Physics 103 Exam 3 \07) X %

Name DZ'_ L- ID#

Section # TA Name

Fill in your name, student ID# (not your social security #) and section # (under ABC of
special codes) on the Scantron sheet. Fill in the letters given for the first 5 questions on
the Scantron sheet. These letters determine which version of the test you took, and it is
very important to get this right. Make sure your exam has questions 6 to 25.

1. A

2. C

3. E

4. B

5. D

USEFUL NUMBERS:

Gas constant 8.31 J/K-mole
1 atm = 10° Pa
N, =6.03 x10” molecules/mole
g2=9.8 m/s?

0=5.67x10% W/m>K*
atomic weight of nitrogen N = 14
atomic weight of oxygen O = 16
atomic weight of Hydrogen = 1
atomic weight of helium = 4
mass density of water 1000 kg/m’
mass density of ice 917 kg/m’
mass density of aluminum 2700 kg/m’
mass density of sea water 1035 kg/m’
mass density of iron 7860 kg/m®
specific heat of water 4183 J/kg-C
specific heat of copper 387 J/kg-C
specific heat of ice 2090 J/kg-C
specific heat of iron 448 J/kg-C
linear thermal expansivity of copper = 17 x 10 °C"
linear thermal expansivity of aluminum =24 x 10 °C"
linear thermal expansivity of steel = 11 x 10° °C"!
latent heat of fusion of water is 3.33 x 10° J/kg
latent heat of vaporization of water is 2.26 x 10° J/kg



6) The output end of hose A (inner radius 2.4 cm) is attached to hose B, which has a
smaller inner radius. The speed of the water in hose A is 5 m/s, and the speed of the water
in hose B is measured to be 45 m/s, what is rp the radius of hose B? '
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7) The hoses are turned around so that water is running first through B and then through
A. If the flow rate of the water is the same as in the above problem, compare the
pressures in hose A and hose B.
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8) Suppose you float an ordinary ice-cube in a glass of syrup whose density is 10%
greater than that of water, making a mark on the side of the glass to indicate the level of
the syrup before the ice melts. What will the level of the liquid will be after the ice has
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9) An aluminum cube that is 200 mm on each side is tied to the end of a string and the f)' 30%

block is lowered until it is exactly half submerged, hanging at rest in a tank of pure water.| @& T#g
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