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Paper 2 of 3 — CHM 222 Structure and Bonding 2023/2024

Level 200 ¢ Second Semester ¢ PastQuestion
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DEPARTMENT OF CHEMISTRY

COLLEGE OF SCIENCEFEDERAL UNIVERSITY OF PETRCLEUM RESOURCES, EFFURUN
Academic Session: 2023/2024, Course title: Structure and Bon Sing, Course Code: CHM 222
Instruction: Answer any 3 quescions. Time: 2 HRS

1. (a). Explain the following: (i). Valence Bond Theory

Hybridization

(b). Exp'ain with example’(s) tiie diftcrent types of Hybridization you know.

2. (a). Calcuiate the screening effect and Z.» for 4s electron in (i) Mn (Z = 25) (ii) Cu (Z = 29) (iii).
‘1). Molecular Orbital Theory (iii)

K(Z =19).

(0) Identify the four quantum numbers for the last valence electrons in calcium and potassium
atoms.

(c). Calculate the standard enthalpy change for a reaction.

COxy, at Haw) Saint id COw, + H2C(qg)

Given that A,H° for COn(g), CO(g) and H20(g) as -393.5, -110.5 and 241.8k3/mol respectively.
oa fa), Write short notes on the following:

(t} toricenuclear diatomic molecules (i/) Heteronuclear diatomic molecules.

(b}. Describe the applications of moleculer orbitais theory in () Homonuclear and

(ii) Heteronuclear diatomic molecules.

4.” (a). Describe the term ionic bond

(b). Mention three (3) characteristics of jonic bond.

(c). Define the following terms (i) Lattice Energy (ii) Dissocietion Energy

(ili). Atomization Energy.

(d). Use the Borm-Harber cycle to calculate the lattice energy of NaCl.

Given that: 1* Jonization energy for Na = 495.5 kJ/mol.

2 Tonization energy for Na = 4,560 kJ/mol. Electron affinity for Na = 53 4!/moal.

Electron affinity for Cl = 349 kJ/mol. Energy to dissociate 4 mol of CI> imo Cl atoms= j/).4
k/mol. LX Hesivimation (Na) = 108 ki/mnoll.

A, He (NaCl) =-411 ki/mol.

S. (a). State the Coulomb's law?

(b). Mention the factors affecting Lattice enthalpy?
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(c). State the concepts the Born-Harber cycle uses to determine the lattice energy cf an ions
solid. (d) Use the Born-Harber cycle to calculate the lattice energy of MgO.

Given that: Ist onization energy for Mg = 738.1 kJ/mol. 2nd lonization energy for Mg =

1450 kJ/mol. Electron affinity O = -141 kJ/mol. Electron affinity for O' = +789 kJ/mol.

Energy to dissociate 4 mol of Oo into O atoins= 498.7kJS/mol. Ly H sublimation (Mg) = 130
kivmol. AH? (MgO) = -601.8kJ/mol
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Paper 3 of 3 — CHM 222, 2024 past question

Level 200 ¢ Second Semester ¢ PastQuestion

DEPARTMENT OF CHEMIST
COLLEGE OF SCIENCEFEDERAL UNIVERSITY GF PETROLEUM RESOURCES, EFFURUN
Academic Session: 2023/2024, Course tithe: Structure and Bon “ng, Course Code: CHM 222

Instruction: Answer any 3 quesions. Time: 2 HRS

1. (a). Explain the follov. ing: (i). Valence Bond Theory

Hy bridization

(b). Exp’ain with example (s) tie dittcrent types of Fy brici
“), Molecular Orbital Theory (iii)

zation you know.

2. (a). Calcuiate the screening effect and Zo for 4s elsciron in Gi) An (Z = 25) (ii) Cu (Z = 29) (iii).
K(z=19).

(b) Identify the four quantum numbers for the last valence electrons in calcium and potassiurn
atoms.

(c). Calculate the standard enthalpy change for a reaction,

COn, + Hore) ~ mee CO + H>O0(qg)

_ Given that A,(H® for COx(g), COLg) ans H20(g) as -397.5, -110.5 and 24

Si} Wekte short notes on the follewine:

(i) ionic onuclear diatomic molecules (it! Heteronuclear diatomic molecules.

(b). Describe the ‘applica: fons of molecule” orbits

22 theory in (i) Homonuclear and

(ii) Heteronuclear diatomic molecules

4. (a). Describe the term ionic bond

(b). Mention three (3) characteristics of ionic bond,

(c). Define the following terms (i) Lattice Energy (ii) Dissocievion Enz Ug

(iii). Atomization Energy.

(d). Use the Born-Harber cycle to calculate the lattice energy of NaCl.

Given that: 1“ Jonization energy for ha = 495.5 kjJ/mol.

2" lonization energy for Na = 4,560 kJ/mol. Electron affinity for Na = 52
Electron affinity for Cl = 349 kJ/mol. Energy to dissociate % mol of Clz into Cl atoms=
kJ/mol. ZS Hasttmanon (Na) = 108 kUiiaol.

A H,° (NaCl) = -41] ki/mol.
(a). State the Coulomb's law?
(b). Mention the factors affecting Lattice enthalpy?

(c). State the concepts the Born-Harbe cycle uses to determine the lattics energy

solid. (d) Use the Born-Harber cycle to calculate the lattice energy of MgO.
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Given that: Ist lonization energy for My = 738.) kJ/mol. 2nd loniation energy for Mg =
1450 kJ/mol. — Electron affinity O = -141 kJ/mol. Electron affinity for O' = +789 kJ/mol.

Energy to dissociate % mo! of 02 into O atoms= 498.7kJ/mol. 4 H sublimation (Mg) = '36
kJ/mol. AA Hy! (MgO) = -601.8kl/mol

1.8kJ/mol respectively.

of an ionic
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