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1. Define specific gravity and capillarity.
2. Define the terms (a) atmospheric pressure,
pressure and (c) absolute pressure.

1½+1½
(b)

gauge
1+1+1

*

3. Define the terms (a) uniform flow and (b) irrotational flow.
1½+1½
4. State any three assumptions made in Bernoulli’s equation.
1+1+1

5. A pipe of 1·5 km long of diameter 1·2 m with
velocity of
1 m/sec. Determine the head loss due to friction. [Take C

a
 65]

3

6. Write a short note on syphon system.

3

7. Derive the expression for the force exerted by the jet on
stationary inclined flat plate.

3

8. Define spec*ific speed of turbine.

3

9. Classify water turbines according to the direction of flow of
water in the runner giving one example for each type.
3

10. Define the heads (a) static head and (b) manometric head of a
centrifugal
pump.
1½+1½

10×5=50

11. An inverted differential manometer having an oil of specific
gravity 0·8 was connected to pipes A and B carrying waterunder
pressure as shown in the figure :

*

Determine the pressure in the pipe B in terms of kPa, if the
manometer reads as shown above the figure. [Take pressure in
the pipe A as 14·71 kPa]

10

12. (a)

State B*ernoulli’s equation and explain each term in it.

(b) Water is flowing through a tapered pipe having end
diameters of 150 mm and 75 mm respectively. Find the
discharge at the larger end and at the smaller end, if the
velocity of water at the larger end is 2·5 m/sec.

5

5

13. Two reservoirs are connected by a straight pipe 1·6 km long for
the first half of its length it has 160 mm diameter and then
suddenly reduced to 80 mm. The water level in the two
reservoirs differ by 30 m. Determine the rate of flow in
liters/min. [Take f  0  01] Neglect minor losses.
10
14. Derive the followings expressions for force of jet on series of
moving plates fixed on the rim of wheel : (a) force exerted by the
jet, (b) work done by the jet, (c) efficiency of the jet and
(d) condition for maximum efficiency of the jet.
10
15. (a) A jet of water of 10 cm diameter strikes a flat plate normally
with a velocity of 15 m/sec. The plate is moving with a
velocity of 6 m/sec in the direction of the jet and away from
the jet. Calculate (i) the force in the direction of jet and
(ii) the force normal to the plate.
(b)
5

5

Draw a neat sketch of Pelton wheel and explain its working.

16. A Kaplan turbine runner has an outer diameter 3·5 m and hub
diameter 1·75 m and develops 11772 kW power. When running
at 68 r.p.m. under a head of 20 m. The hydraulic efficiency is
88% and overall efficiency is 84%. Find the discharge through
the turbine and guide blade angle at inlet.
10

*

17. A single-acting single-cylinder reciprocating pump has a
plunger diameter 600 mm, stroke 360 mm, speed 75 r.p.m.,
static lift 12 meters and discharge 6870 liters/min. Determine
(a) coefficient of discharge, (b) slip and (c) power required,
if pump efficiency is 80%.
10
18. Explain the working of submersible pump with a neat sketch.
1)

Define (a) Incompressible fluid (b) Compressibility.

10

2)

Calculate the density and weight of one litre of petrol of specificgravity
0.7.

*

3)

Write any three differences between laminar from turbulent flows.

4)

Define coefficient of contraction (Cc) for the folw through orifice.

5)

Represent the hydraulic gradient line and total energy line for flow ofliquid in
a pipe graphically.

6)

What is Syphone and state its function.

7)

Write the expression for normal force exerted by the jet on stationaryinclined
flat plate.

8)

State the function of following parts of pelton wheel turbine
(a) Runner

9)

(b) Casing.

Write the classification of hydraulic turbines according to the directionof flow
of water in the runner.

10) State the uses of Air vessel in reciprocating pumps.
1. Determine the mass density, specific volume, and specific weight of
a fluid whose specific gravity is 0·75.
2. Define atmospheric pressure and gauge pressure.
3. Distinguish between uniform flow and non-uniform flow.

*
4. Define Reynolds number. What is its significance in fluid flow?
5. List the limitations of siphon.
6. Derive the
condition
througha pipe.

for

maximum

power

transmitted

7. A jet of water 25 mm diameter, discharging at 0·035 m3/sec
impinges on a flat fixed vertical plate. Calculate the force exerted
on the plate in kN.

