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1. a)
Define Irrigation.  What is the necessity of irrigation..

 b)
Describe in brief some of the important irrigation projects and multipurpose river valley projects undertaken or completed after independence of our country.

2. a)
Define optimum moisture content, field capacity, wilting point and saturation capacity.

   b)
The gross area of an irrigation project is 50,000 hectares.  Out of this, about 5000 hectares have been utilized for dwellings, roads, bridges, etc.  The area to be cultivated during Rabi is 35000 hectares and during kharif 25000 hectares.  The duty of canal water for Rabi crop is 5000 hectares/cumec and for the kharif Crop is 3000 hectares/cumec.  Find the design discharge for the canal after giving a 10% allowance for peak discharge and loss of water in transit.  

3. a)
Hydrology is a highly interdisciplinary science.  Justify.

    b)
Describe the hydrologic cycle with a neat sketch.

4. a)
What do you mean by Antecedent precipitation index.  Explain.

    b)
List out and explain various physiographic factors affecting runoff.

5. a)

Explain the terms perched water table, Hydraulic conductivity and specific yield.

 b)
An unconfined aquifer has an area of 325 km2, thickness of 24.5 m and a porosity of 20%.  What is its specific retention if it can yield 1890 million cubic metres of free-draining water.

6. a)
What are the various investigations required for a canal project (Distribution system).  Explain in brief.

    b)
Explain the limitations of Kennedies theory.

7. a)
What is the difference between a diversion head works and storage head works.  What considerations will you have while selecting site for a diversion head works.

 b)
What are the functions of a silt excluder.  Discuss the various design considerations.

8. 
Describe with the help of suitable sketches, Bligh’s creep theory for the safe design of an apron in an irrigation work.  What would be the nature of gradient diagram according to this theory and why.  Discuss the limitations and anomalies of Bligh’s method.
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1. a)
Write a note on scope of irrigation.  What is meant by a multipurpose river valley project.

    b)
Explain the benefits of irrigation.

2. a)
Define GCA, CCA, Kor depth and kor period.

    b)
Find field capacity of soil if root zone depth is 2.5 m, existing water content is 7.5%.  Dry Density of soil is 1.5 gm/c.c.  Water applied to the soil is 600 cubic meters, water losses due to evaporation is 15% and area of plot is 1000 square meters.

3. a)
List out various practical applications of Hydrology.

 b)
What are the basic data required for Hydrological studies.  Name the agencies from which the data can be obtained.

4. a)
Differentiate Runoff, yield and maximum flood discharge.

    b)
Discuss the influence of physiographic factors on the volume of runoff and on the time distribution of runoff.

5. a)

Distinguish between


i)
Open well and Tube well


ii)
Drainage Divide and Ground water divide


iii)
Specific capacity and specific yield of an aquifer.

 b)
In a water table aquifer of 50m thickness, a 20 cm diameter well is pumped at a uniform rate of 0.05 m3/sec.  If the steady state drawdown measured in the observation wells located at 10m and 100m distances from the well are 6.5 m and 0.25m respectively, determine hydraulic conductivity of the aquifer.

6. a)
What are the various factors that affect the alignment of a canal.  How would you decide the alignment of a water course.

    b)
Explain the procedure for the design of an alluvial channel by Kennedy’s theory when (i) Bed slope is given
(ii) B/D ratio is given.

7. a)
Draw a neat layout of Diversion head works and indicate the various components of the system.  What are the functions of diversion head works.

   b)
What are the functions of silt ejectors.  Discuss the various design considerations.

8. a)
Explain the design procedure of a vertical drop wier.

   b)
Explain Bligh’s creep theory.
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1. a)
Give a bird’s eye view of irrigation engineering, tracing the history of a drop of water from the cloud to field.

    b)
List out the ill effects of irrigation.  How would you reduce the ill effects.

