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Question 1 [30]

1.1. Explain what could have happed when an analysis obtains the rejected results [2]

1.2, State two principal errors that occur during analysis and explain their
difference [8]

1.3. Analyses of a sample of iron ore gave the following percentage values for
the iron content; 7.08, 7.21, 7.21, 7.09, 7.16, 7.14, 7.07, 7.14,7.18 and
7.11.

1.3.1. Calculate mean, standard deviation and coefficient of variation for the

values [10]
1.3.2. State whether or not this results is significant if the true value of the analysis is

7.4 (3]
1.3.3. Calculate the 95 % limit for the true value of the above analysis [5]
Question 2 [30]

2.1.  Explain the advantages and disadvantages of using XRF analysis [10]
2.2.  lIdentify figure below, from which analytical equipment is the spectrum and
further explain the application of the equipment [5]

2.3.  With the aid of the figures below, explain the principle of the Raman

spectroscopy principle [6]
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2.4.  Transmission electron microscope (TEM) and Scanning electron

microscope (SEM) both can yield information about the topography,



morphology, composition and crystallographic information. Explain further

the meaning of each information. [9]
Question 3 [20]
3.1. There four flux that are known for fire assaying of silver and gold, name

these flux and state each whether is acidic or basic. [5]
3.2.  Inthe crucible fusion, the oxygen present in the flux accomplishes the

oxidation. There are components that added at this stage, name these

components and their function during crucible fusion [4]
3.3. What is the function of CUPELLATION in fire assaying of silver and gold.

Breifly, further explain steps involved in cupellation [7]
3.4. A 50 g aliquot of ore was assayed for gold and silver. The bullion mass

was found to be 2.1 mg and the mass of the gold after perting was 1.8 mg.

Calculate the assay value of the ore in g/t and ppm [4]



t Table

cum. prob ts tos ta0 tgs tao tas ta7s g t 995 t 999 t 9905

one-tail 0.50 0.25 0.20 015  0.10 0.05 0.025 0.01 0.005 0.001 0.0005|
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

0.000 1.000 1.376 1.963 3.078 6.314 12.71 31.82 63.66 318.31 636.62
0.000 0.816 1.061 1.386 1.886 2.920 4.303 6.965 9.9256 22327 31.599
0.000 0.765 0.978 1.250 1.638 2.353 3.182 4.541 5841 10.215 12.924
0.000 0.741 0.941 1.190 1.533 2.132 2.776 3.747 4.604 7173 8.610
0.000 0.727 0.920 1.156 1.476 2.015 2.571 3.365 4.032 5.893 6.869

44

df
1
2
3
4
5

2,021
60 0.000 0.679 0.848 1.045 1.296 1.671 2.000 2.390 2.660 3.232
80 0.000 0.678 0.846 1.043 1.292 1.664 1.980 2.374 2.639 3.195
100 0.000 0.677 0.845 1.042 1.290 1.660 1.984 2.364 2.626 3.174

1000 0.000 0.842 1.962

0%  B0%  60%  70% _ 80% _ 90% _ 95% _ 98% _ 99% 99.8%
Confidence Level
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Statistics formulas
Standard deviation / the root mean square deviation-

* For the infinite number of measurements, symbol o

1' o= \/(X1—5i)2+(}(2—)"()2;-..- ............ (Xp—%)2 or &= ’(Xl;jg)z

e For the small number of measurement (N), symbol S

5 S \/(Xl—)"{)2+(X2—5'()2+-~ ............ G002 o [@-02
N-1 N-1
3. The confidence limits for population means by
X + tc =
vN-1
e Tcis critical value or confidence coefficient
4. Variance
_— $X100
VETx
B p= KWl
) S
" S
X+ tc —
7. t= 2
VN
T 2 L 2
g po MR e J(N1—1)51+(Nz 1)s2
i1 1 Ni+Np-2
Jvitaz
9. F= 31



