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=NorE: Aftempt any FrvE guesfions , AIt questions carry equat marks.

Ql.Expldn role of脚雌al meltin3 1“tiOnal gりsttLatton md mapa mixingin i諄
00us

rocks・

Q.2.Discussth OFigin Ofeicmentsand ttdrabmhoo l■ 憲詢腱。

Q.3.Elabomte the process ofmemomatism.

Q,4.Diretatiat vttOus擁 海s Ofmtta sales and their geo10gical chanceristics.

Q.5。Ⅷほ甲 鶴 dimrim憲10n diammゞ Discus the静 sirirlcance.

Q■ HOW ttdspar tt be used as geOthemom"r.

Q‐7.W減毎a nOm on geOchemical ciassttcatiOn ofelements.



UNIVERSITY OF THE PUNJAB

Speciallzation: Mineralogy and petrotogy
Subject: lgneous petrology Rfper: GEOL.43g Gl

NorE: Attempt any THREE Quesfions. Att quistions carry equal marks. ee or7
and to the point and draw the sketch where needed.

Q' l' Discuss the cornmon charaoteristics and spatiotemporal distribution of the Komatiitic andTholeiitic rock suites.

Q' 2' Discuss the utilizatioo { major and fiace element variation diagrams and normalization
plots inpetogenetic studies of igneous rocks.

Q' 3' Discuss &e types of igneous mcks based upon the silica and alumina safirntion and theirpetrogenesis.

Q' 4. Compare and contrst the Continental Flood Basalts and Mid Occanic Ridge Basalts.

Q. 5. Discussthe following:

a Large Igneors Provinces

6. Primary Magma

c. Peapock Index or Alkali-Lime Index

d. Decomprcssional partial metting

e. Pegmatites
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T:me:3 Hrs.Marks:75
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:NOTE: Altempt any THREE euesfions. Att euestions carry equal marks.support your answers with hetp or riiiiiirnd diagrams.

t- How conglomeritic rocrs are crassifid? Dcsoribc with tinry diagran"

2' Desoribe the dissolution cemmtation, primary and secondary porcsrty in sandsto,o.

3-- Discuss the diagcnesis of saudstones in dstails, descdbc witb figgrcs.

4' what are the mud rocks aud how they are slassified based on tbsir oomposition"

5* What types ofporwif are reseat in sandstoncs, descdbe each with dctaits.
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Time: 3 Hrs. Marks: 75
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Subject: Advanced Mineralogy Paper: GEOL441 GI Time: 3 Hrs. Marks: 75

Note: Attempt any THREE questions. All questions carry equal marks.

(!.1 " *ttempt eny Slx Short Questlons from the foltorlng; 6工5=3o

l. Why same mlnerals may have different crystal slzes.

ll. Dlfferentlate calcite and dolomlte.

lll, Draw any triangular plot and label lt.
lV. What are the types of mlneral luster?

V. State four forms of tenaclty.

Vl. What ls the difference between fluorescence and phosphorescence?

Vll. Phyllosilicates are also called sheet silicates. Wrtte other names of disilicate, ring slllcate,

lsland / orthosilicate, chaln sillcate, and framework slllcate.

vlll. Beryl belongs to which mineral group? Paklstan ls famous for two gem varieties of beryl.

Name them.

Attempt anyTHBEE QUESTIONS from the followlnt; 3x15=45

Q.2. Describe Oxlde group of minerals.

Q.3. Write a note metalllc mineral potentlalof Paklstan.

Q4. Wrlte a note on Plagioclase Feldspar.

Q5. Wrltethe propertles, structure, occurrence, and uses of sulftde mlnerals.

Q.6. Wrlte a note on mineratnucleation, mechanlsm of crystalgrowth, and importance of

reaction klnetlcs ln mineral formation,
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NOTE: Attempt any THREE quesfions. All questions carry equal marks.

Q・1
What are physical properties, discuss any five properties io detail with
their influence on meebenical rcspotrso of the rccks.

25

Q。2
Discuss compr€hensively with illusnatons tlre response of the intact
rock in various loading conditions (eomprossion and Tension).

25

Q。3

Whst is rol€ of discontinuities in mnbolling tlre mechanical rcsponse
ofrock masses, write a briefyet comprehensive note on any four
discontinuity paramete$r.

25

Q.4
How logging is rmdcrtakcn in cored holee, discuss the.importrot . .

parameten to be tpcorded and mentioned on &e logs.
25

Q.5

Discuss with illustrations the conditions favorable for followiag
modes of rock slope failurt.

r PlaneFailure.
o Topplinc

25
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Time:3 Hrs,Marks:75
Specialization: Engineering Geology
Subject: Soil Mechanics Paper: GEOL'438 G4

,1

tVE Questions. Atl questions carry equal marks.

Discus Mohr-Coulomb theory and failure envelopes for sand and clay'

How has soil mechanics dcvelopment contributed to foundations, urderground and

;fi r*itt tg firrno*t, p*r.*tnt design, exoavations, ernbankrnents, slld dams?

Writc a note on stress distibution in soil.

Discuss the following terms.

i. Well gnded and poorty graded soil'
ii. Mod;, mixtures and gap grading in soil particle size'

iii. Utilization of soil prticle size disributiontest'

Writc ashort note on following
i. State the soit physical firoperties based for Unified classifisation systgm.

ii. Which labomiory tests are required for Unified classification system?

iii. Symbols used inUnified classification system' . , , -iv. On whish bases the subdividing c".d erained and fine saircd soil in Unified

classification sYstcm?

Writo anote on the bearing capaoiry and strear strength of the soil.

