
1. The enthalpy changes for the formation of two wolfram bromides are shown
below.

W(s) � 2 Br2(l) → WBr4(s) ∆H °
1 � –146.7 kJ

W(s) � 3 Br2(l) → WBr6(s) ∆H °
2 � –184.4 kJ

Calculate the standard enthalpy change for the following reaction.

Br2(l) � WBr4(s) → WBr6(s)

WBr4(s)W(s) +  2 Br2(l) ∆H° = +146.7 kJ

W(s) +  3 Br2(l)WBr6(s) ∆H° = –184.4 kJ

Br2(l) +  WBr4(s)WBr6(s) ∆H° r = –37.7 kJ

2. Given: (1)  N2O4(g) → 2 NO2(g) ∆H °
1 � +58 kJ

(2)  NO(g) � �
1
2

�O2(g → NO2(g) ∆H °
2 � –56kJ

Calculate the standard enthalpy change for the following reaction.

2 NO(g) � O2(g) → N2O4(g)

2 NO2(g)N2O4(g) ∆H° = –58 kJ

2 NO(g) +  O2(g) NO2(g) ∆H° = –112 kJ

2 NO(g) +  O2(g)N2O4(g) ∆H° r = –170 kJ

3. Use the following reactions and enthalpy changes to predict the standard
enthalpy change for

2 NO2(g) � 2 H2O(g) → 3 O2(g) � N2H4(g)

(1) �
1
2

�N2(g) � O2(g) → NO2(g) ∆H °
1 � +33.2 kJ

(2) H2(g) � �
1
2

�O2(g) → H2O(g) ∆H °
2 � –241.8 kJ

(3) N2(g) � 2 H2(g) → N2H4(g) ∆H °
3 � +47.6 kJ

2 NO2(g) N2(g) +  2 O2(g) ∆H° = –66.4 kJ

2 H2O(l)2 H2(g) +  O2(g) ∆H° = +483.6 kJ

4. Use the following formation reaction evidence to calculate the standard
enthalpy change for the complete combustion of cycloheptane.

(1) C(s) � O2(g) → CO2(g) ∆H °
1 � –393.5 kJ

(2) H2(g) � �
1
2

�O2(g) → H2O(g) ∆H °
2 � –241.8 kJ

(3) 7 C(s) � 7 H2(g) → C7H14(l) ∆H °
3 � +115.0 kJ
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1. The enthalpy changes for the formation of two wolfram bromides are shown
below.

(1) W(s) � 2 Br2(l) → WBr4(s) ∆H °
1 � –146.7 kJ

(2) W(s) � 3 Br2(l) → WBr6(s) ∆H °
2 � –184.4 kJ

Calculate the standard enthalpy change for the following reaction.

Br2(l) � WBr4(s) → WBr6(s)

WBr4(s) → W(s) � 2 Br2(l) ∆H° � 1146.7 kJ

W(s) � 3 Br2(l) → WBr6(s) ∆H° � �184.4 kJ

Br2(l) 1 WBr4(s) → WBr6(s) ∆H total � –37.7 kJ

2. Given: (1) N2O4(g) → 2 NO2(g) ∆H °
2 � 158 kJ

(2) NO(g) � �
1
2

�O2(g) → NO2(g) ∆H °
3 � –56 kJ

Calculate the standard enthalpy change for the following reaction.

2 NO(g) � O2(g) → N2O4(g)

2 NO2(g) → N2O4(g) ∆H° � –58 kJ

2 NO(g) � O2(g) → 2 NO2(g) ∆H° � –112 kJ

2 NO(g) � O2(g) → N2O4(g) ∆H °
total � –170 kJ

3. Use the following reactions and enthalpy changes to predict the standard
enthalpy change for

2 NO2(g) � 2 H2O(g) → 3 O2(g) � N2H4(g)

(1) �
1
2

�N2(g) � O2(g) → NO2(g) ∆H °
1 � 133.2 kJ

(2) H2(g) � �
1
2

�O2(g) → H2O(g) ∆H °
2 � –241.8 kJ

(3) N2(g) � 2 H2(g) → N2H4(g) ∆H °
3 � 147.6 kJ

2 NO2(g) → N2(g) � 2 O2(g) ∆H° � �66.4 kJ

2 H2O(l) → 2 H2(g) � O2(g) ∆H° � 1483.6 kJ

N2(g) 1 2 H2(g) → N2H4(g) ∆H° � 147.6 kJ

2 NO2(g) � 2 H2O(g) → 3 O2(g) � N2H4(g) ∆H °
total � �1464.8 kJ

4. Use the following formation reaction evidence to calculate the standard
enthalpy change for the complete combustion of cycloheptane.

(1) C(s) � O2(g) → CO2(g) ∆H °
1 � –393.5 kJ

(2) H2(g) � �
1
2

�O2(g) → H2O(g) ∆H °
2 � –241.8 kJ

(3) 7 (s) � 7 H2(g) → C7H14(l) ∆H °
3 � 1115.0 kJ

14 C(s) � 14 O2(g) → 14 CO2(g) ∆H° � �5509.2 kJ

14 H2(g) � 7 O2(g) → 14 H2O(l) ∆H° � �3385.2 kJ

2 C7H14(l) → 14 C(s) � 14 H2(g) ∆H° � �230.0 kJ

2 C7H14(l) � 21 O2(g) → 14 CO2(g) � 14 H2O(g) ∆H °
total � �9124.2 kJ
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