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www.jntuworld.com
 JNTUWORLD
 IV B.Tech. I Semester Regular Examinations, November 2010
 EARTHQUAKE RESISTANT DESIGN
 (Civil Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Describe types and characteristics of typical dynamic loading with
 examples and essential characteristics of dynamic problem.
 (b) Describe various methods of descretization of the analysis of dynamic
 system.
 2. The details of the frequency response experiment of a SDOF system is given
 in table below. Write the procedure for evaluating damping ratio. Plot the
 curve and calculate the damping ratio.
 Exciting
 Frequency
 Hz
 Response
 amplitude
 × 10-2
 Exciting
 Frequency
 Hz
 Response
 amplitude
 × 10-2
 16 0.8 20.2 5.1
 17 0.9 20.4 4.1
 18 1.2 20.6 3.2
 18.5 1.6 20.8 2.6
 19 2.5 21 2.2
 19.4 3.5 21.2 1.9
 19.6 4.2 21.6 1.4
 19.8 5.2 22 1.2
 19.9 5.5 23 0.9
 20.1 5.4 24 0.8
 3. Determine the natural frequencies and mode shapes of the system shown in
 figure. Verify the orthogonality of the modes.
 Code No: M0125 /R07 Set No. 1
 EI
 L/2 L/2 mL/2 mL/2
 U2 U1
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 4. (a) What is response spectra and explain the importance of it in seismic design
 of a structure.
 (b) The following details are available for a water tank when it is full.
 Compute the base shears if the tank is located in zone IV using response
 spectrum method. Weight of full tank = 2000 kN. Acceleration due to
 gravity = 981 cm/sec2
 spring factor K= 90 kN/cm consider Importance
 factor = 1.5 factor for soil foundation system = 1.2 assume 10% damping.
 5. (a) What is seismic coefficient and explain the importance of in seismic design
 of a structure.
 (b) The following details are available for a multistory moment resisting
 auditorium building with pile foundations resting on hard rock strata.
 Compute the lateral forces developed at various levels using Seismic
 Coefficient method (use I.S code 1893-1984.) Number of stories = 8. Basic
 horizontal seismic coefficient αo= 0.055. Load at each ith floor Wi = 500
 KN. Height of each ith floor Hi = 3.20 m
 6. (a) Explain factors for consideration for earth quake resistant design.
 (b) Discuss the zonation of the area for earthquake based design and explain
 its importance.
 (c) List out and explain the various factors affecting the response of the
 building and suggest basic ground rules for planning a earthquake resistant
 building.
 7. (a) Explain Ductile detailing in buildings.
 (b) With neat sketches explain additional provisions to be incorporated in
 reinforcement detailing considering ductile detailing as per latest Indian
 Seismic codes.
 8. (a) Explain concept of shear walls in high rise buildings.
 (b) Explain various types of structural features resisting lateral shears and
 discuss their performance characteristics.
 Code No: M0125 /R07 Set No. 1
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 IV B.Tech. I Semester Regular Examinations, November 2010
 EARTHQUAKE RESISTANT DESIGN
 (Civil Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Derive general equation of motion for undamped free vibration of an single
 degree of freedom system.
 (b)
 The weight W of the structure of figure 1 is 250KN and the structure is set
 into free vibration by releasing it (at t = 0) from a displacement of 40mm. If
 the maximum displacement on the return swing is 30mm at time t = 0.8 sec,
 determine. The lateral spring stiffness K. The damping ratio ξ. The damping
 coefficient .
 2. (a) Describe types and characteristics of typical dynamic loading with
 examples and essential characteristics of dynamic problem.
 (b) A free vibration test is conducted on an empty elevated water tank. A cable
 attached to tank applies a lateral force of 16.4 kips and pulls tank
 horizontally by 2 inches. The cable is suddenly cut and resulting free
 vibration is recorded. At the end of four complete cycles the time is 1.0
 secs and amplitude is 1 inch. From this data compute
 i) damping ratio;
 ii) natural frequency;
 iii) effective stiffness;
 iv) effective weight;
 v) damping coefficient.
 V (t)
 K
 C
 M P(t)
 Code No: M0125/R07 Set No. 2
 1 of 3
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 3. Determine the natural vibration frequencies of the system in figure using the
 first set of DOFs shown.
 4. (a) What is seismic coefficient and explain the importance of in seismic
 design of a structure.
 (b) The following details are available for a multistory moment resisting
 auditorium building with pile foundations resting on hard rock strata.
 Compute the lateral forces developed at various levels using Seismic
 Coefficient method
 (use I.S code 1893-1984.) Number of stories = 6. Basic horizontal seismic
 coefficient αo= 0.055. Load at each ith floor Wi = 800 KN. Height of
 each ith floor Hi = 3.0 m
 5. (a) What is seismic coefficient and explain the importance of in seismic design
 of a structure.
 (b) The following details are available for a multistory moment resisting
 auditorium building with pile foundations resting on hard rock strata.
 Compute the lateral forces developed at various levels using Seismic
 Coefficient method (use I.S code 1893-1984.) Number of stories = 9. Basic
 horizontal seismic coefficient αo= 0.055. Load at each ith floor Wi = 600
 KN. Height of each ith floor Hi = 3.5 m
 6. (a) Explain factors under consideration for earth quake resistant design.
 (b) Discuss the zonation of the area for earthquake based design and explain
 its importance.
 (c) List out and explain the various factors affecting the response of the
 building and suggest basic ground rules for planning a earthquake resistant
 building.
 Total mass = m
 K 2K
 U1 U2
 Code No: M0125/R07 Set No. 2
 2 of 3
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 7. A 40m ×15m building having 5 shear walls ABCDE as shown. A UDL of 35
 kN/m is acting as shown in figure. Find load distribution on walls and angle of
 twist of the building.
 8. Write short notes on
 (a) Duhamel integral.
 (b) Logarithmic decrement of damping.
 (c) Normalizing mode shapes.
 (d) Static condensation.
 15m
 E= 10K
 40m
 A= 15K
 B= 15K C= 10K
 D= 20K
 w = 50KN/m
 15m
 10m
 Set No. 2 Code No: M0125/R07
 3 of 3
 www.jntuworld.com
 www.jntuworld.com
 www.jntuworld.com

Page 6
                        

www.jntuworld.com
 JNTUWORLD
 IV B.Tech. I Semester Regular Examinations, November 2010
 EARTHQUAKE RESISTANT DESIGN
 (Civil Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Explain response of a SDOF system subjected to Harmonic excitation in
 the form of a Sine wave. (b) An oscillating system with a natural frequency of 6 Hz start with an initial
 amplitude of 1.5cm and initial velocity of 25cm per sec. calculate
 (i) Natural frequency (ii) Natural period (iii) Amplitude of vibration
 (iv) Velocity (v) Acceleration (vi) Phase angle (vii) Time at first peak
 2. The details of the frequency response experiment of a SDOF system is given
 in table below. Write the procedure for evaluating damping ratio. Plot the
 curve and calculate the damping ratio.
 Exciting
 Frequency
 Hz
 Response
 amplitude
 × 10-2
 Exciting
 Frequency
 Hz
 Response
 amplitude
 × 10-2
 16 0.8 20.2 5.1
 17 0.9 20.4 4.1
 18 1.2 20.6 3.2
 18.5 1.6 20.8 2.6
 19 2.5 21 2.2
 19.4 3.5 21.2 1.9
 19.6 4.2 21.6 1.4
 19.8 5.2 22 1.2
 19.9 5.5 23 0.9
 20.1 5.4 24 0.8
 Code No: M0125/R07 Set No. 3
 1 of 2
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 3. Determine the natural vibration frequencies of the system in figure using the
 first set of DOFs shown.
 4. (a) What is seismic coefficient and explain the importance of in seismic design
 of a structure.
 (b) The following details are available for a multistory moment resisting
 auditorium building with pile foundations resting on hard rock strata.
 Compute the lateral forces developed at various levels using Seismic
 Coefficient method (use I.S code 1893-1984.) Number of stories = 9. Basic
 horizontal seismic coefficient αo= 0.055. Load at each ith floor Wi = 750
 KN. Height of each ith floor Hi = 3.0 m
 5. (a) Explain factors under consideration for earth quake resistant design.
 (b) Discuss the zonation of the area for earthquake based design and explain
 its importance.
 (c) List out and explain the various factors affecting the response of the
 building and suggest basic ground rules for planning a earthquake resistant
 building.
 6. Explain Ductile detailing of Beam Column Junctions and Codal provisions
 using ductile detailing.
 7. (a) Explain concept of shear walls in high rise buildings.
 (b) Explain various types of structural features resisting lateral shears and
 discuss their performance characteristics.
 8. Explain
 (a) Provisions for torsion in Buildings
 (b) Seismic Instrumentation for measuring severity of earthquake
 Total mass = m
 K 2K
 U1 U2
 Code No: M0125/R07 Set No. 3
 2 of 2
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 IV B.Tech. I Semester Regular Examinations, November 2010
 EARTHQUAKE RESISTANT DESIGN
 (Civil Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Derive general equation of motion for undamped free vibration of an single
 degree of freedom system.
 (b) A machine weighing 300 lb is mounted on a supporting system consisting
 of four springs and four dampers. The vertical deflection of the supporting
 system under the weight of the machine is measured as 0.8 in, the dampers
 are designed for reducing the amplitude of vertical vibration to one eighth
 of the initial amplitude after two complete cycles of free vibration. Find
 the following properties of the system
 i) Undamped natural frequency
 ii) Damping ratio
 iii) Damped natural frequency
 2. (a) Describe types and characteristics of typical dynamic loading with
 examples and essential characteristics of dynamic problem.
 (b) A free vibration test is conducted on an empty elevated water tank. A cable
 attached to tank applies a lateral force of 15 kips and pulls tank horizontally
 by 2 inches. The cable is suddenly cut and resulting free vibration is
 recorded. At the end of four complete cycles the time is 2.0 secs and
 amplitude is 1 inch. From this data compute
 (i) damping ratio;
 (ii) natural frequency;
 (iii) effective stiffness;
 (iv) effective weight;
 (v) damping coefficient.
 Code No: M0125/R07 Set No. 4
 1 of 2
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 3. Determine the natural frequencies and mode shapes of the system shown in
 figure. Verify the orthogonality of the modes.
 4. (a) What is seismic coefficient and explain the importance of in seismic
 design of a structure.
 (b) The following details are available for a multistory moment resisting
 auditorium building with pile foundations resting on hard rock strata.
 Compute the lateral forces developed at various levels using Seismic
 Coefficient method (use I.S code 1893-1984.) Number of stories = 6. Basic
 horizontal seismic coefficient αo= 0.055. Load at each ith floor Wi = 800
 KN. Height of each ith floor Hi = 3.0 m
 5. (a) Explain factors for consideration for earth quake resistant design.
 (b) Discuss the zonation of the area for earthquake based design and explain
 its importance.
 (c) List out and explain the various factors affecting the response of the
 building and suggest basic ground rules for planning a earthquake resistant
 building.
 6. (a) Explain Ductile detailing in buildings.
 (b) With neat sketches explain additional provisions to be incorporated in
 reinforcement detailing considering ductile detailing as per latest Indian
 Seismic codes.
 7. (a) Explain engineering applications of shear wall.
 (b) Explain various stages of design of Shear walls using IS: 13920.
 8. Explain
 (a) List out examples of Under damped, Critically damped and over damped
 systems
 (b) Rigid base excitation
 EI
 L/2 L/2 mL/2 mL/4
 U2 U1
 Code No: M0125/R07
 Set No. 4
 2 of 2
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 Code No: M0126/R07 Set No. 1
 IV B.Tech I Semester Regular Examinations, November 2010INDUSTRIAL WASTE AND WASTE WATER MANAGEMENT
 (Civil Engineering)Time: 3 hours Max Marks: 80
 Answer any FIVE QuestionsAll Questions carry equal marks
 ? ? ? ? ?
 1. What are the advantages and disadvantages of Boilers and cooling water? [16]
 2. What are the steps involved in industrial waste water management? [16]
 3. Explain briefly the methods of disposal of industrial effluents and standards ofquality to control water pollution. [16]
 4. What are the general uses associated with waste water reuse? [16]
 5. (a) What are the different characteristics of Pulp and paper mill wastes? Explain.
 (b) What are the effect of pulp and paper mill wastes on receiving water coursesor sewers? [8+8]
 6. (a) Mention the typical characteristics of distillary plant effluent.
 (b) Explain the different approaches available for the treatment of dairy wastewater. [8+8]
 7. (a) Describe different units of a steel plant and its waste.
 (b) Explain the treatment of Blast Furnace waste and scale pit effluent. [8+8]
 8. (a) What is the necessary of mixing domestic wastes with industrial wastes formanagement of industrial wastage?
 (b) Explain the principles of common of effluent Treatment of plant? [8+8]
 ? ? ? ? ?
 1 of 1
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 Code No: M0126/R07 Set No. 2
 IV B.Tech I Semester Regular Examinations, November 2010INDUSTRIAL WASTE AND WASTE WATER MANAGEMENT
 (Civil Engineering)Time: 3 hours Max Marks: 80
 Answer any FIVE QuestionsAll Questions carry equal marks
 ? ? ? ? ?
 1. Explain briefly the methods of treating industrial waste water. [16]
 2. Define Industrial waste management and explain the general flowchart of Industrialwaste water management. [16]
 3. Give suggestions on how to control the Industrial waste disposal into lakes. [16]
 4. What are the general uses associated with waste water reuse? [16]
 5. (a) Explain the following with reference to paper and pulp manufacturing process.
 i. Raw Materials
 ii. Characteristics of wastes and
 iii. Sulphate process.
 (b) Describe massive lime Treatment for colour Removal in pulp and paper mill.[8+8]
 6. (a) Describe characteristics and disposal of distillery effluents.
 (b) Explain the waste treatment of a Distillery unit. [8+8]
 7. (a) What is coke Oven plant in the manufacture of Steel. Also Discuss the sourceand types of waste water from coke Oven Plant.
