
BASIC ELECTRICAL & ELECTRONIC ENGINEERING JAN. 2002

N.B.:

(1)
Question Nos. 1 and 6 are compulsory.

(2)
Attempt total three questions from each section.

(3)
Answer to the two sections must be written in separate answer books.

(4)
Figures to the right indicate full marks.

(5)
Make suitable assumptions where necessary, stating the same.

Section I

1. (a) Find RAB in following circuit.
(3)
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(b) Define phase, from factor, crest factor.
(3)

(c) Derive e.m.f. equation of transformer.
(3)

(d)
A 220 V d.c. shunt machine has an armature resistance of 0.5 ohm. If the full load armature current is 20 Amp, find the induced e.m.f. when the machine acts as (i) generator (ii) motor.
(3)

(e)
Explain 2 transistor analogy of SCR.
(3)

(f)
State advantage of electrical transducers.
(3)
2.(a) A coil has 25 ohm resistance at 40°c and 45 ohm resistance at 100°C. Find its resistance and resistance temperature coefficient at 0°C.
(4)

(b) A 40 KVA, 3300/240 V, 50 Hz, 1 phase transformer has 660 turns on the primary. Determine:
(4)

(i)   The number of turns on the secondary

 (ii) the maximum value of flux in the core

(iii) the approximate value of primary and secondary full load currents Internal drops in the windings are to be ignored.

(c) Show that current through pure inductance lags behind the applied sinusoidal voltage by 90°. Also show that pure inductance does not consume any power. Draw voltage current and power waveforms. (8)

3. (a) A current of 5A flows through a non- inductive resistance in series with a choking coil (coil is impure, it has some resistance) when supplied at 250 V, 50 Hz. If the voltage across the resistance is 125v and across the coil 200 V, calculate.
(8)

(i)   Impedance, reactance and resistance of the coil

(ii) The power absorbed by the coil

(iii) The total power. Draw the vector diagram (Not to scale)

. (b) Explain double field revolving theory. How 1 phase induction motor is made self starting?
(8)

4.  (a) Explain charging action of lead acid battery.
(8)

 (b)
State the limitations of thermocouple.
(4)

(c)Draw and explain vector diagram of a transformers voltages and currents, loaded with lagging power factor load.
(8)

5.(a) Show the circuit connection of 1 phase full wave rectifier using SCR with resistive load. Draw the waveforms of input voltage. Output current and voltage across SCR. Explain the working.
(8)

(b) Explain any four transduction principles with suitable diagrams. (8)

Section II

6.(a) What do you mean  by A.C.   quantity? Also define  cycle  and frequency.
(3)

(b)
State and explain superposition theorem.
(3)

(c)
Find thevenin equivalent external to R in following circuit.
(3)

(d) Calculate ripple factor for a type filter, employing 10 H choke and two equal capacitors 16 µf each and fed from a full wave rectifier working at 50 Hz supply. The load resistance is 4 ko.
(3)

(e)
Difference between BJt and FET.
(3)

(f) What do you understand by underdamped, critically damped and overdamped instrument.
(3)

7. (a) A choking coil of 10 ohm resistance and 0.1 H inductance is connected in series with a capacitor of 200 µf capacitance. Calculate the current , the coil voltage and capacitor voltage. The supply voltage is 230 V of variable frequency.
(8)

(b) Draw the circuit of full wave rectifier with L filter. Draw current and voltage waveforms and explain the filtering action. Give the equation of ripple factor.
(8)

8. (a) Find value of R for maximum power to R and what is the value of maximum power in following circuit.
(8)
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(b) Explain the input and output characteristics of a N-P-N transistor on common emitter configuration, clearly mark various regions on the characteristics. Show how different parameters can be determined from the above characteristics.
(8)

9. (a) Find current through 2 ohm resistance using analysis in following circuit.
(8)
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(b) Explain the working principle of a dynamometer type wattmeter, drawing neat diagram. Can this instrument be used for AC./D.C. power measurement? if yes, why?
(8)

10.
(a) Explain how FET works as amplifier.
(8)

(b) Compare gravity control with spring control.
,      (8)
BASIC ELECTRICAL & ELECTRONIC ENGINEERING (JUNE 2002)

Section I

1.
Answer the following questions:

(a)
In a particular circuit, the applied voltage lags the current by 900, what type of circuit is this? What is the power-factor and active power of this circuit?
(3)

(b)
What is the reading of ammeter?
(3)
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(c)
It is desired to have 4.1 mwb maximum flux in the core of a transformer operating at 220 V and 50 Hz. Determine the required number of turns in primary.
(3)

(d)
Find the r.m.s value of the resultant current in a wire carrying simultaneously a direct current 10 A and a sinusoidal alternating current to speak value 10 A.
(3)

(e)
In a 30 power measurement by two wattmeter method, both the wattmeter read the same value, what is the power factor of the load? justify your answer.