Explain the fofiowing torms'
i, Water gontsnt

ii. Bulk unit weight
iii. Unit weight of solids
iv. Dry unit weight
v. Speeific grnvity of solids

Explain tlre mechanical analysis of soil using particle size asoumulation crrve method
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Specialization: Engineering Geology
Sublect: Seismotectonics Paper: GEOL439 G4

NOTE: Attempt any F|VE Quesfions. Atl Questions carry equal marks'

Q・l What L slgnlnmnce OF stbSurface d聰
●0■dmultlc i■ SetSm“lty on

″

`由

口陶饉L

Q.2 HoW Setsmomo■ lc IIlaps are produced?OIVe cOmpOnem●
Involved.

e.3 llellne lleterminigdc selsmlc hrzard snrlpls (DSHA)' how lt model is applted for sslsmic

ridrasesment ($lt$=15)

e.4 what ls_tlre reglonrl lmpact of convergent boundrrlco? Elaborate ln prospeet 
"&ttffiO"

southern Peklrtrn.

Q.5 Dcflne cclimlc hrzard curyGs, how those rre gensntcd for a sdsmlc svenL ($*1{}'15)

Q.6 Dlscusr the p[enomenr of denclltcatlon of lrndstlde mrterltl' (15)

the carth?DIsCuss in

(15)―

c8■7819

c81H働

Q.? How goophysieal prospecdng ts hrndy ln dotermlnation of r rultable groundwrter bodtcs?

Descrlbc itr rpptleafionr for groundwater-management' (15)

Q.8 Wrlte r notc on the followinS

o) Probrbllisdc Selgmlc Hrzrrd Andysls (P$HAI

U) gtc.trLrt Rcrtr6vlty Tomography (ERT)
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Specialization: Engineering Geology
Subject: Engineering Geology Paper: GEOL440 G4 Time: 3 Hrs. Marks: 75

1.W壼
"a∞
mprehensive note oll憮〕vanolls assigments/phases ofEngineeFing oeologid

sndies pmining to plamhg and dedgning ofany ci颯 eng眠印鴫 proJect。

2.Demeerective tts h su跳面 轟 and exPlainhow groundwater erects the strentt Ofthe

rocks.DEw and describe tt erects OfpOre water pFeSSm OnMobr Coulomb餞 1田ec“L

Drawtt messsttn graphs forttid rockunder pressure and lめd tetr defomation ttatures

undertt conditions of(1)dry COnmed,c2b drymCOnmedand(3)increased por water

presste.

3.Write anote on rock foming minml with detatl ofthdF Chemictt subdMsi∝,minmlname,

∞1∝,physical feates and engnomtt properties.

4.What are憮〕general assmptionsin analytical mmods ofs10pe ttbiltt dysig Dttethe

stabilり relatiOn ofan inhite stope alongwith坤剛d cases ofO dry cOhesionless soil,0

samatedoohesionless sou o mdy dayey son.

ユ・D"醸
“

も石議饉1慟ぃ燿io“ .geolo鰤,d ooSiderations in‐T― lb静

6.o whatare tL implications ifemtant10adto be mnsferredtotte fomdttonmdemeath a

孵 けあm be directed perpendicular and para■ el planes ofWealmess?

OdeSCribeれ kw notes tat needed to be∞ nsidorforplming ofgeotechnical invettigation

program for a bFidge.

OHOW● Ould a rocnll hazard sc面 o along aFOad Cutsbpe be mi亀 腱

“

?

7.WFite a Compthensi“ note on l施 goolo」d COnsideFatiOns hdam∞ nsmtion.

8。 Whatis FOCk Wea■ eFing7 Discuss憮 )vanousmodes ofrock weatering andtheir corresponding

hott materials.燃直 溌 implications ofweatheringon limettone.

⑧
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Specialization: Petroleum Geology
Subject: Petroleum Geology Paper: GEOL.437 Gs Time: 3 Hrs. Marks: 75

NOTE: Attempt any THREE guestions. All questions carry equal marks.

Q I Whstis porosffi lXscusedisron#t5rpcs ad ftc*ors offcctirgaorosity.

Q, 2, Whst ig migration? Elrylai! t)lp€s of migratioos and cffest of different factotB.

Q. 3. Hour to acquire petolerm leass araa? Explain in detail.

a. 4.Whd is diff$€Nrce behileco pctrotetrm syste,uand p€mlcum play?

e. 5. Whst arc tucfines? Dcssrib€ ditrerrnt types of &actrncs and theh importance in peeolam

industry.
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Speciallzation: Petroleum Geology
Subject: Sequenco Stratigraphy Paper: cEOL4:t8 cS Time:3 Hrs. Marks: Zs

NOTE: Attempt FOUR Questions in all while Questions No. 1 is Compulsory.

Ql Wrlte ahort note on any flve of tho iollo,vlng. (3+3+3+3+3)
1. Sequence Boundary (SB-l)
2. Resbtivity Log.
3. Accommodation space.
4. long-tenn and short-term statigraphb cycl*.
5. Sediments supply.
6. Uthosfatigraphy.
7. Chronostretigraphy.
8. lnternal Reflection Pattems

Q2. Discuss in detail the concapt of facieg, fadc association, cyclhity and
architectural elements with examples and diagrams? (20)

Q3. (a) Deline sequence and development eequence? (08)

(b)Write note on

i) Aggradafion. iU Progradation, lii) Retogradation.? (12)

Q{. DEEcriE and dlscuss application ol sequene stratigraphic based on
wireline log datra framewo*?

Q5. Define and explain the term system tsacts? Discuss the developmsnt of vadous
Componants 6frype{sequeica? (20)

Q6. What are the Paraseguencee? DiEcusg development, formation and thicknese?
of Parasequences? Deecribe Parasequence seB and various types of
Parasequinoe sets (20)
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NOTE: Attempt any FIVE Questions. All Questions carry egual marks.

