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Instructions: 1) Answer any five questions. At least two from Part — A , two from Part — B

and one from Part-C
2) Missing data, if any may be suitably assumed.
3) Illustrate your answer with sketches wherever required.
4) Figures to right indicate full marks.
5) Make suitable assumptions if required and state them clearly.
6) All symbols and abbreviations have their usual meaning.

PART- A

Q.1 Answer any two:
A) State Newton’s Law of viscosity. The space between two parallel plates 4 mm apart is filled with (10)

crude oil. A force of 3N is required to drag upper plate at a constant velocity of 0.8 m/s. The
lower plate is stationary. The area of the upper plate is 0.09 m?

Determine: i) Dynamic viscosity & ii) Kinematic viscosity of oil in stokes if the specific
gravity of oil is 0.9

B) Define Total Pressure and center of pressure A rectangular plate 3m wide and 4 m deep lies (10)
vertical in water. Determine the total pressure and position of centre of pressufe on the plate when
the 3m edge is horizontal and 3.5m below the free surface of water.
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Q.2 A) State Bernoulli’s theorem. (02)

B) A venturimeter is used for measuring a petrol (Sp. Gravity=0.8) worried through a horizontal pipe
line. The inlet and throat diameter of venturimeter are 30cm and 10cm respectively. The (08)
monometer reading is 30cm of Hg. Determine the rate of law of petrol C4 for venturimeter=0.96
and Sp. gr. Of Hg=13.6

C) Derive the Euler’s equation of motion along straight line. (10)
Q.3 A) Derive the expression for calculating discharge using a rectangular notch (10)
B) Define flow nets. State the uses and limitations of flow nets. (06)

C) A streamline is represented by @ = x? — y2. Determine the velocity and its direction at (3.3).  (04)
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PART-B

Answer any_two

A) A water tank Skm away from a college hostel suppliers the water 200 L/ student per day where  (10)
the strength of the students is 800. The total water required is pumped into the tank keeping the

pumping on for 8 hours. Determine the diameter of the pipe required if the head loss is limited to
36m. Take f=0.001

B) A syphon of 20cm in diameter and 500m long connects two reservoirs whose level difference of (10)
water is 30m*The summit height is 4m above the water level in the upper reservoir. The length of
syphon upto summit is 450 m. Find out the discharge through the syphon and pressure at the
summit. Take f=0.005 for syphon, Neglect all minor losses.

A) A single acting reciprocating pump running at 100 rpm delivers 12 L/sec of water. The diameter (05)
and stroke of the cylinder are 20cm and 30 cm respectively. Find coefficient of discharge and
percentage slip.

B) What is air vessel? Describe the function at Air vessel with the help of a neat sketch. (08)
C) With the help of a neat sketch explain working of Direct acting hydraulic lift. 07)
A) What do you mean by manometric head in centrifugal pump? How is it different from head (04)

generated by the impeller?

B) The diameter of a centrifugal pump at inlet and outlet are 40 cm and 80 cm fespectively. Find out (06)
the minimum speed required to start the flow if the required total head is 50m.

C) Write short note on: .
i) Multistage Pumps. (10)
ii) NPSH of centrifugal pump
iii)  Priming of centrifugal pump
iv) Minor losses in pipe.

PART-C

Answer any one:
A) Define Mass Density, weight density and specific gravity of a liquid. A liquid of specific gravity (06)

1.2 occupies a volume of 5 m’. Calculate its mass density and weight of the liquid.

B) Define the following:
i) Atmospheric pressure ii) Gauge pressure iii) Vaccum pressure iv) Absolute pressure  (04)

C) An orifice, SOmm \in diameter, is discharging water under a head of 10m. Calculate the discharge (10)
and actual velocity of the jet at vena contracta, if C4=0.6 and C,=0.9
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A) A compound pipe made of 30 cm diameter for 100m length (£=0.005), 40 cm diameter for 80 m (06)

length (f=0.01) and 20 cm diameter for 60m length (f=0.006). Determine the equivalent length of
a pipe of diameter 10cm whose £=0.0075.

B) Draw an Indicator Diagram of an single Acting reciprocating pump showing the effect of (04)
acceleration in suction and delivery pipes.

C) Write short notes on: (10)
a) Effects of levitation on centrifugal pump.
b) Pitot tube
¢) Surface tension
d) Buoyancy
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