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2CI3O5: FLUID MECHANICS I
Max. Time:3 Hours Max. Marks:60
Instruction: 1 This questions paper has trvo sections. Attempt each section in separate answer book.

2 Figures on right indicates marks.
3 Be precise and to the point in ansrvering the descriptive questions.

Section - [
Q - 1 A State & prove Pascal's Law. s

B A U tube differentiat manometer connect fwo points A and B. Pipe A contains 5
liquid having sp.gr. 1.6 under a pressure of 120 kPa. l-he pipe B contains oil of
sp. gr. 0.8 under a pressure of 200 kPa. The pipe A lies 2.5 m above B. Find
difference of pressure measured by mercury filled in U tube. The levelof mercury

(' in left limb is at the level of pipe B.

OR
Explain inverted U tube manometer.

One end of mercury differential manometer is attached to pipe A having diameter
30 mm, Specific gravity of liquid 1.1 and height of liquid column from mercury
\eve,\ is 300 mm. the other end is attached to pipe B hall\ng diamerer )5 rnm,
Specific gravity of liquid 0.8 and height of liquid colurnn 200 mrn. If both the
pipes are placed at the same level in horizontal. Find the presslrre difference.

The head of water over an or i f ice of 'diameter 100 rnrn is l0 m. ' i -he water coming
out from orifice is collected in a circular tank of dianieter 1.5 rn.'[ 'he rise of water
Ievel in this iank is 1.0 m in 25 seconds. Also the coordinates of a point on the jet,

measured fi'om vena contracta are 4.3 m horizontal and 5.0 m vertical. Find Cd
Cc and Cv.

Find the discharge through a fully sub merged ori{lce o{' width 2 rn il ' the
difference of water level on both sides of the orifice be 50 cm. The height of
water from top and bottom of the orifice are 2.5 m and 2.75 m respectively. Take
Cd = 0.6.

OR
An internal mouthpiece of 80 mm diameter is discharge water under a constanl
head of 8 m. Find discharge through rnouthpiece. rvhen (i) the rnouthpiece ir
running free and (ii) the mouthpiece is running full.

Find out the discharge through a trapezoidal notch which is I m wide at the tol
and 0.40 m at the boftom and is 30 cm in height. The head of water on the notch ir

20 cm. Assume Cd for rectangular portion as = 0.62 rvhile fbr triangular portion =

0 .60 .
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e-3 A Find rhe heacl lost due ro friction in a pipe of dianeter 300 mm and length 50 m

through rvhich r\arer is tlorving at a velocity of i n/s using (i) Darcy formula, (ii)

Chezy,s tbrmula for which C = 0.60. 
'fake kinematics viscosity 

.for

Q _ 4  A

effrcient of friction for each parallel pipe is same and equal to 0.005.

Section - II

Deflne the fluid properties. : Density, Viscosity, Specific Volume and Specitic

gravity, Specif i  c Weight.

Statg and prove Bernoulli's Equation ancl list the assumptions which are made

while deriving Bernoulii's equation'
olt

What is the difference between dynamic viscosity and kinematic Viscosity? How

does viscosity of f luid vary with temperature?

What is Venturimeter? Derive an expression for the discharge through a

Venturimeter.

Q_4  A

Q_5  A A vertical rectangular gate of 4m x 2m is hinged at a point 0'25 m below the 5

centre of gravity of the gate. If the total depth of water is 7 m what horizontal

force must be applied at the bottonr to keep the gate closed?

FIow woylcl fou det€r'minEthe hoiizontal and vertical componentS of the ieSUlfaif 5

pressures on a submerged curved surface?

OR

A srone weighs 490.5 N in air and 196.2 N in water. Determine the volurne of 5

stone and its specif ic gravity.
Q_5  A

B

B

Q_6  A

l-{ow will you determine the Meta centric height of floating body experimentally?

Explain with neat sketch.

A pipe line carrying oil of specifrc gravity 0.8, changes in diameter from 300mm

at a positiol A to 500mm diameter to position B rvhich is 5m at a higher level' If

the pressures at A and B are 19.62 Nlcm2 and 14.91 N/cm2 respectively and the

discharge is I 50 lit/sec, determine the loss of head and direction of florv.

Derive Euler's equation of motion'
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