Code No: NR/RR-210105

II-B.Tech. I-Semester Supplementary Examinations, May/June-2004

MECHANICAL AND ELECTRICAL SCIENCE

(Civil Engineering)

Time: 3 Hours






Max. Marks: 80

      1. Answer any Three questions from Each Part


      2. All questions carry equal marks



      3. Answer Part-A and Part-B in separate answer books.
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PART – A
(Electrical Science)
1.
Derive an expression for generated emf. And also explain various types of 
excitations.
2.
A dc shunt motor takes 2A on no-load when connected to 250 V dc mains with an armature resistance of 1.0 ( when the field current is 1.0 A. Determine the load current corresponding to maximum efficiency.
3.
What is an ideal transformer and derive an  expression for induced emf in a single phase transformer.

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

5.a) 
Explain the advantages and disadvantages of Moving Iron instruments.

   b) 
A moving coil voltmeter with a resistance of 20 ( gives a full scale deflection of 120o when a potential difference of 100 mV is applied across it. The moving coil has dimensions of   30 mm ( 25 mm and is wound with 100 turns. The control spring constant is 0.375(10-6 Nm/deg. Find the flux density in the air gap. Find also the diameter of copper wire of coil winding if 30 percent of             instrument resistance is due to coil winding. The specific resistance for                           copper = 1.7(10-8 (m. 

PART – B
(Mechanical Science)
6.a)
Define (i) Bore (ii) Stroke (iii) Displacement of an I.C. Engine and mention their units.

  b)
With neat sketches explain the working of 4-stroke cycle petrol engine.

7.a)
What is sub-cooling of refrigerant? Discuss the effect of it on C.O.P. Would you desire large sub-cooling? If so, why?

   b)
In a simple saturated vapour compression refrigeration cycle, heat rejected in condense is 140 kJ/kg and compressor work is 28 kJ/kg. Find the C.O.P. of the system.
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8.a)
Define welding and discuss the classification of welding.

b)    Discuss the advantages and disadvantages of gas cutting and arc cutting

9.a)    
Sketch and explain the nomenclature of a simple lathe turning tool.

b)
 
Name the different types of milling machines used in industry and write their
applications.

c) 
What are the common operations done on a drilling machine? State their uses.

10.a) 
How do you select the size of a power shovel ?

     b) 
Where and why Conveyors are used?
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PART - A(Electrical Science)
1.
Explain the characteristics of separately excitely excited dc generator.
2.
What are the various characteristics of d.c. motors.
3.
Draw the phasor diagrams of a transformer neatly for no load and lagging pf load.

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

5.a) 
What are the different types of moving iron instruments?. Explain each of them briefly.

b) 
The coil of a moving coil voltmeter is 40 mm long and 30 mm wide and has 100 turns on it. The control spring exerts a torque of 240 (10-6 N-m when the deflection is 100 divisions on full scale. If the flux density of the magnetic field in the air is 1.0 Wb/m2, estimate the resistance that must be put in series with the coil to give one volt per division. The resistance of the voltmeter coil may be neglected.

PART – B    (Mechanical Science)
6.a)
What is the function of a carburetor  in an I.C. engine?

   b)
Explain with the help of a neat sketch, the working of a two stroke petrol engine.

7.a)
What is a ‘ton’ of refrigeration? Explain

   b)
What is the importance of superheating of vapours before suction to compressor. Explain how does it affect  C.O.P. of the system.

8.a)
What are the different types of welding? Discuss their applications.

b)    Describe working principle and operation of oxygen cutting.

9.a)   
Discuss  with neat sketches different cutting tools used in lathe operation. 

b)    What are the various methods of holding work on a drilling machine? Explain.

   c)       Discuss the following parts of a planer.

              i)  Column   ii)  Side head  iii) Bed  iv) Cross rail

10.a) 
How the optimum depth of cut is determined for the power shovel ?

     b) 
What types of materials can be handled by Screw Conveyors?
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PART - A(Electrical Science)
1.
Explain the method of building of the emf in a shunt generator.

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

3.
Discuss the operation of a transformer and sketch the phasor diagram for lagging power factor load.

4.
From the following test results determine the regulation of a 2 KV single phase alternator delivering a current of 100 A at 0.8 Pf  lagging. Test results: full load current of 100 A is produced on short circuit by a field excitation of 2.5 A. An emf of 500V is produced on open circuit by the same excitation. The armature resistance is 0.8 ohms.

5.a) 
Explain the types of errors in moving iron instruments.

b) 
The coil of a moving coil instrument is wound with 50 turns, the area of the coil being 5 cm2, flux density in the gap is 0.12 Wb/m2. Find the deflecting torque, when the coil is carrying a current of 15 mA. Also determine the deflection of pointer, if the constant of the control spring is 18(10-7 N-m per degree.

PART – B   (Mechanical Science)
6.a)
Define (i) compression ratio (ii) TDC and BDC of an I.C. engine.

   b)
Explain clearly how the I.C. Engines are classified on the basis of cylinder arrangement, cycle of operation, method of charging and engine cylinder, type or ignition and type of cooling.

7.
Draw the block diagram of vapour compression refrigeration system. With the help of p-h diagram explain the process of refrigeration.

8.a)
Explain the basic principle of arc welding with the help of neat sketch.

b)    Discuss  the different types of flames in gas welding.
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9.a)    
Explain briefly with the help of simple sketches the methods of taper turning by 

i) Taper turning attachment  ii)      Swiveling the compound rest.

     b)  
Draw the sketches of different types of drills and give their uses.

     c)  
Enumerate the difference  between shaper and planer.

10.a) 
What are the factors effecting  the output of power shovel ? Discuss any two.

     b) 
What types of materials can be handled by Pneumatic Conveyors?
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PART - A(Electrical Science)
1.
Discuss the conditions for self excitation of a shunt generator.
2.
Draw the speed-torque characteristics of dc shunt & series motor.

3.
Draw general schematic of a single  phase transformer and  derive an equation for induced emf.

4. 
Define the terms synchronous reactance and voltage regulation of an alternator. 

Explain synchronous impedance method of determining regulation of an 

alternator.

5.a) 
With suitable diagram explain the working and constructional details of Attraction type moving iron instrument.

b) 
A moving coil instrument whose resistance is 10 ( gives a full-scale deflection of 10 mA. Find (i) the resistance of the shunt to extend its range to 1A, (ii) value of series resistance to extend the range of same instrument to 15 V.

PART – B   (Mechanical Science)
6.a)
Define (i) Indicated and Brake thermal efficiencies (ii) Mechanical efficiency of an I.C. Engine.

   b)
Draw a neat diagram of an I.C. Engine and mark the parts.

7.
Explain the important components of a simple vapour compression refrigeration system. Also discuss the function of each component.

8.a)
Describe the typical equipment used by welder in the are welding process.

b)    With  the neat sketch of describe briefly  about oxyacetylene  torch. 

9.a)     What are the different lathe accessories and attachments? Gives their uses.

b) Draw the line diagram of a vertical drilling machine and label the important parts    and explain the function of each part.

10.a) 
Discuss how  ‘Class of material ‘ affects the output of power shovel ?

     b) 
Explain the constructional features of a Pneumatic Conveyors.
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