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1. Describe worlds Water Resources and Water Resources of India?

2. Explain various forms of precipitation?
3. Discuss with a neat sketch various methods used to compute average rainfall over a basin?

4.  Discuss the following (i) Depth-Area-Duration curves (ii) Probable Maximum Precipitation (PMP)

5. What are the precautions to be taken in selecting a site for the location of rain gauge? 

6.  List out various practical applications of hydrology?
7. Describe the hydrological cycle with a neat sketch?

8. Describe the principle of working of a float type recording rain gauge with a neat sketch. Discuss its advantages and disadvantages?
9. A basin has the area in the form of a pentagon with each side of length 20Km. The ﬁve rain gauges located at the corners A, B, C, D and E have recorded 60, 81, 73, 59 and 45 mm of rainfall respectively. Compute average depth of rainfall over the basin using arithmetic mean and Theissen polygon methods?

10. The annual rainfalls at 7 rain gauge stations in a basin are 58, 94, 60, 45, 20, 88 and 68cm respectively. What is the percentage accuracy of the existing network in the estimation of average depth of rainfall over the basin? How many additional gauges are required, if it is desired to limit the error to only 10%.
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1. Describe various factors affecting runoff?

2. Define Ø-index and W-index and bring out the difference between them. How is Ø-index determined from the rainfall hyetograph?
3. Discuss the various factors affecting evapotranspiration?
4. The rates of rainfall for successive 30 min period of 210 min storm are: 3.5, 4.0, 12.0, 8.5, -index of 3.5 cm/hr, find out the net rainfall in cm,(4.5, 4.5 and 3.0 cm/hr. Assuming the  the total rainfall and the value of W-index.

5. Differentiate between (i) Potential evapotranspiration and actual evapotranspiration. (ii) Actual infiltration rate and infiltration capacity.
6. The rate of rainfall for the successive 30 min period of a 3-hour storm is: 1.6, 3.6, 5.0, 2.8, 2.2, 1.0 cm/hr. The corresponding surface runoff is estimated to be 3.6 cm. Establish the φ-index. Also determine the W –index?
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1. Describe how unit hydrograph can be used to predict the runoff from a storm? What are the uses of unit hydrograph?
2. Sketch a typical hydrograph resulting from an isolated storm and explain various features of it?
3. Explain ‘synthetic unit hydrograph’?
4. Define an ‘S-curve hydrograph’ giving a neat sketch, and state its use?
5. The ordinates of a 12-hour unit hydrograph are given below. Compute 6-hour unit hydrograph ordinates using S-curve technique.
6. Describe various factors affecting runoff?
7. The ordinates of a 3-hr unit hydrograph are given below. Derive the flood hydrograph due to a 3-hr storm, producing a rainfall excess (net rain) of 4 cm. The base flow is estimated to be 3 cumec and may be assumed constant.
	Time (hr)
	0
	3
	6
	9
	12
	15
	18
	21
	24
	27

	3 hr UH Coordinates

(Cumecs)
	0
	1.5
	4.5
	8.6
	12.0
	9.4
	4.6
	2.3
	0.8
	0


8. The ordinates of a 4-h UH are given below. If there is a 4 cm effective rainfall occurring uniformly for 4-h, calculate the DRH resulting from the storm.
	Time (hr)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24

	4 hr UH Coordinates

(Cumecs)
	0
	9
	24
	50
	66
	72
	65
	53
	28
	20
	11
	6
	0
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1. Explain how the reservoir characteristic curves are prepared? 

2. Explain the Muskingum and puls methods of Routing?
3. From the historical data of annual flood peaks of a catchment the mean and standard deviation are estimated at 20000 m3 /sec and 10000 m3 /sec. An existing structure on this catchment has been designed for 40000 m3 /sec. What could be its return period? (Assume standard deviation and mean of the reduced extremes which depend on the sample size and taken from Gumbel’s table are 1.06 and 0.52). 

4. Define flood routing. What are the uses of flood routing?

5. Describe the method of estimating a Tr – year flood using Gumbel’s distribution?

6. Discuss various flood control methods and management?
7. Differentiate between (i) Hydraulic routing and hydrological routing (ii) Prism storage and wedge storage

8.    The following information is available at a gauging site



River

Data
Mean of the Flood
Standard deviation Length

                             

(m3/sec)

 SHAPE  \* MERGEFORMAT 




A
80 Years
6200


2850.0


B
50 Years
5400


3210.0

            Estimate 200 year and 500 year ﬂoods for the two rivers using Gumbel’s method?
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1. An aquifer has an average thickness of 50 m and an aerial extent of 150 ha. Estimate the available ground water storage if the aquifer is unconfined and fluctuation in GWT is observed as 10 m. 
2.  State Darcy’s law and its limitations?
3. A tube well penetrates fully an 8 m thick water bearing stratum (confined) of medium sand having coefficient of permeability of 0.004 m/sec. The well radius is 15 cm and is to be worked under a drawdown of 3 m at the well face. Calculate the discharge from the well. What will be the percentage increase in the discharge if the radius of the well is doubled? Take radius of zero drawdown equal to 400 m in each.
4. Derive an expression for the steady state discharge of well fully penetrating into a confined aquifer?
5.  List out the assumptions made in the analysis of steady radial flow into well?
6. List out the assumption made in the analysis of steady radial flow into well. 
7. Distinguish between (i)Transmissivity and storativity (ii) Darcy velocity and actual velocity
8. Distinguish between (i) Aquifer and Aquifuge (ii) Aquiclude and Aquitard (iii) Groundwater and perched groundwater.
9. Design a tube well for the following data :

Yield required = 0.2 cumec. 

Thickness of conﬁned aquifer =40 m

 Radius of circle of inﬂuence = 30 0m 

Permeability coeﬃcient =80m/ day

   Drawdown= 6m

10. A tube well of 30m diameter penetrates fully in an artesian aquifer. The strainer length is 15 m. calculate the yield from the well under a drawdown of 3 m. The aquifer consists of sand of effective size of 0.2 mm having coefficient of permeability equal to 50 m/day. Assume radius of influence is equal to 150 meters.

11. During a recuperation test, the water in an open well was depressed by pumping by 2.5 meters and it recuperated 1.8 meters in 0 minutes. Find

                  i) Yield from a well of 4m diameter under a depression head of 3 meters,

                  ii) The diameter of the well to yeild 8 litrers/second under a depression head of 2 meters.
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1. A watercourse has a culturable command area of 1200 ha. The intensity of irrigation for crop A is 40% and for B is 35%, both the crops being Rabi crops. Crop A has a kor period of 20 days and crop has a kor period of 15 days. Calculate the discharge of the watercourse if the depth for crop A is 10 cm and for B is 16 cm.
2. Explain various methods affecting duty? Discuss methods for improving duty?

3. List out the objectives and limitations of irrigation?
4. Write a detailed note on the following: (i) Principal crops and crop seasons (ii)Frequency of Irrigation [6] b) Find the delta for a crop when its duty is 975 hectares/cumec on the field, the base period of this crop is 120days.
5. Describe the detailed classification of water application methods? State the advantages and disadvantages of each of the method?

6. If the kor watering period for rice is 12 days and it requires 55cm of water. In form of the rainfall, the field receives 10cm per day. What is the area that can be irrigated with 1 cumec and 5 cumec of discharge? 

7. Define and explain the reasons for water logging and drainage?