Q L Exptatn tlre tluygens principle and concept of Fresnel zonc used to delineate the subsurface

layers,

Q2. Describe ttre Reflection and transmission coeffrcient. Make a neat and clear diagram to

explain the conc€pts,

Q3, Explain the spherioal divergence. quality [actor and specific dissipation funclion. Also.

describe the rpldionship among them by providing equation.

Q4. Explain tho Common-midpoir$ (CMP) gathen and Normal Moveout (NMO) correction in

detail. Drew and neat and clear diagram to explain the concept.

e5. Describc Bre rctary system of the rot8tory drilt. Make a neat and clear diagram to explain the

concepts.

e6, What is meant by well logging? Describe different types of logs uscd 1o dcscribc rrtcks and

fluids.

Q7. Explainthehrctrole environment in detail. Draw neat and clear diagram to explain the

cono€pt.
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Specialization: Petroleum Geology
SubJect: Reservoir Geology Paper: GEOL440 G5 Time: 3 Hrs. Marks: 75

NOTE: Attempt any THREE Questions. All questions carry equal marks'
Support your answer with help of figures and diagrams-

l. A rcservoir with CaCO3 as cementing agent has high porosity and permeability than a

reservoir with SiOz as a cementing agent? Discus the scenario with reference to

de,positional environment.

?,. Enlist the meri1g and demerits of high poroslty in uconventional shale sornce/reservoirs.

3. How rock fabric plays its role to estimate quantity ofhy&ocarbons in carbonate/ clastic

rcservoirs.

4. ,.Reseryoir rosks should be in direct contact with source rock". Is it true or false. Support

your staternent with facts and figures'

S. Sandstone is a good reseryoir, discus the factors that destroy its capacity to hold

hydrocarbon
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Specialization: Applled Geophyeics'
Subject: Seismic Method and Seismic Stratigraphy Paper: GEOL437 Go
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Time: 3 Hrs. Marks:75

NOTE: Quesfion number ONE is compulsory.
Attempt any THREE guesfrons from the remaining.

I {a) Deflne any slx of the followlng terme (6x2=121

Raleigh wave, Dynamic range, Fresnel Zone, Dominant frequency, Critical angle, Sequenae

boundary, DHl, Maximum flooding surface, Wave dispbrsioir, Bulk modulus
(b) 6lve the short anawert of any alx questlone. (6x2=121
i. DitrBrgntiat$etweenvisualizationefidreeolrffon.
ii. Differentiate between band width and effectfue band wldth.
iii, Differentiate between single and noise ln seismic data.

iv. DtfierEntiate between array ahd wave.
v. Differentiate between sequence stratigraphy and seismio stratigraphy?

vi. Describe the tuning thickness.
vii. tpry the zero pfriie wavelEt is more deEirable for seismic interprelafion?

viii. Wfrit inOrmation is stored whEn a s€ismic face is saved in a SEG Yformat?

ix. \Alhat is forrluard'sbismic modeling?

2 (a) Why seismic data acquisition is important in petroleum prospec'ting? Being a ffeld
'-'ge"p'ttysicist 

OescriUe youi role in seismit data acquisition. 8

(b) in d Obsert area a 2ti sEisrnic data acq_uisition ii planned with.3,000 m-tqp9t dqpln'.fne
' 'gioup inte*"iis E0 m, minimum offset is 2g m and fir offset receiver is at 5,975 m. tAlhat witl

be total number of channel uEeOi The wavelength of ground rolls is 5 m in this area what will

6; th;i;i*fi +;;'d b"tween the geophonei to ovenide'the ground rolls? 9

3 (a) Dgscribe in detallthe Fresnel?one and its importrlce to seismic imaging

' ibiWh;i lr .ing,.[r i"lsmograml now it is prefared? why synthetic seismogram is important ln

seisrnic data interpretatioi? 8

4 (a! What are convolution and deconvolution and wtty these are

compare different Upes of deoonvolution.

used? BrieflY describe and
o

b) What is conelation? Discuss its different types with some numerical example. I

5 (a) What is seismic data interpretation. Discuss in detail different types of seismic data

intirfr*ation.
" (bi Consider two geologicat layars, ln the top layer, th.e P wave velocity is 4000 m/s, S wave

,"iolitv iu irgo rnri rorliporority ie 20 % ani ddnsity is 2.35 gm/cc. what will be the value.of

shear and bulk modulus in itrat layer? 8

6 (a) Write a note on the factors controlled the seismic resolution both horizontal and vertical. 8

iuf A iinusoidat signat has onty two frequency goqqonents '100 and 150 Hz. You dlgitized the

sidnit using a sa*iting intervai of 4 ms? (a)-Woulb gfiasjry.occur to the 100 Hz frequgncy

..imponinti tf yes,'catiulate the aliasing friduency? (b) Would aliasing occur to the 150 Hz

frequency component? lf yes, calculate thdafiasing friquency? I
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Specialization: Geophysics
Subject: Earthquake Selsmology Paper: GEOL438 G6 Tlme: 3 Hrs. Marks: 75

NOTE: Atlempt any FIVE Queslions. All questions carry equal marks.

Ql. Explain the clastio rebouod theory used to degcribe earttrquakes occuned due to the

I ithosphulc lue movoment.

Q2. Define the earthquake intensity and its scales, Explain salicnt features of Rossi Forel and

MSK iotensity scalss,

Q3. Btimare the intsnsrty class and probable Richter mognitude (ML) range of an earthquake

evqrt that producsd ground shaking at an acccleration of 2.5 ms'2 whicb lasts for a period of I 5 s.

ea. Explain difqent typee of guided wsves atrd their respectivo signatures on seismogram.

Also, descrih the advantages ofcach type ofthe waves.

Q5. Describo difelent effects of larye eorthquakes on the water. Also, define the tsunamis and

their mode of geooration

e6. Explhln tre following in detail: (a) Volumetdc elasticity. (b) Shear modulus. and (c)

Poisson' ratio.

