 20 0 when its
mean tc.tüFrature is SOOC. Find its mean temperature rise when it' resistance ig
and the surrounding temperature is I S OC.

2. a) Find It, 12, and Mesh current in the following circuits, using kirchhoffg Jaw,

40

12V
50 20V

70.

30 12

80

b) Using delta/ star transformation, find the galvanometer current in the Wheatstone
bridge.

IOC)

20 Q

30 Q

150

3, a) Determine the current in the I OQ resistor across AB network shown below using
thevenin'$ theorem,

ISI



200 tv 704.

40

60

b) State and*explain teciproeity theorem with a suitable examples.

Drive the equation for self-inductance in terms of number of turns and reluctance.

b) Calculate the form factor and peak factor of the following waveform.

20

10

4T

c) The Circuit with impedances Zl (10 + j 15) Q and Z2 = (6- j8) Q are connected in'.
parallel, If the supply current is 20 A, what is the power dissipated in each branch?

5. a) A -100 kW load at 0.85 lagging power factor is being supplied by a 230 V,
source, Calculate the reactive power drawn from the source. If a capacitor Connected 

'

parallel -to the load improves its power factor to 0.9, find the capacitance offthe

capacitor. 'Also; calgulate ,the current drawn from the source before and after -

connecting the capacitor.

b) A three- phase load consists of three similar inductive coils, each of resistance 50 ohm

and inductance 0.3H. The supply voltage is 415 V, 50Hz.

Calculate :(i) the line current; (ii) the power factor; and (iii) the total power when the

load is star connected.

c) Three loads of (31+j 59) ohm, (30-j 40) ohm and (80+j 60) ohm are connected on delta

to a 3- phase, 230V supply. Find the phase currents, line currents and power when

phase sequence is RYB. Also, draw phasor diagram.
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1. a) With proper mathematical equations and graphs describe ideal and practical voltage
iand current source. Also explain the method for converting practical voltage source

into current source and vice versa.

b) Explain the effect of temperature on resistance.
[5]

c) Find the current supplied by the 30 V sourceinthe circuit shown in figure.

1

30 v 20

2. a) Wheatstone bridge ABCD is arranged as follows: AB 1 Q; BC = 2 Q; CD = 3 Q;

DA = 4Q. A resistance of 5Q is connected between B and D. A 4-volt battery of

intemal resistance 1 Q is connected befiveenA and C. Calculate 6) the magnitude and

direction of current in 5Q resistor and (ii) the resistance between A and C by using

branch current method.

b) Calculate the current flowing in the 5 Q branch AC of the circuit shown in figure

below using nodal analysis.

c

c) State and explain Norton's theorem with suitable example.

3. a) Find the power loss in 15 ohm resistor using Thevenin's Theorem.

SQ

16V

15 Q

[6]

[4]

[8]



b) for the 
c) 

iti mngnetie FeM

given figtre

2

4. a) TsvocoiisA and are connected in series across 240 V, SO guppfyÄe
of A is 5 0 and the inductance ofB is 0.015 Il. If the input from the 3 kWand 2 kVAR. mnd the inductance of A and the resistance of B. Calcul& the

eon.

b) impedances ZI and Za are connected in parallel. nie first branch a
of 16 A and has a resistance of SQ, while the second branch takes a

carrart at power factor O.S. The total power supplied is 5 kW, the
being (100 + j200) V. Determine the complex expressions for brmch

and for the circuit constants.

S. a) A 400 V, 50 Hz 3 phase indüction motor takes 60 kw power from
O.S mctor lagging. Calculate the capacitance per phase and kVARphase pf;capacitancezin order io improve the power åctor to 0.9
6) star-connected capacitor. bank (iDDelta-connected capacitor bQk.

b) phaseloads (31+j59) (SO +30) Q
to a 3 phase 200V, 50 Hi supply. Find' the phase Current, line
consumed. Alsocalculate overall power factorofthe circuit.
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The figures in the "targi'i
Assume suitable data if necessary.

a) Explain constituent parts of an ctectric gygtctn with not sketch,

b) A tv.s\stot coil bag a tvsistnnee of 20 Oittn when its mean temperature ig 150C and 24

ohm its mean temperatutv is 650C. Finr.l itg incan tcmpernture tige when its

resistance is 26 ohm and the surrounding tempcratnrc ie I O*C.

c) A source of i' connected os shown in the figure, tr the voltage drop

across S Ohni resistor mensut•d by the volttncter is 20V, what wilt be reading on the

ammeter? Also what is the emf of the source?

SQ 150

8

.13Q

2. a) Find the equivalent resistance across A-B using Star/Delta Transformation.

30

b) Determine the power consumption of 20 ohm resistor of the given network using

nodal method.
2.0 Q +

IOC) 40 Q

100

lov

13



b) Prove the total equivalent inductance of two inductive coils joined in seriesLeq = Lj+L2--2M, where Li cocflicicni oc scifnillductance of
coil and M is the coefficient of noutltal indtic.lonce, and

c) Find the form tactu and peåk factor of sinusoidal voltage 10 Sin(svl).
4. a) and non-inductive resistor 

a 200V,The voltages coil and 120V 140V rcgpcctivcty, Ifsupply is 0.5/\, (i) the and inductance of the coil; (ii) thepower dissipated in the coil; (iii) the power factor of the coil; (iv) the power factor of
b) ARC series (RI C = 10111?) RL circuit (R2 500, 0.20)

are connected in to other and a source of 1 OOV, is applied
taken from supply (ii) power or circuit (iii) 

by each 
Active 

branch 
, Reactive 

and ovcrall 
and Apparent

current

S. a) Three impedances of (iO+j10)Q, and (2+j2)o are connected in delta a
with line voltage 400V. Calculate the phase currents, line currents

b) can the power factor angle of the circuit using wattmeter power

16
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t. a) 9vmatis electric current? 1109.' the concept ofetectric current originated.

b) filament Of 60W. 230V lamp has tiOftttAl Wotkigg tempetAture of 20006Cv
Take the tempenture coefficient to be 0.005 at room tetnpctgtute 200C, Find the
cutTent N',hieh flows at the instant of switching on the gupply to the cold lamp,

c) Define the temts power and energy and state thcir practical units.
is monthly energy consumption and the monthly electrical charges or txqir,g the

foltmxing electrical equipment at Rs 7 per kWh?

(i) Ten 1200Watt heaters for 5 hours
(i) Six SO Watt TV for 4 hrs.
(iii)Five 400 Watt fans for 10 hours.
(iv)4S00Watt electric clothes dryer for 2 hours.

2. a) Using mesh analysis determine the current through all the resistors.

11

(2+41

[61

b) Using thevenin's theorem find the current flowing through load resistance of value

IQ connected across terminals ab for the network shown below, [61
60 a

12 V 
+

b

c) Explain reciprocity theorem with example.

3. a) Use nodal analysis to find the current through 4Q resistor for the network shown

below.

(13)
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l. a) Differentiate between electro motive force and potential difference,

b) The crrrent in the field winding ofa motor at 20oc is 2A. After running the motor for
6 hours at fu Ioad the current fa[s to 1.754. If vortage appried aimss the field
winding is 240V, determine the temperature rise of the-winding. The temperature
coefticient ofresistance ofthe copper winding OoC is 0.0042g/oC.

c) A d.c circuit comprises two resistors, A of value 25 ohms, and B of unknown value,
conrccted in parallel, together with a third resistor c of value 5 ohms connected in
sries with the parallel group. The polential difference across C is foutd to 90V. Ifthe
total power in the circuit is 4320 watt. Calculate (a) the value of resistor B, (b) the
voltage applied to the ends ofthe whole circuit, 1c; G current in each resistor.

2' a) use loop current method to calculate the cunent tluough the 5cr resistance for the
N€two* shown b€low.

I C^andirtatgl-are required to give their answers in their own words as far as practicable,{ Auenpt 4!! questions.
r' Thefgures in the margin indicate Fu!! Marks.y' As-sume suitable doto ifn""rrrorr.-

b) Fid the cunent through l0 C) resistor using zuperposition theorem.

t4l

t6l

t6l

i6l

t6l

c)

3. a)

State maximum power transfer theorem and arso derive the condition at which
maximum power is delivered to the load.

Determine the value of.l' shown in figure below, by using Norton,s theorem.
2A

141

t6l



b) Derive the equivalent inductanc
connecrion conside;ne ,1,. nlurui ill",lJwoeinductors 

are connected in series aiding

c) A generator produces a voltace.

,* j:f TJ,_,f;,$.T::::J%J'i.tL:T:1,:ITffi 
..H1'l';,X,ff 

f l;

t6I

t4l

ffi;#=*i1iq{dTffiff fr#r*mrrllrrlf{l3jl.Tt
;ffi ."1f ;h,1:T;"il['i:. j:T**:'rir."'urpo*".-t",l

o) 
I:,*p: ":r. :, i *" *, ", ***, 

jjl. i**i', i,:,":l,?'il"1J:"*ff 
Ji'"*' 

("'

ffi 
,,Hi,T,,l*:i 

m:1,*i*";litfult,ft?i,{:ilffi iii "jl.J::,,il

I8l

l8l

' " io; *,".f#wing 
unbalanced svstem with batanced three phase supply of 400 v.50

the.line currents and neutral cument
acfive and reactive power perpbase

How power factor is improved in th

1;**r';x";".gt$**{;3-'ifu:Udiffi ii3:i1::T$tr'i
rne overalf power factor to glyo-

f8li)
iD

b)

230Y 50 Hz

14+41
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Derive a relation between the known resistance Rr at tr "C and the unknown

resistance R2 at t2 oC, when cn is not known. t6]

Explain rhe process of source conversion. How is it helpful in solving elechical

networks? t4l

A circui! co*rtaining of three resistances 12 f), 18 O, and 36 C) respectively jointed in

parallel, is connected in series with a fourth resistance. The whole is supplied at 60 V

and it is found rhat the power dissipated in the 12 Q resistance is 36 w. Determine the

value oftle fourth resiitance and the total power dissipated in the group. t6l

Find the kaneh cu ents in the circuit of given figure below by using nodal analysis? t6]

l. a)

b)

2. a)

b) Find current in 8 C) resistor of the network shown in figure below using superposition

theorem. t6l

c) State and explain Thevenin's lheorem with suitable example. i4l



',
3. a) In the network shown in figure below, find resistance RL connected between terminals

A and B so that maximum power is develop across Rs. What is the maximum power? t6]

4, a)

t41

l6l

t6l

b) Derive an expression for the energy stored in the magnetic field ofan inductor.

Derive an expression for the current drawn by a pure capacitor when connected across
a voltage. Explain with the help ofa power diagram that the value of average power
drawn by the capacitor during one cycle is zero.