 (b) Describe the treatment of coal washery waste by coagulation. [8+8]
 8. Explain how do you plan and data required for design of the common effluenttreatment plant for the following industries:
 (a) A group of cotton textile dyeing units.
 (b) A group of chrome tanning industries. [8+8]
 ? ? ? ? ?
 1 of 1
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 Code No: M0126/R07 Set No. 3
 IV B.Tech I Semester Regular Examinations, November 2010INDUSTRIAL WASTE AND WASTE WATER MANAGEMENT
 (Civil Engineering)Time: 3 hours Max Marks: 80
 Answer any FIVE QuestionsAll Questions carry equal marks
 ? ? ? ? ?
 1. Discuss the treatment of waste water from Brewery industrial waste. [16]
 2. Define Industrial waste management and explain the general flowchart of Industrialwaste water management. [16]
 3. What are the advantages and disadvantages of disposal of industrial waste intostreams? [16]
 4. What are the factors to be considered for the use of treated municipal waste waterin industries? [16]
 5. (a) Explain the two methods suggested for the recovery of Zinc from ViscoseRayon waste.
 (b) Explain the types of wastes originate in a viscose Rayon plant and the sourcesof different wastes with the help of a flow diagram. [8+8]
 6. (a) Draw a neat flow diagram for operations and sources of waste water in a ureamanufacturing plant.
 (b) Explain the basic process steps in the manufacture of urea. [8+8]
 7. (a) Draw and explain flow diagram for the treatment of a typical Petroleum Re-fineries Waste.
 (b) Describe the Characteristics of oil refineries waste Also discuss the effect ofwastes on receiving streams and sewers. [8+8]
 8. Explain the following with reference to common effluent treatment plant
 (a) Management structure
 (b) Economics CETP
 (c) Land requirement
 (d) Data need for design of CETP. [4+4+4+4]
 ? ? ? ? ?
 1 of 1
 www.jntuworld.com
 www.jntuworld.com
 www.jntuworld.com

Page 13
                        

www.jntuworld.com
 JNTUWORLD
 Code No: M0126/R07 Set No. 4
 IV B.Tech I Semester Regular Examinations, November 2010INDUSTRIAL WASTE AND WASTE WATER MANAGEMENT
 (Civil Engineering)Time: 3 hours Max Marks: 80
 Answer any FIVE QuestionsAll Questions carry equal marks
 ? ? ? ? ?
 1. Explain briefly the methods of treating industrial waste water. [16]
 2. Define Industrial waste management and explain the general flowchart of Industrialwaste water management. [16]
 3. Give suggestions on how to control the Industrial waste disposal into lakes. [16]
 4. Give suggestions for improving the reuses of Municipal waste water. [16]
 5. (a) Explain the two methods suggested for the recovery of Zinc from ViscoseRayon waste.
 (b) Explain the types of wastes originate in a viscose Rayon plant and the sourcesof different wastes with the help of a flow diagram. [8+8]
 6. (a) Describe different types of wastes discharged from the fertilizer plants in detail.
 (b) Explain the composition of wastes of a complex Fertilizer plant. Also explainthe effect of wastes on receiving streams. [8+8]
 7. (a) Draw and explain flow diagram for the treatment of a typical Petroleum Re-fineries Waste.
 (b) Describe the Characteristics of oil refineries waste Also discuss the effect ofwastes on receiving streams and sewers. [8+8]
 8. Explain the following with reference to common effluent treatment plant
 (a) Management structure
 (b) Economics CETP
 (c) Land requirement
 (d) Data need for design of CETP. [4+4+4+4]
 ? ? ? ? ?
 1 of 1
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 TRAFFIC ENGINEERING (Civil Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Describe the various road user and vehicular characteristics in the context of
 traffic engineering? [8]
 (b) Define the terms volume, speed and Density? How are the above three
 Parameters related? [8]
 2. (a) Explain the various methods of carrying out speed and delay study in the field? [8]
 (b) How is the data collected from spot speed study finally presented? [8]
 3. (a) Defined the terms Basic capacity, possible capacity and practical capacity?
 Establish the relation between capacity and spacing of vehicles? [8]
 (b) What is passenger car unit? What are the factors affecting PCU values? [8]
 4. (a) What is parking studies? What are the various aspects to be investigated during
 Parking studies? [8]
 (b) What are the various causes of accidents? List out the various objectives of
 accident studies? [8]
 5. (a) What are the general requirements of traffic signs? How are the traffic signs
 categorized? Explain with examples and sketches of the signs? [8]
 (b) What are traffic signals? List out their advantages and disadvantages? [8]
 6. (a) Explain in detail, the detrimental effect of traffic on the environment? [8]
 (b) Describe the different types of signal co-ordination in detail? [8]
 7. (a) What are Road Markings? Describe the various types of road markings? [8]
 (b) Explain the different measures to be taken for the reduction in accident rates? [8]
 8. Write short notes on any three of the following. [16]
 a) Level of service.
 b) Warning signs.
 c) Condition diagram and collision diagram.
 d) Air pollution due to traffic.
 Code No: M0127 /R07 Set No. 1
 1of 1
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 TRAFFIC ENGINEERING (Civil Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Describe the various human factors governing the road user behavior? [8]
 (b) Define the terms: spot speed, Running speed, Journey speed and overall speed?
 Describe any one method to measure spot speed in the field? [8]
 2. (a) Describe the different types of sensors or detectors that can be used as automatic
 devices for vehicular count? [8]
 (b) Derive the relationship between the time – mean speed and space – mean speed
 after clearly defining the terms? [8]
 3. (a) Enumerate the different methods of on-street parking facilities with sketches?[8]
 (b) What are Mandatory signs? Explain the situations under which the YIELD sign
 Should be used? [8]
 4. (a) Highlight the importance of Road Markings? Describe the different categories
 of object markings? [8]
 (b) Discuss the advantages and disadvantages of fixed time signals, vehicle –
 actuated signals and semi-vehicle actuated signals? [8]
 5. (a) How are channelized intersections achieved from unchannelized intersections?
 Discuss the advantages of channelized intersections? [8]
 (b) What is Grade separation? Highlight the advantages and dis-advantages of grade
 separation? [8]
 6. (a) Define noise pollution? Enumerate the measures to reduce noise pollution? [8]
 (b) Explain the detrimental effect of traffic on environment? [8]
 7. (a) How is the accident data collected? Highlight the different uses of the collected
 accident data? [8]
 (b) How is ‘the vehicle’ responsible for the cause of an accident on Indian roads?
 8. Write short notes on any three of the following: [16]
 (a) Pavement markings.
 (b) Educational measures for accident reduction.
 (c) Parking studies
 (d) Statistical methods for analysis of speed data.
 Code No: M0127 /R07 Set No. 2
 1of 1
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 TRAFFIC ENGINEERING (Civil Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Describe the human factors governing the road user behavior? [8]
 (b) Enumerate the different vehicular characteristics that are of concern to the traffic
 engineer? [8]
 2. (a) Describe the purpose of the data obtained from speed studies, journey time and
 delay studies? [8]
 (b) Explain the three common levels of measurement of traffic flow? Also, explain
 the methods available for traffic counts? [8]
 3. (a) Enumerate the importance of “Capacity” in Highway Transportation Studies?[8]
 (b) Explain the level of service concept in the HCM manual? [8]
 4. (a) Explain the problem of “parking” in built–up areas? Also, describe the ill-effects
 of parking? [8]
 (b) What are the general principles of traffic signing? How are traffic signs
 categorized? [8]
 5. (a) Explain the detrimental effects of traffic on environment? [8]
 (b) Describe the measures to reduce air pollution due to traffic on roads? [8]
 6. (a) What is regulation of traffic? Explain the basic principles of regulation? [8]
 (b) Explain the different engineering measures that can be adopted to reduce
 accidents? [8]
 7. (a) What are pavement markings? Explain their different types with sketches? [8]
 (b) What are traffic signals? Discuss their advantages and dis-advantages? [8]
 8. Write short notes on any three of the following: [16]
 i) Measures to reduce noise pollution.
 ii) Parking survey by Patrolling method.
 iii) Factors affecting capacity.
 iv) Relationship among traffic parameters i.e speed, density and volume.
 Code No: M0127 /R07 Set No. 3
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 TRAFFIC ENGINEERING (Civil Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Define the terms Running speed, Journey speed, space-mean speed and time-
 mean speed? [8]
 (b) Explain in detail, the moving observer method of measurement of running speed
 and journey speed? [8]
 2. (a) What is traffic volume study? What are the methods available for traffic counts?
 Explain them? [8]
 (b) Describe in detail, the parking usage survey by patrol with a neat sketch? [8]
 3. (a) Twenty five spot speed observations were taken and were as under:
 50, 40, 60, 54, 45, 31, 72, 58, 43, 52, 46, 56, 43, 65, 33, 69, 34, 51, 47, 41, 62, 43,
 55, 40, 49. Calculate
 (i) Time- mean speed
 (ii) space- mean speed and verify the relation between the two. [8]
 (b) Explain the factors affecting capacity and level of service? [8]
 4. (a) Describe the different types of carriageway markings with sketches showing the
 specifications? [8]
 (b) Explain the need for Co-ordinated signal control? [8]
 5. A fixed time 2-phase signal is to be provided at an intersection having a N-S and E-W
 road where only straight – a head traffic is permitted. The design hour flows from the
 various arms and the saturation flows f0r these arms are given below.
 North
 South
 East West
 Design hour flow (q)in
 pcus /hour
 800 400 750 1000
 Saturation flow (s)in
 pcus/hour
 2400 2000 3000 3000
 Calculate the optimum cycle time and green times for the minimum overall delay. The
 intergreen time should be the minimum necessary for efficient operation. The time lost
 per phase due to starting delays can be assumed to be 2 seconds. The value of amber
 period is 2 seconds. Sketch the timing diagram for each phase. [16]
 Code No: M0127 /R07 Set No. 4
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 6. (a) Describe the different measures to reduce air pollution due to traffic? [8]
 (b) What are traffic regulations? Describe the four controls that need to be considered
 in traffic regulations? [8]
 7. (a) List out the general principles of traffic signing? [8]
 (b) Explain the different road user characteristics that need to be considered in traffic
 engineering? [8]
 8. Write short notes on any three of the following: [16]
 (a) Noise Pollution
 (b) Analysis of speed data by statistical methods.
 (c) Off-street parking facilities.
 (d) Enforcement measures to reduce accidents.
 2 of 2
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 IV B.Tech. I Semester Regular Examinations, November 2010
 HVDC TRANSMISSION
 (Electrical & Electronics Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 ****** 1. (a) Discuss the modern trends in D.C transmission.
 (b) With neat sketches explain the different kinds of D.C. links available.
 2. What are the different circuit configurations that can be adopted for a 3-phase six
 pulse D.C conversion systems.
 3. (a) Discuss in detail about complete converter control characteristics. Also draw the
 control characteristics for negative current margin.
 (b) Explain constant α control scheme and discuss its drawbacks.
 4. (a) Discuss about alternate converter control strategies for reactive power control.
 (b) Discuss how shunt capacitors can be used to meet reactive power requirement of a
 converter.
 5. (a) Explain the sequential method for AC-DC power flow.
 (b) Derive the mathematical model of a HVDC converter.
 6. Discuss in detail about the converter faults
 (a) Arc through
 (b) Short circuits in converter stations (c) Current extinction
 (d) Commutation failure in inverters
 7. (a) What are the adverse effects of harmonics introduced by HVDC converters?
 (b) Show that the lowest current harmonic generated in a 6-pulse converter of HVDC
 link is of the order 5th
 . Draw suitable waveforms.
 8. (a) Discuss about various types of AC filters which will be employed for a HVDC
 link.
 (b) Explain in detail the design aspects of a single tuned filter.
 Code No: M0224 /R07 Set No. 1
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 1. (a) Discuss the different factors that favour HVDC transmission systems over EHV
 transmission over long distances.
 (b) What are the different HVDC links normally adopted?
 2. What is meant by firing angle delay and commutation delay? Draw the circuit diagram, voltage and current wave forms of a Graetz circuit and when α = 300 and µ =
 150. Derive the expressions for Average DC Voltage
 3. (a) Explain Pulse frequency control scheme for firing pulse generation and discuss its drawbacks.
 (b) Explain clearly the procedure for start up of a DC link.
 4. (a) Explain about conventional control strategies for reactive power control in HVDC
 links.
 (b) Discuss about various sources of reactive power which can be used in HVDC
 substation.
 5. (a) Write a short notes on DC load flow analysis.
 (b) Derive the mathematical model of a DC network.
 6. (a) Explain the necessity of smoothing reactor in a DC line.
 (b) Discuss about the over voltage protection scheme employed in a converter station.
 7. (a) Discuss the effect of pulse number and overlap angle on harmonics generated by
 HVDC converters. (b) Using Fourier analysis show that the lowest order voltage harmonic present in
 Graetz circuit output voltage is six.
 8. (a) Discuss about various types of AC filters employed in HVDC systems for harmonic suppression.
 (b) Discuss the design aspects of high pass filter.
 Set No. 2
 1of 1
 Code No: M0224 /R07
 www.jntuworld.com
 www.jntuworld.com
 www.jntuworld.com

Page 21
                        

www.jntuworld.com
 JNTUWORLD
 IV B.Tech. I Semester Regular Examinations, November 2010
 HVDC TRANSMISSION
 (Electrical & Electronics Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 ******
 1. (a) With the help of a neat schematic diagram of a typical HVDC converter station
 explain the functions of various components available.
 (b) What are the applications of HVDC transmission system?
 2. Explain the operation of a 12 pulse bridge rectifier with the help of circuit diagram,
 voltage & current waveforms.
 3. (a) Explain the necessity of “VDCOL’ control in a HVDC link with the help of VI
 characteristics
 (b) Explain the procedure of Energization and Deenergization of a converter bridge.