Q7. Explain Earth's interior wing Compressional and Sheer wave velocities and density profiles

as a firnction ofdepth" Draw the diagram and label it to desoribe the variation ofeach physical

quantity.
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Speciallzatlon: GeoPhYsics
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NOTE: Attempt FIVE questions while Question No. 1 is compulsory'
All questions carry equa, marks.

Q l; Give the shod enswers of the following quotiom'

i)Whydensitylogderivedporosityovercstimatesingasbearingreservoi!9?

ii) \Mrite down the Schmoker's formula of TOC estimation?

iii) Diffoentiate bctween profiling and sormding surveying procedures?

iv) Write down tho name of different frctors on which thc maximum depth of detection

depends uPon'

v) Whlt ir the difference between focused and non-focused electrical currents?

Q 2; Bxplain the different types of apparent resistivity curves for sounding over one, two alrd

threo layered media.

Q 3; Explain the basic working principle aod applications of electrical resistivity and

eleo8omagrretic methods in subsurface exploration'

Q 4; Explain systematic scheme ofRock Physios modeling to identi& the hydrooarbon contcnt

in res€rvoir

Q 5; Define and claborate Gamma ray log, discuss i* qualitative and quantitative applications'

Q 6; Discuss different resistivity logging tools in detail, explain how it helps to distinguish

between virgin ggd. flushed zones?

Q 7; Explainthe mechanism of Amplitude verses offset technique (AVO)' elaborate differcd

ctasses of AVO in detail.
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Subject: Gravity and Magnetic Methods Paper: GEOL443 Go
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NOTE: Quesfion l/o. 6 is compulsory. Attempt any THREE Quesfions from the remaining.

Q-l: Derive formulae of gravity Anomaly caused by a sphere and for estimation of its depth 17

and mass.

.Q'2: a). Give details of magnetic field reversal,'how does it gccur. 9

b). Discuss in details North West ward drift of magnetic poles. I
Q-3: Discuss the factors that affect the magnetic field data and how the data is conected? 17

Q.4: Hos, the shape of sarth and its rotation effect on the observed gravity data? Derive an 17

equation for its corection.

Q-5: a). Discuss in detail the causes of instrumental drift with time in gravity meter? 9

b). How do we calculate and apply drift conection in gravity field data? I
Q-6: Write short notes on any Four of the followirig. (4X6=24)

a). How the shape and size of Gravity Profile is effected by density of ore body?

b). Magnetosphere

c). Topographic conestion in gravity rne&od

d). Basesof Gravity Method

e). Magnetic Storm
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iluject: Clastic Sedimentology Paper: GEOL-437 G8
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NOTE: Attempt any FlvE Questions. Explain with tigures where necessary.
All Questions carry equal ma*s.

Q.l) Writc a aotc on clastic traDsport and fluid flow.

+2) Differentiste betw€en primuy and seoondary s€dimentary skusnres'

O,3) Descfib€ the compositioB, tsrtrre, and olasificstion of coaglomemtat'

q4) Disotrss thc tcxture, depositioml seting md classifioation ofmu&ocks.

OS) Disous the olsstio shelf deposits and thcir diagnostic featurcs'

Q.6) Explaiathc dclus andtheir disglostic f€atu€E

aD DiEerctrtisEbcMeenBnid€dFlwiat systcm andlreandedngFluvial system.

GS) Writsnottsoothefollowing:

a) LaostrineDcPosi*. (8)

b) EoliatrD€pmib. (A
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(10)

(5)

::繹 :潔習ξ器鷺 logy
NOTE: Attempt any FIVE Questions. AU Questions carry equal marks'

Q.1.Exp:ain the fomation ofStromatoliles7What are their difFerent wpes?What

environments are requlred for meirfomtton?

Q,2. Desc‖ be the Carbonate Facies mode:and the standard microLcies as80Ctated

with the direrenttypes of environmo憔3?

Q,3. Descttbe in deta‖ the essentiai∞mponents of:imestones2 GⅣ e their

∞mprehenslve modem classttGttons?

Q.4. What are Do10mites?How they are fomed?Explain ttt direrent mOdets of

dolomm fomattons abng with suitable diagrams?

Q.5。  What are porosity and Penneabil町 ?Exptain in detatithe direrenttypes of

porosity slong wtsr suihble dlagrams?

0.6. what are the speomc environmonts and phygical paramoterB for deposition of

carbonaio rocks? ExPhin the deposition of carbonatas in Bahamas and Persian

Gutf?

Q.7. Write notes on the following:

a. Reefs, their types and economic significance

b, Ditrerent tyPes of carbonate minerals
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NOf* ntt".pt any F|VE Quesfions' Atl Questioas carry equal marks'

l. Desoribo clastic Sedimenary Rmk and describe thc Mc Brido's slassification of

Sandstones.

2, Discuss tho Sedimentary Texture of Siliciclastio Sedimentary Rocks'

3. Deseribe tlr classification of Conglomerates'

4. Discus ttre Cartonate grains'

5. Wrircnoteson

a. Flute casts

b. RiPPlomarks

a. Graded bedding

6. Describe diagerrcsis, discuss the major diagcnetio environments and cement types formed

in these environments'

7. Disouss the evaporate deposits'

8. Dcscribe thc following

a. Au0igrnesis

b. Rcplaccment

o. ReorYstallization

: Ro‖ No...¨ ..¨ .・ ・̈・・・ :

Time:3 Hrs.Marks:75Paper: GEOL'439 G8
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Paper: GEOL437 Go
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Time: 3 Hrs. Marks: 75
Specialization : Applied Geophysics
Subject: Seismic Method and Seismic Stratigraphy

v.
vi.
vll.
vtll.

ix.
x.