(3)

(f)
State and explain superposition theorem.
(3)

2.
(a) Deduce the relationship between phase and line quantities (voltage, current, power) in the circuit of a three phase delta connected system. Also draw neat diagrams.
(8)

(b) Each of a delta connected load consist of a 50 resistor in series with a 50 µf capacitor. The supply is 440 V 3 phase 50 Hz.
(8)

Determine

(a)
Phase current

(b)
Line current

(c)
Power

(d)
Draw phaser diagram showing the voltage and currents.

3.
(a) Determine the thevenin's equivalent and hence find the current through 30.
(8)
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(b) Derive the equation for star-delta (y-v) transformation.
(8)

4.
(a) Derive the e.m.f. equation of a transformer.
(4)

(b)
Mention the conditions under which a parallel RLC circuit is in electrical resonance.
(6)

(c)
A 50 kVA, 10 transformer of 2300/230 V rating has the primery and secondary winding resistance of 2 and 0.0 respectively. The iron loss equal to 412 watts. Calculate the efficiency (a) at half full load (b) at full load when the power factor of the load 0.8.
(6)

5.
(a) A RLC series has a current which lags the applied voltage by 450. The voltage across the inductance has a maximum value equal to twice the maximum value of voltage across the capacitor voltage across the inductance is 300 sinwt and R = 20. Find the value of inductance and capacitance if the supply frequecy is 50 Hz.        (10)

(b) Explain the working principle and charging of lead acid battery.    (6)

Section II

6.
(a) Why single phase induction motor is not self starting?
(3)

(b)
A half wave rectifier is fed from a voltage source of 110 V, 50 Hz. It is supplying a resistive load of 20.. What is the average load current?  (3)

(c)
Name the various types of filter circuit used for rectifiers. Give expression of ripple factor in each use.
(3)

(d)
State advantages of electrical transducer.
(3)

(e)
A certain transistor has a typical bdc = 90. If the collector current is 15 mA, calculate its base and emitter currents,
(3)

(f)
Differentiate between BJT and FET.
(3)

7.
(a) Explain with neat diagram, instruction and working of permanent magnet moving coil instrument. What are the advantage of these instruments? 
(8)

.   (b) Compare gravity control with spring control.
(8)

8.
(a) Discuss   briefly   about   different   transducers   uses   for   the measurement of  isplacement. Explain LVDT in detail.
(8)

(b) For the ladder network shown below, find the value of RL for maximum power transfer. What is the value of maximum power? (8) State maximum power transfer theorem.
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9.
(a) Explain with neat diagram working of a single phase full wave brige rectifier using SCR, for a resistive load, derive an expression for output voltage. Draw the waveforms.
(8)

(b) A resistance of 50 Hz. When frequency is increased to 60 Hz it draws a current of 5.8 A. Find the values of R and C and also power drawn in the second case.
(8)

10.
(a) Explain working of JFET (in CS configuration) as an amplifier. explain its transfer characteristics and amplification factor.
(8)

(b)
Compare CB, CE, CC configurations.
(3)

(c)
The armature of a 4 pole loop wound shut generator has 120 slots with 4 conductors per slot. The flux is 0.05 wb; armature resistance is 0.05 and shunt field resistance is 50. Find speed of the machine when supplying.450A at a terminal voltage of 250 volts.
(5)

BASIC ELECTRICAL & ELECTRONIC ENGINEERING (JAN. 2003)
Section I

1.
Answer the following questions:


(18)

(a)
State and explain maximum power transfer theorem.

(b)
Two coils connected in series have resistances 400Q and 200Q and temperature coefficients of 0.1 % and 0.4% respectively at 30°C. Find the resistance of the combination at a temperature of 60°C what is the effective temperature coefficient of combination?

(c)
In RLC series circuit the voltage across the resistor, inductor and capacitor are lO V, 15V and 10V respectively. What is the supply voltage?

(d)
Find the rms value of the waveform given below.
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(e)
A capacitor is placed in parallel with two inductive loads. Current through first inductor is 20A at 30° lag and the current through second is 40 A at 60° lag. What must be current in the capacitor so that current in the external circuit is of unity power factor.

