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SECTION A
1.  
(a)
Discuss the following terms (i) elastic deformation  (ii) plastic deformation (iii) yield strength (iv) viscous deformation   
[10]
(b)
Explain the following (i) point defect (ii) recovery and recrystallisation (iii) deformation bands (iv) deformation lamellae. 
[10]

2. (a)The mean stress at a point in a rock is given as 50 MPa and the confining pressure is 30 MPa.. The principal compressive stresses are (1, (2, and (3, where (1 > (2 > (3.



 Find (i) (1 
[2 ]



(ii) The magnitude of the Normal Stress ((n) and the Shear Stress (( ), if the fracture plane is inclined at 30( to (1. 
[8]  

(b) A rock body is stable when the state of stress at a point is given as 80 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 . 
[3 ]


(ii) The magnitude of (n and ( if the fracture plane is inclined at 60( to (1. [4]


 (iii) What is the magnitude of the tensile stress? [3]


3.
(a) Given that a deformed ellipse has the following semi-axes lengths: S1 = 1.40, S2 =0.6, and  the angle ( =25(, calculate the values of the Shear strain ((), the combined quadratic elongation (() and the angular displacement (().  Discuss the significance of these values you have obtained.
[8]

(b) Given that Mr. Nawa Mwalalapo measured several pebbles of a conglomerate in the Gammsberg area and found that the strain could be represented on the Flinn diagram, as xav/yav =3.916; yav/zav = 1.8 where the subscript av means average, given that   loge(1+(V) = e1 + e2 + e3, such that e2 = 0.6, find the volume change that occurred in the conglomerate represented by these values, and the individual values of e1 and e3.  Plot this deformation on the Flinn diagram and interpret the result. 
[12]

SECTION B
4. (a) Given a confining pressure of 40 MPa, find the value of (1 that is capable of causing failure in a rock if (n = 120 MPa, given that the angle (() between (1 and the fracture is 35(.  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 25 MPa  and the orientation of (1 to the fault is 30(. What is the competency constant, K for the rock unit if the density is 2500 kg/m3? What was the value of the confining pressure at the epicenter and how deep was it?   (10). 
5.  (a) Give a generalized stratigraphy of the Neoproterozoic.  
How does this differ from the Archean and Palaeoproterozoic (12) 
(b) What is the significance of stromatolites in rock strata? (4) 
(c) What is the significance of Banded Iron Formations at the end of the Archean as regards the nature of the Atmosphere? (4)
6. (a) A poly deformed area has recorded three deformation episodes, D1-D3.  D2 is characterised by refolded folds, whose F2 axes plunge to the NW at 20( and F1 fold axes plunge to SE at 60( and 70( respectively.  D3 is a major normal faulting episode without rotation of footwall blocks that has affected the whole area, with faults dipping 60( to the NE. 
(i) If down dip lineations (L1) had developed during the development of F1, what is their orientation after the F2 episode? What was the effect of the faulting episode on the folded lithologies? (14) 
(ii) (a)  Differentiate a striped gneiss from an LS-tectonite?  (b) What is the significance of L-tectonites in deformed areas?  (6).
7. Discuss Burger vectors, screw dislocations and show the manner in which they affect deformed microstructures.  What deformation mechanism is associated with Burger vectors (20)
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