 4. (a) Discuss about synchronous condensers and AC filters for reactive power
 compensation in HVDC systems. (b) Discuss about conventional strategies for reactive power control of HVDC
 converters
 5. (a) Compare Simultaneous and Sequential methods for AC-DC power flow
 (b) Derive the mathematical model of a HVDC converter.
 6. (a) What is the role played by dc reactors at the converter stations?
 (b) Discuss about the basic principles of over current protection in converter station.
 7. (a) Discuss about characteristic and non-characteristic harmonics generated in HVDC
 systems.
 (b) What are the adverse affects of Harmonics produced by the HVDC converters?
 8. Discuss the design aspects of a single tuned filter and obtain the expression for
 optimum value of Q for minimum harmonic voltage.
 Set No. 3
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 1. (a) Discuss various types of HVDC links.
 (b) What are the advantages of HVDC power transmission for bulk powers over
 EHVAC transmission
 2. Explain with the help of a neat diagram the operation of a 12 pulse bridge rectifier.
 Sketch the ouput voltage, output current, valve currents, primary and secondary
 current waveforms.
 3. (a) Draw the complete converter control characteristics and explain the principle of
 power control in a DC link. (b) Explain Inverse cosine control scheme for firing pulse generation.
 4. (a) Why Reactive power control is required for HVDC stations? Discuss about
 conventional control strategies for Reactive power control in HVDC link. (b) Discuss how reactive power requirement is met using synchronous condensers.
 5. (a) Explain the simultaneous method for AC-DC power flow.
 (b) The ac side line voltage of a 3-phase bridge type inverter is 160 kV with an
 extinction angle of 200
 and an overlap angle of 200. Calculate the dc voltage.
 What should be the new extinction angle if the dc voltage at inverter end should
 drop to 180 kV with the overlap angle and the ac line voltage remaining
 unaltered?
 6. (a) What are the sources for overvoltages in HVDC systems? How are they
 controlled?
 (b) Discuss the need for circuit breakers in HVDC links?
 7. Analyze the harmonics in the AC current during 6- pulse and 12-pulse operations using fourier analysis. What orders of harmonics predominate in the current wave.
 8. Write short notes on
 (a) AC filters
 (b) Characteristic harmonics
 (c) Corona effect on DC lines
 Set No. 4
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 1. (a) Explain the power handling capability and line losses in EHV lines and discuss the
 useful conclusions from it.
 (b) A power of 2000 MW is to be transmitted from a super thermal power station in
 central India over 800 km to Delhi. Use 400 kV and 750 kV alternatives. Suggest
 the number of circuits required with 50 % series capacitor compensation, and
 calculate the total power loss and loss per km. [8+8]
 2. (a) Develop the expression for inductances for the three modes propagation of the
 electromagnetic energy of the waves generating them.
 (b) The dimensions of a 3-phase 400-kV horizontal line are: H = 16 m, S = 12 m
 phase separation, conductor 2 × 3.18 cm dia, and B = 45.72 cm. Calculate. (i) the
 matrix of inductances per km, for untransposed configuration, and (ii) the same
 when there is complete transposition. [8+8]
 3. A sphere gap with the spheres having radii R = 0.5 m has a gap of 0.5 m between their
 surfaces.
 (i) Calculate the required charges and their locations to make the potentials 100 and 0. (ii)
 Then calculate the voltage gradient on the surface of the high-voltage sphere.
 (iii) If the partial breakdown of air occurs at 30 kV/cm peak, calculate the disruptive
 voltage between the spheres. [16]
 4. (a) Explain the generation and measurement of audio noise due to corona in EHV lines.
 (b) List out different corona loss formulae and explain each one. [8+8]
 5. (a) Discuss the limits for radio interference fields in EHV trnsmission lines. [8+8]
 (b) Discuss the frequency spectrum of the radio interference field produced in a EHV line.
 Code No: M0225 /R07 Set No. 1
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 6. A 230-kV 3-phase double circuit line has the dimensions shown in Figure 6. The phase
 conductor is a single Drake with 0.028 m diameter. Calulate the voltages induced in
 conductors of circuit 2 when circuit 1 is energized assuming (a) no transposition, and (b)
 full transposition. [16]
 7. (a) Derive the expression for charging current and MVAR rating of EHV lines.
 (b) Calculate the expected per unit value of load-end voltage for various line lengths from
 100 km to 1000 km at no load. Neglect line resistance and assume source-end voltage to
 be held constant at 1 per unit. [8+8]
 8. A 50-Hz 750 kV line with L = 0.866 mH/km is 500 km long. It is provided with 50% series
 compensation connected in the middle of line. The power delivered at 750 kV is 2000 MW
 3-phase per circuit at unity power factor. Neglect shunt capacitance and line resistance and
 assume the line inductance to be lumped. Calculate (a) the reactance and capacitance of
 series capacitor, (b) the voltage drop across it at full load, (c) the current flowing through it
 and the voltage across it during a sustained shortcircuit occurring (i) on the source-side
 terminal of the capacitor, (ii) on the load-side terminal of the capacitor, and (iii) across the
 load. (d) the same as in (c) without the series capacitor. [16]
 Figure 6
 ●
 1
 2 7.5 m ●
 ●
 ●
 ●
 ● 7.5 m
 10 m
 4 m
 4 m
 10 m
 3
 5
 4
 6
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 1. (a) A power of 12,000 MW is required to be transmitted over a distance of 1000 kM.
 Determine the current and total line losses if the magnitude of both the sending and
 receiving end voltages are 750 kV, with a 300 phase difference in the voltages between
 the sending and receiving end.
 (b) Describe the theory of aeolian vibrations and waked induced oscillations on EHV
 conductors and suggest measures to minimize the damage due to them. [8+8]
 2. (a) Calculate the capacitance matrix of a 3-phase 400 kV line shown in figure 2(a) below.
 The dimensions of the line are as follows: H=15 m, S=11 m phase separation, conductor
 2x 3.18 cm diameter, and B=45.72 cm.
 (b) Derive the capacitance matrix of an ‘n’ conductor system. [8+8]
 3. A single-conductor e.h.v. transmission line strung above ground is used for experimental
 purposes to investigate high-voltage effects. The conductor is expanded ACSR with
 diameter 0.0635 m and the line height is 21 metres above ground. (i) Calculate the voltage
 to ground which will make its surface voltage gradient equal to corona-inception gradient
 given by Peek's Formula:
 +=
 δ.
 301.01
 1
 2
 30
 rmEor
 kV/cm, rms, where m = 1.3 required for
 stranding effect, and the conductor radius is in cm. (ii) Find the charging current and
 MVAR of the single-phase transformer for exciting 1 km length of the experimental line.
 [16]
 Code No: M0225 /R07 Set No. 2
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 4. (a) Describe the behaviour of space-charge effects inside a corona envelope and discuss
 why load current cannot flow in a conductor inside this envelope even though it is a
 conducting zone.
 (b) Derive the expression )VV(KC2
 1P 2
 0
 2
 mC −= for the energy loss from the charge-voltage
 diagram, shown in figure 4(b). [8+8]
 5. Discuss in detail about the modes of propagation of radio interference waves in 3 phase
 transmission line. [16]
 6. (a) What are the effects of high electrostatic fields on biological organisms and human
 beings.
 (b) Discuss the effects electrostatic induction on unenergized circuit of a double circuit 3-
 phase AC line. [8+8]
 7. (a) For a 400 kV line, L = 1 mH/km and C = 11.1 nF/km, and Es = 400 kV from the source,
 line-line, r.m.s. Calculate the charging MVAR for line lengths varying from 100 km to
 1000 km. Neglect resistance.
 (b) A transmission line is 300 km long and open at the far end. The attenuation of surge is
 0.9 over one length of travel at light velocity. It is energized by (i) a step of 1000 kV,
 and (ii) a sine wave of 325 kV peak when the wave is passing through its peak.
 Calculate the open-end voltage up to 20 ms. [8+8]
 8. A 400-kV line is 800 km long. Its inductance and capacitance per km are L = 1 mH/km and
 C = 11.1 nF/km (Z00 = 300 ohms). The voltages at the two ends are to be held at 400 kV at
 no load. Neglect resistance. Calculate (i) MVAR of shunt-reactors to be provided at the two
 ends and at an intermediate station midway with all four reactors having equal reactance.
 (ii) The A, B, C, D constants for the entire line with the shunt reactors connected. (iii) The
 voltage at the intermediate station. (Use 6°/100 km). [16]
 qm
 qo
 D
 O G F
 A
 C
 H
 B
 J
 (1+K)C
 Fig. 4(b): Charge-Voltage Diagram of Corona
 Vo Vm
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 1. (a) What is a bundled conductor? Show that equivalent radius of a bundled conductor is
 N
 1
 eqR
 r.NRr
 =
 Where R is the radius of the bundle, r is the radius of a sub conductor and N is the
 number of conductors in the bundle.
 (b) The configurations of some e.h.v. lines for 400 kV to 1200 kV are given.
 Calculate req for each.
 (i) 400 kV : N = 2, d = 2r = 3.18 cm, B = 45 cm
 (ii) 750 kV : N = 4, d = 3.46 cm, B = 45 cm
 (iii) 1000 kV : N = 6, d = 4.6 cm, B = 12 d
 (iv) 1200 kV : N = 8, d = 4.6 cm, R = 0.6 m. [8+8]
 (v)
 2. (a) Discuss the convenience offered by using modes of propagation and possible uses of
 this technique. [8+8]
 (b) The capacitance matrix of a 750-kV horizontal configuration line is
 −−
 −−
 −−
 =
 2.1045.135.0
 45.145.1045.1
 35.045.12.10
 ][C nF/km.
 (i) Find the 3 eigenvalues of the matrix, ( 1λ , 2λ , 3λ ).
 (ii) Diagonalize the matrix by evaluating suitable transformation matrix [T] and its
 inverse [T ]–1
 .
 3. (a) Show that the variation of surface voltage gradient on the periphery of a sub-
 conductor of bundle conductor follows cosine law.
 (b) A point charge Q = 10–6
 coulomb is kept on the surface of a conducting sphere of
 radius r = 1 cm, which can be considered as a point charge located at the centre of
 the sphere. Calculate the field strength and potential at a distance of 0.5 cm from the
 surface of the sphere. Also find the capacitance of the sphere, take relative
 permittivity = 1. [8+8]
 Code No: M0225 /R07 Set No. 3
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 4. (a) A single conductor 2.5 inch in diameter of a 525-kV line (line-to-line voltage) is
 strung 13 m above ground. Calculate (a) the corona-inception voltage and (b) the
 effective radius of conductor at an overvoltage of 2.5 p.u. Consider a stranding
 factor m = 1.25 for roughness. (c) Calculate the capacitance of conductor to ground
 with and without corona. (d) If a second conductor is strung 10 m away at the same
 height, calculate the coupling factors in the two cases. Take δ =1.
 (b) Describe the difference between a line spectrum and band spectrum for noise. What
 is the difference between a pure tone and broad-band spectrum? [9+7]
 5. (a) Explain properties of pulse trains and its filter response.
 (b) Write a short notes on radio interference excitation function due to corona. [8+8]
 6. Explain the procedure to calculate the electrostatic filed of a single circuit 3-phase AC
 line is computed. [16]
 7. A transmission line has L = 1 mH/km and C = 11.11 nF/km. The conductor plus ground
 resistance amounts to 0.4 ohm/km. Taking only a single-phase representation, calculate
 (a) the velocity of propagation, (b) the surge impedance, (c) the attenuation factor for
 400 km in Nepers and dB, (d) the maximum value of open-end voltage. Also calculate
 the reflection and refraction coefficients, if the line is terminated with a resistive load of
 500 ohms. [16]
 8. (a) List the dangers resulting from series capacitor compensation on long lines, and the
 remedies taken to counteract them.
 (b) What is the reason for the existence of sub-synchronous resonance in the steady
 state and transient conditions in series-capacitor compensated lines? [8+8]
 Set No. 3 Code No: M0225 /R07
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 1. (a) A Moose conductor has the following details: Outer diameter = 31.8 mm. Area of
 Aluminium = 515.7 mm2. Calculate the resistance of 1 km of a double-Moose
 bundled conductor at 50°C given that aρ = 2.7 × 10–8
 ohm-m at 20°C and
 temperature resistance coefficient of Aluminium, α = 4.46 × 10–3
 /°C. (Increase
 length by 5% for stranding.)
 (b) What is the necessity of EHV AC transmission? Explain the advantages and
 problems with EHV AC transmission. [8+8]
 2. (a) Derive the Maxwell’s co-efficient matrix for inductance having a multi-conductor
 line.
 (b) Show that the velocity of wave propagation in the line to ground mode is
 )C2C)(L3L2L(
 1
 msgms +++. [8+8]
 3. The dimensions of a ± 400 kV dc line are shown in Figure. 3. Calculate [16]
 (a) the charge coefficient 02πεQ for each bundle,
 (b) the maximum and minimum surface gradient on the conductors by
 (i) omitting the charges of the second pole and image conductors,
 (ii) considering the charge of the second pole but omitting the charge of the
 image conductors,
 (c) the average maximum surface voltage gradient of the bundle under case b (ii).
 Code No: M0225 /R07 Set No. 4
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 4. (a) Discuss the relationship between single phase and 3 phase audio noise levels. [7+9]
 (b) A 400 kV line supplies a load of 600 MW over a distance of 400 km. Its conductors
 are 2×3.18 cm diameter with a resistance of 0.03 ohm/km per phase. It carries an
 average load of 400 MW over the year (66.7% load factor).
 (i) Calculate annual energy loss of the line.
 (ii) If the average corona loss is 20 kW/km for the 3-phases for 2 months
 of the year, calculate the annual energy loss due to corona.
 (iii) Calculate the % corona energy loss as compared to the I2R heating
 loss of the line.
 5. (a) Describe the mechanism of formation of a positive corona pulse train. [8+8]
 (b) Explain the procedure for measuring radio interference and radio interference
 voltage.
 6. Explain the procedure to calculate the electrostatic filed of a double circuit 3-phase AC
 line is computed. [16]
 7. (a) Explain the behavior of a traveling wave when it is reflected from the terminal
 inductance.
