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1.  (a) Given a confining pressure of 20 MPa, find the value of (1 that is capable of causing failure in a rock if (n = 65 MPa, given that the angle (() between (1 and the fracture is 60(.  What is the cohesion constant C and the shear stress (( ) at the point of failure?  Given that the co-efficient of friction in the rock (() =0.4.  From your value of C, comment on the strength of the rock.   



(10) 

(b) Find the shear stress on the fault that developed where  (1 is 90 MPa and (3 is 15 MPa  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). 

2. (a )Given the following ellipse:

(a2+c2)x2 + 2(ab + cd) xy +(b2+d2)y2 = 1.   ....................................(equation 1)

Determine the form of the deformed ellipse and discuss the geological significance of the result. 






(8)

(b) Consider a shear zone being deformed by simple shear in a progressive manner.  
(i) At what angle will the tension veins appear, and why do they become sigmoid as deformation progresses? 





(5)
(ii) What type of deformation occurs in shear zones? What is the difference between a crustal shear zone and a local shear zone?  How can we identify a crustal shear zone?







(7)
3.  (a) A poly deformed area has recorded four deformation episodes, D1-D4.  D2 is characterised by refolded folds, whose F2 axes plunge to the NE at 20( and F1 fold axes plunge to SE and NW at 50( and 70( respectively.  D3 is a major normal faulting episode without rotation of footwall blocks that has affected the whole area.  D4 is a crenulation cleavage forming event.  If down dip lineations (L1) had developed during the development of F1, what is the orientation of L1 after the F2 episode? What happened to S1 and S2 fabrics during D4? 


(15)

(b) Differentiate an L-tectonite from an LS-tectonite?  What is the significance of L-tectonites in deformed areas.  In which field of the Flinn diagram do they plot?








 (5)

4.  (a) Discuss one deformation mechanism thoroughly, giving the necessary conditions, structures, depth below the crust and how we can identify textures from such a deformation mechanism. 




           (12)

(b) Consider the equation for the strain rate:
strain rate = A(n exp[-Q/RT] ……………………………….(equation 2)
where ( is the differential stress, Q thermal activation energy, R the gas constant and T the absolute temperature in Kelvin.  

What is the effect of (i) low temperatures, i.e., below 250°C, on the strain rate in a rock undergoing deformation? (ii) medium temperatures, of 450°C on a deforming mass of rock and (iii) high temperatures of 850°C for a rock undergoing deformation and metamorpgism?  For each of the questions in (i) , (ii) and (iii) what will be the dominant deformation mechanism?






      (8)
5. Study the given figure in Figure 1, and answer the questions that follow:
(a) What is the name given to the regions marked by X, Z, V and Y               (4)

(b) What type of deformation is the rock experiencing between Y and W, X and Z, Z and V, and V and T.                                                         (12)

(c) In each of the regions described in (b), discuss what is happening in the rock at molecular scale.                                                                    (4)
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Figure 1.
6. (a) Name three primary structures and discuss why they are important in structural analysis. (6)
(b) Study figure 2, given below, and classify the given folds completely.    (8)

(c) Discuss spaced cleavage in rocks and state clearly at what grade of metamorphism it occurs, and why it is only possible to occur at that grade. (6)
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 Figure 2
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