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SECTION "A"

[20 e x 0.5 = l0 marks]
Tick (r; the most appropriate answer.

l. Newton's law of viscosity states that
a. Shear stress is directly proportional to the velocity
b. Shear stress is directly proportional to the velocity gradientc. Shear stress is directry proportionar to shear strain
d. Shear stress is directry proportionar to the viscosity

2. Hydraulic radius is equal to the
a. Area divided by the square of the wetted perimeter
b. Area divided by the wetted perimeter
c. Wetted perimeter divide by the area
d. Square root ofthe area

3' In most of the economical rectangular sections of a channel, depth is kept equal toa. One- fourth of the width b. Three times the hydraulic radiusc. Half the width d. Hydraulic mean depth

4' In a hydraulically most efficient trapezoidal channel section the hydraulic radius R isequal to
a. y/2 b. y c. y/4 d. 6y

5' The phenomenon occurring in an open channel when a rapidly flowing stream abruptly
changes to slowry flowing stream causing a distinct rise ofa. water hammer b. Hydrauric jump c. criticar discharge d. Specific energy

o

_@ 6 In parallel pipes
a. The discharge is same in all pipes
c. The velocity is equal in all pipes

b. The head loss is same in all pipes
d. The Hardy-Cross method is use

Identify the incorrect statement:
a. Mild slope channels are Mr, Mz, and Ml
b. Adverse slope channels are 42 and Ar
c. Horizontal channels are H1 and H3
d. Critical slope channels are C1 and C3

The total number of possible types of GVF profiles area.9 b.ll c.t2 d.t5

The direct step method of calculating the GVF profiles uses the reration
a. AE = Ax (S" - S) b.Ax = AE/ (S" _ Sr)
c. Ax = AE* (S" - S, d. Ay = Ax* (S" _ S,)l (t_pr)
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Piezometric head is the sum of
a. Pressure head, datum head, and velocity head b. Datum head and velocity head
c. Pressure head and velocity head d. Pressure head and datum head

In the uniform flow in a channel of small bed slope, the hydraulic grade line
a. Coincides with the bed
b. is considerably below the free surface
c. is considerably above the free surface
d. essentially coincides with the free surface

Rigid boundary channel is designed by
a. Method of economic section
c. Alluvial soil regime approach

b. Method of tractive force
d. Hardy cross method

d.1"Id(y*-T,)

d. Bed forms

c. Reynolds number d. Weber number

Dimensions Shield's number, Cs is given by
a.dl6(y,-y*) b.(o/d(y,-T*) c.d(7,-T*)l1o

The formation of channel bed due to flowing liquid is called
a. Bed load b. Wash load c. Suspended load

15. The ratio of the inertia and viscous forces acting in any flow ignoring other forces is
called
a. Euler number b. Froude number

t6. Dynamic similarity between the model and the prototype is the
a. Similarity of motion b. Similarity of lengths
c. Similarity of forces d. Similarity of discharge

17. Under which of the following conditions the closure of valve is considered sudden
a. The duration of valve closure greater than2LlC
b. The duration of valve closure is less than L/C
c. The duration of valve closure is less than2LlC
d. The duration of valve closure is greater than2ClL
Where L and C have their usual meanings.

l8 For maximum discharge through a circular channel, the depth of flow should be equal to
a. 0.6 times the diameter of the channel b. 0.8 times the diameter of the channel
c. 0.95 times the diameter of the channel d. 1.2 times the diameter of the channel

l9 The cross-section of a channel is said to be best, if the
a. Hydraulic mean depth is maximum
b. Section has the least perimeter for a given area
c. Roughness coefficient is maximum
d. Section gives maximum area for a given flow

20. In a hydraulic jump the energy loss is expressed as

a.(yz - y)2l4yt.yz
c.(yz- yt)l4yr.yz

(b

b.(yz - y)3l4yt.yz
d.(y, - y,)''214y,.y,
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SECTION ''B''

Make suitable assumptions wherever needed. The figures in the parenthesis indicate the marks
allocated for the question.

l. Explain the terms distorted models and undistorted models. What is the use of distortedmodels? [3+ I ]

2. A Spillway model is to be built to a geometrically similar scale of l/50 across a flume of
600mm width. The prototype is l5m high and maximum head on it is expected to be 1.5 m.
a. What height of model and what head on the model should be used?
b. If the flow over the model at a particular head is l2 l/s, what flow in prototype isexpected? t3l

3. A most econ-omical rectangular channel is to discharge water at the rate of I Scumecs with
a velocity of 2.5 m/s. Design the channel if C = 70. - t5I

OR
Water flows at l00liter p-e-rsecond down in a_rectangular flume of width 600 mm having
adjustable bottom slope..lf Chezy's-constant C is 56, find the bottom slope necessary foI
uniform flow with a depth of flow of 300mm. Also find the conveyance K of the flume.

4. The discharge of w-at^er through a rectangular channel of width 8m is l5m3/s when depth
of flow of water is 1.2m.
Calculate:
i.. Specific energy of flowing water ii. Critical depth and critical velocity
iii. Value of minimum specific energy. t3]

5. A hydraulic pipe line is 3.8 km long and 40 cm in diameter is used to convey water with a
velocity of 2m/s. Determine the pressure growth, if the valve provided at the outflow end
is closed in ri) 20 seconds (ii) 3 seconds . Consider pipe to be rigid and take bulk of water
k = 20* 108 Nim2 Vl

6. A rectangular channel 8m wide carries a discharge of I lmr/s (Manning's n = 0.025, bed
slope.of 0.0_016). Compute the length of backwater profile created by idam which backs
up a depth 2m immediately behind the dam by Direct Step method. take at least 3 steps
to compute the profile. 'Jl

7 . Dq:igl a rigid boundary irrigation channel laid on a slope of 0.001 6 with a discharge 9. I
m'ls. Assume Manning's n = 0.01 5 with permissible veiocity I .3 m/s. - 

t5l

OR
O:::gl a channe.l to carry a .119w of 6.91 m3/s. The channel has to be excavated through
stiff clay with a longitudinal slope of 0.00318.

Write short notes on IANY THREET
a. Specific energy and Specific energy curve
b. Pipes in series and parallel -

9. Flow types on the basis of critical depth/Froude's number
d. Backwater curve and afflux
e. Various kinds of bed fbrms
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