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	Instructions
· Closed book examination
· Answer any four (4) questions 
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· Start each question on a separate page
· Appropriate sketches will receive credit.
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1.	(a)	The mean stress at a point in a rock is given as 60 MPa and the confining pressure is 30 MPa. The principal compressive stresses are 1, 2, and 3, where 1 > 2 > 3.
		 Find (i) 1 	[4 ]
		(ii) The magnitude of the Normal Stress (n) and the Shear Stress ( ), if the fracture plane is inclined at 30 to 1. 	[6]  

(b) A rock body is stable when the state of stress at a point is given as 90 MPa for 1 and the differential stress is 50 MPa..  If a fluid pressure of 20 MPa was introduced into the rock, find the resultant values of  (i) 1 and 3	[4]
         (ii) The magnitude of n  and    if the   fracture plane is inclined at 60 to 1.                                                                                                                                                                                                                                                    	[6]     
	 (iii) What is the magnitude of the tensile stress?                                          [5]

2.  	(a)	Discuss the following terms (i) elastic deformation  (ii) plastic deformation (iii) Yield strength (iv) Viscous deformation                                                        [12]
(b)	Explain the following (i) point defect (ii) recovery and recrystallisation (iii) deformation bands (iv) deformation lamellae.                                              [13]

3.	(a) Given that a deformed ellipse has the following semi-axes lengths: S1 = 1.40, S2 =0.6.  The angle  =25.  Calculate the values of the Shear strain (), the combined quadratic elongation () and the angular displacement ().       [13]
(b) differentiate between homogeneous and heterogeneous strain.                [12]


4.	(a)	A poly-deformed area has recorded three deformation episodes, D1-D3.  D2 is characterised by refolded folds, whose F2 axes plunge to the SW at 20 and F1 fold axes plunge to SE and NW at 60 and 70 respectively.  D3 is a crenulation-cleavage forming event, with hinge lines of the microfolds being parallel to the F1 folds. (i) If down dip lineations (L1) had developed during the development of F1, what is the orientation of L1 after the F2 episode? (ii) What was the nature of D1?  (iii) Deduce the orientation of the principal compressive stresses 1, 2, and 3 during D2 and D3.                               [12]
(b) Define the following using appropriate diagrams: (i) zonal crenulation cleavage (ii) discrete crenulation cleavage  (iii) gneissosity?               [4, 5, 4 ]

5	(a) Compare and contrast Diffusive mass transfer from grain boundary diffusion creep.                                                                                                         [15] 
	(b) Distinguish  corona textures from replacement textures, using sketches and relevant mineral equilibria. Which deformation mechanism would be responsible for the formation of each of these textures?                            [10]	

END OF EXAMINATION
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