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Code: 23ME3402

Il B.Tech - Il Semester — Regular / Supplementary Examinations
APRIL 2026

FLUID MECHANICS AND HYDRAULIC MACHINES
(MECHANICAL ENGINEERING)

Duration: 3 hours Max. Marks: 70

Note: 1. This question paper contains two Parts A and B.
2. Part-A contains 10 short answer questions. Each Question carries 2
Marks.
3. Part-B contains 5 essay questions with an internal choice from each unit.
Each Question carries 10 marks.
4. All parts of Question paper must be answered in one place.

BL — Blooms Level CO — Course QOutcome
PART — A
BL | CO
1.a) | Define mass density, specific volume and write units. | L1 | CO1
b) | Define vacuum pressure. L1 | CO1
c) | Differentiate between streak line and stream tube. L2 | CO1
d) | Explain the significance of Reynolds experiment. L2 | CO1
e) | What is a boundary layer? L1 | CO1
f) | Define Buckingham Pi theorem . L1 | CO1
g) | Differentiate between impulse and pressure turbine. L2 | CO1
h) | What is the function of braking jet in turbine? L1 | CO1
1) | How the centrifugal pumps are connected for high L2 | cot
pressure ?

J) | Define slip and percentage of slip. L1 | CO1
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PART - B

BL

CcO

Max.
Marks

UNIT-I

Derive equations for surface tension for
spherical droplet and cylindrical jet.

L3

CO1

oM

Calculate the specific weight, density and
specific gravity of one liter of liquid which
weighs 7N.

L3

CO1

oM

OR

Classify manometers. Derive equation for
differential U tube manometer.

L2

CO1

oM

b)

The right limb of a simple U tube manometer
containing mercury is open to the
atmosphere, while the left limb is connected
to a pipe in which a fluid of sp. Gr. 0.9 is
flowing. The center of the pipe is 12 cm
below the level of mercury in the right limb.
Find the pressure of fluid in the pipe if the
difference of mercury level in the two limbs
Is 20cm.

L3

CO1

oM

UNIT-I1I

State and derive the Euler’s equation from
fundamentals. State assumptions made in the
derivation,

L3

CO2

oM

b)

A pipe of diameter 400 mm carries water at a
velocity of 25m/sec .The pressures at the
points A and B are given as 29.43N/cm” and
22.563N/cm® respectively while the datum
head at A and B are 28m and 30m, find the
loss of head between A and B.

L3

CO2

SM
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OR

Derive Darcy Weisbach equation for head
loss due to friction in pipe.

L3

CO2

oM

b)

The difference in water surface levels in two
tanks, which are connected by three pipes in
series of lengths 300mm,170mm and 210mm
and of diameters 300mm, 200mm and
400mm respectively is 12m. Determine the
flow of water if co-efficient of friction are
0.005, 0.0052 and 0.0048 respectively,
considering minor losses.

L3

CO2

oM

UNIT-11

Define displacement thickness, momentum
thickness and energy thickness in the context
of boundary layer theory.

L2

CO3

oM

b)

Derive the energy thickness equation from
fundamentals.

L3

CO3

oM

OR

Explain the Buckingham Pi theorem with one
suitable example.

L2

CO3

oM

How can you check the dimensional
homogeneity of an equation?

L2

CO3

SM

UNIT-IV

Find the expression for the force exerted by
the jet on a stationary curved plate in the
direction of the jet.

L3

CO4

SM

b)

A nozzle of 50 mm diameter delivers a
stream of water at 20m/s perpendicular to a
plate that moves away from the jet at 5 m/s.
Find the force on the plate, work done and
efficiency of the jet.

L3

CO4

SM
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OR

Describe design steps for Pelton wheel .

L2

CO4

oM

Explain the working of Kaplan turbine with
sketch and velocity triangles.

L3

CO4

oM

UNIT-V

10

Explain the working of centrifugal pump with
neat sketch.

L3

CO4

oM

b)

A centrifugal pump is to discharge 0.118 m®
per sec at a speed of 1450 rpm against a head
of 25m. The impeller diameter is 250mm, its
width at outlet is 50mm and manometric
efficiency is 75%. Determine the vane angle
at the outer periphery of the impeller.

L3

CO4

oM

OR

11

Explain the working of double acting
reciprocating pump with neat sketch.

L3

CO4

SM

b)

Explain the concept of pressure vessels in
reciprocating pumps with neat sketch.

L3

CO4

oM
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