Final test CHEM211 Fall 2009 i, g /
CHEM 211 Nave /7. A, Vog
Dr. Petr Vanysek, Instructor /

Final Test, 7 December 2009
25 questions, 200 points total

Useful constant: Avogadro’s number: 6.02x1 02 mol™"; Planck’s constant:

6.626x107* J-s, velocity of light 3.00x10° m/s, 1 kg = 2.20 Ibs. R (gas constant) =

8.31441 J-mol™-K ™", alternate gas constant R = 0.0820576 [-atm-K™-mol”; [J]=[kg.m?.s7],
[Pal=[kg.m"'s?], 1 atm =101.325 kPa, 1 cal = 4.184 J, Na, = 6.02205x10% mol”, Rydberg
constant R=1.096776x10" m™', h = 6.626x10"** J-s, g(acceleration due to gravity)= 9.8 m/s.
The periodic table in attached as the last sheet.

1 Calculate the energy needed to heat 27.0 g of water from — 20 °C to 20 °C. Molar
heat capacity of solid water 37.6 J mol™" °C™
Molar heat capacity of liquid water 75.4 J mol” °C™
Molar heat capacity of gaseous water 33.1 J mol" °C”
Heat of fusion of water 6.02 kJ mol”
Heat of vaporization of water 40.7 kJ mol™

(12points) | oy’ fow  =70%C bn 0°C aq o coles
7 !x"*.\:' { ,'-;--;
2 £ '/" 4
i il A" Fa £ e et
/] V/‘ le~ AU %
Ifr‘.r l 2 & i
7
A ~ ]
{ 2 Q6+
12 62¢ o~ 12.4 k1
2. What is the number of atoms per unit cell in a body-centered cubic cell?
(5 points)
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