NOTE: Question number ONE is compulsory.
Attempt any THREE questions from the remaining.

I (r) Ihfine uy oir of &e folloringteror 2*6
gandwiAft" timl sampling" soismic tnacc, Nomh filter, bulk modulus, shear sfain, static cor,estior, Dattm,

Law of reflection, Dim spot Normal moYe orrt conpction

1 (b) Give tho short snswens of rny sh querfionc, 2"6
i. Differentiatc between seisrric refraction and reflwtion.
ii. Dffferentiate between low cut and high cut filier.
iii, Difrrentise betncen sigual and noise.

iv. Differentiare betrrmn seismic array and seisuric sprd.
What is ttre diffoence betwcen resolution snd vfuualization?
Diffemtide betweenminimrun and marimum offsct.
Why the zero phase wavelet is more desirable for scisnric interpretation?

What information is stored seismis tracc header?

Diferentiatcbetween2D and 3D seismic dara
Diftrentiate betrreen positive and negative $atic.

2 (a) What is tlre significance of seismie data acquisition? How a fietd geophysicist play bis role to $uliry
oontolinfield? I

2 (b) Convolve and cross correlate of a signal S= {.4, -0.25, 0, 0.5, 0.7 to ao operafior W = '025, 0, 0.25.

Writc all steps involved 9

3 (a) Whar is signal-to-noise ratio? How it caa play its role in seismic data quality. Write a note on seismic

signalu. Wbat is the minimum basdwidth for good quality of data l7
4 o)*lng-Ulain Seq a 2Lgeismic data acquisition is planned with 4,000 m.targptdepth-?he eroup bderval is.

5OA minimum off*t is ?5 m and far offset receiver is at 5975 m. Wtraf will be total mrmber of c,tannel

used? The wavelengtb of grcund rolls is 6 m in this area rryhat will be &e minimum spacing b*rreen the

gmphones to over-dde the ground mlls? I
4 (b) What is the role of filterirg in seismic data processing? How many tpes of filtedng generally uscd?

lYrite a notc on Nyquist frequency, sampling fuquency and aliasing Aequoncy 9

5 Write a note on scisnic data interpr*ation? Discuss different typw of interpretxion t7
6 (a) Wbat is static correction? How static correction is computed and applM on seisuic data? Slhat is the

significance ofdatum? 9

6 tb) A sinusoidal signal has only two frequency componmfs 50 and 100 Hrz" You digitized the signal using

a sampling interysl of 2 ms? (a) Would aliasing occur to tlr 50 IIz frequency component? If yo, cslculate

&e aliasing frequency? (b) Would aliasing occur to the 100 Hz @uency component? If yo, calculac the
aliasing frequency?
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Speciatization: Mineralogy and petrology
Subject: Geochemistry Rip"r= GEOL{37 Gl Time:3 Hrs, Marks: 75

NorE: Attempt any FrvE questions. Ail questions carry equar .rr*:.

Q.1. Discuss the gochemicar classification of erements.

Q'3' Explain the impacts of assimilation, crystal &actionation and partial melting on magrnflcomposition,

Q.3, Elaborate the classification and tectonis discrimination diagrams.

Q.a. Exptain the geochemical characteristis$ dilrercnt Eragma series.

Q'5. write a comprehensive note on chernical variation diagrams,

Q,6, Discuss two feldspar geothermometry.

aaaaaaaaaaaaaaaaaaaaa
a0
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Time: 3 Hrs. Marks:75Sneci ailntion : Engine erins Ge ol o gv

Subiect: Rock Mechanics Paper: GEOL437 G4

ffiny THREEguesfions . Art questions carry equal marks,

Disuss com[[dh€o$iYsly the frctors &at can influmcing uoislrisl

the scenario q4 thggosegogl

ll' rre*@ooditionso:
fu;"titg n *uCg" fun 

"t 
modc of rocf dry ftiluro' AIso providc

to roctss

. Uniaist & Trisxisl Compffisive Shotrytbs

o htsctRock &RockLdsss

Define a dism*inuity, compnehensively disolss eiry five parmdfrs

of G eisontinuities in view of their importmce and measurnmei[

ofrocks;

. Blastic Modutus & Poissonns Rstio

I ToppingmodeofRock SlopeF'eilure
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Specialization: Petroleum Geologyupeclallzatl(,ll. rEfrv
subject: Petroleum Geology Paper: GEOL437 G5 Time:3 Hrs' Marks: 75

NOTE: Aftempt any THREE questions. Alt questions carry equal marks',

a) Des,,ib€ diffaent biological rnatters involved in generdion of hydrccarbons (15)

b) Discgss Cretaceous petroleirm systom of the Lower Indus Basin 00)

e) Explain the diffffint transporting elemenis u&ich ast as part of pathways for (15)

migration of hYdro carbons'

b) Discuss majorbasins of Pakistan' (10)

3, a) Give a comparative analysis of the composite peholeum $ystom of Kohaf- (I5)

Potwr and $ualfunan'Kirthar gmlogical prcvinoes'

b) Give an account on pnecanrbrian-camtrianplays of upper Indus Basin. (10)

E:rplaintmtonic setting suatigr0phy mdauticipatedhydrocarbonpotentiat of (25)

Ikshmir Basin

Explainthe followings A5)

a) what is the corcept of immatt'e oil? Dessibe the geochemical sharacteristics

of irnmature oil. (15)

b) Describe different maoerals and HC generdion pot€ntial of coal' t10l

1.

n

4.

5.
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Specialization: Petroleum Geology
Subject: Sequence Stratigraphy Paper: GEOL-{38 c5

! Roll No................. :.....................:

Time: 3 Hrs, Marks: 75

NOTE: Attempt any THREE Queslfons. AII questions carry equal marks.

