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Max. Marks: 80

All questions carry equal marks

Answer any Three question from Part-A

---

PART – A (ELECTRICAL SCIENCE)

1. Explain the characteristics of separately excited dc generator.

2.
Derive the condition for maximum power transfer.  Discuss the applications of dc motors.

3.
Define the voltage regulation of a transformer. Deduce the expressions for the    

Voltage regulation.

4.
Explain the working principle  of a three phase induction motor.

5.a)
Explain the general constructional features of Permanent Magnet Moving Coil instruments.

b)
The law of deflection of a moving iron ammeter is given by I = (n ampere where ( is the deflection in radian and n is a constant. The self-inductance when the meter current is zero is 10 mH. The spring constant is 0.16 N-m/rad. (i) Determine an expression for self-inductance of the meter as a function of ( and n. (ii) With n = 0.75 calculate the meter current and the deflection that corresponds to a self-inductance of 60 mH.

PART – B (MECHANICAL SCIENCE) 

Answer any Three question from Part-B

6.a)
Define specific fuel consumption of an I.C. engine and explain its importance.

   b)
The brake thermal efficiency of an I..C. engine is 30%. The fuel used has a calorific value of 40 MJ/kg. Find the specific fuel consumption.

7.a)
Differentiate between physical and thermodynamic properties of a refrigerant. Explain which are more important giving specific examples.

   b)
What is a secondary refrigerant? Where it is used?

8.a)
Describe the operation of the welding process with the help of neat sketch.

b)    Discuss the advantages and disadvantages of arc welding.

9.a)
Describe the following parts of a lathe:

i) Head stock   ii) Carriage   iii) Tail stock.

   b)
Distinguish between shaper and planer

10.a)
Discuss how  ‘Depth of cut ‘affects the output of power shovel.

     b)
What are the major components of a Pneumatic Conveyor?
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1.
Explain the method of building of the emf in a shunt generator.

2.
Draw the speed-torque characteristics of dc shunt and series motor.

3.
Draw the connection diagrams for the open circuit test and short circuit test and describe briefly how would you conduct the tests.

4.
Derive the expression for torque developed in a three phase induction motor.

5.a)
Explain the operating principle of moving iron instruments.

b)
A moving coil instrument gives full-scale deflection with 20 mA. The resistance of the coil is 4(. It is desired to convert this instrument into an ammeter to read up to 2 A. Find the resistance of the shunt to be connected in parallel with the instrument. Also determine the value of series resistance for the above instrument to read up to a voltage of 30 V.

PART – B (MECHANICAL SCIENCE) 

Answer any Three question from Part-B

6.a)
Distinguish clearly between a  petrol  engine and a diesel engine.

   b)
Explain the working of an two stroke cycle I.C. engine.

7.
What factors are considered in selecting a refrigerant in following systems and mention the name of the refrigerant used in each system. (a) House hold refrigerator (b) Ice-producing plant (c) Air-conditioning plant for a cinema theatre.

8.a)
Discuss the factors to be taken into account while selecting the welding rods.

   b)
List out the important equipment used in gas welding. Briefly discuss them. 

9.a)
What are the principal lathe parts? Discuss briefly the function of each.

b)
Explain the following drilling operations:

i)  Spot facing   ii) Reaming  iii) Boring    iv) Tapping

10.a)
Discuss how “ Angle of swing affects the output of a power shovel?

     b)
What are the applications of a Pneumatic Conveyors?
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PART – A (ELECTRICAL SCIENCE)

1.
Discuss the conditions for self excitation of a shunt generator.

2.
From the fundamental, derive the expression for the Torque.

3.
Explain the working of a transformer under no load and loaded conditions.   

4.
Describe with neat sketches the principle of operation of a three phase induction motor. Explain how exactly the rotation is produced.

5.a)
Derive the general Torque equation of moving iron instruments.

b)
A moving coil instrument gives full-scale deflection with 20 mA. The resistance of the coil is 4(. Determine the value of series resistance for the instrument to read up to a voltage of 30 V. It is desired to convert this instrument into a multi-range voltmeter to read up to 60 V and 90 V, find the additional resistance of the shunt to be connected in series with the instrument.

PART – B (MECHANICAL SCIENCE)

Answer any Three question from Part-B

---

6.a)
What is the function of a flywheel in an I.C. engine.

   b)
Draw the outline diagram of a petrol engine and mark different parts on it.

7.a)
 What are the effects of halocarbon refrigerants on lubricating oils?

   b)
Name three refrigerants that are commonly used is commercial refrigerators. Discuss their relative merits and demerits.

8.a)
What are the different kinds of welding rods? Explain them briefly.

   b)
Distinguish between arc welding and gas weldings process.

9.a)
Briefly discuss about the following lathe attachments 

i) Lathe Centres   ii) Chucks   iii) Face Plates  iv) Catch plates.

   b)
What are the different types of planers? Explain their applications.

10.a)
Discuss how “ Job conditions “affects the output of power shovel?

     b)
Suggest applications where Pneumatic Conveyors are used?
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PART – A (ELECTRICAL SCIENCE)

1.
Explain the characteristics of a series generator.

2.
Why do we need a starter?  Explain the operation of 3-point starter with a neat sketch.

3.
Voltage regulation of a transformer varies with power factor. Validate the statement through suitable derivation.

4.
Draw the torque slip characteristics of a polyphase induction motor and explain the various portions of the characteristic.

5.a)
Explain the comparison between Attraction and Repulsion types of instruments.

b)
The coil of a moving coil instrument is wound with 80 turns. The coil is 5 cm long and 3 cm wide. The flux density in the air gap is 0.5 Wb/m2. The control spring exerts a torque of 2.0(10-4 Nm, when the deflection is 100 divisions on full scale. Estimate the resistance, which must be connected in series with the coil to give 2 V per division. The resistance of the instrument coil may be neglected compared with the series resistance to be connected.

PART – B (MECHANICAL SCIENCE)

Answer any Three question from Part-B

---

6.a)
Compare between a two stroke and about s four stroke I.C. Engine.

   b)
What is the function of a governor is an I.C. Engine? Explain.

7.a)
Explain the terms Dry bulb temperature, wet bulb temperature and Relative humidity.

   b)
A sling psychomotor reads 440c DBT and 500c WBT, calculate the following without the use of psychometric chart.


(i) Specific humidity (ii) Relative humidity  (iii) Dew point temperature.

8.a)
What are the different types of flames in gas welding? Discuss them briefly.

   b)
What is  welding process ? Discuss the classification of welding.

9.a)
Discuss briefly about the following lathe accessories :

i) Universal chuck  ii) Angle plates  iii) Taper attachment   iv) Mandrels 

   b)
What are the different types of milling cutters? Explain their uses.

10.a)
Discuss how  “ Management conditions.  affects the output of power shovel?

     b)
In what ways Pneumatic Conveyors are different from other types of conveyors?
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