(f)
Find the value of R and the current flowing through it in the network shown below, when the current is zero in branch OA.
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2.
(a) Determine the resistance between terminals AB of the network shown below:-
(6)
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(b)
State superposition theorem.
(2)

(c)Use principle of superposition to find current through 4 resistance for the circuit shown below. (8)
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3.(a) Determine current in 15 by any two methods other than using superposition principle.
(10)
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(b) Determine the voltage at nodes A and B of the network shown below by nodal analysis.
(6)
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4.(a) A current of 6A flows through a non inductive resistance in series with a coll when supplied at 230 V, 50 Hz, if the voltage across the resistance is 120 V and across the coil is 180 V. Determine the total powerdissipatedinthecircuit85drawthecompletephaserdiagram.   (8)

(b) An inductive with variable frequency, 230 V supply. Find the resonant frequency at which the total current taken from the supply is in phase with supply voltage. Also find the value of this current. Draw the phaser diagram.

5.
Write short notes on any three:-
(16)

(a)
Pressure transducers.

(b)
Electrodynamotype wattmeter.

(c)
Multimeter.

(d)
Lead acid battery.
Section II

6.
(a)  State four conditions under which series RLC circuit is in electrical resonance.
(18)

(b)
A 100 KVA transformer has full load Cu loss Of 1600W and iron loss of 900 W. It will have maximum efficiency for a load of
KVA.

(c)
Define and derive the relation between a and b of transistor.

(d)
Give the doping pfofile of BJT. Why so?

(e)
Compare capacitor and inductor filter.

(f)
A half wave rectifier is supplied from 230V, 50Hz supply with a step down ratio 4 : 1 to resistive load of 10 ko. The diode forward resistance is 250 while transformer secondary resistance is 200. calculate dc output voltage.

7.
(a) Explain with phaser diagram how two wattmeters can be used to measure power in 3 -0 system, Also explain in the variations in wattmeter readings with load factors.
(10)

(b) Three identical coils each having a reactance of 20 and resistance of 10 are connected in (a) star (b) delta across a 440 v-3 line. Calculate for each method of connection the line current and readings one each of the two wattmeters connected to measure the power.
(6)

8.
(a) Explain with the help of double field revolving theory whether a single phase induction motor is self starting or not?
(4)

(b)
Derive an emf equation for a single phase transformer and explain voltage and current ratio of an ideal transformer.
(4)

(c)
The armature of a 4 pole, lap wound dc shunt generator has 48 coils with 8 turns over coil, its shunt field resistance is 100 and armature resistance is 0.05. If the flux per pole is 0.05 wb, find the speed of the machine when supplying 150 KW at a terminal voltage of 250V.    (8)

9.
(a) Determine the ripple of an LC filter of 10H choke and 22 µf capacitor used with a full wave rectifier.
(4)

(b)
Draw a neat diagram of RC coupled CE amplifier and explain the roll of each component in the same.
(4)

(c)
Find the collector current in the circuit shown. The transistor has b=100. Assume VBE (active) = 0.6 V VBE (saturation)  = 0.7 V and VCE (saturation) = 0.2 V.
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10.
Write short notes on any three:-

(a)
Transistor common base mode characteristics.

(b)
SCR characteristics with different parameters.

(c)
FET as an amplifier.

(d)
Bridge rectifier.

(BASIC ELECTRICAL & ELECTRONIC ENGINEERING) (JUNE 2003)

Section I

1.   Attempt any five of the following: -

(a)
With help of Maxwell's loop-current method, find the magnitude and direction of the current flowing through 1Ω register.
(4)
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(b)
For the following network, determine RL connected between the terminals A and B, so that maximum power is developed across RL.

(4)
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(c)
A multiplate parallel capacitor has 6 fixed plates connected in parallel, interleaved with 5 similar plates. Each plate has an effective area of 120 cm2. The gap between the adjacent plates is    1    mm.   The   capacitor   is   immersed   in   oil   of   relative permittivity 5. Calculate the capacitance.
(4)

(d)
Calculate the loss of energy caused by hysteresis in 1 hour in 50kg of iron when subjected to cyclic magnetic changes. The frequency is 24 Hz, the area of hysteresis loop is equivalent in area to 240 J/M3/cycle and density of iron is 7.8 g/cm3.
(4)

(e)
In a series parallel circuit, two parallel branches A and B are in series with C. The impendence are ZA = (10 + j8) o, ZB = (9 - j6) 3 and Zc = (3 + j2) o. If the voltage across Zc is 100 0° V, determine the values IA and IB.
(4)