2. a)
Distinguish between:


i)
Crop rotation and Mixed cropping


ii)
Base period and kor period


iii)
Field capacity and available moisture.

   b)
After how many days the farmer should apply water to his field to ensure efficient use of irrigation water, if the field capacity is 27%, permanent wilting point is 14%, density of soil is 1500 kg/m3, effective root zone depth 0.75 m and daily consumptive use of water is 11 mm.

3. a)
Describe various types of precipitation 

 b)
The hyetograph of a storm of 6 hr duration is constructed with varying time 

intervals: at 20 minutes internal for the first one hour,  at 40 minutes interval for the next 2 hours and at one hour interval for the last 3 hours.  The successive ordinates of the hydrograph in mm/hr are 66, 75, 54, 48, 69, 51, 38, 47 and 25.  Determine the total rainfall depth produced by the storm.

4. a)
What is Dependable yield.  What is the significance of it.

    b)
Write down the water balance equation of a drainage basin and explain the significance of each term.

5. a)
Explain (i) Darcy’s Law and its validity,
(ii) Aquifer parameters.

 b)
In a water table aquifer of 50 m thickness, a 20 cm diameter well is pumped at a uniform rate of 0.05 m3/sec.  If the steady state drawdown measured in the observation wells located at 10m and 100m distances from the well are 6.5m and 0.25 m respectively, determine radius of influence and drawdown in the well.

6. a)
Explain the general consideration for alignment.

    b)
Design a regime channel to carry a discharge of 50 cumecs.  Assume silt factor as 1.0.
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7. a)
What do you mean by diversion head works.  Describe various investigations required for diversion head works.  

b)
What are the functions of canal head regulator.  Discuss the general design considerations of a head regulator.

8. 
Discuss the Khoslas method of independent variables.  How would you apply the corrections for thickness of floor, mutual interference of piles and slope of floor.
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1. a)
What are the various objectives in a multipurpose river valley project.  Explain them in detail.

    b)
What are the reasons because of which irrigation is necessary.  Explain them in detail.

2. a)
Define duty of a canal.  Explain what measures you would recommend for improving duty of the canal.

    b)
A water course has a CCA of 1000 hectares.  The intensity of irrigation for wheat crop is 45% and for rice crop is 30%.  Wheat has a crop period of 28 days and rice has a kor period of 20 days.  Calculate the outlet discharge kor depths for wheat and rice are respectively 12 cm and 20 cm.

3. a)
Describe with a neat sketch,  the principle of working of Symons’s non-recording raingange.  How does the Indian standard raingauge differ from symons gauge.

    b)
The network of 10 stations in and around a river basin have the Theissen weights of 0.10, 0.06, 0.11, 0.07, 0.08, 0.09, 0.11, 0.12, 0.16 and 0.10 respectively.  Stations 2,4 and 5 lie outside the basin while the remaining are inside.  If the rainfall recorded at these gauges during a storm are 150, 168, 158, 135, 156, 207, 138, 162, 114, and 132 mm respectively.  Determine the average depth of rainfall over the basin by Arithmetic and theissem mean methods. 

4. a)
Explain why rainfall-runoff relations are needed.  Discuss the relationship between runoff and seasonal or annual rainfall.

    b)
Explain how dependable yield is estimated from a given record.

5. a)
Derive an expression for the steady state discharge of a well in an confined aquifer.  Also list out the assumptions made.

 b)
Determine the yield from a 30 cm diameter well under a drawdown of 10 m in the well, if the radius of influence and hydraulic conductivity and 150 m and           5.0 m/day respectively.  The aquifer is unconfined with a thickness of 60 m.

6. a)
What are different types of buried membrane lining.  Describe.

    b)
Design a channel using Lacey’s theory to carry a discharge of 100 cumecs.  Assume silt factor of 1.0.
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7. a)
Differentiate between a weir and a barrage.  Discuss their relative advantages and disadvantages.

   b)
What are the functions of a divide wall in a diversion head works.  Explain the general considerations for the design of the divide wall.

8. a)
What do you understand by exit gradient. How would you compute this.  What is its significance.

    b)
Discuss in brief Khoslas solution for sub-surface flow below a composite floor.
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