THE UNIYVERSITY OF ZAMBIA
UNIVERSITY EXAMINATIONS - November 2020
GGY 3031 - STRATIGRAPHY AND PALEONTOLOGY

INSTRUCTIONS: ANSWER ANY FIVE QUESTIONS. ALL QUESTIONS CARRY
EQUAL MARKS. USE SKETCHES WHERE POSSIBLE FOR A

FULL MARK

TIME: THREE HOURS
Q1. Differentine between the following terms, where possible use diagrams
(a) Plianerozone and Mesosolo
(B Deposivonel Sequence and Parseguence
(c} Prnciple af origanl honennialty and Principle of cross-cutting -
relationshaps /&
d) Giuide fossils and Index fussils

(e} Dhisconformuity and Purse orfarmity

Total Marks = 20

Q2 [a) Cutline the couses propised tor the midin mss extnclicn events in the

Geologie HITimgs aplie Column,
() Wrie shor notes an the hasic principles of estymating absolute JEes.
[c] Crotline The 10U methods for direct radiochrono|ogy of sedimeniary

including their |[inutatians.

ks

Total Marks = 20

ics of 1894, Lle diggrarms 10 i|fustrate your (-

[Bescribe Walter's Law pf fac

Q3 (a)
pxplanaiien . , .
() 'D::Iinc \he major events in the evolution of life in the precambnian. (Hint
§ of them}
Total Murks = 20
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@) Differentiute between the lollowing

syratigraphy
(1) Seismic Stratigraphy and Mugnelo 5

ug 1 i h
() Chronostratigraphy and Biostratigraphy
(i) Hiwus and Unconformity d ,
. ed 3
(®)  Outline the reasons wiy fossils are not presert s of fossils
()

, alleration
Describe briefly the processes that may lead to the Total Marks = 20

(a)  Define Trace fossils - race fossil studies as
(M There are nine (9) main activitiey recognized io

ine them.
responsible for forming most of the trace fossils. Quthin
(c)  Fillin the blunk spaces labelled (a) 10 (g).

TICURL 1413 T
mmnu that Mﬂtw.r

PR
# boundaties af & depostiional 7

Saquence |ANer Michum, R M., .
I P R Vel and | B Sungres,

1977, Selvmic sealigraphy and
whobal  hangos ol saa Jevel [ut 0.
i::il.ﬂlp'm: Interpretatios ol sais

thon pattarms in depost- _
Honal sequences, in [ E Payton

led ). Selamia sirutigraphy—App!
atians in byd o Pl‘.a g
tan: Am. Assot. Pelroleun Gaolo- 'l"ﬁt
m H-‘:u Fig. 1. p. :u. M"
Tulsa, Obla) '

(d)

Stratigraphic information can be organized and displayed in vanous ways.

Outline four (4) ways in which your straugraphic information you have
callected from the field and laboratory studies can be represented.

Total Marks = 20

(a)  Define the term lithostrutigruphy.

(by  Outline the main elements of lithostratigraphic units. Hint: nine (9)
Altogether.

(¢)  Whatdo you call a mappuble unit that can be shown on a Map. How is

this linked (o other units such as a Supergroup? Draw a sketch or tiadl
10 illustrate this,

Total Marks = 2¢
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Q7.

(a) ~ Define physical correlation
(b) List and outline the five (5) wide variety of properties and techniques used
in physical correlation, many of which have little or no time-significance
(c) > In Biostratigrapy, fossils contained in sedimentary rocks are the “tools”
1/' used. State and outline five (5) purposes of which these tools are used.
(d) Charles Darwin (1859) provided a key with his explanation of organic

evolution -- the origin of species by natural selection. State his
observation, suggestions and conclusions (Hint 4 statements).

Total Marks = 20

=====G0O0D LUCK; END OF EXAM

[ —
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INSTRUCTIONS:

TIME:

THE UNIVERSITY OF ZAMBIA
UNIVERSITY OF ZAMBIA EXAMVINATIONS - NOVEMBER 2019
GGY 3020 = MINERALOGY AND PETROLOGY

PAPER 1] - PRACTIC AL
Ansswer all guostions wlusirating vour answers  whereve
possible Use separate unswer books for each seclion.

| free Howrs

M

Q1.