(f)
A load consisting of a capacitor in series with a resistor has an impedance of 50 0 and p.f. 0.707 leading. The load os connected in series with 40.resistor across a.c. supply and resulting current is 3A. Determine the supply voltage and the overall phase angle.
(4)

2.
(a) Three similar coils, connected in star, take a total power of 1.5 kW at a P.F. of 0.2 lagging from a 3 phase, 440 V, 50Hz supply. Calculate the resistance and inductance of each coil.
(7)

(b) Explain merits of two wattmeters method for power measurement, giving circuit diagram and phaser.
(8)

3.
(a) 40 KVA transformer had iron loss of 450 W and full-load copper loss o: 850 W. If the power factor of the load of 0.8 lagging. Calculate.   (7) (i)   full-load efficiency (ii) the load at which maximum efficiency occurs (iii) the maximum efficiency. 

(b) Develop the approximate equivalent circuit of a transformer. How it helps in deciding the regulation of transformer.
(8)

4.
(a) A resistance R and inductance L = 0.01 H and a capacitance C are connected in series. When a voltage V = 400 Sin (30001 -10°) volts is applied to series combination, the current flowing is 10√2 Cos (30001- 55°) ampere. Find R and C.
(8)

(b) Find the resultant of the following:
(7)

e1 = 25 Sin wt

e2= 10Sin(wt + ∏/6)

e3 = 30Coswt

e4=20Sin(wt-Π/4) Draw all phasors.

5.
(a) Explain in brief the construction of lead-acid battery.
(5)

(b) A lead-acid cell is charged at the rate of 18 A for 10 hours at an average voltage of 2.26 Volts. It is discharged in the same time at the rate of 17.2 A, the average voltage during discharge being 1.98 Volts. Calculate: (i) ampere-hours efficiency   (ii) watt-hours efficiency.

 (5) 

(c) State and explain superposition theorem. 
(5)

Section II

6.
Attempt any five of the following:

(a)
An npn transistor circuit has α = 0.985 and VBE = 0.3 V. If Vcc = 16 V. If Vcc = 16 V, calculate R, and Re to plate Q point at Ic = 2mA, VCE = 6V.
(4)
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(b)
For the CE transistor circuit, find the values of VCE. Take β = 100 and neglect VBE. State whether transistor in cut-off or saturation?       (4)
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(c)
Explain with neat circuit diagram and wave from Diode bridge rectifier operation.
(4)

(d)
State the different opto electronic devices and explain the principle of operation of any two devices, in short.
(4)

(e)
Explain the production of damping force in the instruments.
(4)

(f)
Draw the SCR characteristics and explain the parameters on it.    (4)

7.
(a) Draw the circuit diagram to plot the transistor input and output characteristics in C.B. configuration. State the procedure to plot it. (8)

(b) A full wave rectifier circuit is supplied from a 250 V, 50 Hz supply with a transformation ratio of 2 : 1 to a resistive load of 10 KΩ. Each secondary section has an equivalent resistance of RS = 10 Ω and forward resistance of each diode is 100 W. Assume reverse resistance ∞. Calculate :-

i)   Average, effective, peak value of current and voltage

ii)   Efficiency of rectification.

(iii)   T.U. F.
(7)

8.
(a) What do you understand by a transducer ? Suggest with the temperature  limits,   the  different  transducers  for  temperature measurement.
(7)

(b) Explain the zanier diode as voltage regulator.
(6)

(c) What is the difference between DC forward resistance and AC forward resistance for diodes ?
(2)

9.
(a) Suggest the methods of starting of single-phase induction motor. (7)

(b)
Prove that rotating magnetic flux has constant magnitude in three-phase system.
(6)

(c)
What do understand by ideal transformer ?
(2)

10.
Write note on the following (any three) :-

(a)
Principle of operation of moving coil instrument.
(5)

(b)
Power supplies block diagram.
(5)

(c)
Microphones-construction and principle of operation.
(5)

(d)
Multimeter and measurements.
(5)

BASIC ELECTRICAL & ELECTRONIC ENGINEERING (JUNE 2004)

N.B.

(1)
Question No. 1 is compulsory.

(2)
Attempt any four questions from remaining.

(3)
Assume any suitable additional data if necessary and state them.