Q. I Descdb€ different typcs of basin margins.

Q.2 Desoribe tolc of pmspect generation departnent in oqloration companies.

Q. 3 Describc role of E & P companies in oil industy. Namc tivc E&p compaoies operating in

Pakistan.

Q. {. Dcscdbe pamsequnccs and explain how to mark on Gamma log?

Q. 5. Explain in details s&ahl terminations.



E,$,
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Time:3 Hrs' Marks:75
#ci ar izati?T; llflilrji 

ns Geolos,, 
" 

o" r, G Eo L43B c4
;ffi;;it soil Mechanics

NITE: Attemptffi a"estions' All questrt

Q'l (a) Disouss how the soits are formed by the o'virCInm€nilal p,cgss of mc,k 

ffi
(b) Discuss transportod and rpsidual soil' (05 MadG)

(15 Mad$)

Q'2 Y* #Utl cuve?

b' I{ot
g. Diffcrentiate betrveen'

qJ Hplainthet5ryus of orpensivc ctrys' 
-r$iarr o..il aleqsi{iG 

6}}'Ia*s)

e.4 Disouss the division of ooarso-grained soil in a unified soil classific*ioo ryffir*rl

Write a note on stress disEibution in soil'

fiscussMohr.Coulombthcoryandfailureenvelopesforsandandclay,

DiscrrssTerzagli,smethodforthecalculationofbearingc&psclty.

(") !ry * :"LY-1: #ffiffi peneration test
(b) Write a short n

Q.5

Q.6

QJ

Q.8

05 Marl$)

05 Marks)

(15 Marts)

(5 Marts)
(10 Marls)
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Specialization: Mineralogy and Petrology
Sluject: lgneous Petrology Paper: GEOL'038 G1

NOTE: Attempt any THREE Quesfions. All questions carry egual marks. Be brief
and to the point and draw the sketch where needed'

e. L Bdefly discuss the chanistry, fractionatioo and rctonic digtribution ofthe rock suites.

Q. 2. Differentiate between the Primary and Parental magma aad outliae lhc methods of
studying igneous Provinces.

Q. 3. Describe the thiskness, lithology and structurc of8 typical ophiolite scguence'

Q. 4. Discuss the classific*ion of thc plutodc bodies upon the base of their dept| of

emplacement,

Q. 5. Discuss the following:

l. Bivariate diagrams in igrreous Petology

2. Modd Minsrelogical Classifica$on C Crr.nitoi&

3. Petography ofSubduction rtlarcd rocks

4, AFM Diagmm

5. OIB's
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Specialization : Sedimentology
Subject: Carbonate Sedimentology Paper: GEOL438 G8
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Time: 3 Hrs. Marks:75

NOTE: Attempt any FIVE Quesfions. All Quesfions carry equal marks.

Q.1 What are carbonate rninerals? Explain the genesis of Calcium Carbonate?

Q.2 \Mtat is Dolomite? Explain the different environments and chemical oonditions for
the fonnation of Dolomite.

Q.3 Explain the different modals for the formation of Dolomite?

Q.4 What are strornatolites? What are thoir different types? Explain the mechanism
of their genesis?

Q.5 Comprehensively explain the modem carbonate environment of Bahamas,
Florida and Persian Gulf?

Q.6 tlVhat are Limestones? How they are formed? Explain any two classifications of
lirpstones?

Q.7 Describ the different environrnonts of depoottion of carbonates witr special
emphasis on marginal marine and lacustrine environment?
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Specialization: Engineering Geology
Subject: Seismotectonics paper: GEOL.{39 c4
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Time: 3 Hrs. Marks: 75

Q. I Erplaia auy Sf,\lEN questions flom tLe followings; 7x7 = 49

I. Explain the diffceut Mytlu about earttrquakc.U. What caus€s the earth magnetic fields?UL Howto detemline the focus of the earthqua&e.

ry Explaintheprimaryand seoondaqretrectsofau car&quake.V. Explain the process of liquefiction
VI. What is tha differeme betwem magnitude and intensity?

-yjl. What are thc top five ways to carse a mao made carthquake?VIU. What is tbe Richter magnitude scale?D(' carculate the amount of enerry rereased d,ring 2001 Bhuj earthqruke (lv's-7.9).

Attonpt ray TWO quertloar from followhg; 13 x2=26

Q.2 How probabilistic and determiaistic methods are herpful in seiudc st.dy of thc projcc, a*a.
QJBxplaia the different layen of the earth and their rcsponsc to seismic waves.

Q.4 Defioe the fo[owings;

I) Annual pmbability of orcecdance II) peak ground vetocity trt) Seismic Gap

IV) Ring of Fire u rauh olkct vr) conard discontinuity vtr) seismic Moment



SDecialization: Petroleum Geology
Sublect: Petroleum Engineering & Geophysical M"tno*

UOfe, ett".pt any FIVE Questions' Alt Questions carry equal marks'

e1. What are the most common tasks perhrmed by Mud loggers, petroleum geologistg and other

geoscientists ln Oil and Gas Exploration and Production (E&P) companles'

Q2.Explaindifferentgeophy:icalmethodswhichareusedbyE&Pcompaniegtodelineatethe
subsurface rocls' Also, describe the resolution and limitalbri of eich geophyslcal m6thods'

Q3. What ls meant by seismic wave velocity? Explaln the selsmic wave veloclty of different medla and

factors upon whidr selsmlc wave velocity depends.

Q4. Explaln the processes lnvolved ln reductlon of the seismic wave amplltudes.

q5, Expbln ln detallthe data derirred from selgnic refraction and selsmlc reflectlon and their

appllcatlons, 
.

^iI6. What ls meant by the ehstlc modulu!fiOescrlb€ the numericatrclatlomhlps of elarticrno'duli an+.

Poisson's and vp/Vs ratios.