Q2.

Q3.

=

SECTION A = MIN" R ALOGY (15 hours)

Study the mineral Y under the micros ope and using aptical properties wdentiy the
mineral [ 15 Marks

Using tie provaded ooyl meodel 8 ans ssurneng Bt 2-anis goes through centres of -
opposite eormers, x-axis through centres of 2 opposite horizonml edges and v-axi
tarough centres ol 2 woposite horidoniad edges and mtertavial angle between any o
e shanung face and s-axis 1= 60" Axes v and ¢ are perpendicular to each other
Axis 7 15 loneer than v und v, Axes « ond v are cqual in length and lie in the same

plan. Lo the rolluwing: [35 Marks]

{(a Sketch the model ana label all pices, ervstallopraphie axes, and charactenstic
cILINENLLS) O =y TTimetny.

T [dennty and ngmic the two oper lorms preseins on the erysiol and faces wut
Deiang Lo ciun 1ype

(c) Pl a stercopram tor the envstn! model ensuning that all the erystallographic
axes, ali e taces, and elemeni: + symmetry 1. rotational axes of symmelry
and plasies o1 syvmimedny ) are clearly labeled.

{di Delermne dre Shiller indiwes o 1 laee that lies 10 the same zone os (wo faces
rone an the positive =ides of v 1nd 2 and the ather on the positive sides ol y
and 2y and 430 lrom either x o« axis and 430 1wom ¢ axis Plot such a lace on

wie slerconel

SECTION & - PETROLUGY (1.5 hours)

sve 3wl perograplic deseripion o e six ok samples 1203045 wd 6
O i et o g [30 Murks|

emphas.¢ing on e Toliowmg:

{a) Mineriogy
() Texture
(o) Name e reck

NI OF EN WM INATION
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The University of Zambla
Department of Mathematlcs and Statistics
MAT2601: Introdection to Siatistics

Test 10* December, 2020
Time Allowed: Twa (2) Hours
Imstruciioos: 1. Answer All Question:

2 Show All Essential Working

1. {n) Define the following:
(i) descriptive slatistics
(i} a simple rendom sample

(6)  The following stem and leal plot shows humidity readings taken over 20 dsys: =
1(275 P Lo S X B S i
3|49247 e £ —

4 arz2 % 52 \,
513 —
Key: 1]3 =13

(i) Canstruct 8 grouped relative frequency distribution table for the resdings
using the classes 10 - 16, 1723, ...

- (i)  Using tho same-classes in {}) construct & rolative frequency histogram and
1 relative frequency polygon on the same graph.
(iii) Find Pes.

{c) A sofi drink machine is regulated so that it discharges an average nt_‘ 200m| per
cup. If the amount of drink is normally distributed with a standard deviatioa equal
to 15mil, what is the probability thot
(1) the mean content of 27 cups is between 195m| and 198ml?

(il = randomly selecled cup contains more than 225ml?

2 (m) A company is considering installing new machines to assemble its  products.
Fight assembly workers were selecicd 10 use these machines to assemble
products. The table gives the times taken (in minules) to assemble one unit of the
product on each type of machine for cach of the cight workers.

Machine | 23 26 19 24 27 12 M 1B
Machine 11 |21 24 23 25 34 20 24 73

Assume Lhe assembly times are normally distributed. Is the mean sasembly time
the same for the two rypes of machines? Use a = 0.05.

-~ ff-"’.}-'{"—‘ vy
A% 5 1 A
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{b)

(a)

(b)

An sifine claims thet less than |5% of irs flights are delayed. A random sample

of 50 Mights on a given day shows Lhal 6 are delayed.

(1) Is there sulficient evidence to support the sirline's claim a1 the 1% level of
signilicance?

() How large o sample {8 required il we wish to be 95% confident that our
sample proportion is within 0.05 of the Lrue proportion of delayed Mights?

A supermarket claims that 41% of customers pay cash, 24% use cheque, 26% use
credit or debit card and 9% use other modes of payment. To test the ¢laim 600
customers were randomly selecled and modes of payment recorded. Test Lhe
supermarket’s claim at & 5% level of significance.

