CVIDI2 Semester 2 2013/2018 Examination
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A prism is submerged in water, which comprises a horizontal face (ABFE),
three vertical faces (ABCD, BCF, ADE) and an inclined face (CDEF). The
magnitudes of the average pressures acting on the different faces have the

following relation:

(A)  paBFe > PBCF = PABCD = PCDEF-
(B)  paBFe < pPecF < PABCD < PCDEF.
(C) pasFe < PBcF = PABCD = PCDEF-
(D) paBFe < PBCF < PABCD = PCDEF.

In +his aace , p degends only on he . Tharefore,
(;ompam\ﬂ e o(’— each turface, we ge(: Lb) as the oncwer.
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Eigure Q1(a)

A large plate is moving between two large fixed plates, which contain a
Newtonian fluid. The velocity distributions above and below the moving plate
are all linear. The gap b, is greater than the gap b.. The relationship among
the magnitudes of the shear stresses exerting on the plate surface at the four
locations can be expressed as

A) 1>12>13>14
B) M=n>w1=1.
©C) m<tu<u<t
(D) 1M=tn<u=1

(5 Marks)

N Fixed
b1

Y 2 — :

7 Moving

b,
-t

C Fixed

Eigure Q1(b)

Three half-ball cups are positioned at the water surface in a water tank, with
the opening upwards. Two of them are filled with water and oil, respectively,
and the other is empty. All free surfaces of the fluids are of the same level.
The wall thickness of each cup is very small. The oil density is less than the
water density. The magnitudes of the fluid-induced pressure forces exerting
on the inner and external wall are denoted by Fin and Fou, respectively. Which
of the following statements is correct?

(A)  Fout, 1 = Fou, 2 = Fout,3 = Fin, 1 < Fin,2 < Fin, 3.
(B) Fout, 1 = Fout, 2 = Fout,3 = Fin,1 > Fin, 2> Fin, 3.

(C) Fou, 1 > Fout,2 > Fou, 3 @and Fin 1 > Fin, 2 > Fin, 3.
(D) Fou, 1 = Fout,2 = Fou, 3 @and Fin 1 < Fin,2 < Fin, 3.
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Figure Q1(c)

(5 Marks)

‘t;:}'llb , S0 as \J natasesr, T decreares

Tre gresswe on the boHom of eadh cup is conctant (same depth

below the surface). Cin@  pressure is qual , F 15 aigo equal.

F exerted by equal volumer of liquid depends on ikt densily-
Since Puater > Poil ? faur , Fuoater 7 Fon > Fair



(d) A manometer is used to measure the pressure difference between point A P& +f lﬂ CQ+ b—a) TP&

(e)

and point B in a closed pipe. Three elevation differences, a, b and ¢, have
the following possible relation:

@ o e f1g2 =S29b pqe=py
(C) a=c>b.

() a+b=c. J’./jfﬂ—c) —Eljbejﬁ(ﬂCcﬂo-—a.)
(5 Marks) H
~(2-¢) v -ﬁ% b=C+b-q

fa‘o':'f. b

Fluid 1
density = p4

sna f’z#‘f, . thus b:o

P+ 19 (c-2)=p,

™ Fuid 2 cﬂh&- pA > P[L
density = p2
Eigure Q1(d) PA - PG > 4

c-a>o
c>o

A Venturi Meter is useful for measuring the flow rate in a flow system. The
flow rate can be calculated based on

(A) the continuity equation only.

(B) the energy equation only.

(C) the continuity equation and energy equation.

(D) the continuity equation, energy equation and momentum equation.

(5 Marks)



® (a) Bernoulli Eq. between ) and (y)
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(i) For the model 4o satisfy both Hhe Reynold number and Feude number's fimilarity, we we the Viicosity

ccale obfamed from Foude's number in the fluid kinematic viscosity Scale from Reynold number's (imilarity
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@ W) I Re <2100, in laminar {low regime, { depends on Re only
2. 2100<Re L4000 , In fransition range, { is urcertain
3. Re> 4000 , but not in wholly +urbulent flow regime , -f depends on Re and %

Y- Re very large, in wholly 4urbulent flow regime, -f depends on f;— only
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