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Q1

Q2

(a)

(b)

(a)

(b)

One end of a U-tube manometer in a certain experiment is connected to a reservoil
while the other end is connected to a flat zigzag pipe filled with corn cooking oil which

has a density (P2=922 kg/m?) as shown in Figure Q1 (a). The zigzag pipe is connected
to a round container filled with a liquid A which has a density of (1 =800 kg/m?). On

top of the reservoir, a channel (illed with palm oil (P4 915 kg/m") was sel (o have an
angle of 55° from the vertical line. The absolute pressure at point A is measured to be
102736 Pa and P atinosphete is 101325Pa. Detetinine

(i) The density of the working fTuid (p5) in the U tube manometer.
(14 marks)
(i) Suggest the name of the working fluid based on your result in (i).
(? marks)

Briefly discuss the 1% and the 2™ Law of Thermodynamic. If heat is said to be
transferred from a low temperature region to a high temperature region, does it violates
any ol the law mentioned above? Please give an explanation.

(4 tnat ks)

Sketch P-v diagrams for steam and label the pressure, specific volume, temperature
clearly, and then specily the phase of cach state (on the diagrams) basced on the
following conditions:

(i) P =20 bar, T=250°C,
(3 marks)
(i) T=212.4°C, v=0.09957 m¥/kg, |

(3 marks)
(iii) P =10 bar, #=2650 kl/kg, and

(6 marks)
(iv) P =6bar, h=13166kl/kg.

(3 marks)
Note: You should sketch FOUR (4) diagrams based on the above conditions.

Discuss and sketch from state 1 to state 2 in either 7-v, or 7-s diagram for the following
PLoCesses.

(i) isentropic process,

(1.25 marks)
(i)  isothermal process,

(1 25 matks)
(1) 1sobarie process, and

(1.25 marks)
(iv)  isochoric process.

(1.25 marks)
Note: You should sketch FOUR (4) diagrams based on the above processes.
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Q3

Q4

A piston-cylinder device with a set of stops on the top, initially contains 5 kg of air at 300 kPa
and 27°C as shown in Tigure Q3 (Process occurred at constant pressure and it’s a closed
system). Heat is now supplied to the air (inside cylinder) causing the volume to expand and
risc the piston until it hits the stoppers at which the volume is twice the initial volume.

(@)

(b)

(c)

(0 Mustrate the process on a -V diagrain (show pressute and voluine labels for
each initial and final state on the diagram),
(5 matks)
(i) Determine the work done by the end of the process (in kl); and
(7 marks)

(iti)  Tind the amount of heat tansfer into the systemn (Qin), using intetnal energy
values ol ait fioin the appropiiate table.

(8 marks)

(i) Define the meaning of no-slip condition of a fluid flow.
(? matks)

(i) Distinguish the dilference between internal and external flow with example.
(3 marks)

The pressure in a balloon is depends on the temperature of air in the balloon. The gage
pressure reads 1.4 bar when the air temperature is at 25°C. If the volume of'the balloon
is 0.014m?, find the pressure rise in the balloon if the temperature of air in the balloon
is 36°C. Assume the atmospheric pressure to be 1.0 bar. Assume the air is an ideal gas
and volume of the balloon remain constant.

(5 marks)

A round viewing window of diameter, d — 0.8m is situated in a large tank ol seawater
(specilic gravily, SG—1.03). The top ol the window 1s 1.2m below the water surface,
and the window is gled at 60° with respect to horizontal as showq in Figure Q4 (c).

() [lind the hydrostatic force acting on the window and the centroid, ye
(8 marks)
(if)  Locate the center of pressure.
(2 marks)
3
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Q5

(a)

(b)

(c)

(i)

(i)

(@

(ii)

(i)

Define metacenter and its elTects on the stability ol a submerged or (loating
(3 marks)

A metal part (object 2) is suspended by a thin cord from a floating wood block
(object 1) as shown in Figure QS5 (a) (ii). The wood block has a specific
gravity, SG= 0.3 and dunension 60 x 60 x 10 mm. The metal part has a volume
/100 mm?. Draw free body diagram and find the tension, I'in the cord and
mass, mz of the metal part. Given the water at 15°C specific weight, y = 9800
N/m”. Compare the tension in the cord value and the weight of metal part.

(/ marks)

U-tube manometer is a pressure measuring device, one of it is the inclined u-
tube manometer. Define the specilic use ol it?
(2 maiks)

The tank is fill with oil has specific gravity, SG=0.8 and the tank is pressurized
witlh air. Lvaluate the pressute ol alr in the tauk il/i=40cin, L=100cin, and /3=
80em as shown n Figure Q3 (b) (ii). Given the spectfic weight, y [or meroury
is 133,000N/in® and for waler is 9810 N/in'. Desciibe assumnption used in the
calculation?

(3 marks)

Bernoulli’s equation provides the relationship between pressure, velocity and
elevation along a streamline. Outline FOUR (4) assumptions made in deriving
the Bernoulli’s equation.

(2 marks)

State the Bernoulli equation in TIIREL (3) different ways using energices,

pressures and heads.
(3 marks)

-END OF QUESTION-
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Figure Q1 (a)
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Qin
Figure Q3
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