


182 / Chemical Bonding I: Basic Concepts

11.  Consider the following Lewis structures for sulfate ion. Which is the more reasonable structure in
terms of formal changes?

a. :('|j: B b. ;('|j: - Shmfnmalchar“jcs
:Q: P :Q:

12.  Assign formal changes to the atoms in the Lewis structures shown:
a. :N=N=0: b. [:O — HI~ c. [0 — Cu:)”

13.  Write a mathematical expression that would allow you to calculate the lattice energy of CaCl,
using Hess’s law.

14. Calculate the N = N bond energy, given that the standard enthalpy of formation of atomic
nitrogen is 473 kJ/mol.  (§how calc)

15. Estimate the enthalpy change for the following reaction: §how cale
Ny(g) + Oy(g) — 2NO(¢g)
Hint: NO has a double bond:

BE(N = O) = 630 kJ

SELF-TEST B1

1. Use the Born-Haber cycle to determine the standard enthalpy of formation of sodium bromide,
given the following data: (Shw ca.'c.)

AH,,(Na) = 109 kJ

ionization energy (Na) = 496 kJ
dissociation energy (Br — Br) = 192 kJ
electron affinity (Br) = —324 kJ

lattice energy (NaBr) = 736 kJ

2. The N = N and H — H bond energies in Table 9.4 and standard enthalpy of formation for
NH,(g) are given by (Show calc)

INy(g) + $H,(g) — NHy(g)  AHZ, = —46.3kJ/mol

Calculate the average N — H bond energy in ammonia.



