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FLUID MECHANICS First Attempt

NOTE: ATTEMPT FIVE QUESTIONS ONLY

Ql: a) A trapezoidal channel has side slope of 3
horizontal to 4 vertical and the slope of its bed is 1 in ‘ - P
2000 as shown in Fig. A. Determine the optimum > | ~ | 4
dimensions of the channel, if it is to carry 0.5m?3/s. Take _ / 3

Chezy,s constant as 80; b) Design the most economical | |
circular pipe section and actual depth of flow for all L © .7
information above? (16.8 page 883) chand

Fig. A

Q2: a) A pipe of diameter 30cm carries water a velocity
of 20cm/sec. The pressure at A and B are given as
34.335 N/cm? and 29.43 N/cm? respectively, while the
datum head at A and B are 25m and 28m as shown in
Fig. B. Find the flow rate, loss of head between A and B
and direction of flow? (7-6 page 249)

Q2: b) A rectangular notch 50cm long is used for
measuring a discharge of 40 liters per second. An error 4
of 2mm was made in measuring the head over the : ‘

notch. Calculate the percentage error in the discharge? DATUM LINE | )
Take Cd=0.6. (8-31 page 292) d Fig. B

Q3: Two tanks are connected with the help of two pipes til
in series as shown in Fig. C. The lengths of the pipe are
1000m and 800m whereas the diameters are 400mm
and 200mm respectively. The coefficient of friction for
both the pipes is 0.008. The difference of water level in
the two tanks is 15m. Find the rate of flow of water " Dies
through the pipes, considering all losses. Also draw the e o
total energy line and hydraulic gradient lines for the :
system? (9-21 page 363) G &l =0 o

Q4: a) Referring to Fig. D, calculate the width of prezEED ' : Fig. D
concrete wall that is necessary to prevent the wall from '
sliding (sliding factor=1.5). The unit weight of the
concrete is (y=23.6 kN/m3), and the coefficient of [
friction between the base of the wall and the

foundation soil is 0.42. Use 1.5 as the factor of safety

against sliding. Will it also be safe against overturning? l
(3-49 page 56) |
Q4: b) A rectangular pontoon 8m long, 7m broad and |
3m deep weighs 588.6kN. It carries on its upper deck an . B
empty boiler of 4m diameter weighing 392.4 kN. The
center of gravity of the boiler and the pontoon are at
their respective centers along a vertical line as shown in jfe———7 0 m
Fig. E. Find the meta-centric height? Weighting density

of sea-water is 10104 N/m?3. (4-14 page 144) shcom
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Q5: A pipe of diameter 100mm and length 1000m is used to pump oil of viscosity 0.85 Ns/m? and
specific gravity 0.92 at the rate 1.2m3/min. The first 300m of pipe is laid along the ground sloping
upwards 10° to the horizontal and the remaining pipe is laid on the ground sloping upwards at 15° to
the horizontal as shown in Fig. F. a) State whether the flow is laminar or turbulent? b) Determine the

pressure to be developed by the pump and the power of the driving motor if the pump efficiency is
65%7? (10-18 page 549) chand

Fig. F
Q6: a) An oil of specific gravity 0.9 is flowing through a venturimeter having inlet diameter 20cm and
throat diameter 10cm. The oil-mercury differential manometer shows a reading of 20cm. Calculate
the discharge of oil through the horizontal venturimeter? Take cd=0.98. (8-2 page 288)
Q6: b) The resistance R, to the motion of a completely sub-merged body depends upon the length of
body L, velocity of flow V, mass density of fluid pand kinematic viscosity of fluid 9. By dimensional

analysis prove that (R = pV?L%@ (%)}?(6-3 page 221)
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NOTE:
a) Discuss all the results.
b) Each question has the same weight.
¢) Question paper should be retaining.
d) Answer five questions only.

GOOD LUCK

Instructors: Dr. Basim H. Al-Obaidy



FLUID MECHANICS FORMULAS
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SOLUTION OF THE QUESTIONS

Q1: Solution:

Q\E Sotutown

7"‘ ..... e et gt gt
Cu vevs g

Z,,__ PR ;——_____a 0o’
R ze-5 M/s Q Bo )
'Trcx,:e,:&g) i &au\ ) FﬁiMb&W\ divae v io e
\ocmw,égwg Cowd ttie g

’ J 3

// S i e o ey 7

%a%i_%‘:s z v J3233 sl By = ci
b “\'Zt}\z 95\_’) = \/!5’ 75 "+¥ s b :)

9 =~ ZA)Y = (Y +o35Y)y = .25 y*
S0 Sk,

0.5 2 BoX 13 y* -Vf;;—ﬁj AO-oo2S
| = 2. 2134

B
3 4
éf’,‘? t"ﬁ Fen i 35 L e i{)

_ \w:wic’w "“:mmfet\@ ey -—-M/'-A&\ka&v‘-\ M&Crflj
‘@ﬂ; k.‘\\/\AL’\V“j Co A e S

| (©=]2%.75 R‘:«'a,ga;:c‘j
Hi® -2 2248 \ﬁ:’»{..r.‘i
A

e

“ze -2l d

= YILC. S _,__,_5\‘\.*\9;-@ ) - VZCZ«ZL(é . c;{m?_tiz%,;gj
- = 2482 X" = o.822. 4" )
B CR (R, =o
booB =

Bo Ko "JZ-?—"’G{D .30 5 Ao-oocsb
g«ﬁwo,é’fq‘g afg/z' = d= o~ L wA
CW{C!QP&?/L @f/)ﬁ’l&w/ = o .34

A = 0 Z\%e .92 = O FUE sy



Q2:

a) Solution:
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b) Solution:
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Q3: Solution:
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Q4:

a) Solution:
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b) Solution:
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Q5: Solution:
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Qe6:

a) Solution:
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b) Solution:

Q& b)) Soluiiton
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