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Instructions :
e The figures in the margin indicate full marks.

* Total five questions are to be attempted. Two
questions from each Section are must.

* Candidates are required to give their answers in their
own words as far as practicable.

e All questions have been printed both in Hindi and
English. In case of any ambiguity in Hindi version,
the English version shall be considered authentic.

e Parts of the same question must be answered together
and must not be interposed between answers to other
questions.
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SECTION—A
Qug—3AH

1. (a) Define soil erosion. Listing various
forms of soil erosion by water, describe
various stages of gully development. 1+4=5

(b) Determine the dimensions of a
trapezoidal-shaped grassed waterway
to carry a peak discharge of 4-0 m3/s.
The bottom slope of the waterway is
0-3% and the values of safe velocity and
Manning’s roughness coefficient are
09m/s and 0-045 respectively. The
recommended side slope for the
channel is 2:1 (Horizontal : Vertical). 10
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2. (a) Draw a neat diagram of a straight drop
spillway and label its various
components. Also, write advantages
and disadvantages of a drop spillway.

2%+2%2=5
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() How a windbreak is different than
shelterbelt? The distance of full
protection from a windbreak of height h
is d when prevailing wind direction is at
an angle of ¢ from the windbreak. Now,
the wind changes its direction and
makes an angle of ¢ from the
perpendicular to the windbreak and the
distance of full protection becomes 2d.
Determine the angle of wind
direction in both the cases. 2+8=10
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3. (a) How does GIS differ from remote
sensing? Discuss merits and demerits
of conventional and remote sensing
approaches. 2+3=5

(b) Discuss utility of ponds in agriculture.
Determine the earthwork volume of a
dugout farm pond if the average depth
of the pond is 4:0 m, bottom width is
12:0 m and bottom length is 30 m. The
side slope of pond walls is 2:1 (H:V).

2+8=10
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4. Write short notes on any five of the
following : 3x5=15
(a) Temporary and permanent structures
(b) Water harvesting and its techniques
(c) Drop inlet spillway
(d) Principles of flood routing
(e) Universal soil loss equation
(f) Objectives of watershed management

{g) Mechanics of wind erosion
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SECTION—B
QUE—

5. (@) With the help of a neat diagram,
discuss construction and working of a
centrifugal pump. How does a
centrifugal pump differ from a positive
displacement pump? 3+2=5

(b) A stream of 145 lit/sec from a source is
delivered at the rate of 125 lit/sec to
the field. The time taken to irrigate an
area of 1:8 ha with this stream is
10 hours. The effective depth of root
zone of the crop is 2-0 m and 500 cubic
meter water is lost in the field.
Determine water conveyance and water
application efficiency. 10
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6. Write short notes on any five of the
following : 3x5=15
(a) Techniques of soil moisture
measurement

(b) Confined and unconfined aquifers
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(c)
(d)
(e)
1]
(9)

Food grain storage structures
Causes and remedies of waterlogging
Flow measuring devices

Water requirement of crops

Common building materials and their
properties
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What do you understand by drainage

coefficient? Describe different methods
of drainage and list their merits and

demerits. 1+4=5

A 20 cm diameter well is pumped at a
uniform rate of 2000 lit/minute.
Observations of drawdown taken at 1 m
and 100 m distances from the centre of
the well are found to be 10 m and
0-5m respectively. Determine the
hydraulic conductivity of the water
bearing strata assuming the thickness
of the saturated part of the aquifer to
be 30 meters.
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8. (a) Describe ‘Bukhari’ type grain storage
bin with the help of a neat diagram. A
cylindrical storage bin is to be
constructed to store 50 metric tons of
wheat. Find the dimensions of the bin
if the sgeciﬁc weight of wheat is
800 kg/m® and the ratio of diameter to
height of storage bin is 1:2. Design is
to be done considering 10% additional
storage capacity. 2+3=5

(b) What is Cipolletti weir? Classify weirs
based on their shape, crest, end
contraction, ventilation and flow
conditions. Determine the value of
drainage coefficient if the rate of flow in
the canal due to drainage of 550
hectares of land is 1:6 m3/s. 2+4+4=10
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