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SECTION I:

Question 1 (5 points):

In fluids at rest, pressure on a surface inside the fluid depends on:

(a) Surface orientation.
(b) Geometry of the surface.
Surface elevation.

(d) (a)and (c).
(e) (a), (b), and (c).

Question 2 (5 points):

Which list contains only intensive properties:
(a) volume, temperature, pressure.
b) specific volume, mass, volume.

pressure, temperature, specific volume.

(d) mass, temperature, pressure.
(e) None of the above.

Question 3 (5 points):
Which of the following statements is true for an isolated system:

Its mass remains constant.
(b) Its temperature may change.
(c) Its pressure may change.

(d) All of the above.

Question 4 (5 points):

Which of the following statements is true:

(a) Triple point marks the lowest pressure at which a liquid phase can exist.
(b) Critical temperature is the highest temperature at which a liquid phase can exist.
¢) You can change the boiling temperature by changing the pressure.
@All of the above.
(e) None of the above.
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Question 5 (5 points):
Which of the following statements is false:

(a) The compressibility factor, Z, is < 1 when attractive forces are dominant.

b) For a given pressure, if T < Tgturated-vaporization then we have a subcooled liquid.
Ideal gas law can be considered to be valid for liquids at low pressures.

(d) All of the above.

(e) None of the above.

Question 6 (5 points):
Which of the following statements is true:

(a) Enthalpy is an extensive property.
(b) Heat depends on the path of a given process.
(c) Work doesn’t depend on the path of a given process.
(d) Heat capacity is an intensive property.
(e) Forideal gases, internal energy is a function of temperature only.
(f) All of the above.
(g) (a)and (b) only.
h) (c) and (d) only.
(a), (b), and (e) only.
() (c),(d), and (e) only.
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Question 8 (25 points):

’ 3
v, = mRT, _ (3 kg)(0.287 kPa - m" /kg - K)(308 K) ~1.326m? A B
R g 200 kPa
BV (350 kPa)1.0 m*) Air Axr
my = 1 = 3 _ =4309kg V=lm3 (T) m=3kg
RT, ), (0.287 kPa-m’/kg-K)(283 K) T=10°C T=135°C
Thus P =350kPa P=200kPa

V=V, +V;=1.0+1326=2326m’
m=m4+mg =4309+3=7309kg

Then the final equilibrium pressure becomes

mRT, (7309 kg)(0.287 kPa-m>/kg - K)(293 K)

T 53260 =264 kPa

P2=
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Question 9 (25 points):
Properties The mitial properties of steam are (Table A-4)

hy =50381kJkg

1-1 =120°C}U1 =0.001060 msfkg
R =198.67kPa

x =0

Analysis (a) We take the contents of the cylinder as the system. This 15 a closed system since no mass enters or leaves.
Noting that the volume of the system is constant and thus there is no boundary work, the energy balance for this stationan

closed system can be expressed as
Eg—Ey = AE;)'lln
e e e e
Woin ~Woou =AU =m(uy —1y) (since Q=KE=PE=0) Water
20° W,
W, =Wy pue +AU = AH = m(hy —hy) 1-851:%;: C
since

Wy on: TAU =AH for a constant-pressure process.
The mitial and final volumes are
; = mu; =(1.8kgX0.001060 m> /kg) = 0.001909 m*
V4 =4(0.001909 m*) =0.007634m°
(b) Now, the final state can be fixed by calculating specific volume
¥, 0.007634m’ _

The final state 15 saturated mixture and both pressure and temperature remain constant during the process. Other properti
are

) hy =511.68kT/kg (Table A-4 or EES)
v, =0004241m’ke | | _ 0 00357

P,=R =198.67kPa ] L =1 =120°C
(¢) Substituting,

W, =1.8kg)(511.68—503.8DkI/kg=14.16kJ
Finally, the power rating of the resistor 1s

W =W_‘*‘=M=o 0236kW
e Ar 10x60 s
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