Q7. lllustrate the polarizatton of the body and surface waves produced during a ground shaking went'

Also, describe varlous wave parameters used to explain Such waves'

UNIVERSITY OF THE PUNJAB

Paper: GEOL439 G5 Time: 3 Hrs' Marks: 75
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Specialization: SedlmentologY
Subject: Sedimentary Petrology Paper: GEOL.{39 G8

UNIVERSITY OF THE

NOTE: Attempt any F|VE Quesfions. Alt Questions carry equal ma*s'

Q. l: Define Siliciclastic Sedimentary Roolq and dessrib€ the Gilbert's classification of
Sandstones.

Q.2: Writc notc on,

a) Particle Shape

b) Rowdnss and Sphericity

c) Crrain packing and grain to grain reldions

Q. 3: Dissnss the classification of Mud Rocks by Pouer (1980).

Q. 4: Dccribe the followings

a) Continental Block Provenance

b) Magmatic-arc Provcnance

o) Reoycled-orogen Pmvenanso

e. 5: Deesribc the major constinrents of Carbonate Rocks. Discuss the classification of
Carbonalc Rocls by Duntnm (1962).

Q. 6: Describe the followings,

a) Heavy Minerals

b) Conglomerces

Q. 7: Dcfine diagpoesis, describe the major diagenetic processes in carbonate rocks.

Q. 8: Disctss thc followings,

a) Phosphato Deposits

b) Types ofChert
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Sf,ecialization: Mineralogy and Petrology
Time: 3 Hrs' Marks: 75;ffi;-"G;i;;ii-"'ve#orosv Paper: GEoL'440 G1

tlOte, ntt".pt any THREE Quesfions' All Quesfions carry equal marks'

Supps4 your answerc with help of figures and diagrams'

l- How arc sandstones formed? what is basic oomposition of sandst'one' Dcseribe with

figues.

2- Dcsodb€ drc bosic oomposition of oartonare rocks, what is Dunham classification?

3- How grain size, grain strapc, soning and gnin pocking impactphysioal propertis of

rock?

,l- How Porosity develops in sedimentary rooks? Wrat arc ttre porosity rypa: in

carbonate rocks?

5- whstarcttle mudrooks and how they are olassified hsed on their composition?
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Specialization: Engineering Geology
Subject: Engineering Geology Paper: GEOL-440 G4
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Time: 3 Hrs. Marks: 75

NOTE: Attempt any FIVE euesfions. All questions carry equal marks.

Questlon * (a) Describe Strength of the Ground with example of natural materials. What is basic criteria
and properties for the assessment of rock condition in the field? (t0)

{b} 6ive comparatlve descrtption ofstrong Rocks and Weak Rocks. (S}

Questlon 2: what is particle distrlbution curve? characterlze the curves from left to right in the Iollowinggraph. (rs,

queetlon 3: wrlte a note on Ground lnvestlgatlon, lts obJectfues and methods.

C&estlon 4l Define engineering structure of dam. characterlze lt types. Discus in detail the
engineerlng geology lmplications to the selectlon of she for a dam.

Questlon 5: Define the process of landslide, provide nomenclature used for its description/mapping with
the help of sketch. ($l
Questlon 6: What is a foundatlon? Descrlbes the types of short foundatlons and deep foundations with
sketches and setup of actlng forces. ($,
Quesllon 7l wrhe a note on the three modes of soll failure under foundation with graphical lllustrations.
{15'

(15,

various

{ls}
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lr::lli::,111;t^ltroleumdceolosv paper: GEoL.r40 Gs
Subiect: Reservoir Geology

' Ail questions carry equal marks'

Discuss the sandstoae rcservoir rocks'

Defirc porosity aod desoribe tho effective porosity aill also dcssdbe the metbods to

mes$rc the cff€ctive Porcsity'

Define pemreabiliry and discuss the mcthodto measure&e permoshiliff'

Discuss rhe r€servoir rockr ofPaki*an'

Define diagenesis and desoribcthemajor diagenstic procossosinlimestonc ad its

ctrects onPorositY'

1.

2.

3.

4.

5.
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Specialization: Sedimentology
Subject: Basin Analysis Paper: GEOL-440 G8 Time:3 Hre. Marks:75

NOTE: Attempt any THREE Quesfions. All Questions carry equal ma*s.

Quertion 1: What is the tectonic associ*ion of sedimentary basins and their origin? Explain
types of basins associoted wi& transform boundary.

Question 2r Discuss thc rcle of basin evolution on tho characteristics of petrcleum system. Also
describe thc role of changes in basinal scttings on source and rcservoir rock evolution.

Question 3: The mass of hydnocarbon generatcd by active sourcc rock can be estirnatcd by usiag
analytical method proposed by Schmoker (1994). Calculate toal mass ofhydrocarbon gencrated
in kilograms by using following.

Glven Dete:
a. Density of rock= 2.4 glcms

b. Volume of unit = lengrh +wid{r* height
Wherc length of the unit = 760 m, height = E0 m and width of the unit = 120 m

c. Original HI = 200 mgHC/gTOC
d. Present Hl = 16l mgHC/gTOC

Qustion 4: Define bssin analysis and writc a detail note on source rcck soroeiring for any
rcmotc ar€a. Please elaborate your point of view with exarnple.

Question 5: Write comprehensive note on the following iopics,

a. Basin t1pc associated with divergent pl*e boundaries
b. Significance ofburial history in understanding basin evolution



B.S. Applied Geoloqv t Fourth Prof. Annual 2021 i l:'lL:'.;;:;;;;:,.i
Specialization: Mineralogy and Petrology
Subiect: Advanced Mineralogy Paper: GEOL{4l Gl Time: 3 Hrs. Marks: Z5

Note: Attempt any THREE questions. All questions carry equal marks.