Mode of payment Number of cusiomers |
Cash 263

Cheque 129

Credit / Debil card 136

Dther 70

The owner of a health spa wished w sudy the relationship between the
temperature (x) in degrees Fahrenheit and the number (y) of customers using the
facilities ol noon for randomly selected days during summer. The fellowing
results were vbteined:

Temperature (X) 65 &7 75 80 BS B?
| Number of customers (y) 27 2% 20 14 16 10

(Additionally: 3 x, =459 | Y sF=35533 , Yy =120
| i i

LY
Yoy =2594 , 3 xy =8920) f/a
i i

(iy  Estimate the linear regression line. } "'_' ,G 2z /f
(ii} Dectermine whether there 1s a significant linear relationship between
tempemature and number of customers. Use a 3% level uf‘si;uiﬁuru:e.
q’j

. {(iiiy  Find R? and explain its meaning 5?0

A study was conductcd to compare the mean yield of live varicties af maire using
s completely randomized design. Copy and complele the following ANOVA uble
and determine whether the five varieties are significantly different  Use
a =005,

| Source S5 df [MS [F
Treatments | 250
Error 150 -
Tival ] i9

End of Test

e T AT AT T L AUF T R Rl T

ADOI0MN LA ONY ADOTYHIN

LNAW 1N Yd3d AD0703
FANIW 40 1100 HJ'E
YITWYZ 40 ALISHIAIND

..
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THE UNIVERSITY OF ZAMBIA

h &

¥ . A
l UNIVERSITY EXAMINATIONS - NOVEMBER 2019 //

GGY 3020 - MINERALOGY AND PETROLOGY
JPAPER | (THEORY)

INSTRUCTIONS: fnsw::r ot least two questions from esch section and any other o
a question illustrating your answers wherever possible.
Usc n separate answer book for each section.
TIME: Three (3) Howrs G Full Marks: 100
SE -

Q1. [20Marks]

{a) Determine axial matios a/b and c'b for the following faces whose interfacial angles a
provided and draw well labelled sketches showing face relationships. [6 m

FACE p ]
{130} a0* 337
r (012} 63® o°

(b)  Using the zone symbul method prove if the following set of faces lies in the san
zone; (011), (211) and {100). [4 marks)
(3] If the axial ratio acb.c 15 1:1.2.7475 delcrmine interfacial angles % {in the x-y plan
- and p (in the z-y plane) given faces (110) and (011). [4 marks]
|in Determine the unit cell volume {(em'} and density (g'em") of the mincml zrcc
\ ((ZrSi0,], which belongs to the tetragonal system. LUmit cell parameters are
7 follows:a=6,607A, c = 5.982A; a = 90", J = 90°, y= 90™ Z = 4. (6 marks)

Q.2. [20 Marks|

{n) Write short notes on the following terms. [B marks]

(1) Radius ratio; (i)  Coordination numbes; (iii) Electronegativity; (iv)
Pleachroism

(b)  Distinguish twin pane from zone plane, (4 marks)
(c)  Expluin briefly why the sky looks blue? {3 marks)

(dy  Under what conditions in terms of the rules described above does cach of the
following ocour?

(1) element caprure, and (ii) glement admission. (5 marks)

AN
|
ot
l ’M‘tl
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Q.3 |20 Mnrks]

, Microprobe Anal
(2)  Caleulate the mineral formulse for the minerals whose ?Im‘;:l;hu HP’FE i 103
(EPMA) analytical results provided. Write down the mineral 5l

decimals, (8 marks)
Eyanile AL;Si0,
Oxide Wi. % Oxide
'S0z 37.08
- Mlﬂi 5291
' TOTAL 100.00

(b)  Describe briefly the key charactenstics of the following silicate structures giving at

least une mineral example of ench: (i) Double Chain Silicates and (ii) Cyclosilicates.
(6 marks)

{c) Forsterite, an orthothombe mineral, has the fallowin
4.75,&'. b=1020A, c=5098 & g =[l=y= 9"
distance [dngy) for forsterite- and then 28 usin
wavelength () for the analysis was 1,5405 A and

g unit cell parameters: a =
Determine the unit cell interplanar

& the Bragg equation The CuKix
n= 1. (6 marks)