Section I

1.   (a) Replace the network of sources shown below with (i) Vaa’ and (ii) Ibb.
 (6)
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(b)
For the network shown find v1/v0 and v2/v0.
(6)
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(c)
Find IB, IC and IE. in the circuit shown Assume β = 30.
(8)
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2.
(a)  Find the current supplied by each battery and the load voltage vL.   (10)
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(b) An ac circuit consist of pure resistance and an inductive coil connected in series. The power dissipated in the resistance and in the coil are 1000 watts respectively. The voltage drops across the resistance and the coil are 200 V and 300 V respectively. Calculate the following.

1)
Value of the resistance.
(1)

2)
Current through the circuit.
(1)

3)
Resistance of the coil.
(2)

4)
Impedance of the coil.
(2)

5)
Total Impedance of the circuit.
(2)

6)
Supply voltage.
(2)

3.
(a) Find the current in 1Ω resistance using Norton's theorem.
(10) 
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(b) Determine the current through 5Ω resistance using Nodal Analysis. (10)

4.
(a) Derive  from  first  principles and  expression  for the emf of a d.c. generator.
(6)

(b)
Explain double field revolving theory for single phase Induction motor.
(6)

(c)
Draw phaser diagram for single phase transformer for (i) Lagging and      (ii) Leading power factor.
(8)

5.(a) For the parallel branch shown, find the value of R2 when the overall power factor is 0.92 lag. (10)
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(b) A balance 3 phase load connected in delta, draws a power of 10 kW at 440 V at a power factor of 0.6 lead, find the values of circuit elements and the reactive volt-ampere drawn.
(10)

6.
Write detail notes on:
(20)

i)     LVDT

ii)   Electromagnetic flow meter iii) PMMC instrument iv)  Electro dynamometer

7.
(a) Give construction and output characteristic of n-channel JFET.   (6)

(b)
Explain working of Bridge rectifier with LC filter, what is the use of bleeder resistor in it.
(8)

(c)
Explain how JFET works as an voltage amplifier (with circuit diagram and waveform)
(6)

BASIC ELECTRICITY & ELECTRONICS ENGINETERING (JUNE 2005)

1.
Solve any five of the following:

i)     Find the value of R.
 (4)   
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ii)    Find the current 1 through  the lamp, when switch S' is closed. (4) 
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iii)   The V-l characteristics of an/w is shown below. If an inductance of 6 mH is connected across the terminal A-B, calculate the time constant of the system. (4) 
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iv)    In the ckt shown. Find the value of base current IB. (4)
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v)    Consider the star n/w shown in Figure.
(4)
The resistance between terminals A and B with C open is 6Ω between B and C with A open is 11Ω and between terminals C and A with B open is 9Ω then. Find the values of RA RB and RC.
(4)
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vi) The forward resistance of the diode shown in the figure is 5Q. Find the dc component of source current.


(4)
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vii) Find the Resonating frequency of the circuit shown in Figure. 
(4) 
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2.
(a)   Applying Admittance method to series-parallel circuit shown find:   (8)

1.   Total impedance.   2. Supply current.    3. P.F. of entire circuit.
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(b) Explain the Graphical representation of parallel resonance and compare series and parallel resonance.
(12)

3.
(a)   Draw the circuit-dia to plot the input and output characteristics of BJT in CE configuration, plot the curves and explain, and also explain the different operating regions.
(10)

(b)
Derive the relation for IE in the given circuit.
(6)
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(c)
In the above circuit what value of RL. causes VCB = 5V.(ReferFig.Q.3(b) (4)
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4.
(a)   Explain the Double field revolving theory of single phase Induction motors and also state why A/c motors are more popular than DC motors?
(10)

(b)
What is Fleming's right hand rule and hence describe working principle of DC motors.
(5)

(c)
Draw the phaser diagram of transformer (single-phase) subjected to leading p.f. consider winding resistance and magnetic leakage.      (5)

5.
(a)   Explain the regenerative action in SCR's and define holding current and latching current. (10) 
(b) Explain with circuit diagram JEFT as amplifier and comment on its input resistance. (6)

(c)   Compare FET and BJT.
(4)

6.
(a)   Find the current through 60 W resistance by Kirchhoffs law and verify with Thevennin's theorem.
(10)

[image: image36.jpg]500

100




(b)   Draw the circuit for measurement of 3-Φ power using to wattmeter method also draw the phaser diagram and show that

W1 + W2=√3VLILCosΦ
(10)

7.
Write short notes on any four:-
(20)

i)     Inverter.                                   iv)     Y - ∆ transformations.

. ii)    Thermocouple.
v)      ∏-filter,

iii)   Damping methods for measuring Instruments.
www.techbirbal.com – Engineering the Future