A resislance of 20 O, an inductance of 0.2 H and a capacitance of 100 pF are
connected in series across a 220 V, 50 Hz supply- Detennine the following (a)
irnpedance (b) Cunent (c) Voltage across R, L and C and (d) Power factor. Also
calculate the total power coirumed by the circuit-

A coil resistance 50 O and inductance 0.318 H is corurected in parallel with a circuit
comprising a 75 C) resistor in series with a 159 pF capacitor. The resulting circuit is
connected to 

^ 
240 V,50 Hz ac supply. Calculate: (a) The supply cunent (b) The

circuit impedance, resistance and reactance (c) Power factor and (d) Total power
consumed by the circuit.

Describe the method ofmeasuring power in 3-O circuit by using two watt meters.

A220y,50 llz single phase ac motor draws a power of i0 kW at a power factor of
0.75 lagging. Calculate the change in current taken from the supply and the new
power factor when a 250 pF capacitor is connected in parallel with the motor. If the

motor is supplied tlrough a cable of 0.05 O resistances, calculate the power loss in the
cable before and after connecting the capacitor.

A three-phase A-connected load consists ofthree similar coils, eaeh ofresistance 50 O
and inductanc€ 0.3 H. The supply is 415 V,50 Hz. Calculate (i) The line currents (ii)
The power factor (iii) Total active and reactive powers when the load is A-connected.
Draw the phasor diagram.

*+*

b)

t61

14lc)

5. a)

t8l

t81

b)
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Define the terms of source transformation with suitable example. t4l

The current in the field winding of a motor at 20"C is 2 A. After running the motor for
6 hrs at full load the current falls to 1.75 A. If the voltage applied across the field
winding is 240 V, determine the temperature rise of the winding. The temperatue
coefficient of resistance of the copper winding at 0'C is 4.28x10'r /K t6l

A direct current circuit comprises two resistors, A value of25C) and B of unknown in
series with the parallel group. The potential difference across C is found to 90V. Ifthe
total Dower in the circuit is 4320 u Calculate value of unknown resistor. B, the

c)

voltage applied to the ends of the whole circuit and the current in each resistor.

2, a) Find the cunent supply by each source using Kircbhoffs law.

t6l

t6l

b) Find the cunent in the l0 C) resistor in the circuit below using Superposition theorem. t6]

Define capacitance and find the expression for capacitance
dimension of capacitor also deduce energy stored in capacitor.

c)

10o

in t€rms of physical

t4l



',
3. a) Use Norton's theorem to find the current through 10 ohm resistor for the network

shown below. t8l

b) State the maximum power transfer theorem

maximum in RL power and also find the
network shown below.

5A

and find the value of Rr- to obtain the
value of this maximum power for the

8Q +
t8l

4. a) Calculate the peak factor and form ofthe waveform sholrm below.

v,",: 100

5.

nl4 i 21 9rl4 8'+

b) A coil and non-inductive resistor are connected in series across a 200 V, 50 Hz
supply. The voltage across the coil and resistor are 120 V and 140 V respectively. If
the supply cunent is 0.5 A, calculate : (i) the resistance and inductance ofthe coil; (ii)
the power dissipated in the coil; (iii) the power factor of the coil; (iv) the factor of the

circuit.

c) Two impedances given by Zr - (10+j5) and Zz = (8+j6) arejoined in parallei across a

voltage of v = (200+j0) volts. Calculate the circuit its phase and the branch cunents,

total power consumed by the circuit. Draw the phasor diagram.

a) Three phase loads (6+j8)O, (8+j6)O and (a-j3)O are connected in delta to a 3 phase

I l0 V supply. Find the phase currents, line currents and total power consumed.

b) Derive the relation between tan Q and the two wattmeter reading wl and w2 for a
balanced three-phase load having leading power factor.

Show, with the aid of a phasor diagram, how the power factor of a load can be improved

by connecting a capacitor in parallel with it.

14l

\/
,^
I

t6l

t61

t6l

t6l

c)
t4l
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Differentiate between electromotive force and potential difference. What do you m€an

by ideal and practical current and voltage sowces? 12+21

Two resistors, made of different matedals having temperature coefficients of
resistance cr1 :0.004 / 'C and oz - 0.005 / "C, are connected in parallel and consume

equal power at 15"C. What is the ratio of power consumed in resistance Rz to that in
Rr at70'C? t6l

Define the terms power and energy and state their practical units.

What is the total cost of using the following at Rs. 7 per kWh?

(i) A 1200 Watt toaster for 30 minutes.
(ii) Six 50 Watt bulbs for 4 hrs.
(iii) A 400 Watt washing machine for 45 minutes.

-(iv) 4800 Watt electric clothes dryer for 20 minutes. t6l

Find Cunent in 1 V source ofthe network shown in figure below, using Superposition
theorem. l-8.|

1. a)

b)

2. a)

c)

b) Use nodal
below.

analysis to find the current through 6() resistor for the network shown

t8l



',

3. a) Find the value of R1 for which the maximum power is transferred in the
resistance Rl. Also find the maximurn power that can be transferred ao the
resistance RL circuit shown in figure below

b) Calculate the equivalent capacitanc€ ofthe circuit shown below across the point AB. t4l

A

c) Define average value and rms value of voltage in I -phase sinusoidal a.c. system. t41

a) An inductive coil with impedance Zl : (8+j4) Cl is cormected in parallel with a
capacitive circuit having an impedance of Z2: (6-j7.5) O, is connecled in series with
an inductive coilZa: (2.8+j6.1) O. Find (i) total impedance, (ii) toral circuit cunent
and branch cunents, (iii) power taken by each impedance and the total potver,
(iv) overall power factor and (v) voltage drop across each impedance. ISI

b) A siryle phase a.c. voltage of 100 s in (3141-30")v is suppllng a circuit consisting of
two parallel branches. Cunent through the parallel brancires are l0sinwt A and
15sin (wt-60')A. determine rms value of current drawn fiom the circuit and conshuct
phasor dia$am of current and voltages. What is the equivalent impedance of the
circuit? F+3+ZI

a) Thrce non-inductive loads of 8 kW, 6 kW and 4 kW are connected between the
neuhal and the" red, yellow and blue phase respectively of a 3 phase 4 wire system
with line voltage of 400 V. Find out (i) cunent in.each line and (iil the cunent in
neutral conductor. t8l

b) A single phase 50 Hz motor takes 20 A at 0.75 power factor lagging fiom a 230 V
sinusoidal supply. Calculate the kVar and capacitance of capacitor to be connected in
parallel to raise the power factor\to 0.9 lagging. What is the new supply current? tSl

5.

load
load

t8l

8V

.lr
10 10

2A 60 &
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-- l. a)

b)

2. a)

Mrat do you mean by ideal and practical vohage source? Explain the effect of an

intemal resistance of a voltage source on its terminal characieristic'

Define temperatwe co-efficient of resistance The field winding of a dc motor

lo*"","d across 230 V supply takes 1.15 A at room temperature of 20"C' After

working for some hours the current falls to 0 96 A, the supply voltage remaining

constanf. Calculate the final working temperature of field winding Resistance

temperatue co-efficient ofcopper at 20'C is 1i254'5'

A direct current circuit comprises two resistors, A of value 25 Q, and B of unknown

value, cormected in parallel, together with a third resistor C of value 5 C2 connected in

r"ri"r *ittt the parailel g.oup. Th. potentiai difference across C is found to 90 V' If
the total powsr in the circuit is 4320 w, calculate value of unknown resistor B, rhe

voltage applied to the ends ofthe whole circuit and the current in each resistor.

calculate the current flowing in the 5f2 branch AC of the circuit shown in figure

below using nodal analYsis'

141

l6l

t6j

t8l

,---+ 5n

B

't0 v

4Ct4n
2A

(

0

b) Calculate the value of R to receive maximum power and maximum power received by

it for the circuit shown beiorv. t8l



?
3. a) Use loop cunent method to calculate the cun'ent through the 4 f) resistance for the

netr'"ork showa belou'. t8l

b) State and explain Norton 'l"heorems with the help of suitable example. t4l

c) What is a parallel-plate capacitor? Ilow do you define its capacitance? t4l

4. a) Derive the equation for inductance in terms of its physical dimensions. t4l

b) Derive the equation for instantaneous current flowilg tkough a pwe inductor when
excited by AC sinusoidai voltage V = Vm Sinwt. Draw the waveform of voltage,
current and porver. Show analyticaily and graphically that it does not consume real
power. t61

c) A series circuit consists of a resistance equal to 4Q and inductance of 0.01 H. The

applied voltage is v = 283 sin (3001+90") volts. Find t6l

(i) fhe power dissipated in the circuit,
(ii) the expression for i(t)
(iii)power factor

5. a) Define power factor and explain its significance. A single phase load of 5Ku' operates

at a power factor 0.6 iagging. It is proposed to irnpmve the power factor to 0.95

lagging by connecting a capacitor across the load. Calculate the KVAI rating of the

capacitor. [2+61

b) A st r connected altemator supplies a delta connected load. The impedance of the

load branch is (8+j6) CJ. The line voltage is 230 volt. Determine I8l
(i) Current in the load branch
(ii) Power consumed by load
(iii) Power factor ofthe load
(iv) Reactive power ofthe load

{.* *
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ Ihefigwes'in the margin tudicate Full Mar*s.
{ Assume suitable dota if necessary.

I. a) At room temperature of,20oc, the current flowing at the instant of swirching of a 40W
filament lamp with 220V supply is 2A. The filament material has a resistance
temperatue coefficient of 0.005/"C al 20"C. Calculate the working temperature of
filament and current taken by it during norrnal working condition- t6I

b) Derive the formula I = n.A.e.V where the symbols used have their usual meaning. t5l

c) Apply KVL and KCL to determine cunent I; through lC! resistor in the nenuori<

s,hownbelow. za t5l

o -'l

8V to

2. a) Define maximum power transfer theorem and derive the csuditioe for maximum
power transfer across the load resistance. t8I

b) Find ttre current in t he branch BD of the circuit givan below by using Thevenin's. t8l

f

B

D

A

+

l8I

t8l

10v

3. a) Derive the equation for instantaneous current flowing through a pure inductor when
excited by an ac sinusoidal voltage v = vm sinwt . Draw the wave form of voltage and

current'hnd also show analytically and.graphically that it does not consume real
power. :

b) Find the value of I, in the circuit shown below by the method of nodal analysis.

A
lo

qv

3Q
l0 c)

o

i

lo



.r-FE

+ ..:

Yl-

4. a)

b)

c)

5: a)

-b)

What do you understand by dynamically and statically induced emfs? Hence define

self and mutually induced emf and mapetic coupling between two coils.

Deqive an expression,-for the equivalent inductance of two inductors when they are

cormected in series (i) adding combination (ii) Opposing combination

A l0 O resistor is connected in series with a l00pF capacitor to a 230 V, 50 Hz
sqpply. find (i) The impedance (ii) Curent (iii) Power factor (iv) Phase angle (v)
Voltage across the resistor and the capacitor.

Three elements, a resistance of 1.00 C), an inductance of O.lH and a capacitance of 150

pF are connected in parallel to a 230 V, 50 Hz supply. Calculate the : (i) Cunent in
each element (ii) Supply current (iii) Phase angle between the supply voltage and the
supply eurrent with the help of a phasor diagram.