N P-PETR
=

24,/ |20 Marks)

{n) What_n.rr: the main types of ma Ema and how they are distinguished in term of their
chemical composinan temperature and viscosity.
(b)  Define the following:

(i}sill (ii) Cone sheet (111} Ring dyke (iv) Xenolith {v) Columnar joints
5. (20 Marks)

(8) Give brief account of the fullowings:-

i. Amgydaloidal texture
i, Oclitic texture
| 1l Ring dyke
iv. Periodolte
v. Greywake

(b) What are the three principal calegories of igneous rocks? What characterizes ench?

-
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/

@ (20 Marks)

(2) Explain ificati o el
) mxglposi:x::lmﬁmm of crystalline sedimentary rocks in terms of origin, texture ¢

(b) Define the following:

L Vesicular texture

ii. Gradded bedding
iii. Augén gneiss

iv. Conglomerate

v. Crystalline limestone

[20 Marks]
(a) Give a brief description of the main textures of metamorphic rocks

() How does a felsic mineral differ from & mafic mineral? Which minerals on Bowen’
Series are mafic? Which are felsic?

End of Examination
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THE UNIVERSITY OF ZAMBIA

GGY3020 - MINERALOGY AND PETROLOGY

_ TEST1
INSTRUCTIONS: Answer all questions

TIME: TWO (2) Houns

Q1. What dustinguishes:
o Voleamie rom pltenic rocks?
b Pyroctastigholcanics?
c. Magma from lava?

(2. (i) Give brief account of the followings:-

| u) amgydalodal texture
by Oolitic texture ‘-ﬁ_ﬁ"‘.ﬂm".‘t_f_f q“;-ﬂ",l"'“ '
¢) Ringdyke —, |, .
dy periocdonte tt“l";f-'f’.r".' T b
e) Greywake o "l

\

-

. —

H)w ncinal categaries of igneous rocks? What charactenizes cach?
I:":I Whate R ks PHM;EL?.J;.-L:% :'j]mr%ﬁn.-rf#f If?‘-.-fl"#' [ 3

Q3. (i) Explain the classification of crystalline sedimentary rocks in 1erms of origin, lextu

and composition. it'lfﬁ,ﬂ‘-.l | hﬂ?%rﬂh& OQ_J*&]F'#U;

i

¥

Z

(ii) Define the following:

a) Vesicular texture ol
b) Gradded bedding sau s 67 (afL= & bW

¢} Conglomerate — e Maitie
d) Crystalline limestone — LCEJ-HE ‘;}.,1”.__( H@f’f&# Ao :ftﬂ{gr'

END OF TEST

1
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UNIVERSITY OF ZAMBIA
SCHOOL OF MINES .
GEOLOGY DEPARTMENT
GGY 3020 =MINERALOGY AND FETROLOGY . Y

TEST |

Date: Thursday 22* Octaber 2020 (14:00 Lo 15:30)

Instructions: Answer all guestions using neatly labelled sketches wherever possible
Time: | hour 30 Minutes -
Q1. i) Deline the following terms. () refractive index; (b) ],'r-ii'l-a_l:;:l'id'._l:lf'l coordination

Q3.

Nurnber, (d) centre of symmetry, (8 marks) ‘gl
(i) Why are sechions cul perpendicular o the ic unis (OF z-Bais) 0 hexagonal,
triganal and tetragonal mincrals isotrapie” (1 marks) -5
finn) I, in the mineral hinlue, the rads af Na+ is 0 99A and that af Cl- 15 1 RIA, whal
is the radius rauo? (2 marks) .
[1¥] Coordinalion numbers of 4 and 6 orc relerred Lo as (2 marks) —
The tetrngonal crystal shelch shown in the Mgure on the nexl page is intersected by
imaginary axes a, b and ¢ which are the same as . and z, respectively. The interfacial
angle [} between any ichined face and Mces intersecting the c-axts is T0° Note: gnsure
that you indicate on the [igure sour eampuies pumber and submit o with the answer

sheel

(1) Labe| on the figure all the fhces using Miller symbols, (5 marks) £
(i) Shaw on the figure the tetrad and the four diads in symbal form. (5 masks)

