50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.

Note: 1. Answer any FIVE full questions, chooszf"‘“f? one full question from each module.
2. Missing data may be assumed t‘iyjy

Module-1

a. Calculate the capillary rise in a %ma@s ibe of 2.5 mm dlamete& when immersed vertically in
(i) water and (ii) mercury. Take surface tension ¢ = 0.0725< N%a%} for water and 6 = 0.50 N/m
for mercury in contact with, § 3 Take specific gravity f&f}nercury as 13.6 and angle of
contact = 128°, 8 P (06 Marks)

b. Prove that the relatlonslnp bétween surface tension, %@d pressure inside a droplet of liquid in
excess of outside pressure i given by p = 4 o/d. (04 Marks)

€. A rectangular plate @éﬁ)m % 0.50m dimensions -having a weight 500N slides down an
inclined plane [Fi; .Q1(c)] making 30° angle. with the horizontal at a velocity of 1.75 m/sec.
If the 2 mm gag‘%tween the plate and 1n%lﬁ@d surface is filled with a lubricating oil, find its
viscosity.

%@m

(06 Marks)
a. (08 Marks)
b. pessure  (iii) Gauge pressure
) (05 Marks)
c.

ometer contammg@mercury is open to the atmospherlc
1 pe in which, d fluid of specific gravity 0.9 is flowing.
The ceq;;re of the pipe is 12%

‘em, below the levé Lo ‘mercury in the right limb. Find the
OF fluid in the pipe 1 %f*the difference of meretry level in the two limbs is 20 cm.
& (03 Marks)

Sl gate closing a enmg is trlangular in section as shown in Fig. Q3(b) The gate is 1m
long (in the ﬁge@tlon perpendlgularago the plane of the paper) and it is made up of concrete
welghmg I@’fm If the gate I?ﬁ?nged at the top and freely supported at one of the bottom

e J_ bo_dp ¢

wWATEL K—-\m—-H
s Fig.Q3(b) (08 Marks)
1 of2
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OR
Derive continuity equation in 3 dimensional flow in Cartesmnze@ordmates (08 Marks)
The velocity components in a two dlmensmnal flow ﬁeld:zgor an incompressible fluid are

expressed as U=y’ /3+2x—x’y, V=xy’ -2y—x>/3,
i) Show that these functions represent a possible ¢

ii) Obtain an expression for stream functions 7. (08 Marks)
Module-’fB
State and derive modlﬁed Bernoulh s equatlcm (08 Marks)

éssure head is 7.6 m of
flowing liquid and the maximum flow
throat to ensure that the pressure he%g%

OR *
The water is flowing throu ‘pipe having diameter of 20°¢ dm and 10 cm at sections 1 and 2
respectively. The rate of ﬂov%gﬂlrough the pipe is 30 litres/sec. The section 1 is 3m above
datum and section 2 is 2m /above datum. If the préssure at section 1 is 25 N/cm?, find the
intensity of pressure af $ection 2. G (08 Marks)
A 45° reducing bend gxs%@connected in a pipe line, the diameters at the inlet and outlet of the
bend being 600 nif?%‘gand 300 mm respectively. F& nd the force exerted by water on the bend if

the intensity &f essure at inlet to b&w 8.829 N/cm? and rate of flow of water is

600 lit/sec. 4, ¢ 9, (08 Marks)
A&
odule 4
Whaté hydrauhc coefﬁcnentsig*é%’ormce? Derive ne¢essary expressions. (08 Marks)
For a Borda’s mouthpiece (running free), show that efficient of contraction is 0.5.
é A% A (08 Marks)
9 e Y
Derive the expression W%lscharge over a g; ﬁg(ﬁar notch. - (08 Marks)

A Cipo letti weir of arest length 60 cm discharge water. The'head of water over the weir is
360 mm. Find tHe.discharge over the \Qelﬁlf the chann 80 cm wide and 50 cm deep.

Take Cq = 0.6( (08 Marks)
, ,,
Derlve@arcy-Welsbach equat} n fo (08 Marks)

Threé pi és of lengths 8 m@OO m and 400 m- d of diameters 500 mm, 400 mm and
300 mit respectively are Gonhected in series: THese pipes are to be replaced by a single pipe
Lof Iéngth 1700 m. Find't X fsihggle pipe. (05 Marks)

cﬁ%ﬁnd the loss of head when a pipe of dlamefér 200 mm is suddenly enlarged to a diameter of
%@WOO mm. the rat%q;%ﬂbw of water throg}gh\?he pipe is 250 liters/s. (03 Marks)

a.

OR

Explain ammer. Derive the expression for water hammer due to sudden closure of
valve and p"‘iiﬁ isrigid. | ¢ (08 Marks)
A main pipe divides in 0 parallel pipes which again forms one pipe. The length and
diameter for the first parallé] pipe are 2000 m and 1.0 m respectively, while the length and
diameter of 2™ parallel pipe are 2000 m and 0.8 m. Find the rate of flow in each parallel
pipe, if total flow-in the main is 3.0 m*/s. The coefficient of friction for each parallel pipe is
same and equg , (08 Marks)

-
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