Osukuuni Practice Questions

CHEM 1211

Molecular Geometry
1. Give the electron-group and molecular geometries for the following molecules:
a) HCN
b) CO2

c) BF3

d) NO2
a) 2 electron groups around C (the central atom)

Electron group geometry: linear

Molecular geometry: linear

b) 2 electron groups around C (the central atom)

Electron group geometry: linear

Molecular geometry: linear

c) 3 electron groups around B (the central atom), all 3 are bonding

Electron group geometry: trigonal planar

Molecular geometry: trigonal planar

d) 3 electron groups around N (the central atom), 2 bonding and 1 nonbonding

Electron group geometry: trigonal planar

Molecular geometry: bent

2. What is the total number of valence electrons in each of the molecules above? Predict whether these molecules are polar or nonpolar.

a) 10, polar

b) 16, nonpolar
c) 24, nonpolar
d) 17, polar

3. What is meant by hybridization? Give the number and type of hybrid orbitals that can be formed when the following are mixed:
a) one s orbital and one p orbital: two sp hybrid orbitals.

b) one s orbital and three p orbitals: four sp3 hybrid orbitals.

c) one s orbital, three p orbitals, and one d orbital: 5 sp3d hybrid orbitals.

Orbitals of an atom mixing to form new orbitals of different shapes.
4. How many σ and π bonds is/are generally part of each of the following:

a) single bond

b) double bond
c) triple bond

a) one σ bond

b) one σ bond, one π bond

c) one σ bond, two π bonds  