 (b) A 132 kV transmission line having a surge impedance of 450 ohms terminates at a
 7.5 MVA, 132/33 kV transformer which may represented by a lumped inductor of
 15 H and lumped capacitance of 0.03 µF in parallel. A rectangular surge of 1500 kV
 travels along the line towards the transformer. Calculate the refracted voltage into
 the transformer when the incident wave reaches the transformer terminals. [8+8]
 8. (a) Explain various static var compensators for reactive power control in EHV systems.
 (b) Explain the sub-synchronous problem in EHV lines and discuss the counter measures to
 minimize it. [8+8]
 Set No. 4 Code No: M0225 /R07
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 1. (a) Discuss the applications modern solid insulating materials for low voltage rotating
 machines.
 (b) Discuss the relative advantages and disadvantages of different numerical methods
 used for solution of field problems. [8+8]
 2. (a) Estimate the static breakdown voltage of air gap at 100 mm of Hg pressure
 between two parallel plates of 1 cm gap that ensure a uniform field. Assume the
 E/p value for this gas at the above pressure is 54 V/cm/mm.Hg. If the breakdown
 occurs at the above field, and assuming γ as 10−3 electrons/incident of positive ion,
 calculate the Townsends first ionization coefficient for the same gap.
 (b) State Pachen’s law and explain about its Pachen’s curve. [8+8]
 3. (a) Explain, in detail, electromechanical breakdown in solid insulating materials.
 (b) A solid dielectric specimen of dielectric constant of 4.0 has an internal void of
 thickness 1 mm. The specimen is 1 cm thick and is subjected to a voltage of 80 kV
 (rms). If the void is filled with air and if the breakdown strength of air can be
 taken as 30 kV(peak)/cm, find the voltage at which an internal discharge can
 occur. [8+8]
 4. (a) Why is a Cockroft-Walton circuit preferred for voltage multiplier circuits. Explain
 its working with a schematic diagram.
 (b) Explain the different schemes for cascade connection of Transformers for
 producing very high A.C voltage. [8+8]
 5. (a) What is Rogowski coil? Explain with a neat diagram its principle of operation for
 measurement of high impulse currents?
 (b) Rogowski coil is required to measure impulse current of 8 kA having rate of
 change of current of 1010
 A/sec. The voltmeter is connected across the integrating
 circuit which reads ‘8’ volts for full scale deflection. The input to the integrating
 circuit is from the Rogowski coil. Determine the mutual inductance of coil,
 resistance and capacitance and of the integrating circuit to be used. [8+8]
 Code No: M0226 /R07 Set No. 1
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 6. (a) Explain the different theories of charge formation in clouds?
 (b) What are the mechanisms by which lightning strokes develop and induce over
 voltages on overhead power lines? [8+8]
 7. Explain the concept of apparent charge in partial discharge measurements. Describe a
 simple experiment technique to measure partial discharge. [16]
 8. Mention and explain different electrical tests done on isolators and circuits breakers.
 [16]
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 1. (a) Discuss about surge voltage and their distribution and control in high voltage
 power apparatus.
 (b) How is the insulation arrangement done for different parts in switchgear? [8+8]
 2. (a) Explain, in detail about, suspended particle theory in commercial liquids.
 (b) Discuss various factors which affect the breakdown of gases. [8+8]
 3. A solid insulating material is subjected to an electric field strength pulse increasing
 linearly with time at an extremely high rate. The conductivity temperature relation of
 the material is given by)
 KT(
 Ae)T(
 φ−
 =σ , where A and Φ are constants of the dielectric,
 K is the Boltzmann’s constant and T is the temperature of the solid. Assuming Φ>>KT
 for all Ts, find the expression for the critical field stress Ec that is required to cause
 thermal breakdown of the insulator. [16]
 4. (a) Derive an expression of Ripple voltage of a multistage Cockroft-Walton circuit.
 (b) A ten stage Cockroft-Walton circuit has all capacitors of 0.06 µF. The secondary
 voltage of the supply transformer is 100 kV at frequency of 150 Hz. If the load
 current is 1 mA, find
 (i) the optimum number of stages for maximum output voltage
 (ii) the maximum output voltage
 (iii) Voltage regulation
 (iv) the ripple voltage [8+8]
 5. (a) What is squirrel cage shunt? List out the properties of material used in these shunts.
 (b) With a block diagram, explain the various blocks, used in a guge test oscilloscope.
 How are the induced voltage and electromagnitic interference avoided, during
 guge/impulse measurements. [8+8]
 6. (a) Give the mathematical models for lightning discharges and explain them.
 (b) Derive the expressions for the voltage and current waves on long transmission
 lines and obtain the surge impedance of the line? [8+8]
 Code No: M0226 /R07 Set No. 2
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 7. (a) What are partial discharges? Differentiate between internal and external
 discharges?
 (b) Develop equivalent circuit of insulating material during partial discharge? [8+8]
 8. (a) What are the various electrical and nonelectrical tests on cables which canbe
 conducted?
 (b) Describe the impulse current tests performed on lighting arrestors. How do you
 conclude that the arrester has passed the test? [8+8]
 Code No: M0226 /R07 Set No. 2
 2 of 2
 www.jntuworld.com
 www.jntuworld.com
 www.jntuworld.com

Page 35
                        

www.jntuworld.com
 JNTUWORLD
 IV B.Tech. I Semester Regular Examinations, November 2010
 HIGH VOLTAGE ENGINEERING
 (Electrical and Electronics Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any Five Questions
 All Questions carry equal marks
 *******
 1. (a) Explain the application of paper based insulation and polymeric insulation in the
 construction of high voltage (above 33 kV) cables.
 (b) Explain how the electric field intensity/stress is estimated and controlled in an
 insulating medium. [8+8]
 2. (a)State and explain Pachen’s law. Derive the expressions for (pd)min and (Vb)min from
 the first principles.
 (b) Define Townsend’s first and second ionization coefficients. Explain the
 Townsend’s criterion for a spark breakdown. [8+8]
 3. (a) What are treeing and tracking? Explain clearly the two processes in solid
 dielectrics.
 (b) What is thermal breakdown in solid dielectric, and how is it practically more
 significant than other mechanisms? [8+8]
 4. (a) Give different circuits that produce impulse waves explaining clearly their relative
 merits and demerits.
 (b) A 12-stage impulse generator has 0.126 µF condensers. The wave front and
 wave tail resistances connected are 800 ohms respectively. If the load condenser is
 100 pF, find the front and tail times of the impulse wave produced. [8+8]
 5. (a) Describe the circuit arrangement for producing lightning current waveforms in
 laboratories.
 (b) An impulse generator has 12 capacitors of 0.12 µF, and 200 kV rating. The wave
 front and wave tail resistances are 1.25 kΩ and 4 kΩ respectively. If the load
 capacitance including that of the test object is 10,000 pF, find the wave front and
 wave tail times and the peak voltage of the impulse wave produced. [7+9]
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 6. (a) Discuss the power frequency over voltages in power systems. Explain various
 protection schemes employed to suppress the over voltages?
 (b) Explain the different aspects of insulation design and insulation co-ordination
 adopted for EHV systems? [8+8]
 7. (a) Describe the three terminal cell for the study of solids and liquids in the
 mesurements of d.c resistivity.
 (b) Briefly explain how partial discharges in an insulation system or equipment can be
 detected and displayed. [8+8]
 8. Explain, with neat schematic diagrams, the measurement of radio interference in the
 fields and laboratories. [16]
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 HIGH VOLTAGE ENGINEERING
 (Electrical and Electronics Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any Five Questions
 All Questions carry equal marks
 *******
 1. (a) Discuss the applications modern solid insulating materials for high voltage
 rotating machines.
 (b) Discuss the different numerical methods available for estimation of electric field
 distribution in dielectric media. [8+8]
 2. (a) What are the disadvantages with Townsend theory breakdown.
 (b) Explain the streamer theory of breakdown in air at atmospheric pressure. [8+8]
 3. (a) What do you mean by ‘Intrinsic strength’ of a solid dielectric? Explain the Intrinsic
 breakdown of solid dielectric.
 (b) Explain the different mechanisms by which the breakdown occurs in solid
 dielectric in practice. Describe any one of the mechanism in detail. [8+8]
 4. (a) Discuss why three electrode gap are required for impulse generator.
 (b) A 8-stage impulse generator has 0.12 µF capacitors rated for 167 kV. If it has to
 produce a 1/50 µs wave form across load capacitor of 15,000PF. Find the values of
 wave front and wave tail resistances. [8+8]
 5. (a) What is capacitance voltage transformer? Explain with phasor diagram how a tuned
 capacitance voltage transformer can be used for voltage measurements in power
 systems?
 (b) Compare the relative advantages and disadvantages of using a series resistance
 micro ammeter and a potential divider with an electrostatic voltmeter for measuring
 high d.c. voltages. [8+8]
 6. (a) Explain the importance of switching over voltages in EHV power systems.
 How is protection against over voltages achieved?
 (b) What is lightning phenomena? Explain the Simpson’s theory of charge formation
 on a cloud prior to lightning. [8+8]
 7. Explain the operation of high voltage Schering bridge when the test specimen (a) is
 grounded (b) has high loss factor? [8+8]
 8. (a) What are the significance of power factor tests and partial discharge tests on
 bushings? How are they conducted in the laboratory?
 (b) Explain the partial discharge tests on high voltage cables? [8+8]
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 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Define “industrial automation”. Describe different types of industrial
 automation. [11]
 (b) Classify robots based on coordinate system and give examples. [5]
 2. (a) What is a gripper used in robots? What are the considerations to be made in
 the selection and design of grippers? [8]
 (b) What are the different types of joints used in robots? Give the degrees of
 freedom associated with each joint. [8]
 3. (a) Find the transformation matrices for the following operations on the
 point ˆ ˆ ˆ4 i 5j -2k+ .
 i) Rotate 60o about x-axis and then translate -3 units along y-axis.
 ii) Translate 6 units along y-axis and rotate 30o about x-axis. [8]
 (b) Obtain the rotation matrix corresponding to the set of Euler angles with
 respect to fixed XZX axes [8]
 4. Find the direct kinematic equations for the parallelogram arm shown in Fig. 1. [16]
 Fig. 1
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 5. What is jacobian? Find the jacobian for the two link planar arm shown in Fig. 2.
 [16]
 6. (a) Compute the time law q(t) for a joint trajectory with velocity profile of the
 type q& (t) = a sin(α t) from q(0) = 0 to q(2) = 2. [8]
 (b) Discuss the characteristics of robot-level languages. [8]
 7. (a) Describe the working of hydraulic actuators. [5]
 (b) What is a resolver? Explain its operating principle. [6]
 (c) Describe about the working of a tachometer. [5]
 8. (a) Explain how robotics can be applied to inspection automation? [8]
 (b) What are the desirable features of a robot for successful machine tool
 load/unload application? [8]
 a1
 a2
 Fig. 2
 1θ&
 θ
 2θ&
 θ
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 Answer any FIVE Questions
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 *******
 1. (a) Define a robot. What are the present day applications of robot? [8]
 (b) Explain programmable automation and compare it with flexible automation. [8]
 2. (a) Explain different types of gripper mechanisms used in mechanical grippers. [8]
 (b) Define “Degrees of freedom”. Give line diagram of a cylindrical robot
 indicating the relative motions of its joints. Determine its total degrees of
 freedom. [8]
 3. (a) State and prove the properties of a rotation matrix. [8]
 (b) determine a composite rotation matrix for the following sequence of rotations.
 (i) rotation of angle α about x axis
 (ii) rotation of angle β about y axis
 (iii) rotation of angle γ about z axis [8]
 4. Find the direct kinematic equations for the two link planar arm shown in Fig. 1. Obtain
 the solutions for the inverse kinematics. [16]
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 5. Determine the dynamic equations for the two-link manipulator shown in Fig. 2.
 Assume that whole mass of the link can be considered as a point mass located at
 the outermost end of each link. The masses are m1 and m2 and the link lengths
 are a1 and a2. [16]
 6. (a) What are the different motion types that a robot manipulator can make in
 traveling from point to point? Explain. [8]
 (b) What are the basic elements of the robot language? Explain. [8]
 7. (a) Distinguish between hydraulic actuators and stepper motors used joint
 actuation in robots. [8]
 (b) Describe different types of encoders. [8]
 8. (a) Explain the general considerations to be made in robot material handling? [8]
 (b) Explain how the robot is used for spray painting applications. [8]
 θ1
 θ2
 Fig. 2
 a1
 a2
 m1
 m2
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 *******
 1. (a) Give classification of robots based on control system. [6]
 (b) Describe fixed automation and explain its relationship with programmable
 automation as a function of product variety and production volume. [10]
 2. (a) Give line diagram of a Cartesian robot indicating various joints and their
 relative motions. Determine the total degrees of freedom of the robot.