In the circuit shown in figure below, deterrrine the equivalent impedance that appears
across the temrinals AC.

t4I

t6l

t6I

t6I

t_41

A I

Zz=QOn2S) Zs<a'irc>

c) For the 3-phase delta connected circuit below. Determine the line currents and total
active, reactive and apparent power.

220V

t6l

l
'1

1

I

I
i

i

-;

I

l

,t*+

,.i

i

!

:

' :,

15<3oo
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l. a/ Define ideal current souroe. Showthat if crr is tlrc resiitance temperature coefficient
\/ of a.conductor at temperature tl oC then resistance temperature coefficient at t2 oC is

bv ol
" l+cr,(t, -t,)

A coil has a resistance of 18 Q when its msan temp€rature is 20"C and of 20 fl wtren

c)

its mean temperature is 50oC. Find its mean temperature rise when its resistance is 2l
CJ and the ambient temperature is 15"C.

Find Vxy in the figure.

2

3fi 5fi

tsI

tsI

t5I

t4l

I6I

v
l

i

I
t

I

!

:

i

x

5V o
5V

equivalent resistance of the given network.

10rr

Y

z. a)z{t* t5l

b) Determine the value of R for ma:rimum power to R and calculate the power delivercd

under this condition.

6f,,

t2Y

c) Calculate the voltage drop across 3 Cl resistor using Superposition Theorem in the

circuitgivenbelow 
6n

l0v 10c,



I

I
\,{ zuper node and needs with suitable example.

capacitance and inductance. Also classi$ the capacitors on the basis of
shapes.

the Rms value and Average value of the voltage wave given below and

hence compute tbe form factor.

t4l

t41

t8l
c)

u

A
0

3 tirrtg.j

4. a)..Explain the operation of purcly capacitive circuit excited by a sinusoidal source and

,/ hence prove that average power consumed by such circuit is zero- Draw necessary
" waveforms. t6l

$fftne circuit given below, calculate the current I. Draw the phasor diagrmr of the

J circuit. t6I

3rt 8f,!

V = 10020"

40 6c)

., gYh" supply system is 230 V, 3-phase, 50 Hz Determine ths r€adings of, wattmeters
Wr and Wz. Phase sequenee is AB-BC-CA. i7l

A

,_ !-
a\,' Wl

t
I
t

B 25<90"

(
rWz

- t *"

I
I

5. a) Derive the equation for the instantaneous curent when A.C. voltage is supplied to a
series R-L circuit. Draw phasor diagrams and analyze power in the circuit. t6I

ffialculate the amount oJ curent through the neutral of a balanced 3-phase star\-/ connected circuit. Also veri$ with the phasor diagram. t3I
clp electric circuit is being supplied by an ac. source of 100 V rms. The circuit has a

r-l resistance of 10 O, inductor of 12 Cl reactanc€ and capacitance of 8 O reactance
connected in series. Compute the active power and power factor of the circuit. t6I

,*
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L a) A coil connected to a constant DC supply of 100 V drew a current of 13 A at room
temperature of 25"C. After some time, its temperature increased to 70"C and current
fell to 8.5 A. Find the currcnt it will draw when its temperature will further rise to
80oC. Also find the temperature coefficient of resistance of the coil at20"C.

b) Given the information provided in figure, calculate R3, E, I and Iz. Equivalent
resistance of the circuit is 4 O.

I

tsI

+

l6I

t5l

E
Rr

c) Apply superposition theorem to the circuit shown below to find the voltage drop V
across the 5 C) resistor.

5A

,20T 3C,

40v
v4

2. a) Why does the temrinal voltage of a real voltage source decrease with increase in load
current? Explain how a practical voltage source can be converted into a practical

current source.

b) Using star-delta transformation, find the equivalent r€sistance between terminals 'a'
and'b'.

t6I

t6I

6G'

2012
Iz

.ab



c) A capacitor with capacitance of 2 pF is connected in series with another capacitor

whose capacitance is C.. If the equivalent capacitance of the combination is l--t pF,

calculate the value of C*. What would he the equivalent capacitance il'they were

connected in paraitel?

3. a) Detennine the value of R in the given network such that 4 O resistor consumes

maximumpower.

3O 4f)l0v

b) Find the value of'I' through the voltage source using Nodal analysis.

4. a) An altemating current of frequency 50 Hz has a ma:<imum ralue of i20 A. Write
down the equation for its instantaneous value. Find also the instantaneous value after
l/360 sec and the time taken to reach 96 A forthe first time.

A coil is connected in seriei with a resistance of 30 O across 240 V, 50 Hz power

supply. The;eading of a volfineter across coil is 180 V and across resistor is 130 V.
Calculate resistance and reactance of coil. Also find pow,er factor of whole circuit. t6l

Construct a phasor diagram of eurrents and voltages in a R-L-C series circuit. Assume
R= 10.8Xfi: lxcl. o 14)

Explain disadvantages and causes of low power factor. t4]

A series combination resistor R and inductance L is driven by 25 V" 50 Hz supply.
The power delivered to R and L are 100 W and 75 VAR. Determine the value of
capacitance of a capacitor to be connected in parallel with source to improve its power
factorts 0.9 (lagging). tsl
Discuss the advantages ofthree phase ac system over single phase ac system. For the
given unbalinced delta connected load, find the phase currents, line currents and total
power consumed by the load when phase sequence is abc. Construct the phasor
diagram ofcurrents andvoltages inthe load. t2+6+27

tsl

t4l

t8l

R

t6I

b)

c)

5. a)

b)

c)

,64..ao

rq,
I

I

J,
t"

g

it:f *

80,
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_
.Assume ilitabl€ datq if necessary.-

a) Distinguishbetvveen series and parallel codliection of resistances. Derive the equation
for finding iquivalent resistance of three resistances co.nnected in (i) series (ii)

.Parallel.

'!-

i

b) Find all branch currents using mesh analysis method in the following circuits.

t4I

t6l

30v

@fira the'circuit current andcurrent through each brarich using branch.current method.' t6I

240V

,

i
I

I

I
!

1

i

I
i

2. a) Find the Norton's equivalent rtsistance between ttre terminals A and B in thb given

circuit.'

B

Use mesh analysis to find the curent flowing through 2f,1 rcsistor and the potential"

acnoss the 4C) resistor.
7A

I4I

50V

I6l



al
-t.i-

c) Find the valuesof Vl, V2 and the current florning through the 4Q resistor-
r '€

I6l

:.. :,

2A

\-
;

I

I

i-
i
I

t-

i

.I
I

I

I
I
I
I

t
I

i

3. a) Using guperposition theorem, determine currents in all the resistors of the following'

-bircuit.

b) The resistance of the various anns of a wheat stone bridge are shown in figure below.

The battery has an emf of 2V. Using The-venin's thQorem,.determine the _value and

.direction ofthe currentir-l fte 40Clresistor. '

t6I

l0Q

{6I

ffo*r"the expression
2V

for eriergy stored in an inductive coil. t4I

14+41

4. a) Two currents ii and iz are given' as, ir = 10 sin(314t + xll4) A and

iz:8 sin(3l3t-'rll3)A. Find (i) ir +i2 and (ii) iFi2. Write enswer in sinusoidal form.
Also drhw phasor diagrams of the pnocesses.

b) Two impedances Zl = (lGrj5) and Zz= (S-+j6) are joined in parallel across a voltage
of V : 200 + j0. Calculate mapitudes and phases of circuir current and branch

curren8. Draw phasor diagrarn- '-a
5: a) An inductive load of 4 KW at a lagging power factor of 0.8 is connected across a

--"'220V, 50tlz supply. Calculate the value of the capacitance to be connected in parallel
with the load to bring the resultant power factor to 0.95 laggrng.

b) Tkee impedances of (10+jl0)O, (12+rt2)fJ and (2+j2)O are corrected in delta to a
3-phase system witl line voltage 400V. Calculate all the phirse crrrlents, Iine curreit$
active poweni, reactive polryerc and apparent powers. 

l

Explain trno watbneter method for a balanced star connected load. How gar-r this

:

t8I

t4I

I

I
+

20
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-/'1. t)r)lfuat are ideal current and voltage sorrrces and explain how do they differ from the
rz pragSnal ones?

qy' piece of resistance wire, 15.6 m long of cross-sectional arca 12 mm2 at a
J temperature of 0"C, passes a cunent of 7 .9 A when connected to DC supply at 240 Y .

Calculate (i) resistivity of the wire (ii) the current when the temperature rises to 55"C.
The coefficient of the wire is 0.000 29 QlC

the current flowing from the l0 V source using KVL.

lo lo
5V

c)

141

t6l

t6l

1c)
5V

I

2.

IO

lo l0v
and explain superposition theorem with an example.

can a tielta connected network of resistors be converted to star connection?
with necessary circuits and equations.

theorem to find the current through 100 O resistor of the circuit below-

t4l.

16l

t6lc) Norton's

A
12o

t2Y
100 c)

o

t2o-

t2v



3.rrtrnd
</

v

the voltage across the 3 Q resistor in the following network by nodal analysis. t8l

20 10r,f
8V

the rms and average

3rt

values of the waveform given in figure below.

{

IV

./
hi;{Atalrr-the equivalent inductance when two inductors are connected in parailqt both in

\./ (a) Opposition (b) Aiding nodes.

v

+2

t8I

t4l

t4I

power in aL .b,.4,n"a}.

T0
0.5

-2

b) capacitance and capacitor. Explain the process ofcharging and discharging of
with neat sketch.

flr '' J-

active, reactive and

5. a)

the current, overall power

&vb t8l

voltage e(tp1g6 sin 314 t is applied across series circuit consisting of l0 C)

resistance, 0.0318 H inductance and a capacitor of 63.6 pF. Calculate expression for
i(t), phase difference betyee+ voltage and current, power fagor, apparent power and
active power. \./ -/ t8]

For the delta connected load, find the phase currents, line currents, power (active,
reactive and apparent) in each phases. Also determine the total active power
consumed. t8]

30C,
R

b)

Y i40cl

B

440 V i30 o

-j30Ct50c)

40C)

,t,**
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1. a) What arc ideal current and voltage sourges and explain how do they differ from the
practical ones? 

,

b) A piece of resistance wire, 15.6 m. long of cross-sectional area 12 mm2 at a
tempe-rature of 0"C, passes a currexil of lt.9 A when connected to DC supply at240Y.
Calculate'(i) rcsistivity of the wire (ii) thb current when the tempemture rises to 55"C. ,

The temperature coefficient of the wire is 0.000 29 {rlc"
c) Find the current flowing from the l0 V,source using KVL.

lo 1C)
5V

5V

t4I

t6I

t6I

o

t0v
2. a) State and explain superposition theorem'with an example.

b) How can a delta co4nected network of resistors be converted to star connection?

Explain with necessary circuits and equations.

c) Use Norton's theorem to dra m current tfuough 100 O resistor of the circuit below.

