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Problem #01

Consider the following hypothetical 
reactions:

a) Use Hess’s law to calculate the 
enthalpy change for the reaction A→C
b) Construct an enthalpy diagram for 
substances A, B, and C and show how 
Hess’s law applies

A  B   H = +30 kJ
B  C   H = +60 kJ

→ Δ
→ Δ

A  B   H = +30 kJ
B  C   H = +60 kJ
----------
A  C   H = +90 kJ

→ Δ
→ Δ

→ Δ

a) The enthalpy change for the reaction 
A→C

b) Enthalpy diagram for substances A, B, 
and C and how Hess’s law applies
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Problem #02

Suppose you are given the following 
hypothetical reactions:

a) Use Hess’s law to calculate the 
enthalpy change for the reaction Y→Z
b) Construct an enthalpy diagram for 
substances X, Y, and Z

X  Y   H = -40 kJ
X  Z   H = -95 kJ

→ Δ
→ Δ

a) The enthalpy change for the reaction 
Y→Z

Y  X   H = 40 kJ
X  Z   H = -95 kJ
----------
Y  Z   H = -55 kJ

→ Δ
→ Δ

→ Δ

b) Enthalpy diagram for substances X, Y, 
and Z
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Problem #03

Given the following enthalpies of reaction:

calculate the enthalpy change for the reaction

4 2 4 6

4 2 4 10

P  (s) + 3 O  (g)  P O  (s)   H = -1640 kJ

P  (s) + 5 O  (g)  P O  (s)   H = -2940 kJ

→ Δ

→ Δ

4 6 2 4 10P O  (s) + 2 O  (g)  P O  (s)→

4 6 4 2

4 2 4 10

4 6 2 4 10

P O  (s)  P  (s) + 3 O  (g)   H = +1640 kJ

P  (s) + 5 O  (g)  P O  (s)   H = -2940 kJ

----------
P O  (s) + 2 O  (g)  P O  (s) H = -1300 kJ

→ Δ

→ Δ

→ Δ
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Problem #04

From the following heats of reaction:

calculate the heat of the reaction

2 2 2

2 3

2 H  (g) + O  (g)  2 H O (g)   H = -483.6 kJ

3 O  (g)  2 O  (g)   H = +284.6 kJ

→ Δ
→ Δ

2 3 23 H  (g) + O  (g)  3 H O (g)→

[ ]2 2 2

3 2

2 3 2

2 3 2

3 * 2 H  (g) + O  (g)  2 H O (g)   H = -483.6 kJ

2 O  (g)  3 O  (g)   H = -284.6 kJ

----------
6 H  (g) + 2 O  (g)  6 H O (g) H = -1735.4

3 H  (g) + O  (g)  3 H O (g)   H = -867.7

→ Δ

→ Δ

→ Δ
→ Δ
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Problem #05

From the following enthalpies of reaction:

calculate the enthalpy change for the reaction

2 2

2 4

2 2 4

H  (g) + F  (g)  2 HF (g)   H = -537 kJ

C (s) + 2 F  (g)  CF  (g)   H = -680 kJ

2 C (s) + 2 H  (g)  C H  (g)   H = +52.3 kJ

→ Δ
→ Δ

→ Δ

2 4 2 4C H  (g) + 6 F  (g)  2 CF  (g) + 4 HF (g)→

[ ]
[ ]

2 2

2 4

2 4 2

2 4 2 4

2 * H  (g) + F  (g)  2 HF (g)   H = -537 kJ

2 * C (s) + 2 F  (g)  CF  (g)   H = -680 kJ

C H  (g)  2 C (s) + 2 H  (g)   H = -52.3 kJ

----------
C H  (g) + 6 F  (g)  4 HF (g) + 2 CF  (g)  H = -2486.

→ Δ

→ Δ

→ Δ

→ Δ 3 kJ
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