 Show its work volume. [8]
 (b) Describe about vacuum grippers and Magnetic grippers. [8]
 3. (a) For the following rotation matrix determine the determine axis of rotation
 and the angle of rotation about the same axis. [6]
 3 2 0 0.5
 0 1 0
 0.5 0 3 2
 −
 (b) Find the transformation matrices for the following operations on the
 point ˆˆ ˆ2 -5 - 3i j k .
 i) Rotate 60o about x-axis and then translate 5 units along y-axis.
 ii) Translate -2 units along y-axis and rotate 45o about x-axis.
 iii) Translate 6 units along x-axis and rotate 45o about z-axis. [10]
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 4. (a) Show and explain the D-H parameters for ith
 link in a manipulator. Obtain
 the transformation matrix from frame i to frame i-1 attached to the ends
 of ith
 link in a manipulator in terms of the D-H parameters. [8]
 (b) Obtain the D-H parameters for the manipulator shown in Fig. 1. [8]
 5. Obtain the dynamic equations for the two-link manipulator shown in Fig. 2.
 Assume that whole mass of the link can be considered as a point mass located at
 the outermost end of each link. The masses are m1 and m2 and the link lengths are
 a1 and a2. [16]
 6. (a) A single link robot with a rotary joint is motionless at θ = -2 degrees. It is
 required to move the joint in a smooth manner to θ = 50 degrees in 2.5
 seconds and stop smoothly. Compute the parameters of a linear trajectory
 with parabolic blends. [8]
 (b) What are the characteristics of robot task-level languages? Explain. [8]
 7. (a) Write short notes on
 (i) Pneumatic actuators (ii) electric motors [8]
 (b) Describe various position sensing devices used in robots [8]
 8. (a) Explain the advantages of using robots in Arc welding operations. [8]
 (b) Explain the requirements of a robot for spray-coating applications? [8]
 Fig. 1
 a1
 a2
 θ1
 θ2 a1
 a2
 Fig. 2
 m1
 m2
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 1. (a) What is flexible automation? Explain. [6]
 (b) What are different types of robots according to coordinate system and
 describe their features. [10]
 2. (a) Give line diagram of a polar coordinate robot and show the associated
 degrees of freedom and work volume. [8]
 (b) Write short notes on
 (i) Adhesive grippers (ii) robot drive system [8]
 3. (a) Obtain the rotation matrix corresponding to the set of Euler angles with
 respect to the fixed ZYX axes [6]
 (b) Find the transformation matrices for the following operations on the
 point ˆˆ ˆ5 -3 8i j k+ .
 i) Rotate 30o about x-axis and then translate 2 units along y-axis.
 ii) Translate -2 units along y-axis and rotate 45o about x-axis.
 iii) Translate 6 units along y-axis and rotate 45o about z-axis. [10]
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 4. Obtain the D-H link parameters for the three-dimensional three degrees of
 freedom manipulator shown in Fig. 1. Find the homogeneous transformation
 matrix that describes the position and orientation of the end of arm with respect
 to the base frame. [16]
 5. Compute the jacobian for the three-link planar arm shown in Fig. 2. [16]
 6. (a) A single cubic trajectory is given by θ(t) = 20+ 25 t2 + 40 t
 3 and is used
 over a time interval from t = 0 to t = 2 seconds . What are the starting and
 final positions, velocities and accelerations? [8]
 (b) Explain the limitations of lead through programming. [8]
 7. (a) Write short notes on (i) resolvers (ii) velocity sensors [8]
 (b) Explain the advantages and disadvantages of hydraulic actuators compared
 to pneumatic actuators. [8]
 8. (a) Discuss the applications of robots in material handling operations. [8]
 (b) Discuss the applications of robots in automated assembly operations. [8]
 z1
 x1
 x2
 θ1
 θ3 θ2
 z2
 z3 x3
 d3
 J3
 J2
 J1
 Fig. 1
 revolute
 revolute
 revolute
 θ1
 θ2
 Fig. 2
 θ3
 a2
 a1
 a3
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 1. Define Mechatronics and explain the application of Mechatronics in CNC Machine tools
 and Computer Integrated Manufacturing (CIM).
 2. (a) What are the various Filters that you come across in Signal conditioning? Explain.
 (b) Explain in detail the Inverting and Non-Inverting type amplifiers.
 3. (a) Explain the working of an Electro-hydraulic actuating system with a neat sketch.
 (b) Briefly explain the working of Timing belts and Linear bearings.
 4. (a) Differentiate between MOSFET and Bipolar Transistors.
 (b) Discuss the following protection devices used in mechatronics:
 (i) thermal dissipation
 (ii) resettable fuses
 5. (a) Explain the principle of operation of a permanent magnet D.C. Motor, also differentiate
 between brushless and brushed Motors.
 (b) How do you specify Stepper Motor? Explain the control of Stepper motors.
 6. (a) With help of a Family Functional block diagram describe any one Micro Controller.
 (b) Describe briefly any two Analog to Digital Converters(ADCs).
 7. (a) What is the basic architecture of PLC?
 (b) Briefly explain the use of Counters and Registers in PLCs with suitable examples.
 8. (a) Describe and compare the characteristics of :
 i) Proportional Control
 ii) Proportional plus Integral Control.
 (b) Explain the working of Optical Incremental encoders.
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 1. (a) Explain with the help of a block diagram, functioning of a mechtronics system.
 (b) Discuss the application of Graphical User Interface in Flexible Manufacturing
 System.
 2. Explain the following:
 (a) Analog to digital Converter,
 (b) Filters,
 (c) Digital Signal Filtering.
 3. (a) What is the application of ball Screw and nut? Explain with neat sketch.
 (b) Explain the working of a Pneumatic actuating system with a neat sketch.
 4. (a) Explain the role of Solenoids and Relays in mechatronic system.
 (b) Describe the working of Permanent Magnet Motors and Stepper Motors.
 5. (a) With the help of neat sketches distinguish between DC brushed and brushless
 motors.
 (b) What do you mean by Pulse Width Modulation? Explain briefly the digital control of
 Electric Motors.
 6. Describe the family functional block diagram and pin configuration of the 8051
 micro controller with neat sketch.
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 7. What is shift register? Explain the operation of a shift register with the help of a ladder
 diagram.
 8. (a) Explain the working of optical encoders.
 (b) Describe and compare the characteristics of :
 (i) Proportional Control
 (ii) PID Control.
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 1. Mechatronics is the ‘Synergetic integration of MECHANICAL Engineering with
 Electronics and intelligent control algorithms in the design and manufacture of product
 processes’ Justify the statement.
 2. (a) What is an OP- amp ? Explain any three operational amplifiers.
 (b) How do you eliminate noise in digital circuits? Explain.
 3. (a) Explain the working of a Pneumatic actuating system with a neat sketch.
 (b) Why a ball Screw and Nut arrangement is used invariably in CNC Machine tools?
 Describe with neat sketches.
 4. (a) Explain how Solenoid valves and Relays control the fluid flow in hydraulic actuators?
 (b) Describe briefly the TTL and CMOS interfacing methods.
 5. (a) Explain the principle of operation of Variable reluctance and permanent magnet
 type Stepper Motors.
 (b) What do you mean by Pulse Width Modulation? Explain briefly the digital control of
 Electric Motors.
 6. What is PLC? Briefly explain the use of timers and counters in PLCs with suitable examples.
 7. (a) Differentiate between Micro Processors and Micro Controllers.
 (b) Explain the function of various components of an Intel 8085 Micro Controller.
 8. (a) What is a transfer function? Explain the working of any Two Proximity Sensors
 (b) Briefly describe a PID Controller.
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 1. Mechatronics is the ‘Synergetic integration of MECHANICAL Engineering with
 Electronics and intelligent control algorithms in the design and manufacture of product
 processes’ Justify the statement.
 2. (a) Describe with a neat sketch the working of Ramp ADC.
 (b) What is Summing Amplifier? Explain any two Operational Amplifiers.
 3. (a) Describe an Electro Hydraulic actuation system with a neat sketch.
 (b) Enumerate the Mechanical Actuators. Explain any two of them.
 4. (a) Discuss the working of variable speed a.c. motor.
 (b) Explain the advantages and disadvantages of a.c. motors and d.c. motors.
 5. (a) How do you specify a stepper motor ? explain the control of stepper motor.
 (b) Discuss briefly digital control of electric motors.
 6. (a) Describe briefly any two Analog to Digital Converters(ADCs).
 (b) Briefly explain the use of timers and counters in PLCs with suitable examples.
 7. (a) What are the Two steps the PLC must perform during operation?
 (b) Describe the procedure for solving a rung of logic.
 8. (a) Numerate the various feedback devices used in Mechtronics. Explain any two
 non contact type device in detail.
 (b) write a brief note on Laplace transformations in control systems.
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 1. (a) What are the technical difficulties with present wireless communication systems? [8]
 (b) What is the significance of propagation, attenuation in mobile radio environment? [8]
 2. (a) Explain the concept of frequency reuse channels. [10]
 (b) Explain the maximum number of frequency channels per cell. [6]
 3. (a) Explain the causes for near to far end interference. [5]
 (b) Mention different systems to reduce the interference. [5]
 (c) Explain the effect of antenna pattern on the interference at the base station and mobile
 unit. [6]
 4. (a) What are the different propagation models available for mobile communication,
 Explain? [8]
 (b) What are the factors influencing the fading of the signal and explain different types of
 fading. [8]
 5. (a) What do you mean by dead spot in the coverage area? [8]
 (b) Describe any two antennas that are suitable at the mobile unit with their important
 features and neat sketches. [10]
 6. (a) Explain how the channels are assigned in an Omni-directional cell system? [8]
 (b) Explain the methods of adjacent channel assignment. [8]
 7. (a) What is meant by call drop? Explain and suggest methods to reduce call drop rate. [8]
 (b) Write short notes on different types of hand off mechanisms. [8]
 8. (a) Explain the architecture of GSM with block diagram? [8]
 (b) What are the different services provided by the GSM? [8]
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 1. (a) Explain the Trunking efficiency? [8]
 (b) Explain about the mobile fading characteristics? [8]
 2. (a) How the system capacities are related with the co-channel interference, and derive the
 expression for signal to interference ratio. [8]
 (b) Explain in detail cell splitting concept with neat sketches? [8]
 3. (a) Explain the importance of de multiplexer at the receiver to reduce non co-channel
 interference? [8]
 (b) Explain about typical cell site receiver? [8]
 4. Discuss in detail [16]
 (a) The propagation in near distance.
 (b) Long distance propagation.
 5. (a) Draw the pattern for a directional antenna used for interference reduction and explain
 how it works. [8]
 (b) How the height and separation of an antenna are related in space diversity antennas used
 at cell site? Explain. [8]
 6. (a) What type of messages is received to the setup channels when mobile unit monitors
 strongest signal strength? [8]
 (b) What are the advantages of reuse-partition scheme? [8]
 7. (a) Explain different hand-off strategies and its importance in different situations? [10]
 (b) How to improve call drop rate? [6]
 8. (a) Draw the structure of GSM channel and what are the different types of channels present.
 (b) Explain the different kinds of bursts used in GSM. [8+8]
 Code No: N0422 /R07 Set No. 2
 1 of 1
 www.jntuworld.com
 www.jntuworld.com
 www.jntuworld.com

Page 53
                        

www.jntuworld.com
 JNTUWORLD
 IV B.Tech. I Semester Regular Examinations, November 2010
 CELLULAR AND MOBILE COMMUNICATIONS
 (Common To Electronics & Communication Engineering and Electronics & Computer
 Engineering)
 Time: 3 Hours Max Marks: 80
 Answer any FIVE Questions
 All Questions carry equal marks
 *******
 1. (a) Draw the block diagram of basic cellular mobile communication systems and
 explain the function of each block. [10]
 (b) What are the spectrum efficiency considerations of an ideal mobile telephone system?
 [6]
 2. (a) What is hand off ? Describe handoff mechanisms. [8]
 (b) Derive the desired C /I for a normal case in an Omni directional antenna systems. [8]
 3. Discuss in details the various techniques to measure co channel interference, prove that the
 real time co-channel interference measurement is difficult to achieve. [16]
 4. (a) Briefly explain the factors considered for prediction of path loss for a particular mobile
 radio environment. [8]
 (b) If P r = 12W G t =0db G r = 0db and f c = 900MHz. Find P t at a space distance of 1Km
 [8]
 5. (a) Write the equation of general pattern for a 2N elements array equispaced by a
 separation‘d’. [4]
 (b) Differentiate between Roof-mounted and glass-mounted antennas. [6]
 (c) What are the advantages of using umbrella pattern antennas at cell site? [6]
 6. (a) Elaborate dynamic channel assignment and compare its advantages and disadvantages
 with the fixed channel assignment? [8]
 (b) Write short notes on paging and service channels? [8]
 7. (a) Write notes on power difference handoffs. [8]
 (b) Explain a two level handoff scheme with suitable example. [8]
 8. Write short notes on
 (a) Multiplexing and multiple access [10]
 (b) CDMA [6]
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 1. (a) What are the technical difficulties with present wireless communication systems? [8]
 (b) Distinguish between analog and digital cellular systems. [8]
 2. What are the considerations of the components of a cellular system, Explain in detail. [16]
 3. (a) What are the different interferences in cellular systems and explain each with diagrams?
 [8]
 (b) Explain how a diversity receiver reduces the interference. [8]
 4. (a) Determine maximum & minimum spectral frequency received from a stationary
 transmitter with a central frequency of 1950 MHz , Assume that the mobile receiver is
 travelling at speeds of:
 i) 1KM ii) 5KM iii) 10KM iv) 100KM [8]
 (b) Describe all physical circumstances that relate to a stationary transmitter and a moving
 mobile receiver such that the Doppler shift at the receiver is equal to:
 i) 0 Hz ii) fd max iii) -fd max iv) fd max/2 [8]
 5. (a) Explain the procedure for obtaining sum and difference patterns for antenna systems of
 wireless communication? [8]
 (b) Write short notes on antenna height and its radiation pattern for mobile unit and its base
 station? [8]
 6. Explain clearly different channel assignments and its importance in mobile c
 communications or in brief frequency management in mobile communications? [16]
 7. (a) Explain about the handoff and power control? [8]
 (b) Explain about the inter MSC handoff? [8]
 8. (a) Draw the internal structure of network and switching subsystem in GSM and explain
 the significance of each block. [10]
 (b) Write short notes on TDMA. [6]
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 1. (a) What are the five necessary improvements for the waterfall model? Explain.
 (b) Explain in detail about the three generations of software economics. [8+8]
 2. (a) Explain object-oriented modeling methods and visual modeling.
 (b) How to improve automation through software environments? Explain.
 (c) What are the principles of modern software management? [5+5+6]
 3. (a) What are life cycle phases? Explain in detail.
 (b) Discuss about Management artifacts. [8+8]
 4. Discuss in detail about model-based architectures. [16]
 5. (a) Explain about minor milestones.
 (b) Describe conventional WBS issues.
 (c) Discuss about the iteration planning process. [5+5+6]
 6. (a) Describe SEPA, PRA and SEEA.
 (b) Explain software change order.
