


40. Calculate the enthalpy change for the reaction:

NO(g) + O(g)→NO2(g) ∆H = ?

using the following thermochemical equations:

NO + O3(g)→NO2(g) + O2(g) ∆H = −198.9 kJ
O3(g) → 1.5O2 ∆H = −142.3 kJ
O2(g) −−→ 2 O(g) ∆H = +495.0 kJ

(A) -551.6 kJ
(B) -304.1 kJ
(C) 190.9 kJ

(D) 153.8 kJ

Section 2. Long-Problems

Answer the following two questions showing all work on the sheet provided. Circle all final answers.

41. HCl(aq) reacts with solid calcium carbonate to produce CaCl2(aq) and CO2(g) and water according to the fol-
lowing unbalanced equation:

HCl(aq) + CaCO3(s) −−→ CaCl2(aq) + CO2(g) + H2O(l)

a) Balance the equation above (2.5 points)

Either all right or all wrong (0 or +2.5 pts awarded)

2HCl(aq) + CaCO
3
(s) −−→ CaCl2(aq) + CO

2
(g) + H

2
O(l) (1)

b) Calculate the number of moles of HCl required to react with 16.2 g of CaCO3(s) (MWCaCO3
= 100.g/mol)

(2.5 points)

1 point for each key conversion factor (fractions) plus 0.5 pts for correct answer.

mol HCl = 16.2 g CaCO
3
× 1 mol CaCO

3

100. g CaCO
3

× 2 mol HCl

1 mol CaCO
3

= 0.324 mol HCl (2)

c) Calculate the number of milliliters of a 0.383 M HCl required to react with 16.2 g of CaCO3(s) (2.5 points)

1 point for each conversion factor plus .5 pts for correct answer.

mL HCl = 0.324 mol HCl× 1 L HCl

0.383 mol HCl
× 103 mL HCl

1 L HCl
= 846. mL HCl (3)

d) Determine the molarity of CaCl2(aq) when 16.2 g of CaCO3(s) is reacted with excess HCl(aq) and the final
solution volume is measured to be 100.0 mL. (2.5 points)

say 0.5 pt for the early conversion factors, and 1 pt for molarity conversion plus .5 pts for correct answer.

mol CaCl2 = 16.2 g CaCO
3
× 1 mol CaCO

3

100.1 g CaCO
3

× 1 mol CaCl2
1 mol CaCO

3

= 0.16184 mol CaCl2 (4)

M CaCl2 =
0.16184 mol CaCl2
0.100 L CaCl2 soln

= 1.62M CaCl2 (5)
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42. Upon heating, calcium carbonate, CaCO3(s) will thermally decompose forming calcium oxide (CaO(s)) and
carbon dioxide (CO2(g)).

(a) Write a balanced equation for the decomposition reaction of CaCO3(s). (2pts)
Either all right or all wrong (0 or +2 pts awarded)

CaCO
3
(s) −−→ CO

2
(g) + CaO(s) (6)

(b) Is the reaction a redox reaction (yes or no)? (2pts)
NO.......either all right or all wrong (0 or +2 pts awarded)

(c) Use the heat of formation data shown below to calculate the ∆H◦
rxn for the decomposition of CaCO3 (4pts)

∆H◦
f [CaCO3(s)] = −1206.9 kJ/mol; ∆H◦

f [CO2(g)] = −393.5 kJ/mol; ∆H◦
f [CaO(s)] = −635.1 kJ/mol

∆H◦
rxn = ∆H◦

f [CO2(g)] + ∆H◦
f [CaO(s)] − ∆H◦

f [CaCO3(s)]

= [(1 mol × −393.5 kJ/mole + (1 mol × −635.1 kJ/mol)] − [(1 mol × −1206.9 kJ/mol)] = +178.3 kJ

I don’t know...say 1 pt for each part shown above with correct answer. SF is up to you everyone.)

(d) Is the decomposition reaction exothermic or endothermic? (2pts)

Endothermic. (All or nothing 0 or +2 pts awarded). Must show work and any positive enthalpy in part C

to receive credit
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