8. State the f*
unctions of draft tube.
9. Define the following terms used in hydraulic turbines :
(a) Hydraulic efficiency
(b) Overall efficiency

10. What is cavitation? Mention its effects.

PART—B

10×5=50

Instructions : (1) Answer any five questions.
(2) Each question carries ten marks.
(3) Answers should be comprehensive and the criterion
for valuation is the content but not the length of the
answer.

11. Explain how pressure is measured at a point in a fluid, flowing
through a pipe using a simple U-tube manometer with neat
sketch.

12. The pipe diameter changes from 30 cm at section 6 m above
datum to 10 cm at section 3 m above datum. The pressure of
water at first section is 5 bar. If the velocity of water at first
section is 1·5 m/sec, find the intensity of pressure at second
section.

*

13. Water flows through a pipe of 200 mm diameter and 60 m long
with velocity of 2·5 m/sec. Find the loss of heat due to friction
by using—
(a) Darcy’s formula,

f

 0  005 ;

(b) Chezy’s formula, C  55.

14. A jet of water with 50 mm diameter impinges on a curved vane
and is deflected through 135º. The vane moves in the same
direction as that of jet with a velocity of 5 m/sec. If the rate of
flow of water is 30 lt/sec, determine (a) force on the vane in the
direction of motion, (b) work done per sec and (c)
efficiency.

15. Explain the* working of Francis turbine with neat sketch.
16. Describe multistage pump with—
(a) impellers in parallel;
(b) impellers in series.
17. A single-acting reciprocating pump having a bore of 150 mm
diameter and stroke of 300 mm discharges 200 litres of water per
minute at 40 rpm. Neglecting losses, Find—
(a) theoretical discharge ;
(b) coefficient of
(c)
18. (a)

discharge ;

slip of the pump.
Explain the governing of reaction
diagram.

turbines

with line
5

(b) Derive an expression for the force exerted by the water jet
on moving flat plate.

5

*
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PART-B
10x5=
50M

11) A differential manometer is connected at two points A and B of two pipes as
shown in the fig. 1. The pipe A contains a liquid of Specificgravity 1.5, While
pipe B contains a liquid of specific gravity 0.9. The pressures at A and B are
9.81 X 104 N/m2 and 17.66 X 104 N/m2respectively. Find the difference in
mercury level (h) in the differentialmanometer.
12) Water flows through a vertical contraction from a pipe of diameter ‘d’to another

pipe of diameter ‘d/2’ as shown in fig.2. The water velocityat inlet to contraction
is 2 m/s and pressure is 200 KN/m2. If the height of contraction is 2 m. Find the
pressure at the exit of contraction.

*

*
/4481
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13) Find the power transmitted through hydraulic pipe 1 Km long and 150mm
diameter discharging 0.1m3/s of water. The pressure at the supply
end (power st*ation) is 6 N/mm2 and coefficent of friction, f= 0.0075.
Find also efficiency of transmission.

14) A jet of water of diameer 10 cm strikes a flat plate normally with a velocity of
15 m/s. The plate os moving with a velocity os 6 m/s inthe direction of the
jet and away from the jet. Find
(a) Force exerted by the jet on the plate.
(b) Work done by the jet on the plate per second.
(c) Efficiency of the jet.

4+3+3=10M

15) (a) Derive an expression for the normal force and work done by jeton a
inclined plate moving in the direction of jet.
5M
(b) What is a draft tube? Why it is sued in a reaction turbine?

5M

16) Explain the construction details and working of Francis Turbine witha neat
sketch.
17) A double acting single cylinder reciprocating pump has the following
specifications:
4+3+3=10M
Cylinder diameter = 200mm,
Stroke = 300mm,
Gross height to which water is lifted = 20m, Speed = 40 rpm
Determine :
(a) Theoretical Discharge
(b) Theoretical power required to drive the pump
(c) Coefficient of discharge and Slip, if the actual discharge is12litres/sec.

*

18) Explain the working of submersible pump with a neat sketch. Write the
applications.
6+4=10M

*
/4481
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1. Define the following :
(a) Weight Density
(b) Specific Gravity
2. Define buoyancy and buoyant force.
3. State the reason for high Energy losses in turbulent flow.
4. State Bernoulli’s theorem.

*

5.