 (c) Discuss about stakeholders environment. [5+5+6]
 7. (a) What are management indicators? Explain.
 ( b) What are process discriminants? Explain. [8+8]
 8. Explain the following:
 (a) Next-generation cost models
 (b) Culture shifts of modern process transition
 (c) Common subsystem product overview of CCPDS-R [4+4+4+4]
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 1. (a) Discuss about pragmatic software cost estimation.
 (b) Explain about Barry Boehm’s Industrial Software Metrics Top 10 list. [8+8]
 2. (a) Discuss about transitioning to an iterative process.
 (b) How to achieve required quality? Explain.
 (c) How to staff a software project? Explain. [6+6+4]
 3. (a) Explain pragmatic artifacts.
 (b) Discuss about test artifacts.
 (c) Describe inception and construction phases. [5+5+6]
 4. Discuss in detail about workflows of the process. [16]
 5. (a) Discuss in detail about evolutionary Work Breakdown Structures.
 ( b) What are major milestones? Explain. [8+8]
 6. (a) What is CCB? Explain.
 (b) What is round-trip engineering? Explain.
 (c) Explain about default project organizations and responsibilities. [4+4+8]
 7. (a) How to tailor the process? Discuss in detail.
 ( b) Describe Metric automation. [8+8]
 8. Explain the following:
 ( a) Process overview of CCPDS-R
 (b) Next-generation software economics [8+8]
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 1. (a) Discuss about conventional software management performance.
 (b) How do you define Software Economics? Explain Software Economics. [8+8]
 2. (a) How to reduce software product size? Explain in detail.
 ( b) What are the principles of conventional software engineering? Explain. [8+8]
 3. (a) What are primary objectives and essential activities of elaboration phase?
 (b) Describe engineering artifacts.
 (c) Discuss in detail about the artifact sets. [4+4+8]
 4. (a) What are software process workflows? Explain.
 (b) Explain about technical perspective of model-based architecture. [8+8]
 5. Describe checkpoints of the process in detail. [16]
 6. (a) Explain about evolution of organizations.
 (b) Discuss in detail about the project environment. [4+12]
 7. (a) What are pragmatic software metrics? Explain.
 (b) What are quality indicators? Explain.
 (c) What are seven sore metrics? Explain. [6+6+4]
 8. Explain the following:
 (a) Modern software economics
 (b) Software management best practices
 (c) Early risk resolution
 (d) People factors of CCPDS-R [4+4+4+4]
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 1. (a) What are popular cost estimation models? Explain the predominant cost
 Estimation process.
 (b) Explain about the Waterfall model in practice. [8+8]
 2. (a) What are the principles of modern software management? Explain.
 (b) What are the three levels of process and their attributes?
 (c) Explain peer inspections. [8+4+4]
 3. (a) Explain about artifact evolution over the life cycle.
 (b) What are engineering artifacts? Explain.
 (c) Explain about construction phase. [6+6+4]
 4. (a) What are iteration workflows? Explain.
 (b) Explain about technical perspective of model-based architecture. [8+8]
 5. (a) Describe planning guidelines.
 (b) Explain pragmatic planning.
 (c) Discuss about periodic status assessment. [5+5+6]
 6. (a) What is Change management? Explain in detail.
 (b) Discuss about project organizations in detail. [8+8]
 7. (a) Describe about management and quality indicators.
 (b) Explain about tailoring the process. [8+8]
 8. Explain the following:
 (a) Modern project profiles
 (b) Development process of CCPDS-R
 (c) Risk management of CCPDS-R
 (d) Teamwork among stakeholders [4+4+4+4]
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 1. (a) List various types of Advanced Computing concepts. Briefly explain each with
 examples.
 (b) List the differences and similarities between grid and cluster computing. [8+8]
 2. Define Autonomic computing. Briefly explain the relationship of grid computing with
 other distributed technologies. [16]
 3. (a) What are the various performance measures and metrics? Explain each of them.
 (b) How to achieve profit/performance effectiveness of parallel computing in the
 cluster? [8+8]
 4. (a) Briefly explain the terms load balancing, load sharing and load distribution.
 Explain their types.
 (b) Explain with comparison and contrast between gang scheduling and co-
 scheduling. [8+8]
 5. Explain COMPaS cluster system architecture and functionality. Briefly explain
 building PC-based SMP cluster. [16]
 6. Define Pervasive Computing. Explain its hardware and Human machine interface
 device technologies [ 16 ]
 7. Briefly explain various Java Technologies for pervasive devices. [16]
 8. Explain briefly One-Qubit Quantum gates with an example. [16]
 ******
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 1. Define Data Grid. Briefly explain Key functional requirements in Grid
 Computing. [16]
 2. (a) Explain the functions of resource management scheduling (RMS).
 (b) Briefly explain cluster programming environment and tools. [8+8]
 3. (a) Explain gigabit Ethernet protocol architecture, its features and functions.
 (b) Briefly explain about Memory Channel. [8+8]
 4. (a) What are the main considerations in scheduling parallel jobs in a cluster
 environment?
 (b) Explain with comparison and contrast between gang scheduling and co-
 scheduling. [8+8]
 5. Briefly explain Beowlf cluster system and its types. [16]
 6. Define Pervasive Computing. Explain all its latest applications. [16]
 7. Briefly explain various Java Technologies for pervasive devices. [16]
 8. Three-Qubit Quantum gate(The FREDKIN gate) with an example. [16]
 *****
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 1. (a) Define Computational Grid. Briefly explain all its functional requirements.
 (b)List the differences and similarities between grid and cluster computing. [8+8]
 2. (a) Explain about ATM and ATM Adaptation Layer.
 (b) Briefly explain about Myrinet. [8+8]
 3. (a) Briefly explain the cluster and nodes setup in the cluster environment.
 (b) Explain PVM and MPI. [8+8]
 4. (a) Explain the features and functions of job management system(JMS).
 (b) Explain the functions of resource management scheduling (RMS). [8+8]
 5. (a) Define DSM. Briefly explain the need of DSM in a cluster.
 (b) What are the various issues in DSM? [8+8]
 6. Explain COMPaS cluster system architecture and functionality. Briefly explain
 building PC-based SMP cluster. [16]
 7. Define Pervasive Computing. Explain this concept with application example. [16]
 8. Briefly explain Two-Qubit Quantum gate(The CNOT gate) with an example. [16]
 ***
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 1. Briefly explain Grid architecture and explain the relationship of grid computing with
 other distributed technologies. [16]
 2. (a) Explain various alternative technologies used in high speed network.
 (b) Explain design issues in interconnection networking/switching. [8+8]
 3. (a) Define Cluster Computing. Explain about Cluster setup and nodes setup in Cluster
 environment.
 (b) Define Cluster middleware. Explain various layers in SSI. [8+8]
 4. Explain the terms Queues, Hosts, Resources, Jobs and policies. [16]
 5. (a) Explain NanOS architecture and functionality.
 (b) Explain MCMM protocol. [8+8]
 6. (a) Briefly explain the terms load balancing, load sharing and process scheduling.
 (b) Explain the functions of resource management scheduling (RMS). [8+8]
 7. Briefly explain device technology of pervasive computing. [16]
 8. Briefly explain Two-Qubit Quantum gate(The CNOT gate) with an example. [16]
 ***
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 1. (a) Describe the analogy of telephone network management with architecture.
 (b) Discuss the communication architecture and write briefly about the OSI layers
 and services.
 2. (a) Explain about the SNMPv1 Organization model with suitable examples.
 (b) Describe the SNMPv1 information model with Structure of Information
 (SMI)
 3. (a)Write briefly about the SNMP Communication architecture and Organizational
 Model.
 (b) Describe SNMP operations comprise get and set messages from Manager to
 Agent.
 4. (a) What are the Major changes in SNMPv2 comparatively with SNMPv1?
 Explain.
 (b) What are significant enhancements in the SNMPv2 architecture? Explain with
 neat diagram.
 5. (a) What is Remote Network Monitoring ? Explain SMI and MIB with suitable
 examples.
 (b) Explain ATM Remote monitoring with suitable examples.
 6. Why Telecommunication Management Network? Write briefly about the
 Operation Systems, TMN Conceptual Model and Standards.
 7. Describe in detail about the Network Management tools with suitable examples.
 8. (a) Explain the NMS with Web Interface and Web-Based Management.
 (b) Write in detail about the Web Interface to SNMP Management
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 Answer any FIVE Questions
 All Questions carry equal marks
 ******* 1. (a) Discuss the problems associated with networks and challenges of IT
 managers.
 (b) Write briefly about the Goals and functions of Network Management.
 2. Explain the SNMPv1 information model with Management Information Base
 (MIB) with suitable examples.
 3. (a) Explain SNMP operations comprise get and trap messages from Agent to
 Manager.
 (b) Write briefly about the SNMP MIB Group and Functional model
 4. What is the difference between SNMPv1 SMI and SNMPv2 SMI? Explain
 SNMPv2 Structure of Management Information (SMI) with suitable examples.
 5. Write briefly about the Remote Network Monitoring 1(RMON1) with suitable
 examples.
 6. Describe the Telecommunication Management Network (TMN) Functional,
 Physical and information Architectures with suitable example.
 7. Write briefly about the Network Statistics Measurement and Management
 Systems.
 8. Write briefly about the following
 (a) Embedded Web-Based Management
 (b) Desktop Management Interface
 (c) Web-Based Enterprise Management
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 ******* 1. (a) Describe the current status and future of Network Management.
 (b) Discuss the problems associated with networks and challenges of IT managers.
 2. (a) Explain about the SNMPv1 Organization model with suitable examples.
 (b) Describe the SNMPv1 information model with Structure of Information (SMI).
 3. (a)Write briefly about the SNMP Communication architecture and Organizational
 Model.
 (b) Describe SNMP operations comprise get and set messages from Manager to
 Agent.
 4. Write briefly about the SNMPv2 Management Information Base with suitable
 examples.
 5. Write briefly about the following
 (a) The RMON2 Management Information Base
 (b) The RMON2 Conformance Specifications
 (c) ATM Remote Monitoring
 6. (a) Explain the TMN Management Service Architecture with neat diagram.
 (b) Describe the Telecommunication Management Network (TMN) Functional.
 7. Describe the Windows Management Instrumentation and Java Management
 Extensions with suitable examples.
 8. Write briefly about the Network Statistics Measurement and Management Systems.
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 All Questions carry equal marks
 ******* 1. (a) Discuss the problems associated with networks and challenges of IT managers.
 (b) Write briefly about the Goals and functions of Network Management
 2. Explain the SNMPv1 information model with Management Information Base
 (MIB) with suitable examples.
 3. (a) Explain SNMP operations comprise get and trap messages from Agent to
 Manager.
 (b) Write briefly about the SNMP MIB Group and Functional model
 4. Discuss the details of the PDU data structures and protocol operation of SNMPv2.
 5. Write briefly about the Remote Network Monitoring 1(RMON1) with suitable
 examples.
 6. (a) Explain the TMN Management Service Architecture with neat diagram.
 (b) Describe the Telecommunication Management Network (TMN) Functional.
 7. Write short notes on
 (a) Commercial Network Management Systems
 (b) System Management
 (c) Network Statistics Measurement Systems.
 8. (a) Explain the NMS with Web Interface and Web-Based Management.
 (b) Write in detail about the Web Interface to SNMP Management
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 ? ? ? ? ?
 1. Describe the history of petroleum crude exploration in India. [16]
 2. Explain about
 (a) Viscosity and different methods for determining viscosity.
 (b) Octane number and knock characteristics
 (c) Cetane number. [6+6+4]
 3. What are the important top products of atmospheric distillation of crude oil? Dis-cuss their end uses in detail. [8+8]
 4. What is Edeleanu process of extraction for treatment of petroleum products? De-scribe the process with flow sheet. [8+8]
 5. Discuss in detail the decomposition of olefin hydrocarbons. [16]
 6. Explain the various schemes based on hydrocarbon steam reforming process. [16]
 7. Summarise the economic data available on methanol production from various feed-stocks. [16]
 8. What is the salient chemical reaction for the production of vinyl chloride from theEthylene dichloride pyrolysis and also explain the general conversion conditions.
 [16]
 ? ? ? ? ?
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 ? ? ? ? ?
 1. Indicate the prospects of petrochemical industry in India, taking into account re-sources and demand for the products. [16]
 2. What are the utilities of distillation curve? How many types of distillation curvesare there? Describe one of them. [16]
 3. Write short notes on:
 (a) Line blending of gasolines.
 (b) Design aspects of atmospheric column [8+8]
 4. What is gasoline? What are the additives that are required for gasoline? Give theirfunctions. [16]
 5. Define recycling. Discuss the advantages for recycling in cracked plants and alsosuggest alternative methods. [8+8]
 6. Explain the procedure for preparation of methanol synthesis gas. [16]
 7. Discuss the factors effecting on the production of methylamines and also the eco-nomic data. [16]
 8. With flow diagram,explain the Acetaldehyde production from Acetylene by usingChisso process. [16]
 ? ? ? ? ?
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 ? ? ? ? ?
 1. Indicate the prospects of petrochemical industry in India, taking into account re-sources and demand for the products. [16]
 2. Explain and indicate the specifications fixed by ISI for aviation gasoline. [16]
 3. Explain in detail about the concept of integrated refineries. [16]
 4. What is hydrodesulfurization? Describe the process with flow sheet. [16]
 5. With the help of neat diagram explain the fluid Coking process. [16]
 6. Explain the thermodynamic and kinetic mechanisms of the steam reforming onhydrocarbons. Your answers should be relavent to the petro chemical feed stocks.
 [16]
 7. Write the reaction characteristics of partial oxidation combined with dehydrogena-tion process. [16]
 8. Explain the process of Ethylene dichloride manufacture by Ethylene chlorinationwith mixed phase effluent withdrawl. [16]
 ? ? ? ? ?
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 ? ? ? ? ?
 1. (a) what are the different ways of transporting petroleum crude and Products?
