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II-B.Tech. I-Semester Supplementary Examination June 2003

MECHANICAL AND ELECTRICAL SCIENCES

 (Civil Engineering)
Time: 3 hours






Max.Marks:80
Note:-  1.  Answer any Three questions from Part-A and any Three questions from  


      Part-B.


 2.  Answer for Part-A and Part-B must be written in separate answer books.


 3.  All questions carry equal marks.

---
PART-A
MECHANICAL SCIENCE
1.a)
How do we classify the IC engines? Explain briefly.

   b)
Distinguish between two stroke and four stroke engines.

2.a)
What is the principle of Air-Conditioning? Explain the various components in Air-Conditioning system.

   b)
Discuss the properties of refrigerants.

3.a)
Draw the neat sketch of Gas Welding process and explain each unit of it.

   b)
Distinguish between Gas Welding and Arc Welding.

4.a)
Discuss the different operations that can be performed on Lathe machine.

   b)
Describe the constructional features of planner machine.

5.a)
What are the different types of conveyors? Explain any one type with the help of neat sketch.
   b)
Draw a neat sketch of concrete mixer and explain each part.
PART-B

ELECTRICAL SCIENCE
6.a)
Mention the various parts of DC generator. Explain the principle of operation of a generator.

   b)
A shunt machine, connected to 250V mains, has an armature resistance including brushes of 0.12ohm. and the resistance of the field circuit is 100 ohms. Find the ratio of the speed as generator to the speed as a motor, the line current in each case being 80A.

7.a)
Draw the circuit diagrams for a DC shunt, series motors. Draw their speed torque characteristics.
   b)
A shunt generator delivers 50KW at 250V and 400rpm. The armature and the field resistances are 0.02ohm and 50ohm respectively. Calculate the speed of the machine running as a shunt motor and taking 50KW input at 250V. Allow 1V per brush for contact drop.
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8.a)
Draw the no-load vector diagram of a single-phase transformer. Also draw the vector diagrams for lagging and leading power factors.

   b)
A 10 KVA, 400|200V single phase 50HZ transformer has a maximum efficiency of 92% at 80% of full load at unity p.f. Determine the efficiency at full-load 0.8 p.f. lagging.

9.a)
Explain the principle of operation of 3 ph Induction motor.

   b)
Draw and explain the speed torque characteristic of an Induction motor.

   c)
If the electromotive force in the stator of an Induction motor has a frequency of 50HZ and in the rotor 
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 HZ, at what speed the motor is running and what is the slip?

10.a)
Explain the method of determining the regulation of an alternator by “Synchronous Impedance method”.

     b)
Explain the principle of operation of “attraction type” moving iron instrument.

***     ***     ***
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PART-A
MECHANICAL SCIENCE

1.a)
What are the different components in the petrol engine? Explain the function of each component.

   b)
Discuss the various strokes in the 4-stroke engine.

2.a)
Discuss the working principle and various components of Refrigeration system.

   b)
Distinguish between hydraulic and pneumatic systems used in the handling equipment.

3.a)
Draw the line diagram of the shaper machine and labeled the parts.

   b)
Explain the different methods of taper turning on lathe machine.

4.a)
Classify the welding processes and explain the application of each process.

   b)
Explain the working principle of power showels  and discuss the various functions of power showels.

5.
Write short notes on any three of the following:

PART-B
ELECTRICAL SCIENCE

6.a)
Develop an expression for the torque developed by a d/c motor.

   b)
A 4 pole shunt generator with lap connected armature having field and armature resistance of 50ohms and 0.1 ohm respectively supplies sixty 100V, 40W lamps. Calculate the total armature current, the current per armature path, and the generated electromotive force. Allow a contact drop of 1V per brush.

7.a)
Draw the load characteristics of DC shunt and series generators. Mention the various applications of DC shunt and series generators.
   b)
Why the starter is needed for a DC motor. Explain the principle of operation of 3 point starter for DC shunt motor with suitable diagram.
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8.a)
Explain the principle of operation of a single phase transformer. Derive an expression for the emf induced in the transformer.

   b)
Calculate the efficiencies at half, full and 
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 load of a 100KVA transformer for power factors of  (i) Unity and 
(ii) 0.8. The copper loss is 1000W at full load and iron loss is 1000W.
9.a)
Derive the expression for the emf generated in an alternator.

   b)
A 3ph star connected alternator is rated at 1600KVA, 13,500V. The armature effective resistance are and synchronous reactance 1.5ohm and 30ohm respectively per phase. Calculate the percentage regulation for a load of 1280 KW power factors of 0.8 leading and 0.8lagging.

10.a)
Draw and explain the speed torque characteristic of a 3 ph Induction motor.

     b)
With suitable diagram explain the principle of operation of a permanent magnet moving coil instrument. Mention its applications.