Q,1, Discuss the feldspars.

Q'2' Explain rho strupture and polymorphism in silica group of minerals.

Q.3. Explain the various classes of amFhibole group.

Q.4. Elaborate chemistry, structure and classification of olivine group.

Q.5. Write a note on sulphate group of minerals.

Q.6. Explain the various mineral verities of oxides.
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Specialization: Applied Geophysics
Subject: Geophysical Data processing paper: GEOL_442 G6 Time:3 Hrs. Marks:75

NOTE: Attempt any FIVE questions.

Q. I (a) Ehboroto Cdremq*and inoolrorcnt noisc wi0r exmrplcs. (Z)

Ql (b) ExPlsin ttrc diftrcnt proccss of sctsnk datr proccsing spccifico[y mocharical anrt
interactivc proccs* (8)

Q. 2(a) Ehborato how scismlo vclocirty atenudion ad dispcrsiol plays a vital rob in scismic
bascd$rccirbonexploration. (9)

Q: 2O) Hon, mpli[dc ad fuquary cffocts thc vclooity of body wwcs ad arftoc mvcs
desgribe in &roil (6)

Q. 3(a). Dcfribe in dct8il NMO rnd static conoction (7)

Q.3Q).Descdbcindcailhyoutofdemultiplodng (8)

Q. 4. What AVO technique urd dis{uss in &tail diffsrcrt AVO classcs and tbir role in
hy&ooarbon ida*iiic*iur, (15)

Q. 5(a). Defm and cxplrin application ofAYO poramacrs i.e. intnccp( gradiotrt d
Foisson's r*io. (9)

Q.5 (b). Whd is Signal to noisc mtio and oplain is rolc o obrrin geod qustity &0a. (6)

Q 6a Discuss aly two of tho following w.r.t geo&atistics (9).

a) Sarple $nrdard dcviatkn.

b) Inerpol*ionandcubudng"

c) Lcast squaresPolynomid vs Triangulation

QjL-\llhatismeanr by seismic velocity anenutim and dispersion? how its inpctnoe in
vcrtical ard horizontal rcsolution ofseismio rcflcctors (6)

Q 7. Bricfly ophin/dis$ss tte folbwingp snd giye cmpidcrt rel*ions wberc nccessrry; (15)

Rislcr Wavoht, Rcflcction Coefficknt, P-wavo inpedanco & $ qrrye furyedartcc,
Couvolution & do.convolntloq sampling Ocucm.
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NOTE: AttemPt anY FIVE questions'

Q. l. How elastic parsrnete$ will holpful for reeervoir characterization an&rock physics

rmdelirg elaborate in detail" 15

e. 2 Define and cxplain vcrtical sEismic profile, its application in detail and elaborate the

following tPes ofVSP ' 
5

(D Zero ofteil VSP

tii) OftetVSP

(iii) Walk awaY VSP

(iv) Walk above VSP

E) Salt ProximityVSP

Q. 3 (a)'[Vrite a note on schlumberger configrracion

(b) Exptain rhe basic working principle of clectromgnetic (EM) induction method, EM
' \-/ 

advantage on resistivity me*rod and tlpes ofEM systents. [5J

iO Edft" tt r tlrpr* of fr.qor*y aonuin electromagnetic instruments, coil separation,

working fiequency, investigation depth etc' [5J

e4 (a); Write a note otr zoue of innasion also disouss theh effeot on resistivity loq (co-usidering

water*aringicsst oir) (!0il'Iartc$)

Q4 (b); Write a notein breakorrts (sMa*s)

Q5 (a); Write a rote on spectral giamma ray tools (5

(5 Mslrs)

(6lvfarl6)

(9 Marl$)

Marks)

a; Oi Discuss the role of TIrlK ratio in minerals and depositional envirormental identificatioo
(10tvla*s)

Q6 (a); Discuss the qualitative and quantitative use ofdpnslty l9g (10 lYla*s)

q6&t writo a note oo pott*t en*onments of borehole loggrlg (5 Mads)

Q7 (a); Discuss the role ofArchie equation in basic peUophysical aoalysis

Q? (b); Discuss the principles of measurcment of SP log
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Specialization: Applied Geophysics
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Time: 3 Hrs. Marks: 7O"jli1l!:It4lljl:gn",," r"inoo" paper: cEoL*44:r c6

Q'1: If a ryhac of ore body baving miss 'M", vorrme .v", de,sity -p', radi,s *R, 
aad is 17localed at a depth of "f fion tbe surfaoc of earlh" t[en derivc m e,q*"fr* O, i ,gravity anomaln aad fori8 depth ard 'nas estsullafi.r.

Q'2: Derivc tbe orPrcssions for gnvity anomaly caused by an infinitc botizontal cylindrical 17
body and forits dcplh "? (ftoru the surfacc) calculatiou.

Q-3: Discuss in dctait rock napctisn aDd its t,"€s, l?
G4: Discuss in detait, thc aecessary conections that mu$ be applicd on magneic feld 17

obsorvations in ,{aia p[ocsssirg phase,

$5: a). Discuss in dctail thc sr,cnne ofmagneic field ofthe Earth, when u,u ober,cd 9
itfromthe specc,

b), Discrss i! dotdls thc ca,ses of hshrmentsl dris with time ad how rtese eflecrs g
can bc rmovcd druiqg gravity data processing. t

Q{: Write short ootcs on any Fonr of rhc following , @X6*24)i. €rardtyprofile
ii. Irfagnaic element
iii. Magnaicpolercversat
iv. \fihy Tenaia Comction is ueoded ia daa reduction?
v. Wrile frctor 8trectitrg deasityof sedimentary Drtodat
vi. Computo Frce Air C-onoction for elevation 20 meters w.r.t base.vii. Origia ofmagnctic field oftbe Earth"
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