 (b) What are the different forms of sulphur compounds present in Petroleumcrude? [8+8]
 2. What is refining? Why refining is done for crude petroleum? What are the differentproducts obtained from an oil refinery? [16]
 3. What are the important top products of atmospheric distillation of crude oil? Dis-cuss their end uses in detail. [8+8]
 4. Describe the phenol extraction process with flowsheet. Indicate the conditions inthe process. [16]
 5. Outline the procedure for recycling in Butane plants. [16]
 6. Explain the various schemes based on hydrocarbon steam reforming process. [16]
 7. (a) Describe the average commericial specifications of Methylamines.
 (b) Explain the various producers, consumption of the methylamines and theirend uses. [8+8]
 8. What is the salient chemical reaction for the production of vinyl chloride from theEthylene dichloride pyrolysis and also explain the general conversion conditions.
 [16]
 ? ? ? ? ?
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 *******
 1. Explain with a neat sketch the various components of personal computer in detail? [16]
 2. (a) Describe the various PC expansion systems? [8]
 (b) Describe about the back plane bus VXI? [8]
 3. Write about the PC programming using the command line interface in detail? [16]
 4. With the help of neat block diagram, explain the components of PLC system in detail? [16]
 5. (a) Explain the basic PLC programming on-off input/outputs ? [8+8]
 (b) How can you construct a basic ladder diagram from a sequence of operational steps?
 6. Discuss in detail the various PLC intermediate functions, SKIP and MCR functions? [16]
 7. How can you apply the analog PLC functions operations to industrial problems? [16]
 8. (a) Explain how the monitor mode is used for PLC program me analysis? [8+8]
 (b) Explain how the force mode is used for PLC program testing and analysis?
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 1. What is data acquisition? Explain the computer interfacing for data acquisition in detail?[16]
 2. (a) Explain about the plug-in data acquisition boards? [8+8]
 (b) Describe about the back plane bus VXI?
 3. Explain the following [8+8]
 (a) Scaling and linearization
 (b) Data transfer
 4. (a) Explain about the input/output modules? [8+8]
 (b) List out the advantages and disadvantages of the programmable logic controllers?
 5. Write short note on PLC basic functions [6+5+5]
 (a) Registers
 (b) Timer functions
 (c) Counter functions
 6. Explain in detail about the Sequencer and Matrix functions? [16]
 7. Describe the PLC-PID tuning functions and methods? [16]
 8. List and describe troubleshooting procedures for general electromechanical devices [16]
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 *******
 1. Explain with a neat sketch the various components of personal computer in detail? [16]
 2. (a)Describe the various PC expansion systems? [8+8]
 (b) Describe about the back plane bus VXI?
 3. Write about the PC programming using the command line interface in detail? [16]
 4. How can you explain the programmable logic controllers as a computer with neat diagram?[16]
 5. (a) Explain the basic PLC programming on-off input/outputs ? [8+8]
 (b) How can you construct a basic ladder diagram from a sequence of operational steps?
 6. Discuss in detail the various PLC intermediate functions, SKIP and MCR functions? [16]
 7. How can you apply the analog PLC functions operations to industrial problems? [16]
 8. (a) Explain how the monitor mode is used for PLC program me analysis? [8+8]
 (b) Explain how the force mode is used for PLC program testing and analysis?
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 1. What is data acquisition? Explain the computer interfacing for data acquisition in detail? [16]
 2. (a) Explain about the plug-in data acquisition boards? [8+8]
 (b) Describe about the back plane bus VXI?
 3. Explain the following [8+8]
 (i) Scaling and linearization
 (ii) Data transfer
 4. (a) Explain about the input/output modules? [8+8]
 (b) List out the advantages and disadvantages of the programmable logic controllers?
 5. Write short note on PLC basic functions [6+5+5]
 (a) Registers
 (b) Timer functions
 (c) Counter functions
 6. Explain in detail about the Sequencer and Matrix functions? [16]
 7. Describe the PLC-PID tuning functions and methods? [16]
 8. List and describe troubleshooting procedures for general electromechanical devices? [16]
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 1. (a) What in meant by Moire patterns? What are the reasons for Occurrence of such
 patterns?
 (b) Define the terms i) 4-adjacent
 ii) 8-adjacent and
 iii) m-adjacent
 Give suitable examples
 2. What is meant by histogram equalization? Discuss how it is useful to Image
 enhancement.
 3. What is meant by image restoration? Explain clearly the constrained least square
 restoration.
 4. (a) Give the schematic sketch of R G B color cube? Indicate the primary color vertices
 on the cube.
 (b) Explain in brief about pseudocolor image processing.
 5. (a) Discuss the importance of image compression? Discuss about inter pixel
 redundancy.
 (b) What is meant by error tree compression? Explain the variable length coding.
 6. (a) What is meant by morphology? Explain about Hit or Miss Operation.
 (b) Explain clearly the grey scale dilation and erosion.
 7. (a) Give a brief note about edge linking.
 (b) Give a brief note about region-based segmentation.
 8. (a) Explain about Bayes Classification
 (b) Explain about structural methods for object recognition.
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 1. (a) Define the terms sampling and quantization. What is their role in image quality and
 size?
 (b) Write a brief note about the components of image processing systems
 2. (a) Prove that for continuous signal Histogram equalization results in flat histogram
 (b) Explain how Histogram statistics helps in Image Enhancement
 3. Describe about image restoration-degradation models in detail.
 4. (a) Explain in detail about different colour co-ordinate systems.
 (b) Describe the chromaticity diagram.
 5. (a) What is meant by image compression? Explain clearly the statistical compression
 techniques.
 (b) Explain the lossy and lossless predictive type loading
 6. (a) Give applications for Gray-Scale Morphology?
 (b) Explain about Skeletons?
 7. (a) Explain how the second-order derivative of a 2-D function is computed in spatial
 domain.
 (b) Give a detailed note about Hough transform
 8. (a) Explain the differences between linearly separable, non-linearly separable pattern
 classes. Which neural network models are sufficient for each kind?
 (b) Give a brief note about structural methods.
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 1. What are the elements of digital Image Processing? Discuss them in detail
 2. Distinguish between spatial domain techniques and frequency domain techniques
 3. (a) Explain in detail about different types of order statistics filters for Restoration.
 (b) Name different types of estimating the degradation function for use in image
 restoration and explain in detail estimation by modeling. [6+10]
 4. (a) Explain the Pseudocolor image processing
 (b) Discuss how color smoothening and sharpening can be done.
 5. (a) Briefly explain about image compression
 (b) How image compression is helpful in medical imaging?
 6. (a) Describe about Morphological segmentation
 (b) How we can use morphology in coding redundancy?
 7. (a) Distinguish between discontinuity and similarity.
 (b) Explain about the following edge detection techniques
 i) Lapalacian and ii) Laplacian of Gaussian.
 8. (a) Define pattern and pattern class.
 (b) Explain about recognition based and decision theoretic methods.
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 1. (a) Explain about sampling and quantization in digital images.
 (b) In a digital image of size 600X 450, if bits of memory is allocated per sample,
 i) How many quantization levels are possible?
 ii) What is the size of memory in kB?
 2. (a) Explain about spatial filtering in frequency domain.
 (b) What is meant by Enhancement by point processing? Explain
 3. Give the expression for pdf of the following and plot them
 i) Rayleigh noise. ii) Gaussian noise. iii) Erlang noise.
 iv) Exponential noise v) Uniform noise vi) Impulse noise.
 4. (a) Explain the conversion form HSI to RGB color model.
 (b) What is meant by a gray – level to image? Discuss the gray-level to color
 transformations.
 5. (a) Draw the image compression model and describe the functions of each unit in it.
 (b) What are the various coding techniques for error-free compression and discuss in
 detail Huff-man coding
 6. (a) What is meant by Morphology? Explain the Hitt–Miss Transformation
 (b) Explain clearly the grey scale dilation and erosion
 7. (a) Explain how the second-order derivative of a 2-D function is computed in spatial
 domain.
 (b) Give a detailed note about Hough transform.
 8. (a) Explain the differences between linearly separable, non-linearly separable pattern
 classes. Which neural network models are sufficient for each kind?
 (b) Give a brief note about structural methods.
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 1. What is 8-puzzle problem? By giving an example explain a stupid move in 8-puzzleproblem. [16]
 2. Explain depth first search and breadth first with neat diagrams. [8+8]
 3. Explain plateau, ridge, local maximum and global maximum with a suitable dia-gram. [16]
 4. In a chess game assume the average branching factor is 35, and the number ofmoves made by each player to win or failure is 50. Estimate size of game tree, withdiagram. What is your conclusion from above game? [16]
 5. (a) Give the outline of a knowledge-based agent program
 (b) Give rules of inference for propositional logic
 (c) Look at the following sentences and decide for each if it is valid, unsatisfiable,or neither using equivalence rules.i) (smoke → fire) → (¬smoke¬fire)ii) (smoke → fire) → ((smoke ∧ heat) → fire)
 [6+6+4]
 6. (a) Comment on propositional Vs first-order inference
 (b) How can resolution be used to show that a sentence is
 i. valid
 ii. unsatisfiable
 For each of the following pairs of atomic sentences, give the most general uni-fier if it exists
 i. P(A,B,B), P(X,Y,Z)
 ii. Q(Y, G(A,B)), Q(G(X,X),Y) [6+6+4]
 7. Explain partial-order planning with example. [16]
 8. (a) Explain learning with complex data
 (b) Explain learning with hidden variables. [8+8]
 ? ? ? ? ?
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 1. Explain 8-Puzzle problem and 8-queens problems. [8+8]
 2. What is a simulated annealing search? Explain with algorithm and example. [16]
 3. Explain the local search for constraint satisfaction problem with an algorithm anddiagram. [16]
 4. For a chess game, assume the average branching factor in 35 and the number ofmoves made by each player to win or loss is 50 is exhausted search is possible?[16]
 5. (a) Explain in detail a knowledge-based agent.
 (b) Discuss on complexity of propositional inference. [8+8]
 6. Consider the following sentencesi. Jack owns a dogii. Every dog owner is an animal loveriii. No animal lover kills an animaliv. Either Jack or curiosity killed the cat, who is named tuna
 (a) Express the original sentences in first-order logic
 (b) Convert each sentence to implicative normal form
 (c) State whether curiosity killed the cat using resolution with refutation. [5+5+6]
 7. (a) Explain planning with state space search
 (b) Explain with example heuristic state space search. [8+8]
 8. (a) Explain the major issues that affect the design of the learning element.
 (b) Explain various forms of learning [8+8]
 ? ? ? ? ?
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 1. In the history of AI? Explain the following:
 (a) Knowledge base systems are key to power
 (b) AI becomes science. [16]
 2. What is a greedy best first search? Explain with example and diagram. [16]
 3. (a) “Hill climbing behaviour is a straight line but best-first search keeps tracks ofall lines”. Justify above statement with an example.
 (b) Write about local maximum and global maximum in hill climbing. [12+4]
 4. (a) Is exhaustive search for games such as chess is possible? Explain with yourown measures.
 (b) Explain secondary research. [8+8]
 5. (a) Describe a generic knowledge based agent.
 (b) What are the problems with propositional logic?
 (c) How can a knowledge-based agent be made fully autonomous. [6+6+4]
 6. (a) Explain the backward chaining algorithm.
 (b) Explain inference procedure using resolution with refutation.
 (c) For each of the following pairs of atomic sentences, give the most generalunifier if it exists.
 (a) f(x) and f(g(y))
 (b) f(Marcus,g(x,y)) and f(x,g(Caeser,Marcus)) [8+4+4]
 7. (a) Write on language of planning problems
 (b) Explain classical planning problem. [8+8]
 8. (a) Give the general model of learning agents
 (b) Explain inductive learning. [8+8]
 ? ? ? ? ?
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 1. (a) Write about problem formulation and goal formulation.
 (b) Explain 8-queens problem. [8+8]
 2. (a) Define a heuristic function and explain the linear combination with an exam-ple.
 (b) Explain the hill climbing, local maximum and plateau with diagram. [8+8]
 3. (a) Explain difference between simple hill climbing and steepest ascent hill climb-ing.
 (b) Explain difference between best first search and steepest ascent hill climbing.[8+8]
 4. In a chess game assume the average branching factor is 35, and the number ofmoves made by each player to win or failure is 50. Estimate size of game tree, withdiagram. What is your conclusion from above game? [16]
 5. (a) What do you mean by monotonicity? Are propositional and first-order logicmonotonic?
 (b) Is the sentence ”Either 2+2=4 and it is raining, or 2+2=4 and it is not raining”making a claim about arithmetic, weather, or neither? Explain.
 (c) Look at the following sentences and decide for each if it is valid, unsatisfiable,or neither using equivalence rules.
 i. ((smoke ∧ heat) → fire) ⇔ ((smoke
 ii. (big V dumb) V (big → dumb). [6+6+4]
 6. Consider the following sentences:• John likes all kinds of food• Apples are food• Chicken is food• Anything anyone eats and isn’t killed by is food• Bill eats peanuts and is still alive• Sue eats everything Bill eats
 (a) Translate these sentences into formulas in predicate logic
 (b) Convert the formulas into clause form
 (c) Use resolution to answer the question, ”What food does Sue. [6+4+6]
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 7. (a) What are the limitations of the problem solving approach and what is themotivation behind the design of planning systems
 (b) What do you mean by state space search?
 (c) What do you mean by regression planning? [6+6+4]
 8. (a) Explain the major issues that affect the design of the learning element.
 (b) Explain various forms of learning [8+8]
 ? ? ? ? ?
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 1. Show the categorization of avionics systems with the help of a block diagram.Discuss the importance of any one of the categories in the field of aviation. [7+9]
 2. (a) Draw the “Pixel Cell Structure” of LCD and explain its function.
 (b) Differentiate LED and LCD. What is “Flat Panel Display”? [8+8]
 3. Briefly explain the various types of radio waves. Explain the propagation and noisecharacteristics of line-of-sight waves. [6+10]
 4. Draw a simple block-diagram and explain the concept of Distance Measuring Equip-ment. [16]
 5. (a) Explain basic principles of operation of the three sigments GPS system.
