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Chemy 102, Summer Semester 2012-2013
1* hour examination
Time : 75 min, Examiner: Dr. Ali Hussain

(
The relative energies of molecular orbitals:

Hz-—NQZ

Specific heat of water = 4.18 J/g-°C

Q1. (6 marks)
Consider the following species: O, , O, , and O,>~
a) What is the bond orders of O," ? & Sy
b) What is the bond order of 0,>” ? |
¢) Which one is more stable? 0 Q+
d) Assign magnetic properties to the species.
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e) Assign the following bond distances (in pm) to the corresponding

species:
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Q2. | (2 marks)
Draw Lewis structure for COCl,
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Q3. (2 marks)
Draw Lewis structure for SbFs>~
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Q4. (3 marks)
Consider the Lewis structure for HFCO :
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Suggest a better structure and give your reasons. ()
(keep positions of atoms the same)
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Qsé. (3 marks)
1.00 g of sucrose (table sugar, C;;H,,0;;) was burned in a bomb calorimeter.
The calorimeter had a bomb with a heat capacity of 547 J/°C and a 775 g water
reservoir. If the temperature rose from 25.00 to 29.35 °C, what is the heat
evolved per mole of sucrose?  (show your work)
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How much heat is evolved in the reaction of 2.50 g of Fe,O3 with enough
carbon monoxide to produce iron metal and CO, (g)? The equation of the
reaction is

Fe;O3(s) + 3CO (g — 2Fe(s) +3CO,(g) AH°=-24.8Kk]

a) 0.555 kJ 0.388kJ ©)258kT  d)1.58x10°k]  e)16.1kJ

Q8. (2 marks)
Given: L
2CH;CH,0H (7)) + 0O, (g9 — 2CH3CHO (g) + 2H,0 (1) AH° =-348.4 Jei
CH;COH (1) — CH;CHO (g) + 1/20; () AH®° =+318.4 kJ

Calculate AH® for

CH;CH,OH () + 0, (g — CH;COH () + HyO (1)

N
a)l442k] b)-1442Kk)] ¢)-1015KkJ d)-492.6k] e)—507.6KkJ



Q?. (2 marks)
Given the following reactions,

NH,)+0,( — Ny(@+2H,0¢g AH°=-5342k]
Hye+120,@ — HO0 @ AH®°=-241.8kJ

Calculate the heat of formation of NyH, . = 0 b kJ/mol
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Q10.

(show your work) (3 marks)
Consider the reaction H,O@ — Hy (@ +% 0, AH®°=241.8 klJ/mol

If 2 moles of H,O (g) are converted to H, (g and O, (g) at 125 °C,
what is AH and AE for this reaction?
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