What are the factors responsible for loss of head during flow

through
pipes.
6. Define the following :
(a) Hydraulic Gradient line
(b) Total energy line
7. A jet of water 20mm diameter discharging 30 litres/sec strikes
normally on a fixed flat vertical plate. Determine the force exerted
on the plate.

*
/4481
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8. State three differences between Impulse and reaction turbines.
9. State the f*unction of the following parts of Pelton wheel turbine
(a) Runner, (b) Breaking jet.

10. What is the purpose of priming in a Centrifugal pump.

PART–B
Instructions :

(1)

10×5=50

Answer any f ive questions.

(2) Each questions carries ten marks.
(3) Answers should be comprehensive and the criteria
for valuation are the content but not the length of
the answer.

11. (a) Explain the working principle of Bourdon pressure gauge with a
neat sketch.
(b) The pressure of water in a pipe line was measured by a simple
manometer containing mercury as shown in fig 1. Determine the
pressure of water in the pipe in terms of KPa.

*
12. A venturimeter has an area ratio ( inlet of the venturimeter to
throat) 9 to 1, larger diameter is 300mm. During the flow, the

*
/4481

[ Contd....

recorded pressure head in the larger section is 6.5m and that at the
throat 4.25m. If the coefficient of discharge, C d is 0.99. Find the
discharge through the venturimeter.

*
/4481

[ Contd....

13. The difference in water surface in two reservoirs A and B is 10m
and gauge pressure of air space in A is 50 kN/m 2. They are
connected *by a single pipe 250m long and 200mm in diameter as
shown in the fig. 2. If the friction factor(f) is 0.08, Calculate the

discharge.
14. A jet of water of diameter 7.5cm strikes a symmetrical curved plate
at its centre with a velocity of 20 m/s. The curvedplate is moving
with a velocity of 8 m/s in the direction of jet. The jet is deflected
through an angle of 1650. Find
(a) Force exerted by the jet on the plate in the direction of jet
(b) Power of the jet
(c) Efficiency of the jet
15. (a) Drive an expression for the normal force and work done by the
jet on a flat moving plate.
(b) Draw the line diagram of a hydro electric power station and
label its main elements.

*

16. A kaplan turbine runner has an outer diameter of 4.5m and an inner diameter of 2.5m developes kW when running at 140rpm under
a head of 20m. The hydraulic effciency is 94% and overall
efficiency is 80%. Find the discharge through the turbine, and the
guide blade angle at inlet.

*
/4481
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1. Define

the

following

fluid

properties

:

1½+1½

(a) Viscosity
(b) Surface tension
2. Define (a) gauge pressure,
(c) absolute pressure.

*

(b) atmospheric

pressure

and
1+1+1

State the equation of continuity of flow and mention the units
of the contents in it.
1½+½+½+½

3.

4. Draw a neat sketch of venturi meter and label the parts.

3

5. Write Darcy’s formula for loss of head due to friction in
a pipe flow (a) in terms of velocity of flow and (b) in terms of
discharge.
1½+1½
6. What is syphon? State its function.

1½+1½

*
/4481
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7. A jet of wat*
er 75 mm in diameter strikes normally on a fixed flat
vertical plate. Determine the force exerted by the jet, when the
jet strikes the plate with a velocity of 25 m/s.

3

8. Draw the layout of hydroelectric power plant and indicate the
elements of the plant.

3

9. Write any three differences between impulse turbine and
reaction turbine.
1+1+1
10. What is cavitation? State its effects.

1½+1½

10×5=50

PART—B
Instructions : (1) Answer any five
(2) Each question

questions.
carries

ten

marks.

(3) Assume suitable data, missing if any.
11. (a)

The clearance between an 80 mm diameter
shaft and its journal bearing is 0·75 mm. If the
shaft rotates at 100 r.p.m, find the shear stress induced
in the lubricant.
[Take  = 0·1 Ns/m2]

(b) Convert 8  105
heads :

*

N/m2

6
into

(i)

Equivalent water height

(ii)

Equivalent mercury height

the

following

pressure

4

12. A horizontal venturi meter, 30
cm
×
15
cm,
discharges 80 liter/sec. If the difference of the pressure head
between inlet
and throat is 1·5 m of water, find the coefficient of discharge of
venturi meter.

*
/4481

[ Contd....