A
12c2

t2v
100 c)

t2Y

lQ i

t4I

t6l

t6I

2O

,



:::':

,,.:' ,

resistor in the fotlowing network by nodal anatrysis.: 3. a) Find the voltage acnoss the 3 Cl rg networK Dy nosar al

20 10c,

t8l

t lv3ct
8V

{

b) Obtain the equivalent inductance when two inductors are connectQd in.parallel both in ,

(a) Opposition (b) Aiding nodes.

4. a) Find the rms and average values of the waveform given in figUre below.

t8l

laI

v

+2

.,

0.5
0 T,

.,,r,-::--p-)4ofinecapmihncerand capaciton-E*plain the Process of charging'and
-eap.acitor with

c) Eetemire*e
t41

factor, active, reactive and apparent power in {{-.
Also drawthe phasor diagram.

5. a) A voltage e(t):100 sin 314 t is applied across series circuit consisting of l0 f)
resistance, 0.0318 H inductance and a capacitor of 63.6 pF. Calculate expression fory i(t), phase difference behneen voltage and ourrent, polver factor, apparent power ant
active pqwer.

b) For the delta connected load, find the phase currents, line currents, power (activri,
reactive and apparent) in each phases. Also determine the total active power
consumed. :

30c,

t8I

t8l

t8I

i
I

t

,
{
I
It
I,i
I
'i
i

i

l

I

R

Y

B

i40 o

***
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Subject: - Basic Electrical Engineering (88451)

/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt anyAll questions.
r' TheJigures in the margin indicate Full Marks.
/ Assume suilable data if necessary.

. a) What do you mean by ideal and practical voltage source? Explain the effect of an
internal resistance of a voltage source on its terminal characteristic.

b) A 230V metal filament lamp has its filament 50cm long with cross-sectional area of
3xl0{ cm2. Specific resistance of the filament metal at 20oC is 4xl0tlcm. If the
working temperature of the filament is 2000oC, find the wattage of the lamp.
Temperature coefficien{. of resistance of the filament material at 20"C is 0.0055 per
degree centrigrade.

c) Fin{ the equivalent resistance in the figure below, and power dissipated in the 10O
resistor.

t6l

t6l

t4I

t6l

2{'

?.
V

2. a) Determine the value of current in l0 Ohm resistor in the network shown in figure
, below using Star/Delta conversions.

sQ

()

180 V

b) USe Thevenin's theorem to find the current flowing through t5C) resistor of the
network of figure below.

9

(! 17

t6I



l6v

4C)

15c,

c) State Norton's theorem and list the steps for Nortonizing a circuit. t4]

3. a) Find the value of R such that maximum power transfer Akes place from the current

sources to the Ioad R in figure below. Obtain the amount of power transfer. t8l

b) Use rnesh current method to calculate the current through the l5O resistor in the

figure shown below.
8()

i

a t8I
I

4. a)

b)

c)

5.

b)

15f,
2A

Two capacitors, A and B are connected in series acrross a 200V d.c. supply. The p.d.

,rcross A is 120V. This p.d. is increased to 140V, when a 3pF capacitor is connected
in parallel with B. Calculate the capacitances of A and B. t

Describe phasor representation and addition of two sinusoids i3 = i1 * iz. Illushate:

i) Position of the phasors for t = 0
iil Sinusoidal waveform for increasing time.

ln a certain circuit, supplied from 50Hz mains, the'potential difference has a
nra:<imum of 500V, and the current has a ma:rimum value of 10A. At t = 0, the
instantaneous values of p.d., and current are 400V, and 4A respectively, both
increasing positively. Assuming sinusoidal variation, obtain the e;ipression for p.d.,
and current. Calculate the instantaneous values of the sarne at t =.0.015s, and find the
phase difference between them.

a) Three impedances of (100 + j0)O, (100 - j40)O and (100 + j60)O are connected
in st4r to a 3-phase, 4 wire system for which the phase voltage is l00V and its
frequency is 60H2. Calculate the three line currents, active, reactive and apparent
power per phase. Also find the current through the neutral wire.

A voltage of 200153.8 is applied across two impedances in parallel. The values of
impedances arc (12 + jl6) Ohm and (10 - j20) Ohm. Detemrine: (i) Total impedance
(ii) total current drawn from the circuit (iii) Current flowing thryugh each parallel
branch (iv) Power factor of the wtrole circuit (v) Active, reactive and apparent power.
Draw 

the 
phasor diagram. 

+*r

t4l

t6I

t6J

t8l

k)

A

Rs)

2Qsl
+
I

-

t8l
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Basic Electrical

'/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questions.

'/ Thefigures in the margin tndicate Fu.ll Marks.y' Assume suitable data if necessary.

1. a) What do you mean by ideal and practical voltage source? Explain the effect of an internal
resistance of a voltage source on its terminal characteristics.

b) The coil ofa relay takes a current of0.l2A when it is at the room temperature of l5oC and

connected across a 60-V supply. If the minimum operating culrent of the relay is 0.1A,
calculate the temperature above which the relay will fail to operate when connected to the

same supply. Resistance-temperahue coefficient of the coil material is 0.0043 per "C at 6"C.

c) Find the current through 4C) tesistance.

1.6 fi

1.6 (}

[2+3]

t6l

tsl

t6l

6rl

40V

2. a) State and explain Kirchoffs laws. Determine tlie current supplied by the battery in the circuit
shown in figure below.

1000 100(l

300 a

12+4)

+
100 v

b) Obtain the voltages at eachnodes by applying nodal voltage analysis.

0.5 v
+

20 2A

2 A

c) Qtate and explain }.Iortorils theorem with an appropriate example.



:.3..a) State superp.osition theorern.

the voltage dropV across the

Apply superposition
5C) resistor.

theorem to the circui; shoyn below to'find

3
2A

60v

b) Find the value of R1 such that maximum power will be transferred to Rs. Find the vaiue of the

maximunr power. t8l

n

Rr

o

z

15V

4. a) Derive the equation for instantaneous current flowing through a pure capacitor when excited

by AC sinusoidal voltage y: V. sinrot. Draw the waveform of voltage and current and phasor

diagram of the circuit. Show anplytically and graphically that it does not consume real power.

b) Calculate the RMS and average values of the rectified sine wave of 50H2.

t4l

t6l

I

100A

On2ntne
c) Two coils A and B are connected in series across a 240Y,50}J2 supply. The resistance of A is

5C) and the inductance of B is 0.015H. If the input from the supply is 3 kW and 2 kVAR, frnd
the inductance sf A and the resistance of B. Calculate the voltage across each coil.

Two impedances consists of (resistance of l5O and series connected.inductance of 0.04II)
and (resistance of 10O, inductance of 0.1 H and a capacitance of 100 pF, all in series) are
connected in series and are connected to a 230V, 50Hz a.c. source. Find: (i) current drawn,
(ii) voltage acro3s each impedance, (iii) total power factor and (iv) draw the phasor diagram. t6l

What are the two ways of connecting a 3-phase systern? Draw their phasor diagrams and
write down the relationship between phase and line voltages and crurents for these systems. t4]

Define power factor and explain the disadvantages and causes of low power lactor? t6l

List out the advantages of3 phase system over single phase system t4]

Explain2-watfunetermethodforthemeasurementofpowerinabalancedttrreephasetg3d;.....-."*'=....,',
How are the readings of the two watuneters affected, when the load power factors is very low '[6i]. 

'.. , , ,

A Z:?A\1,3-phase voltage.-is applied to ba-lanced delta: connectedi3-phase:lltidd'' 6f:-hase .,rir,r;l:' '

impedance (15 + j20)O. Calculate: . , :. [6]

t6l

s. a)

b)

c)

6. a)

i) The phase voltages
ii) The power curreut.in each line
iii) The power consumed per phase
iv) Draw the phasor diagram
v) What is the phaSor sum of three line currents? Why does.ithaveLthiswalue?r :"' : '. rt:-r:.r:

*rtrl
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./ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions-
J Thefigures in the margin indiffie Full Marfts.
/ Assume suitable data if necessary.

1. a) What do you understand by an ideal crurent sourci:? flow can it be made a practical current

soluces and why should we do that?

b) What is the difference of potential between X and Y in the network shown in figure below.

4Y

2V 3C)

t6l

tsl

5V

+

I
i.

,i

c)
temperaturebf 25oC, After 5 hours of operition, its temperature rises to 65cC aud currert

1ed.UcestoSarrry.Ciil"yl-utEr, , 
t , .,,[51

ii -c.*.nf*'irlrritsterirperatuiet"sinir-"-"seato1ido6'- :-- ":':':''-- i :- 1"'- : 'i'i''-- -'-j "

8V
A coil is connected across a constant dc source of 120V. It a eurient of 12 Arrp at room

ff'zuie eiven' : ":.1-:::q.:i,g-tp-g.1p:a.*f6l,r-

ii) Temperature coefficient of resistance at:30"C

2. a) Find the cunent I ia the circuit of figure given beiow by applying nodal voltage ,rxrlysis.

18V
tzy

t6l

6C)

t

-ifi B'
a,u,

" 
. :. - !) : GaleulaJe ilie*cuirept+1x.su&-;.tlg" galvanometer ip the bri-dge 9ire..+lr+S ;|g;4 u8c

+ :

ri
!t:

- t.

-:

ii
i-,

t_

l5o
A

+ 10r)

t
B

..:

.i

I
r^

20v

4f)
e:::



I
i' 3 a) State reciprocity theorem. Veriff the theorem in the network given below

6f)

2e

i1l

V: i2V 4Cl

40

J--t
b) Calculate the cwrent ih the 6Q resistor in the network showu below using Norton's theoreill. t8]

tCI
9V

c) Why do wg express an.ry _voltagg <ir curent by its RMS value? Discuss.

V*:100V'

0 rll4

+

TE 2rc 9rll4

4. a)-ln a

b) Determine the.ayirage an{ r.rnq. values of voltage for,sinrr.soidhl voli5ge waveforur as.shown

ID t6l

14l-

i4l

' i,-
iI

I

si ,f̂
ld).l

o0lsl
3l

3rt r6

c) ExplaiB with diagrars u4rat{o youunderstandby

' .,,.,,j),',,Su,Pse i1.
ii) Lagging and

'.rj,.., .l 
'." 

,, . .

).

.A

iii) Leadjng quantities applied to sinusoidal ac system.

a) An emf, eo : !41.4 sin (3771 + 30") is impre5sed on the irapedance coil having a resistance of
4() and an inductive reactance of 1.250 measured * 25Hi. What is the equation of the
current?Also find the equation for the resistive drop 

"* 
and inductive drop e1.

b) Define power factor. Erplain the requAement and the method of its correction.
c) List out the advantages of 3-S system over single phase system. - l

a) A,lalanced star connecred Ioad with impedance (i0+j5)O per phase is fed from a balanced i
.,.-phaself}.yoitrupnl';calculltei'.,,-..'..-,'r-l ...-... -:,...;:.l'..,.-

i) The phase voltages
ii) The line currents
iii) The power absor-bed and

c)- Explain 2-wattl'neter rnefiod tbr the measurement of pciu,er in a balanced three phase load
How are the readiiigs of the tri,o q,attmeters affecred, rvhen the loaci is pureiy resistive?