{int) Caleulate the lutiude {2 marks) \¥

Given the Inces below do two clearly labelled sketches and calculate axial rtios a/b and

efb. (10 marks)
» Faces p @ .
' o lo
= (120) 90 N ]
woo i)
« (011) 32 0
{n Briefly describe isomarphism and polymorphism and state one mineral example

in each case. (6 marks)
(i) Bricfly describe how exsa
(iiiy  Delermine the denslty (g'em

tetragonal sysicm. Unit cell parmmeler

3 2427A, ¢ = S.194BA a = o0°, p=00°, y= 90, 2-8.04 marks) (£

ref frie -fnf'_;mﬂ #he P

jutvon textures form. (3 marks) \, ™
Y of the minerl zincite {Zn0)]. which belongs to the
s mre as follows: a = 32427A. b =

e pher < P
s E‘f’iﬁ""m anr v\’f il f‘? e me e/ R A .‘:\1d ;
s, y jn e’ deea AP M— gi"’l--h; ‘-:‘u!'?‘ mﬁ-ﬂ

hem(nts! 1 _geqt (6=
g v Fol ﬂ"’g‘sﬁl‘,'ﬁ‘l

\ = o (ﬁ%"—f_’ | 32 /4
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UNIVERSITY OF ZAMBIA
SCHOOL OF MINES - MINING ENGINEERING DEFARTMENT

MIN 2019 - INTRODUCTION 'TO MINING: END OF 2019 TERM 11 TEST
INSTRUCTIONS:  ANSWER ALL THREFE QUESTIONS TIME TWO HOURS

Question One

1) Timber 15 used in mine support; deseribe two methods of improving timber propertics

Mt
0} With r;ﬁertncu ﬁ{tl?’ftﬁ‘ﬂ""" AT &

ble Below
i Plot tension (P) torque (T graphs for the three bolts on the same graph paper
i With help of graphs, expluns Uie relationship between tension and torque in a rock bolt
il Select a suitable rock bolt for low stress rock condition ond pive reasans,

Boli Bolt diameler C Faclur Lokt 1ensian (KN)

] L&émm forged rock balt 50 5, 8,11, 14,17 and 20
2 19mm forged rock boll 40 58 11,014,117 and 20
3 2lmm forged rock bolt 30 5.8, 101,14, 17 and 20

Juestion Two

fa4.5m by 3.6m dnve is to be developed 150m long in pegmatite with 250MPa strength:
1} Describe a suitable drilling method to be applied

1) With lielp of diagrams, explain how free face will be created

;) Design a blasting pattern for a good fragmentation, throw ond an advance
1) Calculate the tonnage of rock 1o be excavated, given SGof 2.7

-} Caleulate the amount of explosives required, given I'F of 0.7 kg/m’

1 Describe a suitable material hondling system for this project.

f,il'_‘,-. 3

Juestion Three

t is required to sink 860m-deep circular shaft from surface to just below the ore body using ¢

.onventiona] methad. The operations ure being camied on a three-shill per day basis, The roch

iardness is about 165MPa, If other auxiliury operations Inke a day every after 18m advance an

|9 blast holes are drilled and binsted per shift

) Esiimate the cross section area of the shoft

9 Estumate how long it will take to complete sinking the shuft if it takes 2 days per melre 1o st
up u 20m shatt colior

) Describe the support system suitable far this shafl
) Explain three advantages of conventional method of shalt sinking. KB O ol
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THE UNI\"ERS[TY OF ZAMBIA
UNIVERS[T'H' EKM’IINA'I'I'D
MIN 201y,

INSTRUCTIONS:

NS - NOVEMBER 2019
INTRODUCTION T MINING ENGINEERING

THERE ARE STX (6) QUESTIONS, ANS WER ANY FIVE

EACH QUESTION CARRIES 20 MARKS
TIME: 3 HOURS

Queslhr@ v

a) With relerence 1o

TOTAL MARKS: 100

mining, differentiate between:
L. Prospecting and exploration.

