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2021

GEOLOGY — GENERAL
Paper : GE/CC-2

(Crystallography and Mineralogy)

Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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Law of rational indices

Faces Edges

Solid angles Inter-facial angle.

MgCO3 KAlSi3O8

SiO2 CaCO3

Chonchoidal fracture
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habit

symmetry element

4.5 5

Garnet Halite

Talc Gypsum.

Cleavage Fracture

Crystal Lustre.

pleochroism

Diffraction

Dispersion

Optic axis-

anisotropic mineral isotropic mineral

Anisotropic mineral

Anisotropic mineral polarise

Anisotropic mineral

Anisotropic mineral fluorescent 



Tetragonal system Normal Class symmetry element general form

a b
c Miller Index

straight extinction

Galena bauxite lustre

Uniaxial Mineral
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quartz, topaz, calcite, gypsum.

Law of constancy of interfacial angle

six-fold axis of symmetry axial element

Open form close form

Orthorhombic Crystal System axial element

Interference colour interference colour

thin section interference colour

 Birefringence

P-T

× ×

Feldspar Group

×

Pedion and Pinacoid

Normal class

Hardness of a mineral

Double Refraction

Structure of amphibole.
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[ English Version ]

The figures in the margin indicate full marks.

Question nos. 1 and 2 are compulsory and answer any three from the rest.

1. Choose the correct alternative for the following : 1×10

(a) What is the maximum number of planes of symmetry found in known crystal systems?

(i) 5 (ii) 6

(iii) 9 (iv) 11.

(b) Law of rational indices mainly based on the position of :

(i) Faces (ii) Edges

(iii) Solid angles (iv) Inter-facial angle.

(c) What is the chemical composition of calcite?

(i) MgCO3 (ii) KAlSi3O8

 (iii) SiO2 (iv) CaCO3

(d) Conchoidal fracture is

(i) common in minerals that contain 2 cleavages.

(ii) common in minerals that do not have a cleavage.

(iii) a fracture pattern that looks like splintered wood.

(iv) restricted to minerals that have high specific gravities.

(e) Colour in allochromatic minerals is

(i) a diagnostic property that can aid in mineral identification.

(ii) caused by inorganic pigments that are present in great abundance.

(iii) not a diagnostic property for identification purposes.

(iv) None of the above.

(f) In crystallography, a form is defined as

(i) the habit of the mineral.

(ii) a group of identical crystal faces.

(iii) a group of crystal faces with adjoining edges.

(iv) a specific type of symmetry element.

(g) The mineral wollastonite has a hardness of 4.5 to 5. Which of the following mineral could scratch
wollastonite?

(i) Garnet (ii) Halite

(iii) Talc (iv) Gypsum.
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(h) Most minerals do not split apart evenly. Instead, they have a characteristic type of

(i) Cleavage (ii) Fracture

(iii) Crystal (iv) Lustre.

(i) Pleochroism in minerals is caused by

(i) Diffraction.

(ii) Dispersion.

(iii) Absorption of different wavelengths of light in different direction.

(iv) The absence of an optic axis.

(j) Optically anisotropic minerals differ from isotropic minerals by

(i) having low critical angles. (ii) being able to polarize light.

(iii) having high critical angles. (iv) being fluorescent in ultraviolet light.

2. Answer any five of the following : 2×5

(a) Write down the symmetry elements of the Normal Class of Tetragonal System, and name the
corresponding general form.

(b) A crystal face intersects ‘a’ axis at twice the unit positive distance, ‘b’ axis at unit positive
distance and is parallel to the ‘c’ axis. What is the Miller Index of that crystal face?

(c) What do you mean by ‘straight extinction’ of a mineral?

(d) Write down the types of lustre found in galena and bauxite.

(e) What is the distinction between the cleavage characteristics of pyroxene and amphibole?

(f) What are positive and negative uniaxial minerals? Give one example for each.

(g) Arrange the following minerals in order of increasing hardness :
quartz; topaz; calcite; gypsum.

(h) State the law of constancy of interfacial angle.

3. (a) Define crystal. What is the difference between crystalline and non-crystalline substance? 1+1

(b) State axial elements of a crystal system which possesses only one six-fold axis of symmetry.
What is the name of that crystal system? 2+1

(c) What is the difference between open form and close form? 2

(d) State nature of axial elements in Orthorhombic Crystal System with clear labelled sketch. 3

4. (a) What is Interference colours? Explain how interference colour forms under the microscope. 2+4

(b) On what factors does interference colour depend in a thin section of a mineral? 2

(c) How the birefringence in a mineral can be measured? 2
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5. (a) What are the polymorphs of quartz? Show their field in P-T graph. 2+2

(b) Describe the distinguishing physical properties of mica group of minerals. 2

(c) Write the general chemical composition and important species of garnet group of minerals. 2+2

6. Write down the important physical properties and chemical composition of any two of the following
minerals : (2½×2)×2

(a) Olivine

(b) Epidote

(c) Hornblende.

7. Name the chief minerals of Feldspar Group. Mention their chemical compositions and physical properties.
4+3+3

8. Write short notes on (any two) : 5×2

(a) Pedion and Pinacoid

(b) Normal class

(c) Hardness of a mineral

(d) Double Refraction

(e) Structure of amphibole.


