HL bonding & hybridisation assignment

1. Match each of the species with one of the hybridisation schemes sp, sp2, sp3:
a)
PH3
b)
PH4+
c)
BeCl2
d)
SiCl4
e)
BrF3
f)
Al2Cl6
[12 marks]
2. Draw an electrons-in-boxes diagram to show the electronic configuration in each of the underlined atoms:
BeH2,
BF3,

BF4-,

HCN.
What is the nature of the hybrid orbitals formed by these atoms, and what is the shape of each species.
                                                                                                                      [12 marks]
3. What is the arrangement of bonds around the central atom in each of the following species:
CH4,
NF3,

ICl4-,

BrO3-,
ClO4-


[10 marks]
4. The ammonium ion and the methane molecule are said to be isoelectronic.
What does this mean?
Why do the compounds have different chemical properties?
                                     [6 marks]
5. Describe the formation of the second bond between two carbon atoms in ethene.
Explain why the ethene molecule, H2C=CH2, is planar.


[5 marks]
6. a)
Sketch the arrangement of bonds in CF2=CF2.
b)
Explain why there are two geometric isomers with the formula CFCl=CFCl.
[5 marks]












[Total marks = 50]

7. BONUS QUESTION
Deduce the bonding and shape of the hexacyanoferrate(II) complex ion, [Fe(CN)6]4-.
Show all of your deductions and working clearly.



[10 marks]

