GEO2163 Theory Questions to Lectures 1 through 6, + additional Questions
Lecture 1

· What is the definition of “mineral”?

· Which of the following substances are not minerals: ice, quartz, opal, obsidian, gold, mercury, halite?

· What determines the chemical behaviour of elements?

· Which elements tend to form cations and which form anions?

· What is the ionic charge of a) alkali metals; b) alkali earth metals; c) transition metals; d) halides; e) noble gases

· What types of chemical bonds do you know? Name examples for each. Which are most common in minerals?

· Which two types of closest packing do you know – in which class of minerals are they most common?

· What other coordination polyhedra do ions and cations form? How do they vary with the Rcation/Ranion?

· What are the rules for element substitutions in minerals?

· Which elements can substitute for Fe2+, Ca2+, Si4+, Na+ in minerals.

· What is coupled substitution? Name one example.

Lecture 2

· Which basic symmetry elements and operations do you know?

· Sketch the five different 2D plane lattices 

· How many different 3D (Bravais) lattices are there and to how many different crystal systems do they belong?

· What are the characteristics of each crystal system: a) in terms of unit cell axes and angles; b) in terms of symmetry elements? 

· What is the notation of a) rotation, b) inversion c) mirror plane?

· List one point group for each crystal system.

· What is the equivalent of a 2-fold roto-inversion?

· What is the equivalent of 6-fold rotoinversion?

· How are crystallographic axes labeled?

· What does Steno’s Law claim?

· What is a: a) pedion b) pinacoid c) dome d) sphenoid?
· How many crystal faces has a: a) tetrahedron, b) octahedron, c) dodecahedron, d) ikositetrahedron?

· What would be the greek name for cube?

Lecture 3

· Name some characteristic symmetry elements of each crystal system.

· To which crystal systems do the following point groups belong: a) 4/m bar3 2/m, b) 2/m 2/m 2/m, c) 4/m 2/m 2/m, d) 6/m 2/m 2/m, e) bar 3 2/m, f) 23, g) bar1, h) 2/m
· What shape of faces has a: a) scalenohedron, b) trapezohedron, c) rhombohedron, d) disphenoid, e) pentagon dodecahedron?

· What are Miller Indices?

· What is the Miller Index for a crystal face: a) perpendicular to the a-axis, b) parallel to b-axis but cutting a- and c- axis at equal intervals; c) cutting all three axes in a cubic crystal at equal distances; d) the face at the bottom of a cube; e) on a rhombo-dodecahedron, f) one of the faces of a hexagonal prism

· Name some mineral properties that can be measured quantitatively.

· Name some types of: a) luster, b) cleavage, c) tenacity, e) magnetism, f) luminescence

· What can cause colour in minerals?

· Explain a) piezoelectricity; b) ferromagnetism; c) phosphorescence.
Lecture 4

· Name some common characteristics of native metals.

· Name four differences between graphite and diamond.

· Where do you find native sulphur and what is it used for?

· How are sulphides subdivided? Name an example for each group.

· Which sulphides are translucent? Which are strongly coloured?

· Name two Cu-(Fe)-sulphides ? How can you distinguish them?

· How are pyrite and pyrrhotite related?

· What is the formula for pyrrhotite and how is it variable?

· What type of pyrrhotite is ferromagnetic?

· Why is pentlandite important?
What is cinnabar?

· What element can substitute for Zn in sphalerite and how does it affect its colour?

· What do realgar and orpiment have in common? Name three things.

· How are pyrite, marcasite and arsenopyrite related?

Lecture 5

· Name some common features and three mineral examples of halides.
· Name some special features of fluorite.
· What are some common characteristics of many oxides?
· Name the most important ore mineral(s) of Fe, Ti, Cr, Mn, Al, Sn.
· Which oxides have a) dark red b) brown, c) black streak ?
· How do you distinguish between: a) ilmenite and magnetite; b) chromite and magnetite, c) hematite and goethite ?
· Name three members of the spinel group, the general formula and the specific formulae of these three endmembers
· What is special about corundum? Name at least three things.
· Which gemstones are members of the oxide group?
· Name the three polymorphs of TiO2.
· Which are the polymorphs of Al-hydroxide and what is the Al-ore called ?
· Which of the Fe-Ti-oxides are isotype (have the same structure) and form a solid solution series ? Name two pairs.
· Which oxides crystallize in: a) cubic, b) trigonal system c) tetragonal
Lecture 6

· What do carbonates and sulphates have in common?

· What configuration (CN) does the CO32- group have?

· Which groups of common carbonates do you know? 

· What are the common characteristics of the rhombohedral carbonates?

· Calcite, siderite and magnesite are isotype – what point group and formulas do they have? 

· What distinguishes dolomite from calcite?

· What is the name of the more Fe-rich dolomite?

· What are the polymorphs of CaCO3 and what important diagnostic property do both minerals have?

· Minerals of the aragonite group can accommodate very large cations such as Sr, Ba, Pb – what coordination number do they have?

· Name some common properties of azurite and malachite.

· What is the relation between anhydrite and gypsum?

· What are the diagnostic features of apatite?

· What coordination polyhedra do P, S, V, and W form with oxygen and what mineral (sub-)classes do they form?

Additional Questions
1. Name three minerals (with formula) that are water soluble 
2. Name three minerals that have very low hardness (can be scratched with fingernail)

3. Name three minerals with very high densities (S.G. >6)

4. Name two minerals with very high hardness.

5. Name two Fe-oxides and two Fe-sulphides and their formulas.

6. Name at least three Cu-minerals (in two different mineral groups)
7. The following compounds form polymorphs (have the same formula but different crystal structure): name the mineral names of the polymorphs and the crystal class they crystallize in: C, FeS2, AlO(OH), TiO2, CaCO3
8. Name three minerals that have distinctive coloured streak (i.e. red, blue, yellow)

9. Name the main ore minerals (and their formula) for: Ni, Cu, Zn, Pb, Mo, Hg,  
10. Name three minerals that are fluorescent.
11. Name two minerals that are ferromagnetic.
12. Explain: a) solid solution, b) pseudomorph, c) enantiomorph, d) isomorph, e) polymorph, f) piezoelectric.
13. Name two Fe-sulphides and two Cu-sulphides.
14. Sulphides are typically opaque and have dark streak – name one notable exception that has light brown streak and may be translucent.
15. What is the coordination no. (CN) and radius ratio (R/R) of atoms in cubic or hexagonal closest packing? And for which group(s) of minerals is it characteristic?

16. The following mineral pairs are easily confused, because they look similar in hand specimen. List three characteristics they have in common (e.g. green colour, high hardness, metallic luster) and name the one by which you can distinguish them (e.g. mineral X has a higher density):

a) barite and anhydrite

b) calcite and dolomite or magnesite

c) pyrite and chalcopyrite

d) chromite and magnetite

e) hematite and goethite

f) galena and molybdenite

g) molybdenite and graphite

h) halite and sylvite

i) pyrrhotite and pentlandite

j) cinnabar and realgar

k) ilmenite and magnetite

