
1. (24) a. 
2 

In the diagram below to the to the right, helium atoms are represented by unshaded spheres, 
neon atoms by gray spheres, and argon atoms by black spheres . If the to tal pressure in the container is 
900 mm Hg, what is the parti~ressure of helium? 

A) 90 mm Hg ~ 180 mm HgC) 270 mm Hg D) 450 mm Hg 	 • 0 
o 

O.b. 	Which of the following is not a ~e function? 
A) enthalpy ® heat C) internal energy D) volume o.0. 

c. Which one of the following~ses will have the high est rate of effusion? 
A) N02 ~ N20 C) N204 D) N03 

SF(" '$ ,..""I"' DI 	 A-r:: Q09/mol 
d. At what temperature will sulfur hexafluoride molecules have the same average speed as argon atoms 
at 20°C? 

JGt3 r:. A) -2ZJ(6 B) 73 .2°C C) 381 °C @ 799°C 

e. 	 Which substance in each of the following pairs is expected to have the larger dispersion forces? 

I BrZ 	 o r I Z '" ""o'o....r~SS ~ 

A) Br2 in set I and n-butane in set" 
H H H H 

B) Br2 in set 1 and isobutane in set II I I I I 
I I E-t-C----,:::-C-C-H© 12 in set I and n-butane in set" 

I I I ID) 12 in set I and isobutane in set II H H H H H-C- C---C-H 

n- bu t ane I I I 
H H H 

l.sDbut a na 

f. 	 The magnitude of the heats of vaporization , fusion and SUblimation of a SUbstance reflect the 
A) density of the substance. 
B) magnitudes of the boiling and melting points of the substance. 
~ strength of the covalent bonds between atoms in each molecule of the substance. 

19J strength of the intermolecular forces of the substance . 


g. When a substance melts at its normal melting point, the sign of 6. H is ;- and the sign of 6. S of 
this phase change is 	 .r 

A) + , - B) - , + @ + , + D) - , 

h. Which 	of the following has the ~test (most negative) lattice energy? 
A)CH4 ~CaC03 C) NaCI D) KBr 

2. (6) Bromine is one of only two elements that is a liquid at room temperature. Bromine has a heat of 
vaporization of 30.91 kJ/mol and its boili ng point is 59°C. What is the entropy of vaporization for bromine? 

® .66~O - 6fi-TbS 
O~ 3()·91 - (;}13t-S"Jk. - &5 

o r H 

I 

3. (10) Use bond strengths given on the cover page to determine the heat of combustion for octane 

(CSH18) . ~ I,"" \f ~ W- V ~ ~ J.J JG"._.. _ 
~ ~ r-- C- - C-c,- L - t -(.. -c - c -,I +- ... 0=-0 ~ lfa 0 =c=:'o + Ii 1+-0-1-1o I ~ ~ ~ ,~ t\. ~ ~ ~ 	 .' .' 

.1 H- ~ ~'O ~o~ - bond ~ ~~ 
-=f\4 (.-c .,.. 3lL c.-t-}- +- J5" o=oJ - [.3;1 o~c. -I- .3(0 H--O] 
.;t'I4 ",50 + ~ .. 41';) + as · 4qi J - [.3, 74-:; + 3(, .. Iflll{] :: - "8 J54 W (')..rM 
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4. (9) The heat of com bustion per mole for acetylene, C2H2(g), is -1299.5 kJ/moi. Given that the enthalpy 

of formation is -393.5 kJ/mol for C02(g) and -285.8 kJ/mol for H20(0, find the enthalpy of formation of 

C2H2(g)· '5 tA 
X t. J-il. -t-.t.0 1.. --7' a: c. ()2.. T.l \-\ 2 0 

6.~ 0 • ~1-1/ r'o.l - 2. .Jlf-i;ii- • -I :l.qq '5~ . J. ......\ 

_ ;J6'Cf'l /4=..t-3 ~ 3.5 l:J I- d :", ~s.gk..) \ - X- l mDI ~l) 

5. (9) Calculate the total quantity of heat required to convert 25.0 g of liquid CC14(0 from 35.0°C to 

gaseous CCI4 76.8°C (the normal boiling point for CCI4)? The specific heat of CC14(0 is 0.857 J/(g 0c) its 

heat of fusion is 3.27 kJ/mol and its heat of vaporization is 29.82 k/moi. 


(£) h~<L.I- -li'lt'"'4 35'~ H· \I ' S· "" . A r ~ D.'~c-. ;j SJ • L/ 1.11 't. = 'i?~iU}SJ 
f3\ "OfOW"ru..)i"":d z:.1-I•.p "'_1 = aH J. I<J • (:l.S"' ., "".1 ) , '"\'6 4 \ J 
l:/ ~ol ISLi~ 

57:l q j 

6. (10) A basketball is inflated to a pressure of 1.50 atm in a 20.0°C garage What is the pressure of the 
basketball outside where the temperature is -5.00°C? 

~ :: P2-Vz, -P, P
:---' - - --L 

t~ 7z.l.z-- I I \z.., 

I ~O ct,fm ~ Pz. 
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7. (11). Rocket fuel, CH6N2, has a heat of combustion of -1.30 x 103 kJ/mol. When 4.00 9 of rocket fuel 
are combusted in a ca lorimeter that has a heat capacity of 3.610 kJtC when empty, the observed 
temperature increase is 14.50 °c. Determine the mass of water that was in the calorimeter when the 
sample was combusted. 

It .3 W reJc!Q.~ dLJj 1 I mol "
t.J.L;5 

NcJc~'\~ 


:: 3.b/OW J~ . oO~C +,'3 U - ,.
"e 

'(pO. ~55"W =- • ~~7 

8. (11) a. Given the heat of formation 0 0 is 180.7 kJ/mol, se the following enthalpies of reaction to 
determine t.Hrx 0 he ormation of NO from 

2NO + 2 ---+ 2N02 H = -1 13.1 kJI 

2N 20 2N 2 + O2 t.H =163.2 kJ 

o}t ~ I'({O,led I' ~ YhC.l 
~"tIV 

6H = I .,3, ~ W ~ Y-z.

~ t-\ ~ f2~ ,,3 l CI 

Bonus (2 pt): Stae the 1 st law of Thermodynamics . 


