
: ,:-iructions: (1) Answer to the two sections must be written in separate answer books. , 
'i 

a,
(2) Figures to the right indicate full marks. '

i:jnsu*r suitaUle data tf;a;;:

Section-I '  ,

Que. - I (A) A single column vertical manometer is connected to a pipe containing oil of
sp.gravity 0.9. The area of the reservoir is 80 times area of the manometer
tube. The reservoir contains mercury of sp. Gravity 13.6. The level of
mercury in the reservoir is at a height of 30 cm below the center of the pipe 06
and difference of mercury level in the reservoir and right limb is 50 cm.
Find the pressure in the pipe.
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Define the following coefficients : (i) coef{icient of velocity , (ii) coefficient
of contraction and (iii) coefficient of discharge

oR
A simple manometer is used to measure the pressure of oil (sp. gravitp0.S)
flowing in a pipe line. Its right limb is open to atmosphere and left limb is
connected to the pipe. The cei-r'u-e of the pipe is 9cm beiow the ievel of
mercury (sp.gravity 13.65) in the right limb. If the difference of mercury
ievel in the two limbs is 15 cm, determine the absolute pressure of the oil in
pipe.

Enlist types of Manometer and Explain any one in detail with neat sketch.

Determine the loss of head due to friction in pipes by using Darcy's forrnula
and Chazy's formula

A horizontal pipe 50 m long is connected to a water tank at one end and
discharge freely in to the atmosphere at the other end for the first 30 m of its
length from the tank, the pipe is 200 mm diameter and its diameter sriddenly
enlarged to 400 mm. The height of the r,vater level in the tank is l0 m above':he centre of the pipe. l)raw the hydraulic gradient line and total energy line"
(Take f:0.01 for both sides)

OR
Define orifice and Derive equations fbr finding out discharge through Fuliy
Submerged orifice.
The head cf water over an orifice of diameter 110 mm is B m. The r.vater
coming oui from orifice is coiiectecl in a circuiar tank of iliameier 2.1 m. The
rise water level in circuiar tank is 1 m in 30 seconds. Also the co-ordinates of
certain on the jet, *reasureii froni .rena-contrasta are 4.5 mhorizontal and 0.2
crn vertical" Find the hydrauiic coeificients C6, il u and C".
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Define cipolletti weir anci derive equa-tion for finding out rlischarge through

it.
A rectangular channel 1.5 rn wide has. a discharge of 200 lit/sec' which is

measured by a right;gil V-notitrweir. Find the position of the apex of the

notch from tlre beO oI the channel if maximum depth of water is not to

exceed 1m. Take Ca=0.62

Whatdoyouunderstandbythetermmajorenergylossandminorenelgy
loss in pipes? ,
, .

Derive the Continuity equation in Cartesian co-ordinates'

A wooden cylinder of length L and diameter LlZ isfloating on rvater with its

u,ds vertical. Find tf" *.iu centrio height if the specific gravity of wood is

0,6.
oR

Derive Euler's equation of motion'
A vertical gate of 5 m height and 3 rn wide closes a tunnel running fulI with

water. The pressur. ut inJUofiom of the gate is 195- 19'i*'. Detennine the

totut pressure on the gate and position ofthe centre ofthe pressure'

Derive an expression for the tbrce exerted on a submerge{ vertical and

horizontal plane t*iu." UV the static liquid and locates the position of center

ofpressure
A tapezoidal plate measuring 2m at.top edge and:I""t the bottom edge is

immersed in water *ith the pian making an irgle 9fJ0" to the free surface of

water, The top una tft* Uottom edges 6 at lrnand 2m respectively from the

surface. Determine tlie hydrostatic force on the plate'

OR

Derive an expression for the Meta centric height of a floating body

analytically.
A 5cm diameter nozzleis attaolrerl to pipe of l2cmdiP:j:l'at its discharge

end. The rate of discharge of water through the nozzle is 15lits/s and pressure

at the base of the nozile is 1.6bar. In the discharge end, the pressule ls

atmosptreric. Calculate the coefficient of discharge for the nozzle' Assume

that the base of the nazzleand the outlet of the nozzle are at same elevation'

$/hat is the difference between dynamic viscosity and kinematic Viscosity?

How does viscosity of fluid vary r'vith temperature?

Explain the term capiliarity and derive the equation for capiilary rise and

capillary fali.

A metaliic body floats at the interface of mercury of specific gravity 13 '6 and

water in such a way that 30o/o of its volutne is submerged in merctry and

7A%inwater" Find the density of the metaliic body"
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