***

i61

i6l
i4j

iJi
ir.j'
: ...

I

i8l
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"/ Candidates are required to give their answers in their own words as far as practicable.

-./ 4ll questions carry equal marks.
./ Assume suitable data if necessary. \'

The temperature rise of the machine field winding was determined by the
measurement of the winding resistance. At 20'C the field resistance was 150 ohm.

Aftpg4]Uing the til/!' for 6 h , the resistance was found to be 175 ohrn.

If the temperature coefficients of resistanii of the copper winding is 1 .57x76-sl"C at
0oC, deterru-ihe the temperafure;ise of the machine.., , :.
What :re ideal and practical r,oltage and curent sources? Explain.

ealculate the current in the l.5f) resistor in the network .tol*, in figure below ,ring

10C)

1A

15C)

-- 
iOV

b) Determine the current Ir through 15f) resistor in the network by Norton?s theorem.

10f)

Ir

15Q

the criirent through 10O resistor for circuit

+

J.

.L

10C) 2C2

50v



-. :.::' ;'1":-l;': ':::"-":"---t' '='-':",:"..--"" t' ' 
-'-:-

ue of R 
lto ,.""i-re rnCIiimrim power and fie maximilm power

b',\ Caiculate the val
received by rt for the circuit shov':r beiou'' '

R
72Y

4. a) A series circuit consists of a resistance equal to 4C) and inductance of 0.01H. The

applied voltage is \,:283 sin (300t + 90') voits. Find

i) The power d.issipated. in the circuit
ii) The expression for i(t)
iii) Power factor and
iv) Draw a phasor diagram

b) For the circuit below, calculate

i) Mag4itude and phase angles of current in Fach of the branehed,

ii) Active, reactive andrappareqt power and power factoi of.the.cir'cuit, and
iii) Draw the vector diagram indicating branch currerrts arrd supply voltage

5. a)

b)

I

'=-6. a)

b)

30f)
400 sin 300t

5OmH 83.3pF

Describe.the advantages of three phase AC system over single-phase AC system.

Three phase baianced load consists of three similar coils, each'of resistance 500 and
inductance of 0.3H. The supply voltage is 415V, 50H2. Calculate (i) The line current
(ii) The pbwer'factor (iii) Totai poiryer consumed and (iv) Draw the phasor diagrarn.'
Take Rxg as phase sequence.

Define power factor and e>qplain the disadvantages and causes of lowpou'er factor?

A single-phase 50Hz motor takes 20A at 0.65 power factor lagging from a 230V
sinusoidal supply. Calculate the KVar rating and capacitance to be corurected in
parallel to raise the power factor to 0.9 lagging, What is the new supply current?

*.* *
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Programme
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B9

32

Level

I/

"/ Caldidates aie required to give their answeru jn rheir^-- _,^":" _ - -- _v Attem?t'g,questiot,t. r answe$ ln fhei o11u u'ords as far as pracica-.-:
t, The fgrres in.t.he m.trgin indicate Full Marks.! Assume suilable dara ifnecessary.

L ExpJain dependent and independent signal sources with suitable syrnbols ald examples., 
"?"X*',:jffi"tTfr:., 

of Rc Hish pass fifter r.ith necessary circuit diagram airci toansfer

j. find i.be oulpul wcreform olthc given input wave. (Assume diode is ideal).

:. Iilustrate block diagam ofdigital commumcation systen.
: Pel forrr the foliori,ing:

a) (573.73)s= e)rc
b) Q67 .0213sra = (2),
c) (508)16= (?)6qp
1) Subhact (24)10from (48)16 using 2,s comptemenf meirod.
Simplift Boolean Expression by using K_MAp. Also draw circuit.
: = A'C+A B+AB'C+BC

Jorstruci T Ilip-flop with its chafacte stics tabie and equadon.
;', rite short notes on: (Any Two)
:l Stiain gauge
:r Regulared lower suppl\: Djgital multimeter

ir,
t+:

. 
l:::l::ilir*:,l"Sl of semicoarluctor diode and derive the expressioa for 

.smatl 
signal

,i. il"v* = l0V. Rs = 900 Ke. R. - 2Ko an,r R= r(^ ^^,.!. , .. t4lI *uit", r""iiJ"r. #fiij_\ 3r11and 
p = 156, catculate rhe couearor curent rc for

.5. Explain operation ofCMoS NoR rvith necessary diagram. t5l
-. Expiail the operation ofBJT as a switch. t5]

-:. Design surrrming amplifier to using Op_Amp to get the output vottage Vo = _Vr+2V:+3Vr []9. Defive output voltage expression for Op-amp integmtor ard diff"..r.]tiotor.
.r. Dtau tite cjrcujr diapram of Trjan€ular wave gcnerclor and ,*ira it, fraqu"n"y oT 

I j

, 
i.,_1,"oio,fi:Hfi'lL'xpiain 

Amplitude Modlilation (AM) in brief wirh necessa,l, 
[3]

U=41

t4l

i4l

f6l

15l

L2x4l

=- 
rnlJ ilrrls

BCE. BEr, 
_FEX:-

BCT B]tr. S*i po, 1111L
BAG. BGE



TRIBHUVAN UNTVERSITY
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] AIJ e-\;e5 g.:I fr.. fLFi
Yeer/Part

_,[ytie(!,_.:_q€is!Lsc_q9!ror*p$gwrys(+i.,-t-_
Catdidates are required to give theit answers in their.own raords as far as p=c:ie-_:,e-
Altenpt 1A questioks,
The Jigures in the margin indicate F ll Marb.
Assume suitable data dnecessaty.

1. Theverise the follo\ring circuit and calculate the cunent flowirg lfuough RL.
4(2

2. Define active and pas,sive comporcnts in grectronic system, carcurate the v'arue ofresistor
having color codes YELLOq VOILET, ORdNGE. cbLD.

3. Explajq the ope&tioo ofRC high pass filter with rccessary diagran.
4. Er?laitr forward aEd reverse chalacteristics of semiconductor diode wilh diagrams.
5, Explail large sigaal models ofsiemiconduetor diode with necessary. diagrams.
6. Explain the operation offull vrave centGr tapped reciifier with aecessary diagrar:s,
7, The circuit ol figule below uses trvo zensr doides, each rcted at 15 V, 200 ro-A. If the

circuit is coueoted to a 4s-volt uftegulated supply, deterDnine: (i) Tbeieg;hte.d output
voltage (ii) The vdlue ofserids resistance R.

8. Expiain colnmon eirifter config,ration of NPN trarsistor lvith ifs claractedshcs ,1ith
aecessary diagrams.

9. Calculate the Q poirlt of the voltage divjder biasing circuit rvhere VCC = ijv, R1 =10K,
R2 = 5K, RC = lK, RE = 2K and B = i00.

10. Explain the opemtion ofN channei elhancement tlpe IvIOSFET rr,,ith necessary diagram.
11. Write-do$n_the pro-pedles of idje op.amp. Design the op amp circuit that produces oulpur

Vo = 4Vr +2Vr'0.5Vr.

12. DIaw the circuit diagram for si4e wave osciilator using op_amp. Write the folmu.la loa
Sequency calcu.lation.

13- Sinplify the Boolean function using k map and tealize the logic circuit.

t4l

l4l

t5l

LJ]

tJl

LJ]

F
I

E

I

f{t

l)+71

rll

f5t

Zx



F U\0,1,2,4,5,6,8,9,12,13,1 4).

14- Explain the block diagrams of co[uaunication system, Write doull the advantages of FM
ovei AM. [5]

15, Explaiq tle o?elatioo of JK flip flop with necessary diagram,

16. Write short lotes on: (Any two)

a) Data logger
b) DMM
c) Reloote control

***

6.

7.

3.

F

I
fr'
al



FI4

[4+2]

I'
12*11

-t

TRIBHUVAN IINTVERSITY

INSTITU]E OF ENGINEERIIIG

.Examination Control Dlvision

2078 Chaitta

. fubject: - Basic Electronics Engjneerng (tXist) -
"/ Candidates are required to give t&eir answers in their orm words as lar u. pr:i"tiJil/ Attenpt 44 questions.
/. TheJigures in the margin itdicdte Ful! Marks.r' Assume suitable dala ifnecesiam-

1. Differentiate betwe€D Active and passive compo4eats rtrith examples.
2. Whal is filter? Explail the procedue {o cejculale value ofresjstance for baqd 5.
3. Forthe Zener diode rretwork shoivn below,deternire VL, VR,Iz.€nd pzfor Bi = 3 KO.

tJl

ll+31

14I

Vi-l6Y

4 Explain the working principal of ff,tl wave Bridg€ rectiJiff circuit atrd defiqe itspaiaeetel8.

5. Fitrd iBa, Ica, VcEa, Ic,"r aqd Vc€ot from the given voltage divider cirouit t6l

150

0.68 K

6. Explain N-channel E-MOSFET operation aloog with its characteristic cu$,e. L717. Draiv &e cirodt diagram,ofBJT differentiai amplifier. pl
B. Mention any f0!. properties of an ideal op-amp, Derive the expressio! of voitage galn ofan inverting anplilier using op-arlrp. 

L2+41

I BCE, BEL, BEli- j

P""s."*'"" 
I iff BBff irBdr j r,* u,,s

R=IKn

Vz=l0V



9. State Barkhauseir cliteria for osciilation. Dmw Wein bridge osoillator circuit to geneiate

sine wave rnd derive the ftequency ofthe geoerated sine wave.

10. Differettiats behveen positive and nega'riv€ feedback system with applicatioas.

1 I . Describe properties of EMW propagation. Draw shucrure of Qpticat fiber.

12. Diff'erentiate bet$.reen Inteme.t and Intrarct.

13. Convert the following:

a) Q57 .24)s= (',? )$
b) (389)ro=(?)t
c) (10110)6rcr=(?)2
d) (2345.6nr0=(?)16
eJ Subtract (49)ro flom (3? r0 tlsing 2's coapieEent naethod

14. Describe SR latch with redessary oircuit diagram and truth tabte,

15. Simpli$ the following Boolean Exlfessiotr using K-Map and implemeni the simplified

ex!'ression lsiag NAND gate only; F(A., B, C) = E (0, 1,2,5)+D(3,46)

I 6. Wlite sbort lotes oE: (ArY Two)

a) Data logger
b) Digital Mqltimeter
c) Regqla{ed power supply

L\STI

Examin

12+41

t4l

[3+2]

i_
r6l

[2x4]

t3l .-
[s] r' Candid

,,, Atteuplr' Thertgy' Assuze

Write tlr

Briefly
High Pa

Explain
with nec

Draw the

\\&at is .

