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— « Benzoic acid, C¢HsCOOH, (MM= 122.0 g/mol) is a common standard used in bomb
calorimeters, which maintain a constant volume. If 2.00g of benzoic acid gives off
52,872 J of energy when burned in the presence of excess oxygen at a constant
temperature of 25.0°C, calculate (2) g %), () w 2%), (¢) AU (2%) and (d) AH
(4%) for the reaction. The reaction is:

CsHsCOOH(s) + 15/2 0x(g) — 7COx(g) +3 H20(7)

— ~ If a 2.00 mole sample of an ideal gas from a compressed gas cylinder goes from 230 atm
to 1.00 atm and from a volume of 1.00 cm® to 195 cm’ what is the entropy change for

the expansion if it is assumed to be isothermal ? (10%)

= -The vapor pressure of water and ice at -5.00°C are 3.163 and 3.013 mmHg, respectively.

Calculate AG for the transformation of 2.00 moles of water to ice at -5.00°C ? (10%)

Iy ~ Calculate (%[;—)T for a van der Waals’ gas for which P = _—]e-];b—:‘z; (10%)
14

i ~ For the following reaction: SO (g) + 1/2 03 (g) == SO03 (£) the AG data is given as
below:

Substance S0,(g) 0,(2) SOx(4)
A G(; kJ/mol -300.13 0.0 -368.0
(a). Calculate the value of AG’ for this equilibrium ? (5%) (b). Calculate the value of K for
this equilibrium ? (5%) (c). If 0.010 bar of SO: and 0.020 bar of O are enclosed in a system in
tl%]e presence of some SOs liquid, in which direction would the equilibrium move; why ? (5%)
P’ =1 bar.

7 ~ The vapor pressure of mercury at 536 K is 103 torr. Estimate the normal boiling point
of mercury, where the vapor pressure is 760 torr. The heat of vaporization of mercury
is 58.7 kJ/mol ? (10%)

+ - Caleulate (a). AHuix 1%) (b). AUmix (1%) (€). AGmix (4%) (d). ASmix (4%) for a

system that mixes 2.00 mol of benzene and 2.00 mol of toluene at 25C ?

J\ ~ Calculate E for the following electrochemical cell at 25°C, Cu | Cu®* (0.100 M) || Zn**
(0.0750 M) | Zn. If E° (Cu**) =+0.339 V and E° (Zn*") =-0.762 V. (10%)
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1, ~ For the reaction CO; (+ H,0) ——= HCOs (The parentheses indicate that H,O is not
include in the equilibrium expression or in the rate equation) AH. =4728 J/mol,
at 25 °C k; = 0.0375 s and at 0°C k= 0.0021 s™ ; calculate: (a).the activation energy
for the forward reaction (4%) (b).the activation energy for the reverse reaction (4%),
(c). k.1 at 25 °C (4%), and (d). k at 0 °C (3%) 7 Assuming that A\ H. is independent

of the temperature in this range.



