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Question 1 (25 marks) 

a) Imagine yourself as the exploration geologist for A.A.A mines and you are required to 

change resources at your mine into reserves. Briefly describe the modifying factors 

you would consider.                    [10marks] 

b) You are required to calculate the grade of an unknown exploration drill-hole using 

IDW given the information below.  

 

Table 1: Showing grade and distance from unknown point 

Grade, g/t Distance from the unknown hole, m 

4.7 5 

3.8 6 

6.3 4 

[5marks] 

c) Table 2 shows exploration data from a phosphate deposit. Given the data in Table 2, 

you are required calculate the correlation coefficient for the following data and 

comment on the relationship between depth and grade. 

       Table 2: Showing the variation of grade and depth  

Depth/m, 0 1 2 3 3 5 5 5 6 7 7 10 

Grade/% 96 85 82 74 95 68 76 84 58 65 75 50 

[10marks] 

 

Question 2 (25 marks) 

a) ROM ore from different sections of a platinum mine were heaped separately as heap 1 

to 5 and sampling was done and the grades were observed as shown in Table 3. 

Calculate the weighted mean grade for the platinum deposit with grades and tonnage 

as shown in Table 3. 

Table 3: Tonnage and grade of platinum 

Heap Tons (t) Grade (g/t) 

1 10 12.6 

2 28 6.7 

3 12 10.2 

4 5 20.3 

5 15 5.8 

[5marks] 

b) For scheelite concentrates the price shall be 45 US$/unit WO3. A deposit has grades 

of 0.85% WO3. This ore has to be beneficiated first before yielding a saleable 

product. Recovery is assumed to be 90 %. Calculate the return from 1 t of in situ ore 

with 0.85% WO3.          

   [5marks] 

c) What are the limitations of grade-tonnage curves?      [5marks] 

d) Discuss the significance of the Mine call factor in the mining industry. [10marks] 
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Question 3 (25 marks) 

a) As a technical services manager for Chakasara mine, you are required to control the 

quality of assay results. Describe five ways in which you are going to control the 

quality of the assay results from the sampling your team is carrying out. 

 [10marks] 

b) The regression equation for the following data is ŷ = 1.2x – 3.8. Find the standard 

error of estimate given xi, and yi in Table 4.  

Table 4: xi and yi  

xi 
 yi 

1 – 3 

2 – 1 

3 0 

4 1 

5 2 

    [10marks] 

c) Explain the meaning of “competent person” with reference to the SAMREC code. 

 [5marks] 

Question 4 (25 marks) 

a) Define the following terms 

i. Dilution 

ii. Pay limit 

iii. Real losses 

iv. Mineral resources 

v. Mineral reserves       [10marks] 

b) Determine the recovery and the concentration factor (KF) for the following data from 

a zinc mine: 

 feed grade=11% Zn  

 concentrate grade=67% Zn  

 tailings grade=0.45% Zn            [5marks] 

c) Briefly describe five sampling techniques that are used in mining projects. 

[10marks] 

Question 5 (25 marks) 

a) Explain the importance of taking samples at every stage of a mining project. 

          [5marks] 
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b) The total cost is US$38 to mine a gram of gold, recovery of 95% and assume that the 

gold price is US$622 per ounce. Calculate the cut-off grade.  [5marks] 

c) Justify the reporting of resources and reserves using SAMREC and JORC reporting 

codes.          [5marks] 

d) You are a newly appointed general manager for A.M mines, and you are currently on 

development stage. GSU students ask you about a detailed explanation on all the 

stages involved in a life cycle of a mining project.    

 [10marks] 

Question 6 (25 marks) 

a) List any five ways you would control the grade of ore at a mine.    [5marks]  

b) Give a scientific critique of Gy Pierre’s theory of sampling.   [10marks] 

c) What are the effects of dilution on your mining operation?     [5marks] 

d) Imagine you are the duty mine captain and the geologist is not around. You are 

required to determine the propagation of errors when the percentage error for 

sampling, transportation and assaying are 3%, 7% and 5% respectively.    

[5marks] 
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List of formulae 

𝐸 = 𝑡𝑐𝑠𝑒√1 +
1

𝑛
+

𝑛(𝑥0 − �̄�)2

𝑛∑𝑥2 − (∑𝑥)2
. 

𝑡 =
𝑟

𝜎𝑟
=

𝑟

√1 − 𝑟2

𝑛 − 2

 

𝑠�̄�1−�̄�2 = √
𝑠1

2

𝑛1
+
𝑠2

2

𝑛2
 

𝑡 =
�̄�1 − �̄�2
𝑠�̄�1−�̄�2

 

𝑠𝑒 = √
∑(𝑦𝑖 − �̂�𝑖)2

𝑛 − 2
 

𝑟 =
𝑛∑𝑥𝑦 − (∑𝑥)(∑𝑦)

√𝑛∑𝑥2 − (∑𝑥)2√𝑛∑𝑦2 − (∑𝑦)2
 

𝜎𝑛 = √𝜇𝑛 

𝜎𝑟 =
1

√𝜇𝑛
 

𝜎𝐹𝐸
2 = 𝐶𝑑𝑁

3  (
1

𝑀𝑆
−

1

𝑀𝐿
)     𝐶 = 𝑓 ⋅ 𝑔 ⋅ 𝛽 ⋅ 𝑐 

 𝛽 = √
𝐿
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𝑠𝑥 = √∑𝑠𝑖
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