THE PAPUA NEW GUINEA UNIVERSITY OF TECHNOLOGY
FIRST SEMESTER EXAMINATION
CH 212 — APPLIED INORGANIC CHEMISTRY
THURSDAY 18" JUNE 2020 12:50 PM

TIME ALLOWED: 2 HOURS

INFORMATION FOR CANDIDATES:

1.

You will have 10 minutes to read the question paper. You MUST NOT begin
writing in the answer book during this time.

ANSWER ALL QUESTIONS.

. All answers MUST be written on the answer book provided

Calculators are permitted in the examination room. Lecture notes, notebooks
plain papers and textbooks are NOT allowed.

Mobile phones are not allowed. SWITCH OFF THE MOBILE PHONES.
Show all workings and calculations in the answer book.

DRAW the STRUCTURES clear and visible.

DO NOT over write.

Write your name and number clearly on the front page. DO IT NOW.

MARKING SCHEME: Total 50 marks
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Sn** ions in solution are good reducing agents. Why?

Calculate the spin only magnetic moment [Ji(s.0)] for Fe3* jon.
Draw the resonance structures for nitrite ion.

What is known as Copauxis method?

Is d-d transition expected for zinc(I) compounds? Why or why not?
What are interhalogen compounds? Give ONE example.

Draw the structures of the following:

(I) Diborane

(I1) [Na(15-crown-5)]*

(14 marks)

Explain Down’s process for the extraction of sodium.
Give any THREE dissimilarities between hydrogen and alkali metals.
Distinguish between pyro-silicates and sheet- silicates with suitable examples.

Use the Valence Bond Theory (VBT) and predict the bonding, hybridization and

geometry of CHLORITE anion [C105 ] with the help of an electron box
diagram.

Zeolites are known natural ion exchangers. Taking Permutit water softener as an
example, explain how it helps in water softening process?

What are the THREE types of ionic carbides? Give ONE example each.

Complete the following equations (may have more than one products) and
balance them, if required:

(i) Na;O2 + H.O0 >

(ii) + HCI —> MgCh + BHs

Gii) TiIO2 + Hy —

Draw a simple diagram of graphene and explain its structure.

(24 marks)
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Write the geometry, steric number and bond angle/s for the following
structures. [DO NOT REDRAW THE DIAGRAMS]

» e—o—e (i) @

‘“g\t\.

(iii) @iv)

Explain the KROLL process for the extraction of Titanium metal.

Draw a neat Molecular Orbital (MO) diagram for oxygen molecule. Using this
diagram, determine the bond order of the following:

(i 07
(iiy 02~

(12 marks)
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DATA SHEET

1. The periodic table of elements

« The Periodic Table
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