***     ***     ***
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PART-A
MECHANICAL SCIENCE

1.a)
With the help of a neat sketch explain working principle of Diesel engine.

   b)
Draw the block diagram of the Refrigerating system. Explain the functions of each unit.

2.a)
Distinguish between Gas Welding and Gas Cutting.

   b)
Discuss the various equipment used in Arc Welding process.

3.a)
Explain the various operations that can be performed on the milling machine.

   b)
Write a brief note on the following:


i)
Tool post

ii)
Lead screw

iii)
Tail stock.

4.
What are the various earth moving equipments? Explain any two equipments with the help of neat sketches.
5.
Write short notes on the following:

   a)
Air conditioning system.

   b)
Materials reserved for Gas Welding.

   c)
Differences between Planner and Shaper.

PART-B
ELECTRICAL SCIENCE

6.a)
Discuss the process of self-excitation in a DC machine. What conditions must be fulfilled for self-excitation.

   b)
A DC motor takes an armature current of 110A at 480V. The resistance of armature is 0.2ohm. The motor has 6 poles and the armature has a lap winding with 864 conductors. The flux per pole is 0.05Wb. Find the speed and torque.

7.a)
What is meant by torque of a motor? On what factors does the torque of a dc motor depend? Derive an expression for the torque.
   b)
A 4 pole DC shunt generator is delivering a load of 10 ohms. If the armature resistance is 0.5 ohms and the field resistance is 50 ohms. Calculate the induced emf and the efficiency of the machine. Allow a drop of 1 volt per brush.
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8.a)
Derive the condition for maximum efficiency of a transformer.

   b)
Find the efficiency of a 150-KVA transformer at 25% and 100% full load at unity powerfactor and 0.8 power factor lagging, if the copper loss 1600W at full load and the iron loss is 1400W. Ignore the effects of temperature rise and magnetizing effect.

9.a)
Derive an expression for the voltage induced in an alternator. Discuss the role of different factors which appear in the expression.

   b)
A 4 pole alternator has an armature with 25 slots and 8 conductors|slot and rotates at 1500 rpm. and the flux per pole is 0.05Wb. Calculate the emf generated if winding factor is 0.96 and all conductors are in series.

10.a)
Derive an expression for the torque of an Induction motor and obtain the conditions for the maximum torque of an Induction motor.

     b)
Explain briefly the principle of moving coil instrument.

***     ***     ***
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PART-A
MECHANICAL SCIENCE

1.
Distinguish between the following 


a) Petrol engine and Diesel engine


b) Two stroke and four stroke engine


c) Refrigerating system and Air conditioning systems.

2.a)
Discuss the Gas cutting equipment.

   b)
Classify the welding processes and state its applications.

3.a)
How do you specify the drilling machine?  Describe the important parts of the drilling machine.

   b)
Enumerate the differences between shaper and planer.

4.
Discuss briefly about the following:


a) Screw conveyor 


b) Concrete mixtures


c) Power showels.

5.
Write short notes on the following:


a) Difference between pneumatic and hydraulic system.

 
b) Operations on milling machines


c) Properties of the refrigerants.

PART-B
ELECTRICAL SCIENCE

6.a)
Explain the process of the building up of voltage in a d.c. generator. What are the causes for the failure of building up of voltage in a shunt generator?
b)
An 8 pole lap connected armature has 960 conductors, a flux of 40mWb per pole and a speed of 400 rpm. Calculate the emf generated on open circuit.


If the armature is wave connected for 2 circuits at what speed must it be driven to generate 400V.
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7.a)
With suitable diagram explain the principle of 3 point starter used for DC shunt motor.

   b)
A 250V shunt motor on load runs at 1000rpm and takes 5Amps. The total armature and field resistances are respectively 0.2ohm and 250ohms. Calculate the speed when loaded and taking a current of 50A, if armature reaction weakens the field by 3%.

8.a)
Define the term ‘Regulation’ of a transformer. Derive the condition for max efficiency of transformer.

   b)
A single phase transformer is connected to a 230V, 50HZ supply. The net 

cross-sectional area of the core is 50cm2. The number of turns in the primary is 460 and in the secondary 80. Determine 

i) Transformation ratio.

ii) Peak value of flux density in the core.

iii) emf in the secondary winding.

9.a)
What is an alternator? What is its operating principle?

b)
A 16 pole, 3ph alternator has a star connected winding with 144 slots and 10 conductors per slot. The flux per pole is 0.03wb distributed sinusoidally and the speed is 375 r.p.m. Find the line voltage.

10.a)
What is meant by ‘slip’ in an induction motor? Develop an expression for the frequency of rotor current in it. 

     b)
Explain the principle of operation of repulsion type moving iron instrument. What are its applications?
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