EML3002C, Thermo Exam 1, 2/7/05 Name_20luton

601;) 1. A mercury-filled (deusity of mercury = 13560 kg/m® ) U-tube is connected to a pressurized tank.
\ The atmospheric pressure is 1 atm. If the difference in the height of the mercury level in each side
of the U-tube is 200 mm, what is the pressure in the tank, in kPa? Show your work.
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ID ?{g 2. Dr. Hruda's January electric bill said she used 237 kW-h (kilowatt hours). Convert this energy
: into J (joules). _ ' : S
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EML3002C, Thermo Exam 1, 2/7/05

J@»D 3. Kinetic energy is KE = Emvz » Where m is mass, and v is velocity. Calculate the kinetic energy in
‘D kJ (kilojoules) of a 3086 Ibm (1400 kg) car traveling at 55 miles per hour.
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EML3002C, Thermo Exam 1, 2/7/05

56‘7;9 <4, There is a new element Petersonium (Pe).

5 (a) I Petersonium has R = 01812&
kgK
‘What is its molecular mass? . _ \}‘)
I 4 i
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+ (b Assummg ideal gas behavmr what is the specific volume of Petersonium at 800°C,
8 kPa?
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'%— (c) Assuming 1deal gas behavior, what is the mass of 400 L of Petersonium at 800°C,

8 kPa?
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EML3002C, Thermo Exam 1, 2/7/05

4.. continued

“4(d) A1500 L tank contains 2 Kg of Petersonium at 1200°C. What is the pressure in the tank
(assuming ideal gas behavior)?

\f::!iigml. ' ' P;?
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T=1200C +273=K¥IB K
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9 (f) If the pressure found in part (e) wés measured using a U-tube with one end exposed to
atmospheric pressure (1 atm), and filled with a substance having density = 54321 kg/m3,

what would the difference in column height be?
(If you could not complete part, assume the pressure is 500 kPa. )
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EML3002C, Thermo Exam 1, 2/7/05

| . Air is initially at 32°F, and a pressure of 1 atm. A li ghtning bolt passes through the air heating it to
90 20,000°C, and the pressure is unchanged.

Assume constant pressure and ideal gas behavior for the air.

~(a) Sketch pictures of a quantity of air before and after the lightning bolt strikes, and write the
& given information under each picture.

% (b) What is the initial temperature of the air in °C?

6((:) What is the initial specific volume of the air? .

{p (d) What is the specific volume of the air immediately after being heated by the Ii ghtning bolt?
{¢ (e) If percent change is defined to be '

final value — initial value "

- 100
initial value

what is the percent chéngc in the specific volume of tﬁe air as the lightning bolt passes?
Show all work, and specify tables used!
DO NOT WRITE ABOVE THIS LINE!
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EML3002C, Thermo Exam 1, 2/7/05

BONUS: The gravitational acceleration on the planet Jupiter is 23.1 m/s2.

ai @ﬁég Calculate the mass of a 6 meter diameter solid copper sphere on Jupiter.
Element Density (g/cm3)
Aluminum ' 270
{ Copper @
Gold 19.3
Iron : 7.86
“Silver 10.5

H

3 23,4
m \/
P v T ™= P
V@h@f&ﬂg—wra d

V= £ 7 (3m)3
Vo= 120
eV

(8 92@% 3> P‘> 1033,

\1:;:—\ 009 XID K“c\,} |

= 1,008,858 2 &
= |, 009 X(O\B g_
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Useful Equations | interpolation: y.,,_=y.+(y2“” 1)(x,,,—xl)

(xz—xa
m -V
AP=plg X=—E ' Va—
' 14
PV = mRT VEvdav, | v§n—t
PV':RT V=Y~V
PV = nRT
4
V(sphere) = é—nr
P , 2
P =% V(cylinder ) = wir*h F=ma
T - L F="2
T, b
9, p
=-§C+32 K="C+273 R=F+ 460
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