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Part 1T (110 Marks)

\.2

R 21 e
“I'ype of bonding in minerals determines the physical properties of minerals”. Fill in the blanks™

in the following table to suppot the above statement. (12 marks)
Bond Type
Property Tonic Covalent Metallic Van der Waals
\
Bond strength

Electrical

Thermal
(melting point) . 4

Deline the following terms | (8 marks)

a. Crystalline Structure

.....................................................................................................................
....................................................................................................................
.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
..................................................................................................................
.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

.....................................................................................................................
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3. Describe the following properties of minerals

a. Continuous Vectorial Properties
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(15 marks)



[)
A. Discuss following applications of given minerals with reference to their cry%tal i
4. Garnet granules - Sand Papers
b. Graphite — used as a lubricant

..............................................................................................................

..............................................................................................................
..............................................................................................................
..............................................................................................................

..............................................................................................................

...............................................................................................................

...............................................................................................................
...............................................................................................................
...............................................................................................................
......................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................
........

..........
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
.................................................................................................................................

......................................................................................................................................................

...............................................................................................................................

......................................................................................................................................................
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V25 I Compare and constast the following.
ISy
Vi é[}’ a. Cleavage and Fracture (5 ma
}or /:
o IR
e rros e
b. Point defects and line defects (10m
........................................................ TR R PR P PP PP P PP TP
i

..........................................................................................................

..........................................................................................................

L R R R I I R I R I R I I I N R R R R R T T T T T T T

...........................................................................................................

..........................................................................................................

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

...........................................................................................................

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................
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6. Show that the Packing Fraction of Face Centered Cube (FCC) is 74%. (10 marks)

.....................................................................................................................
.....................................................................................................................
P D I R I R R I I I L I I I R R R I R R N )
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
...................................................................................................................

.....................................................................................................................
.....................................................................................................................

.....................................................................................................................

/. I'he effect of impurities have asignificunt effect on the colour of minerals” Fill in the blanks in

the following table to suppot the above statement. ( 10 mark)
Cause of Process ‘ Examples
Colour

Name and Chemical | Impurity | Colour
Foumula of Mineral

Crystal field
ransition

Molecular
orbital
transition
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8. Consider chemical analysis of a pyroxene and recalculate its formula (20 marks)
(Hint: Diopside: CaMgSi,Os)
Oxide W?’Zg " Mx::;;? " | Moles Oxide gﬁ‘;‘g; O“ﬁ;’;sn Caéi?"s
(g/mol) : Oxygen
Si0, 57.73 60.88
TiO;, 0.04 79.89 |
AL O3 0.95 101.96
Cry03 0.46 151.99
FeO 3.95 71.85
MnO 0.08 70.94 ¥
MgO 36.13 40.30 u
Ca0O 0.23 56.08
Total 99.57

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
....................................................................................................................
.....................................................................................................................
.....................................................................................................................
......................................................................................................................

.......................................................................................................................
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Wollastonite
CaSin,

o\ 100%

CaMgSixOs o\ LA AA
,)\/\ \/At‘b 1te\

N30 %

N AASAY/A %@om% N
O\ 7 ’v‘ x,f VARYARYED

l:nsta'txte <> /;\o /; R /3\6 g\q /o\“ /o\° S\Q )
MgSi0; /& /8 ASIVACIVCNAS /S

0, I'lvorite (CaF,) shows fluorescence.

a4, llow does process of fluorescence differ from phosphorescence?

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

......................................................................................

.....................................................................................

.....................................................................................

.....................................................................................
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9. ot (he above recaleulated formula (in question 8). on the “Pyroxene Quadrilateral™ given below.

(5 marks)

50% Hedenbergite
CaFeSigO(,

Ferrosilite
FeSi0O;

(2.5 marks)

..........................

..........................

..........................

..........................

..........................

..........................

..........................

..........................

..........................




b. Draw enegy-level diagram and use arrows to show the process of fluorescence in Fluorite
(2.5 marks)

...............................................................................................................
...............................................................................................................
................................................................................................................
...............................................................................................................
................................................................................
...............................................................................................................
...............................................................................................................
................................................................................................

...............................................................................................................
................................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
................................................................................................................
................................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
R R R R R
...............................................................................................................

...............................................................................................................
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