 (b) What is the signal structure of “NAVSTAR” Satellite Broadcasts and velocity?[8+8]
 6. Differentiate “Analytical Frame of Reference” of Strapped Down INS, “Space Sta-bilized INS” and “Stabilized, Levelled & Initialized Platform version of INS” withits applications. [16]
 7. (a) Draw a block diagram to explain primary & secondary Surveillance RadarSystem.
 (b) Explain various modes of operation including Mode ‘C’ and ‘S’ as per ICAOspecifications. [8+8]
 8. Pilot can controll the function of Auto-flight control system from cock-pit using“NAVO-MATIC” installation, use a simple diagram to explain the control systemfor Airplane control surfaces. [16]
 ? ? ? ? ?
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 1. (a) List out any 8 performance requirements of Avionic Systems of a State-of-ArtAircraft.
 (b) Differentiate Analogue Vs Digital Avionic Systems. [8+8]
 2. What is the shadow-mask CRT? Explain the principle of operation and advantages& disadvantages of the shadow-mask CRT. [5+5+6]
 3. Wirte down the VHF and UHF frenquency bands both theroritically and practi-cally. Justify which type of Radio Set VHF or UHF communication Set to be used& when. [16]
 4. (a) Differentiate DME airborne interragator Vs SSR airborne transponder.
 (b) Simple explanation of Distance Measuring Equipment. [8+8]
 5. (a) Explain the principle of position fix using Hyperbolic Navigation.
 (b) Briefly explain the methodology of satelite navigation in general. [8+8]
 6. Explain briefly “Inertial Navigation System” used by military aircraft and how itcan be integrated with “Weapon - Aiming System”. [16]
 7. ATC Surveillance Radar situated on any Aircraft is a primary Radar for the recov-ery of the craft. Write down briefly regarding two elements of ATC Radar namelySRE & PAR and how this Radar System can be used for safe landing of the aircrafton to the Runway. [16]
 8. Using “DATA BUS” concept, explain “Data Transfer Methodology” with the helpof simple schematic Layout amongst avionic sub-Systems. [16]
 ? ? ? ? ?
 1 of 1
 www.jntuworld.com
 www.jntuworld.com
 www.jntuworld.com

Page 86
                        

www.jntuworld.com
 JNTUWORLD
 Code No: M2124/R07 Set No. 3
 IV B.Tech I Semester Regular Examinations, November 2010AVIONICS
 (Aeronautical Engineering)Time: 3 hours Max Marks: 80
 Answer any FIVE QuestionsAll Questions carry equal marks
 ? ? ? ? ?
 1. What do you understand by the term ‘Avionics’? Discuss the avionics subsystemsof a typical aircraft briefly. [4+12]
 2. (a) What is the lay-out of basic instrumentation in the cockpit?
 (b) Explain how do you plan the various instrumentation using various displaydevices used in the Aeronautical Industry. [8+8]
 3. Compare the propagation and noise characteristics of ground, sky and line-of-sightwaves. [5+5+6]
 4. What is the purpose of ADF? What device enables an ADF receiver to determinethe direction? Explain the working of this device. [4+4+8]
 5. (a) Draw a simplified ‘SAT-NAV’ Space (Electronics) Segment along with controlsegment on the ground to explain the overview of operations.
 (b) Draw the “Satellite Navigation Payload” and its output to GPS RX. [8+8]
 6. (a) List out basic differences (functional) between “Strapped Down” and “StablePlatform” INS.
 (b) Why “Strapped Down INS” is generally not used for Aircraft Navigation?[8+8]
 7. (a) Draw a block diagram to explain primary & secondary Surveillance RadarSystem.
 (b) Explain various modes of operation including Mode ‘C’ and ‘S’ as per ICAOspecifications. [8+8]
 8. Best example of Redundancy is the “Four Levels of Software and Hardware” .Explain how this has been achieved in the Electronic Auto-Flight Control System(FBW-FBL)in a Fighter aircraft. [16]
 ? ? ? ? ?
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 1. Using “Pictorial Layout” explain “Space Segment Avionics” of any typical “AirData System (ADS)” concept in conjunction with ATC. [16]
 2. (a) Draw a neat diagram of a “Cathode Ray Tube(CRT)” and its working prin-ciple.
 (b) Draw a schematic layout to inter-link/ inter connect the 5 sub-assemblies of“Head Up Display (HUD) ” and its function. [8+8]
 3. (a) Describe the AIRCOM system.
 (b) What is the function of Selcal decoder and how it operates? [8+8]
 4. Draw a neat sketch to show the “Standard ILS components” on the airfield andaircraft and explain the function briefiy. [16]
 5. (a) Explain how the “Exact Position Fix” can be obtained by “Triangulation”.
 (b) Elucidate this methodology of Hyperboloc Navigation using three GPS re-ceivers. [8+8]
 6. Differentiate “Analytical Frame of Reference” of Strapped Down INS, “Space Sta-bilized INS” and “Stabilized, Levelled & Initialized Platform version of INS” withits applications. [16]
 7. (a) Differentiate Primary and Secondary Radar for Aeronautical applications withexamples.
 (b) Explain briefly GCA (Ground Controlled Approach) and SSR (Secondary Sur-veillance) Located in the airfield and its counterparts in the air. [8+8]
 8. Air Bus-320/Bocing 777 modern Airliner incorporate Automatic Fligh Control us-ing Fly-By-Wire technology. Explain briefly this concept. [16]
 ? ? ? ? ?
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 1. Show that the system matrices
 1 0 00 (s + 2)2
 −10 (s + 1) 0
 and
 1 0 00 (s + 2)2
 −10 (s + 1) 0
 give
 rise to same transfer function. [16]
 2. Explain decomposition of the state space into various subspaces. [16]
 3. State and explain Nyquist stability criterion. [16]
 4. By means of an inverse Nyquist diagram, explain how speed of response, offsetvalues for a system are obtained. [16]
 5. Write short notes on:
 (a) Describing function
 (b) Non-minimum phase response. [8+8]
 6. Is the matrix Q(s)=
 [
 2− 3s + 1
 s + 3s + 4
 ]
 dominant on a suitable large contour D and show
 that the corresponding system is open loop unstable and cannot be stability by anF1>0 and F2>0. [16]
 7. Using MATLAB check the given number is
 (a) prime number or not.
 (b) Perfect number or not. [8+8]
 8. Explain the following MATLAB commands with examples
 (a) rlocus
 (b) mrgin
 (c) acker
 (d) ss2tf. [16]
 ? ? ? ? ?
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 1. (a) If A, B, C are real matrices independent of ‘s’ and D(s) is a real polynomialmatrix, write system matrix P(s). How this matrix is called.
 (b) Obtain transfer function matrix for a system represented by a state - spacesystem matrix. [8+8]
 2. Determine the state controllability and observability of the following discrete-timecontrol system[
 x1(k + 1)x2(k + 1)
 ]
 =
 [
 0 1−1 0
 ] [
 x1(k)x2(k)
 ]
 +
 [
 10
 ]
 u(k) and
 y(k) =[
 1 0.5]
 [
 x1(k)x2(k)
 ]
 [16]
 3. Sketch the Nyquist plot for the system G(s) = (s+2)s2 (s+1)
 [16]
 4. If a system is lacking in speed of response, which compensator is to be provided?Write the transfer function for the same and indicate how to choose the parametersof the compensator. [16]
 5. Explain the selection criteria for the design of inverse nyquist diagram. [16]
 6. Explain the design procedure for multi variable system. [16]
 7. What are the control statements in MATLAB and explain each with one simpleexample? [16]
 8. Explain any 4 conversion commands in control system toolbox with suitable exam-ples. [16]
 ? ? ? ? ?
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 1. (a) ξ is an r - vector of system variables, u is an b - vector of inputs, y is an m -vector of outputs. Their relation is given by following equations:T (s)ξ = U(s)Uy = V (s)ξ + W (s)UT, U, V, W are real polynomial matrices, ξ, U, Y are the Laplace transformsof ξ u, y. Obtain transfer function matrix for the above system.
 (b) If T(s) = (SIa - A); U(s) = B; V(s) = C, W(s) = D(s) for a system, whereA, B, C are real matrices independent of s and D(s) is a polynomial matrix,obtain transfer function matrix for the system. [8+8]
 2. Determine the state controllability and observability of the following continuous-time control system.[
 •
 x 1•
 x 2
 ]
 =
 [
 0 - 0.41 - 1.3
 ] [
 x1
 x2
 ]
 +
 [
 01
 ]
 u
 y =[
 1 0.8]
 [
 x1
 x2
 ]
 [16]
 3. Derive a generalized inverse Nyquist criteria. [16]
 4. Draw typical diagrams for step response of a closed loop system with g(s) = 1(s+1)6
 for typical values of forward path gain ‘f’. Comment on the speed of response,overshoot as ‘f ’ value decreases. [16]
 5. Explain briefly about the circle criteria. [16]
 6. Explain the design procedure for multi variable system. [16]
 7. What are the control statements in MATLAB and explain each with one simpleexample? [16]
 8. Explain the foolowing MATLAB commands with examples
 (a) step
 (b) impulse
 (c) isim
 (d) margin. [16]
 ? ? ? ? ?
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 1. (a) If A, B, C are real matrices independent of ‘s’ and D(s) is a real polynomialmatrix, write system matrix P(s). How this matrix is called.
 (b) Obtain transfer function matrix for a system represented by a state - spacesystem matrix. [8+8]
 2. Derive the sufficient and necessary condition for state controllability of the followingsystemX ((K + 1)T ) = GX(KT ) + Hu(KT ) [16]
 3. State and explain Nyquist stability criterion. [16]
 4. Draw a typical diagram for design of phase lag compensator using inverse Nyquistdiagram for a system g(s) = 1
 (s+1)6. How it is useful for the design of the compen-
 sator. [16]
 5. Write short notes on:
 (a) Describing function
 (b) Non-minimum phase response. [8+8]
 6. Is the matrix Q(s)=
 [
 2− 3s + 1
 s + 3s + 4
 ]
 dominant on a suitable large contour D and show
 that the corresponding system is open loop unstable and cannot be stability by anF1>0 and F2>0. [16]
 7. Mention the operators and special characters in MATLAB and write the purposeof each operator. [16]
 8. Explain 4 important commands in control system toolbox. [16]
 ? ? ? ? ?
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 1. (a) What is the difference between apoptosis and necrosis?
 (b) Explain in detail the tumors necrosis factor receptor super family? [8+8]
 2. Explain the role of retinoblastoma protein in the cell cycle control? [16]
 3. What is a carcinogen? Explain the complete and incomplete carcinogens? [16]
 4. What are oncogenes? Explain any two oncogenes in radiation carcinogenesis andtheir action? [16]
 5. Write short notes on:
 (a) Angiogenesis.
 (b) Tumor viruses and cancer. [8+8]
 6. Write short notes on :
 (a) Clonal dominance theory of tumor progression.
 (b) Current working hypothesis of tumor progression. [8+8]
 7. Write short notes on:
 (a) Screening and treatment of infections.
 (b) Samples for analysis-cell lines, tissues, and biological fluids. [8+8]
 8. Write short notes on:
 (a) Possible outcomes of chemotherapy in cancer.
 (b) Possible outcomes of hormonal therapy in cancer. [8+8]
 ? ? ? ? ?
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 1. What is cell cycle and explain the process involved in the regulation of cell cycle?[16]
 2. Explain:
 (a) APC gene
 (b) BRCA1 gene. [8+8]
 3. What is a carcinogen? Explain different types of carcinogens in the developmentof cancer? [16]
 4. List out the sources of ionizing radiation? Write the effects of X-ray radiation onthe tumour progression? [16]
 5. Write short notes on:
 (a) Angiogenesis.
 (b) Tumor viruses and cancer. [8+8]
 6. Describe the process of haemostasis include examples of disease process. [16]
 7. Explain:
 (a) Role of cancer biomarkers in the differentiation of tumor?
 (b) Categories of tumor markers. [8+8]
 8. Write short notes on:
 (a) Radio sensitizers.
 (b) Radio protectors. [8+8]
 ? ? ? ? ?
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 1. (a) Differentiate normal cells and cancerous cells?
 (b) Explain the progression of cancerous tumours? [8+8]
 2. Define tumour suppressior genes (TSG)? Explain the mechanism of action of TSGin the regulation of cancer progression at least with two examples? [16]
 3. Write an account on individual differences in drug metabolizing enzymes and sus-ceptibility to carcinogenesis? [16]
 4. What are the different organs in which ionizing radiation can induce cancer Explainthe changes in organs at least with one example? [16]
 5. Write short notes on:
 (a) Angiogenesis.
 (b) Tumor viruses and cancer. [8+8]
 6. Explain the role of ECM components and the basement membranes in tumor metas-tasis.
 [16]
 7. Write short notes on:
 (a) Advances in diagnostic imaging in the dignosis of cancer.
 (b) Cancer evaluation through genomic and proteomic profiling. [8+8]
 8. Describe different classes of isotopes with potential use in radio immunotherapy.[16]
 ? ? ? ? ?
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 1. Explain:
 (a) PI-3kinase
 (b) RTKs. [8+8]
 2. What is tumour angiogenesis? How a tumour can be repaired? [16]
 3. Explain the presumptive precancerous stages between normal and malignant tis-sues? [16]
 4. Write short notes on:
 (a) Nucleotide excision repair
 (b) Base excision repair. [8+8]
 5. Explain :
 (a) Why p53 is regarded as “guardian of the genome”.
 (b) Process of cell cycle regulation by retinoblastoma. [8+8]
 6. Describe tumor invasion of Basement membrane. [16]
 7. Explain:
 (a) DNA based invitro diagnosis of cancer.
 (b) Methods involved to predict the aggression of cancer. [8+8]
 8. Write short notes on:
 (a) Possible outcomes of chemotherapy in cancer.
 (b) Possible outcomes of hormonal therapy in cancer. [8+8]
 ? ? ? ? ?
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