MOSFH

Why BJl
uanslSaor

Draw the
ctucuit ha

Explain v
to get the

List aut B
and mentir

. Explain V

. Dmrv the
Differentie

Write shor

s) Audio'
b) Remot(
:) Digital

Convert th€

:) (1 0101.
:l (90011t
:' (2AB.5l

"r Q4)rc-(

:xplain JK

linplift thr
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2078 Baishakh

S ubj eet: - Basic Electronics Engineering @r4i,
CaDdidales are rcquired to give tkeir answers in tleir oyu words as fir as practca:3
Attenpt AA qAitions-
Ihefg*es ifl the malgin t .dicete Ft!fi Mn*s.
Assume suilable d4td ifnecessaryt

Stde the differedc€ betweiE Active aad Passive coraponents- Describe ttre operatirx o:-
RC high pa5s trlter vitlt nec,essary diagrafis. :!-{
Using tbe pdaciple of sup€d:positiou, fird the ourreol i tlrough the 3 O lesisto! in figue
below.

tzv

What is diode? Erplain larg€ sig!.at model ofPNjuoctioa diode,

Disee the cirouit diagaa ofdiffsrenlial aoplifier ushg B.IL

Ex?laitr the colsb:Ectioo and workiag prinoiple of Edalcement tjlre N-claDtrel
MOSFET with neoessa-y mathe$dical er?lession aad cbaracteristic errves.

Deteorine &e coilector current (Is) ald coll€cior emitter voltage (]/cE) oith" following
BJT circuit.

Rr=?okft

t4'

tq

t5l

Drav/ the cirqlit dia$arn of CMOS illved]er-

vc,-+20V

RE=1K)

t3l



t- \9hat do you mean by virtual shott circuil itr Op"amp. Draw the circuit diagram of
'diff-eJentiEliag ariplitor rrsing op^adp and derive the expressior for outpot voltage.

9. Desbribe fte operation of square vTave geBeratol using op-dp atrd fiDd ils fiqq!€rlcy of
oscilldioo.

10. Wbat is operalional amptifier? Exptaia Weib brifue oscillalor.

1 1. Desoribe comrnunioation system io bdef with a corl1plete block diagrah.

12. Dmw ard explain tle block diagram of data logger and oscilloscope-

13. What is Antetrna? Disculs the role ofAnletua in corlr micadon systes]"

14. Convert fle fonowing aumber s,stenl into: (AIty Thre€)

a) (59.60)10 
- 

O,
b) (375E)r6 -- ( )8
c) (11.011)z* ( )ro
d) (33.25)e- ( )ro

15- Solve usitg k-Eap: F = .{B'C + B'CD' + A BCD' + AB'C'.'

16, Explaio the otreratioa ofJK flipflqp wi& aecessary diagrdts ard chala teiiatics table-

Il+41

t5l

[1+5]

I4I

t4+41

p+4

13 x4

tc
t{
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Examination Control DiYision

Ex!tll
Iavel BE Flltb '$

Proglamme

BC4 BEI. BSJL
Bci, BIIG, BA-u
BIE, BAG, BCE
BAS

P..sI* i=

Year / gart | lV f@c i3k20fl Ch^itra

'/ Candidates ale required to give tlei! ar$wers io tieit own words as far as pradicdle'

'/ A empt 4!! Fcsriorg
r' fne fgur?"t in ttu nargin indicate E!!!LW!b'
r' Assln! stilable dala ifnecesran)

l. Wriie lie color ccding ofdre lollowlDg vaiues ofresistors:

q 47 ts%ko t') 548:t 10%o

2. Exllain RC 1ow pass f fel wilh recessary deriratioas and diagrarus'

3. Iind the Zeler CBdent ir the givetr cileuit when Rr- = 1'2 kO Assume Vz = I0V'

R=100 O

t{l

t+l

141

R!=1.2 K C
Vo= 10t'

I
Y

4. Iind tle output voltage wavefore rvhell th€ input is ^--r:^r i^ .L- ^i.^,,+ ".L^u,n in theaPPtLu rw qr!

figure using silico4 diodes.

++10vrl
off

-1ov l--'LJ

Describe tle input ard ortput cha.aeteristics of cornmon emiiter BJT corfiguration with

tl,e help of circ;if diaglant Td et:4 Y,.il "1'*try1e-"p"d"* l
Descdbe lie cotsimciion and nrcrking principal of Depletio{ MOSFET -'vith necessary

t4]

5-

6-

7.

diagirans,

Find collector cuneni 0c)
b.elovJwilhP=100.

16'l

t5l

and collecior emittel voltage CVce) of the BJT circuit given



' Vo= VI + 2V2 + 3Vl

10. E Alain the conc€pt of gain sfability. Desoribe the worling princt)al of square riav€
''' ge4qatorcircuitrrsingi@rslidnafamTlifiei-. -' --'' -

1 l- Erplain the cgrnplete block diagtam ofcammunicaiiotr systee,

12- What is optical fiber? What are the
colnmimicatiotr sysf€ms?

13. Write slrof notes otr: (A[y T$'o)
a). Slrai! gauge b) Datalogger

14. Conved the following (Any Tbree)
a) (10101.101), = (?)o
b) (9001180)ro 

= 0)scD

a&aotages of optioal fiberi over traditioaa

| 6. Explair dle operation ofJK llip-flop wirh hec€ssary diagraffs and chacacteristics tabte-
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I Ifi
l-N-k
rLYear/Part

f-l
t

F1

I'
I

P*tI t4II
P*t

1".

ItI t6l

I I4l

.::::- -!g"q$r"t!_ggt*gttllg (E4t --'---__-
-- -- 

Subiect: ' vasrc-r

'/ Candidates ate iequired to give thet amwels in their owl wolcls as far as pmcticable-

', i' ;T:;Y*i:Tff ,'*, i a t e r u r t M a r ks

/ Assiie suitable datc ifnecessary'

t.
2.

3.

Descdbe the inplrt and output charactelistics of common emitter cor,iguration circuit of

iji*i,i rl. r,,jro .r 
"i, 

cuii ri iagram and graph wirh vario,s.egions oIoperarion.

Delermine Ouiesce.rr levels of lCQ and VCEQ for- 1e network

7. Derive the exprcssiol of output rclfage ator u6ing op-amp'

8. State the Barhhausen Criteria tbr oscillation show horv square wave is geoeraled usitrg

Cp-a.mp.

9. What is eleciiomagnetic wave? Explain about EMW prcpagaiioll'

1 0. Differentiate belween:

a) Intemet and Intranet

b) Bloadcastiilg and Corrlmunicallon

11. Using K-rnap simplify the expression F(a'b'c)=-c'h"+bi+oti+aEc

12. Slibstiacl (11100)t ftorn (10011), using 2's conplement lDe iod'

13. Deine Dcnlultipiexer' Explaitl tle operalion ofbinary to ocfal decoder'

14. Constuct S-R flip-flop usilg NAND Gate only and cxplain the operation wilh

chatacteristio tabie

i5. l)f.rw c h.sic lock .liagram o"o"cilloscope arld exp a;n'ls [urclion

16. Write shofi lrotes on: (Arry one)

iefiqe dependent or oontrolled sor:rce Bdefly explain its type with soitable examples'

Diiferentiate between active and passive components'.

Explain the opelation of Varactor diode wit-h ils characteristio clrve'

Sketch V0lor given network Assume diode is made of siiicon

t'I
t31

Itl
tsl

t6l

t6l

tt

t2+6J

t1-.31

[3+3]

t4l

pl

t6l

i6l
r5t

t3l



t3- obtain the simplified expressio4 fol the foliolviog boolean furction using K-Map'

F(\. Y. z) = t m (0' l' 4' 5' 6)

tq. Construct ctoci'td SR flip-{iotniihis chluaoteristics table alrd equatiorl

15. For tbe circuit given below detemrine Ie' Ic and Vce'

r0v
10K
Is
=i00

... "r.1j]nel EdtaocrmenL 1)pGMOSFFT.
16. Explain tle worklng prlnclpLe ur rF!Irc

17. Explai fie block diagram ofdatalogger briefly'
17. Explai lhe blocK dlagralx ur u4@ rwEEv' ""-"J '

ts.Whatisadigitalmultimetor?Dlalvitsbiockdiagramandexplainhov/
tes$tal1ce.
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/ Candidates are required to give their answers in thelr own words as far as practicable'

/ Atrempt AII g*stiong.
/ The igures in tilr nogin indicate Full Marks'
/ Assume suitable fu ifnecessarY.

l. What do you tllcar by an ideal voltage source?- Why is this voltage source practically 
-

::; 
-' 

*t 
"ri-Ulez 

fxgain irraciicJ voltagelsource with an example' [l'5+l+l'5]

2. Why are resislo,rs, irductors and capacitors called passive elements? How can these

components be used t" *"fjr" 
" 

itft* iircuit that passes high frequency signals only? [1+3]

3. Describe the small signal model of semiconductor diode' And derive the expression for
- 

ayt ti" t-*lc-"" te t6l

4.Assumingdiodesrsedinthecircuitareideal.FindcunentthroughlKoresistor.t4l

5. Design Opaqr oircuit to get output Vo = 0'5Vr - 2Vz - Vr' Here Vr' Vz and V: are three

input voltage smce. t4l

6, Explain the working of triangular wave generator wilh necessary diagram' t5]

7. Draw the circuit diagram of wien bridge oscillator. write frequency of oscillation' t3l

8. Explain the need of raodulation in a communication system' t3l

9. Explain the block diagram of optical fibte communication and explain the advantages of 
(<.1

optical communication over copper cable communication' tol

10. Convert the following numbers as indicated' [1'5x2]

a) (EIA)16: ( )s b)(35.7)ro=( ),

ll. State and prove De-Morgan's Theorems. t3l

12. Define encoder. Explain the operalion ofoctal to binary encoder with logical diagam. t61



't
13. Obtain the simplified expression for the following boolean function using K-Map.

F(x, y, z) = X m (0, 2, 4, 5, 6)

14. Construct clocked SR flipflop with its characteristics table and equation

15. Fot the circuit given below determins Ig, Ic and Vce.

10v
10K

t3l

tsl

[2+2+27

t6l

t4l
it measures

ll+41

I6
100

16. Explain the working principle ofn-channel Enhancement type MOSFET'

17. Explain the block diagram ofdata logger briefly.

18. What is a digital multimeter? Draw its block diagram and explain how
resistance.

j
I
q

I
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/Candidatesarerequiredtogivetheiranswersintheirownwordsasfaraspracticable.
{ Attempt All questions.
/ Th" icuru i" the margin indicate FULY[gks
y' Assume suitable data ifnecessary'

l.DetermineVt}r,Rthandthecurrentthrough5Kf,)resistorusingThevenin'sfheorem.
t4l

48r

J.

A

2.Whatdoyoumeanbyafiltercircuit?ExplaintheoperationofRClowpassfilterwithits
hansfer function and frequency response'

Explain large signal models of PN junction diode'

Explaintheworkingprincipleoffullwavebridgerectifierwithnecessarydiagramsand
expressions.

5.DrawtheDCloadlineanddeterminetheQpointofthevoltagedividerbiasedtfansistol
circuithaving Vcc = 20v, RC:2K' Rl = 20k' R2:10k' RE=4k' B:100'

6. Describe the construction and working principle of n-channel depletion type MOSFET

with necessarY diagrams.

