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SECTION A
1.  The Hosea Kutako statue situated at the House of parliament in Windhoek can be approximated to a body with a shape of an equilateral triangle at the base and at the top, with a height of 2 m.  The sides of the equilateral triangle measure 30 x 30 x 30 cm.  The statue is made of brass with a density of 12 g/cm3.  The statue stands vertically on a slab of sandstone, of density 2.4 g/cm3, with a length and width of 5 m x 2 m, and a height of 1 m.  The sandstone slab has been carefully laid in a horizontal disposition on the Windhoek Schists, dipping at 30( to the north.
(i) Calculate the force and stress on the quartzite slab.  Is this configuration safe? If yes, why, if not, why not?


(4)
(ii) Calculate the normal and shear force on the schistosity plane of the schists (plane inclined at 30(  to the north), 


(6)
(iii) Calculate the normal stress and shear stress on a plane inclined at 30( to the north, in the schists.



(6)

(iv) Discuss what effects may arise on this particular plane as a result of this configuration.





(4)

2. The following table gives the results of a deformation experiment undertaken under constant confining pressures and temperature of 100( C:
	Differential Stress
	10
	50
	100
	150
	200
	250
	300
	350

	Strain rate (1/seconds)
	4 x 10-8
	10-7
	10-6
	10-5
	10-4
	10-3
	10-2
	10-1.5


(i) Plot a graph of differential stress against strain rate.  Discuss your result and the deformation mechanism represented by your curve.  Explain the behavior of the rock as the strain rate increases.
(10)
(ii) What would happen to the strength of the rock if the temperature were increased to 400 to 600(  C?



(5)
(iii) Discuss the behaviour of rocks under dry and wet conditions at high strain rates.






(5)
3. Compare and contrast dislocation creep from cataclasis and fracture. (20)
SECTION B.

4. The Njato Yanje area is characterized by three deformation episodes; one of which is responsible for the formation of the Dila-Dila-Sparkyblast shear zone (DDS), located to the northeast of the area.  D1 was a cleavage forming event, with S1 being axial planar to westerly verging So surfaces; whereas F1 axes are oriented in a northerly direction with 40( degree plunges.  D2 refolded So to produce basin and dome structures in the area, with (1 oriented in a N-S direction.  D3 was associated with shear zone formation and production of extensional cleavage in the localized zones of the DDS.
(i) Describe the type of cleavage that was formed in D2 and D3 events, and the deformation mechanism responsible for its development. (6)
(ii) What was the orientation of F2 and F1 folds after D2? Was the plunge of F2 steeper or shallower than that of F1?  Explain. (6)
(iii) If gold  mineralization was associated with D2, suggest the orientation of drill holes most likely to intersect this mineralization.  (4)

(iv) Briefly discuss the structural history of the Njato-Yanje area. (4)

5. Compare and contrast slaty cleavage from schistosity.  Your discussion must include the deformation mechanisms responsible for the formation of these two structures. (20)
6. Discuss how primary structures may be used in structural analysis. (20)
7. (a) Given a confining pressure of 150 MPa, find the value of (1 that is capable of causing failure in a rock if (n = 300 MPa, given that the angle (() between (1 and the fracture is 30(.  Find the cohesion constant C and the shear stress (( ) at the point of failure.  What is the co-efficient of friction in the rock (()?       (10)             

(b) Find the shear stress on the fault that developed where  (1 is 100 MPa and (3 is 20MPa  and the orientation of (1 to the fault is 30(. What is the competency constant, K for the rock unit? What was the value of the confining pressure at the epicenter and how deep was it?   (10). 
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