- [} marks|
- Muineral resources and minery| reserves., [} marks]
by Describe four (4) main functions of 4 mind shafl, (4 marks|

£} In comparison tw conventional shafi sinking, explamn tour (4) advantages of raise-horing.

[6 marks)
d) If the friction winder rope will slip at Ty /1> £4.34, calculate the angle of wrap in degrees, V
given the coelMicient of friction of 0 44. [4 marks]
Question E)
s) List five factors which delermine the selection of underground mining (5 marks]

by Describe three disadvantages of surfuce mining compared to underground mining. [6 marks)

¢) Eaplain the sources and control mensures of underground heat. |4 marks]

d) If the selling price of copper concentrale 15 US$1.63 per kg, the averall unit costs are
US$7.50 per lonne and the overall recoveryis 92%. |
T E?Iimuu: the unit profit in munng and processing of 0.6% copper ore deposit.
| 13 marks)
' 1 marks
il. Calculate the cut-off grade for the same copper deposil. [ ]

lof3
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Question/F |
b
a) Describe two advantoges and two disudvantages of tmiber support system [S marks]
; . ma
hy Explain bnetly three clusses of mine ti
5es mber support system
[6 marks)

¢) Inrock bolting support system, explain the relationship between the bolt tension and lrque v
[4 marks]

210" and the rope teosion side is '~

d) Given that og fficient of fricuon is 0.48, angle of wrap is
[5 marks)

| 8 calculare the tension In the slack rope.

Questiond },

41 Wilh reference to surface mining and with help of diagrams, differentiate betwesn:
i.  Berm and bench, {3 marks]
i, Overall pit slope angle and bench slope angle. {3 marks]
b} With the help of diagrams, describe:
. Open pit mimng. ' [3 marks]
{3 marks|

ji, Open cast mining.
indrical ore body with 110m height and 20m diameler and Lhe

c) Anopen pit project has & cyl
ith 29m diameter and 160m height

overburden is cone shaped W

i Calculate the sInppiog ratio. [4marks)
ji  1f the cost of removing waste 15 is same as the cost of extracung ore, comment oa
viability of the project. [2 marks]
i With help of dingrams, explain hew the profilabiliy of the project can be improved.
12 marks]

Question 9}‘

4) With the help of diagrams and

reference 1o rock fragmentation, explain the {ollowing terms:
{2 marks)

i, Primary blasung.

i, Stemming. 12 marks)
b} With reference 10 underground rock transpartation, explain three (3) advantages n[H -
locomotive system compared to conveyor belt. r
¢l With the help of diagrams, describe the basic principle of blasting theory: |8 marks]
pacing if blasting in rock with 160MPu stength.

|[4marks

d) Given the beach height 15 2.85m, estimaie $

g-;-z.f*ﬁw

20f3
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Question 6

with reference to mechanicol rock fragmentation, differentiate between:
. Percussive and rotary drilling, [3 marks)
Integral and extension drilling rods, [3 marks] =

al

hi A mine excavation is being developed in andesite rock with an cstimated produciion of
120,000 1onnes per month, Assuming the specific gravity of andesite 15 2.7 and the powder

factor 15 0.7 kg,-l'ma. estimate the required amount of explosives pef month? [4 marks]
-y Label the fallowing drilling bits shown in Figure 1. |5 marks]) V’
[§ marks] L

d) Explain their application in the muning operations

1

L

Figure 1: Types of dnlling bits

END OF EXAMINATION

3pfd
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|

MIN 2019-INTRODUCTION TO MINING LA TESY - OCT 2019

TIME: 4Smin

(INSTRUCTIONS: ANSWER ALL

£ Lo RO

Mention the drilling equipment used in mining and how does each one ope
Mention the drilling accessories used in drilling?

What is the use of nitragen in drilling equipment?
Write a few notes on the following

a. Production holes

b, Exploration holes

c. Development|face) holes

d. Support holes
Mention the phvsio-mechanicai properties of the rock?

Why is it necessary to establish the phusio-mechan‘lcal properties of thv

What are the uses of compressed air and compressed water in the mir

. , R : .
Draw a general underground mine section {side view) showing the ver

shaft bottom.
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