7. Explain the operation of CMOS invertor with necessary diagram'

8. Describe the working principle of square wave generatoJ circuit using

t4l

t4l

t4l

t6l

t6l

t4l

operational
t4l

amplifier.

9. What do You mean
inverting integrator
input.

bv virtual short circuit in OP amp? Draw the circuit diagram of the

-d ;;;; that the output is prop-ortional to the time-inteCrai of th:^ 
^ ^.,lz'f L-f L J

10. state Barkhausen criteria for oscillation. Draw Wein bridge oscillator circuit to generate

sine wave and derive the ft;il;t;itht generate sine wave' 12+2+21

ll.Explainworkingprincipleofopticalfiber..Listoutt}readvantagesofopticalfiber
communicdtion over copper cable communication ' [2+41

12. Write short notes: (any two) [2x3]

i) Data Logger
ii) Digital Multimeter (DMM)
iii) Regulated Power SuPPIY

13. What is an anetenna? Explain any 1wo properties of the antenna' 'Q+21

14. Simply the expression using K-Map, F(A,B'C):A'B+BC'+AC" t4j

15'ExplaintheoperationofJKflip.flopwithnecessarydiagramsandcharacteristictable.t6]

16. What is multiplexer (MUX) Explain 4:1 Multiplexer' 16l
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/ candidates are required to give their answers in their own words as far as practicable

{ Anempt All questiohs.
/ The fi.gures in the margin indicate !u!LY[gb.
{ Assume suitable data ifnecessary

z.

-)-

1. What is Active and Passive

reference to BJT.

4. What is clipper and clamper circuit?

5. Draw emitter feedback bias circuit ofBJT by

and V6s in the circuit if Vcc = +12 V' Re

Component? Define fiansconductance and voltage gain with
12+41

tsl

t5l

Draw the circuit diagram ofRC High pass frlter and explain its operation with the help of
frequency dependent response at the output.

Find the Zener Current in the given circuit when Rr- : 1 .2 KO. Assume Vz = l0 V'

't0v

t2l

labeling all the circuit components. Find 16

: 430 kO, Rc = 2 kO, Re = 1 k O and

p=s0.

6. Draw the circuit diagram of differential amplifier using BJT.

?. Describe the working principle of n-channel enharcement type MOSFET'

g. Mention any four properties of ideal op-amp. Derive the expression of voltage gain of
non-inverting amplifier using Op-amp.

9. State Barkhausen criteria. Draw the circuit diagram of square wave generator and explain

how it works.

10. Draw the circuit diagram of Wien Bridge oscillator.

1 l Differentiate between following communication systems.

i) Wired and wireless communication system

ii) Broadcastingandcommunication

12. What are the advantages and disadvantages of optical communication system?

13. Write short notes on: (anY two)

i) Oscilloscope
ii) Data logger
iii) Regulated power supply using IC

14. State DeMorgan's theorem. subtract (1 1 1 i )2 from ( 1 1 10)2 using 2's complement method. [3+3]

15. Simpli& an expression F(A,B,C,D) = t0,3'7,9,11,14,15) bv using K-map. t4l

12+41

tttt.l

t61

12+41

12+41

t4l

[3+3]

t4)

12x3l

R=l00 O
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AII (Except B.Arch.)

' - Basic Electronics

candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The Jigures in the margin indicate Full Marks.
Assume suitable data if necessary.

1. Describe different types ofcontrolled source with figures.

2. Calculate the current flowing in each branch using superposition theorem.

3 ohm 3 ohm

I 5 . Draw and explain the block diagram of data logger.

16. Write short notes on: (any two)

a) Light emitting diode
b) Output characteristics of common base configuration

t4l

t6l

3. Describe the rectification process. Explain the operation of half wave rectifier with
necessary diagrams. 

[1+4]
4. what is diode clamper? Describe the operation diode clamper circuit. [r+4]
5. Draw the DC load line and determine the Q point of the voltage divide.r biased transistor

circuithavingVcc:15v,Rc:1kC2,Rl:i0kO, R2 = 5kA, Rc:2kf, and p = 75. t6l
6. Way 9JT is a bipolar and JvIO_SFET is an unipolar device? And draw the circuit diagram

ofdifferential amplifier using BJT. 
L2+21

7. Explain the operation of CMOS switch with necessary diagrams. t4j
8. Memion aay four properties of an ideal op amp. Derive tire expression of voltage gain of

an inverting amplifier using OP amp. p+41
9. Draw a circuit diagram ofsquare wave generator using op amp. Explain how it generates

the square wave. Express the frequency ofthe,qo-" niuu" generated. [2+3+1]
10. what is optical fiber? Explain the advantages of optical fiber communication over

ooaxial cable communication. 
[l+3]

11' Define communication system. And describe communication system in brief with the
complete block diagram. p+31

12. Simplifu the expression using K-Map, F(x,y,z) = X'yZ+X,y'Z+XyZ and realize it using
logic gate$. 

t5l
13' Mention the tlpes of flip flops and explain the operation of J-K flip flop u.ith necessarydiagrams. 

tI+41
14. Draw a block diagram of digital multimeter. Exprain how it measures dc current flowi'g

through it. i5l

t4l

[2x3]
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/ Candidates are required to give their answers in their own words as far as practicable.
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/ The figpres in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. Define active and passive circuit component. Determine the color code of the following
resistor 75 KQ + llYo. 12+21

2. Determine tle current through l0 Cl resistance using Thevenin's theorem. t4]

15C2 5C)

10V :-

t

5A

3. What is afilter? Explain the types of filter rvith necessary diagrams.

4. Explain large signal models of PN junction diode.

5. Define clipping circuits. Draw the output waveform of circuit shown below. Assume real

silicon diode.

Vin K.O

=lKC)

ll+31

t4l

12+21

+
+15 v

-15 v

+

vo
V;n

5V

6. Find the Zener current in the given circuit when Rs = 1.2 KO. Assume V2 : l0 V. t4l

R=t00ei
+ trutIR

Vrlsv v#rov'

7. Explain the common emitter configuration circuit of npn transistor with the help of input
and output characteristics.

10Cl

'ar'l
'riSI.

t6l



8. Explain the working principle of N channel depletion type MOSFET with necessary

diagrams.

9. State any four properties of an ideal op-amp. Design a summing amplifier usign Op-Amp
to get the output voltage Vo = -Vr + 2Y2 + 3y 3-

10. Explain how square-wave can be-generated using Op-Amp and write the relation for
frequency of oscillation.

11. Define communication system and draw the complete block diagram of communication
system.

12. What is optical fiber? Explain the advantages of optical fiber communication over
traditional communication system.

I3. Simplifu the expression using K-map, Y = A'BC' + ABC' + ABC.

14. Explain the operation of SR-flip flop with necessary diagrams and characteristics table.

ts. (a) (10101.i01)z = (?)ro G) (9001180)ro: (?)sco (c) (2AB . 5E)ro: (?)a

15. What is instrumentation system? Explain the instrumentation system with the help of
simple block diagram.

17. Write short notes of any two:

a) Data Logger
b) DMM
c) Strain Gauge

*+*

;

12+31 I

t6l

[4+l]

12+31

[2+3]

t3l

t6l

Ix3]

[1 +3]

[2x4]

P-"

-{''F
:,rl!i-j
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{ Thefigres in the margin indicate Full Marks-
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l. What do you mean by filter? Explain the RC low pass and high pass filter wittr
corresponding transfer function and magnitude.

2- State Thevenin's Theorem. Write down the steps for determining V61 and R,h with
necesszry circuit diagrams.

3. What is rectification? Explain the operation of half wave rectifier with necessary
diagrams.

4. What are clippers? Draw the sinusoidal waveform of the following circuit and indicate
the oulput voltage. Assume diode is ideal.

R

:

I

I

i

:

vo

[l+4]

ll+4I

fl+4I

[1+4I

t5I

+

Vin
+

VBias --

t

i

t"".

5. Find the zener current from the given zener diode network when Rl : 3 Kf,l and

Vo: l0 V. .
R= I KO

Vi :16V
Vo= l0V

6. For the given circuit with p = 75, determine Is, Ic and Vcr.

v

Rc=80KO
Rn :200 KC)

12+2+21



7. Explain the construction and working principle of enhancement O,pe MOSFET? t6I

8- Explain the concept of feedback theory. Describe the working principal of squarc u,ave

oscillator circuit using op-amp 12+41

9. State any 4 important properties of ideal OpAmp. Draw the circuit diagram of
differentiator using OeAmp and show that output is the differentiation of input signal. 12+41

10. What is modulation? Exp.lain AM and FM modulated wave. U+2121

11. What do you mean by electromagnetic waves? How are they propagated? Explain . [2+31

12. Perform the following: [axl]
a) (375.37)s= (?)ro

b) (169.03125)ro:(?)z
c) (905)ro:(?)scn
d) Subuact (25)ro from (49)y6 using 2'S complement method

13. Simptiff the following Boolean expression using K-map and realize it by using universal

[3+21gate ofyou interest.

F(& y, z)=xy + xz+yz

14. Explain SR flip-flop with circuit. l4l
15- What is inskumentation system? Describe the instrumentation system with block

diagram. t4I
16- Explain briefly about remote control or digital multimeter with necessary diagrams. t4I

***
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l. State superposition theorem. In the following fiS*" find the -current flow in 4 okn
resistor using superpositibn theorem. 12+47

:

:

!

I
I
tt.
I
I
!

:i
1

i

,l

i-
!

1

{

l4v

#
Vin:20V

4C'

5c)

2. Explain the principle of operation'of RC low pass filter with neceisary diagrams and
fiderivation. 141

3. Explain the working principle of firll wave bridge rectifier circuit with the help of'
necessary eircuit diagrams and explessions, . - l

4. Detennine.VL, IL, lz and In fcr the frelwork shown in figure below for following
condition.

a) If$:180Q
b) If Rr- :470 Ct

Rs:2200

t6l.

[3+3I

In

Iz Rr

V2 = l0V
Pz**:400 mW

5. Define DC load line? Explain the common emitter configuration circuifwith the help of
, input and output characteristics crirve. aZ+47

6. Explain the construction and workingprinciple of MOSFET. .' t6I

7. Write the four properties of ideal ope.rational amplifier. ._Z
8. Explain howsquare wave can be generated using Op-Amp.

tzv

3c)



* -ae=- ,c -a .. 
-:

E=l Lri

I

t

9. Define cornmunication s1'stem. Explain'amplitude modulation communication system

l0rDiscuss the role of.antenna in'communication system. l\hat are-the advantagqs-and

Y dis:adrrantages of opthdl fibSr lbmmunication? "', ' [U4]
l)z L)raw the circuit of X-OR gdte using NAND gates oniy. PeEfonn the subtraction using 2'sv 

complement method. ' '
L?+21

42$il- i iJ(ro).
' 

12. Siftrplify th6 Expressioii rlsing k-map'

F(x, y, z): xyz * x'1''z i *y'r'.* x'y!'z' * x'yz

13. Discuss the operation of S-R flip flop.

14. Write short notes: (any tu'o)

a) Clipper circuit
b) Strain gauge transd-ucer -

c) Data logger
. 