13. Find the maximum power transmitted through a pipe
of 100 mm diameter and 2 km long. The supply head is 4·9 kPa.
[Take f  0  01]
14. A jet of water of diameter 30 cm enters a fixed curved vane with
a velocity of 40 m/s at an angle of 20° to the horizontal. If the jet
leaves the vane at 15° to the horizontal, find the normal and
tangential forces exerted by the jet.

*
/4481

[ Contd....

15. (a)

Draw t*he velocity triangles for a jet
striking a moved curved vane at one trip.

of

water
5

(b) Write any five differences between Francis turbine and
Kaplan turbine.
5
16. The pitch diameter of Pelton wheel is 0·75 m and is running at
750 r.p.m. The net head on the Pelton wheel is 600 m. The angle
of deflection of the jet is 165° and the discharge through nozzle
is 0·1 m3/s. Find (a) power supplied at the inlet of the jet and (b)
hydraulic efficiency of the Pelton wheel.
17. A double-acting reciprocating pump running at 50 r.p.m. is
discharging 900 liters of water per minute. The pump has a
stroke of 400 mm and piston diameter is 250 mm. The suction
and delivery heads are 4 m and 25 m respectively. Determine
the slip and power required to drive the pump.
18. Explain the working of a centrifugal pump with neat sketch.
5+5
1.
2.

Define mass density and surface tension.
Write the relation between intensity of pressure and pressure
head, Derive the formula.

3.

Define terms (a) steady flow, (b) laminar flow.

4.

Define terms (a) non- uniform flow, (b) rotational flow.

5.

Write down Darcy’s formula for loss of head due to friction in a
pipe flow (a) in terms of velocity of flow (b) in terms of discharge.

6.

Write the equation for power transmission through
pipes and
mention what each letter stands for and state their units.

7.

A jet of water of 75 mm diameter strikes normally on a fixed flat
vertical plate. Determine the force exerted by the jet. When the jet
strikes the plate with a velocity of 20m/sec.

8.

Draw the layout of hydro-clectric power plant and indicate the
elements of the plant.

*

*
/4481
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9.

What is draft tube? Why it is used in a reaction turbine?

10. What is priming and why it is necessary?

*
/4481
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*
PART—B
5×10=50

Instructions :

(1)

Answer any five questions.

(2) Each question carries ten marks.
(3) Answers should be comprehensive and the criteria
for valuation are the content but not the length of
the answer.

*

11.

(a) Explain how pressure is measured at a point in a fluid
flowing through a pipe with Simple U-Tube manometer.
(b) Define the term fluid. State any three differences between ideal
fluid

12.

A horizontal venturimeter 160mm × 180mm is used for measuring
the flow of oil having specific gravity is 0.8. The oil is discharged at
the rate of oil mercury gauge.

13.

Explain (a) hydraulic gradient line, (b) total energy line, with neat
sketch.

14.

A jet of water moving with a velocity of 50 m/sec impinged on a
series of vanes moving with a velocity of 20 m/sec. The jet makes
an angle of 45º to the direction of motion of vanes when entering
and leaves at angles of 120º: Draw the velocity triangles at inlet
and outlet . Find (a) vane angles, so that water enters and leaves
without shock (b) work done per kg of water (c) Efficiency of the
jet.

15.

(a) Derive the Expression for the froce exerted on a
stationary curved plate strikes at centre.
(b) Explain the governing of Pelton wheel with a neat sketch.

*
/4481
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16.

A Francis turbine running at 200 rpm has inlet diameter 900mm
and width of vane 150 mm. The constant flow velocity through the
runner is 3 m/sec. If the inlet tips of runner vanes are radial and
discharge is also radial, determine (a) work done per kg of water
(b) power developed by runner (c) head available. (d) hydraulic
efficiency.

*
/4481

[ Contd....

17.

A centrifugal pump running at 1000 rpm works against a
total head at 45 m. The external and internal diameter of the
impeller
are 480 m*m and 240 mm respectively, the width at outlet is
50
mm. The velocity of flow through the impeller is constant at 2.6
m/ sec. If the blade angle at outlet is 30º, determine (a) vane
angle at inlet (b) work done by the impeller and (c) manometric
efficiency.

18.

Explain the working of single acting reciprocating pump with a
neat sketch.

*
[ Contd....