*,t*

-t4I

.t4l
[5x2]
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1. Find the current I in 150 Cl resistor using thevinius theorem. t6I

100 v 150 f,

2. Find the value of resistor from following colour code. l2'l

a) Red Orange Green Silver b) Yellow Black Gold Gold

3. Explain the operation of RC high pass filter circuit with the help of necessary diagrams

andfigures. t4)

4. Describe IV characteristics of PN Junction diode. t6I

5. What is a clamper circuit? Design a clamper circuit to perform the fimction indicated in
the figure below. 12+41

Vin

20 30v
+

I
I
I
j
I

I
I

I
I
I

I
!

l
t
i

i,

:

!

I

I

i

j

!
I
tl
I
i
l

I

t
-2W

6. For the given circuit with p=75, Dete.rmine Vss, Ic and Vce.
+l2v

Rf2.2 k()
Rs:200 k

-10v

t6I

7. Explain how BJT can be used as a switch. What are the difference between MOSFET and

BJT? 14+21

Clamper



t+

S. Exphin the concept of
to getthe ouput

9. How do you define
e;6p1ain the, .:.,

l'0. What are the adVantages of
diagram of optical fi ber.

11. Explaih'why modulation is needed
parameters of antenna

12. Simply the given function using
implement the simplified circuit

13. What is the difference between
with the help of logic diagram.

14. Write shortnotes on: (any two)

a) Datalogger
b) Regulatedpowersupply
c) Digital Multi-meter- 

-

Design a stmrmer circuit using op-amp

+25V3) 12441
a

Draw the circuit for Wein bridge oscillator and

12+41

communication system? Draw and label the

[3+3J

System. Mention any three

F(A, B,CF> (0, 1,2,5) + D (3, 4, 6) and

[3+3]

only. [3+31

and sequential circuit Discuss * UtOroO 
1r*U1

13"27

tn

operation

+

o

combinational
'{1

+*+

I

ir, i
l

3

'';

;

tj
,I

'*.'
4iL-F.i,

I
,t

T
l

i

I
i
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r' C_andidates are required to give their answers in their own words as far as practicable.
{ Attempt Allquestions.
r' The lignres in the mrgin indicate Futl Mgrks.
{ Assume suitable data ifnecessary.

r. Define tansconductance and voltage gain with reference to BJT.

2. Draw RC high pass filt€r circuit and is characteristics graph.

3, Find cunent flow in 3Cl resistance. Use superposition theorem to solve thc problem.

t3l

L2l

t5I

+ a

4. What is clamping circuit? Find the output wavbform of the given circuit.

+25V

[1+3]

+ +
Vo*

Vio
5 I

-z'v

5. Dduce AC resistance of PN junction diode at forward biased region.

6. Draw bridge iectifier circuit and its output waveform. Assume input is Sinewave voltage.

7. Find I," assuming Vr: 9V. \

Vin= I D,

8, Find the volume of collector curren! Q-poing DC load line for corunon emiuer circuit
having Vcr: 15V, Rc: lOKf,l, Is = l0trA and P - 50.

t3I

t3I

t3I

V*,

- 7

rsl



.,.

9. Draw the circuit diagram and I-V characteristic curve to investigate output static
characteristics of common erritter amplifier configuration

10. Describethe operation of CMOS NOT-gate circuit.

ll.State four important properties of ideal op-amp. Draw the circuit diagram of a

diffelrbntiator using op-amp and show that the output is the derivativeof the input.

.12. Describe the operation of Wien bridge RC-sinewave Oscillator. State Barkhausen'criteria.

13. Draw the block diagram of communication system and explain each block.

14. Define amplitude inodulation and frequency modulation and draw the necessary

waveforms.

15. State DeMorgan's theorems with example in each case.

16. a) Verifu the following:

r) AB+AC = (A+C) (A+B) ii) XY + XZ+YZ =Yt +XZ
b) Find: (15)10{20)16=?, use 2's complement method.

17. Draw and explain the block diagram of data logger and remote control.

18. Define encoder . Draw truth tables of NAND and XOR gates.

+*+

t3I

14l

L2+41

14+21

t4l

12+31

t4l

12+21

I2l
[s+5]

.[2+2]

a

I
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'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt 4!l questions.

,r/ Thefigures in the.margin indicate FulI Marks*{ Assume suitable data if necessary.

I . What do you meafl by a filter circuit? Explain in brief about RC high pass filter.

2. Define capacitance. Find the equivalent capacitance when two capacitors of capabitance
Cr and Czare connected in series.

3, Explain the small signal model of PN junction diode and derive the expression for AC or

4. . What is a clipper circuit? Find the oulput waveform for the following circuit. .

cl

Vin:5sinwt

'-1
',.; , [1+31: '

[1+3]:, :

t8l

[1+3]

Rr V.o

2V

5. h BJT circuit if Vcc: 10V, and Rc: 8kf), draw the dc load line. Determine the Q-point
(operating point) for zero input signal if IB : 15pA and F.: 40. I8l

6. Why BJT is a bipolar and MOSFET ii a unipolar device? And draw the circuit diagram of
differential amplifier using BJT. t2+21

7. Deslgn the summing amplifier using Op-Amp to get the output voltage: Vo : 3Vr + 2Yz
-1vr. , [6]

8. Explain how square wave can be generated using Op-Amp and write the relation for
frequency of oscillation. t4l

g. Define communication system and draw the complete block diagram of communication
system. 12+41

10. What is optical fiber? Write short notes on optical fiber [1+3]

t', 11. Explain the working principle of n-channel Enhancement typg MOSFET. t7l
. 12. Subtract (Iil 1)2 from (110)z using 2's complement method. Draw the circuit of AND gate

.',,1

,11,1i ::'i'tJ. Exptain the.operation'bf'SR-flip flop with,'nebessarydiagrams'and characteristic:table. . : ' ir[$]:r;'i'

., L4.Write short notes on: (any three) ' 'i "; [3x3]

a) Regulated power supply
b) Tran'sducer
c) Oscilloscope
d) Data logger

***
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- Basic Electronics

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
'/ Thefi.gures in the margin indicate Fult Marks
/ Assume suiiable data if necessary.

1. a) Describe the principle of Thevenins theorem by solving following problem.

Er = t00V
90c)

13ocr

Find the current I in Rr.

Draw the circuit diagram of RC low filter and explain its operation with the help of
frequency dependent output waveform.

Draw and explain the I-V characteristics curve of P-N junction diode for forward and

reverse bias region.

Draw Zener voltage regulator circuit and explain clearly the working principle of this
circuit to produce a regulated dc output,

Describe output characteristics of common emitter configuration with'the help of
circuit diagram and IV characteristics graph.

Describe the construction and working principle of N Channel E-MOSFET.

State for:r important properties of ideal op-amp. Draw the circuit diagram of
differentiating amplifier using op-amp and derive the expression for Vo,,.

i) Draw the circuit diagram of Wien Bridge oscillator circuit for sinusoidal wave

form.
ii) Draw square wave oscillator circuit.

Perform the conversion of the following:

i) (r.0111.101)z : (?)ro
ii) (AFC.0O)re : (?)s

iii) (901)ro = (?) sco

Simplify the expressions and draw the circuits

f

t7l

[4+3]

t6l

t6l

b)

2. a)

b)

3- a)

b)

4. a)

b)

5. a)

b)

l7l

1!)

17.l

TT

17)

[2+s]

i) ABC+ABC+ABC+ABC
ii) Ae +ABC+A(c+Ae )

6. W.rito short notes on any two:

a) Strain Gauge

b) XlZ Dipole Antenna
c)'. Transducer
d) Amplitude Modulation (AIvI)

:1. r|. {g

[2x6) ... .

Ez:60V
IF
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Pass Marks 32 I
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,s - Basic Elecffr.rnics

'/ Carididates are required to give their answers in their owr-. wotds as far as practicable.
/ Auempt AII questions.
'/ TheJigut'es in the margin ilt,licate Full Marks./ Assume suitable data if necessary.

l. a) Describe fie pnncipie of superpusiiitjr:. tl:,..otie+r b.$|;olving follcr.,rin1r p-.ohlenr

Rr

tsl

t3l

I+ 90c)

:100V

50f2

Ez:60V Rr: l30Cl

lr
+

Find zen':i current in the given circuit rvlien R1 = l.2k(.1.

t3l

t3lt'

Vi: l8V R: 100C)
+

Vo = 10V
Rr-

Assume V2: I0V. ,

a) Drarv bridge rectifier circuit and its output waveform with output load resistor (Rr-)
connected.. E.xpress the ripple factor if .smoothing capacitor, C is connectedJo the
circuit. .:

: :':,.,: :

b) Draw output Waveforms
Assume diode is ideal.

of the following circuits and indicate the pdak output voltage.
-/:

f
t3l.

t3l
'.1

-'i

i!

t'::i
Sinewave Rz VoP: ?

. Vir.

Slrlewave

;:

C

R vor': ?



.I

t

4. a) Drarv basic differential amplifier circuii and indicate its input and output voltage
. w,avefonns. l

b) Describe the operation of CMOS NOT-gate circuit._

c)'Find Rs and Rc in the girrbn circuit. Givef-drita are: Iq: l.2mA, Vce:6V and
,I

F:109.

l2l
t4l

t4l
+12V

Re Rc

0=100

5- a) State six important pfoperties of ideal oparnp. t3l

t3l

t4l

t4l

t4l

[2]

t3l

.b)
c)

6. a)

b)

c)

7.',^)'

b)

Derive voltage gain for noninverting amplifiei using ideal opamp.

Desiribe the operationrrf sq,iare wave genefator y-singbparyp . 

=Define antennaind electrimagnetic wave (EMW) p.ropagation
-./\!-

Explain ahd enlist wired and wireless corinmunicdtion systems

Draw a block diagram of AIvI super heterodyne radio receiver.

WhyNC)R and NAI{D grGs 
"ie 

catteaTnfrlisa-t gatesf Explain with examples.

Draw a block fiagrarn oT ed.ge tfrggered, ilith preset and slear facifiies, D-flip flop
. and its truth table. State one importaut advantage over RS flip flop. t3]
S'd)Sti!t{uIij.Pi'o+,e:Dc.}Y{tr3::..ls,I'hec;c;;il.,l

b) Convert the followings: t3]

- i) 331s to binary ii) (1100 00l l)2 to decimal
iii) Add (1O01)2 arrd (01il)2

9. a) Draw the block diagram of (CRO) oscilloscope. And explain its working function. 
" t4l- ,.i

, b) Draw the block diagram of DMIv{ (Digital Multimeter). And explain how it.measures )
,. : r DC voltage, DC current and resistance{' I 

tO]

shon notes on: (any two) I
I-l

b) Shift register and counter

[2xa]
, a) Graphical analysis of diode circuit

c) E-MOSFET
t , 

, -*__ +**


