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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.

There are EIGHT questions divided into two SECTIONS and printed both in HINDI and in
ENGLISH. : :

Candidate has to attempt FIVE questions in all.

Question No. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission certificate which must be stated
clearly on the cover of this Question-cum-Answer (QCA) booklet in the space provided. No marks
will be given for answers written in medium other than the authorized one.

Word limit in questions, wherever specified, should be adhered to.
Diagrams/sketches, wherever required, may be drawn in the space provided for answering the
question itself,

Aitempts of questions shall be counted in chronological order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank in the
answer book must be clearly struck off.
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SECTION ‘A’ '
Attempt the following questions with suitable sketches wherever necessary. 10x5=50

Explain how the radius ratio of cation to anion influences coordination in minerals. Cite examples
of two common coordination in rock forming minerals.

Define the Gibbs phase rule and calculate the variance of the assemblage containing enstatite +
forsterite + Mg-spinel + Mg-cordierite + corundum in the appropriate chemical system.

With suitable examples, enumerate the essential difference between regional dynamothermal
metamorphism and contact metamorphism.

Explain why in any igneous rock, primary forsterite and quartz cannot stably coexist.

Describe the critical differences between porosity and permeability. Add a note on how these two
properties of sediments are determined.

With theoretical details, discuss (i) optical indicatrix, and (ii) determination of sign of elongation of

uniaxial minerals. T3+7+=15
With suitable examples, discuss the causes behind and effects of (i) pleochroism and
(ii) birefringence in minerals. 73+74=15

Derive Bragg’s law for X-ray diffraction. Calculate the inter-planar spacing in a crystal for a plane
that gives a sharp reflection at 20 = 50° for CuK o radiation (A = 1-5418 A) in a powder X-ray
diffraction experiment. 10+10=20
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3.(2)

3.(b)
3.(c)
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8.(b)
8.(c)

Thin sections of three basaltic rocks contain (i) phenocrysts of Ca-rich plagiociase in diopside
matrix, (i) phenocrysts of diopside in Ca-rich plagioclase matrix, and (iii) coexisting phenocrysts of
both Ca-rich plagioclase and diopside. On the basis of phase diagram in the diopside-anorthite
system, describe the initial melt composition and temperatures, along with crystallization behavior

of the above rocks. 20
By suitable reactions, discuss various mineralogical and mineral-chemical changes that take place
during metamorphism of a basaltic rock at the greenschist-amphibolite facies transition. 15

In a P-T diagram show the domains of various metamorphic facies and briefly explain these

facies. 15
What are turbidites ? With a neat sketch, show different units of a Bouma cycle and the flow

regimes under which they are formed. 5+10=15

With neat sketches, describe the primary depositional sedimentary structures, with emphasis on

their application in determining paleocurrent directions. 15

With the help of a neat sketch, briefly discuss the classification of sandstone. What is the general

tectonic environment in which quartz arenites are found ? 15+5=20
SECTION ‘B’

Attempt the following questions with suitable sketches wherever necessary. 10x5=50

Describe the relationship between average crustal abundance of metals and their content in ore
deposits. Add a briefnote on tonnage, grade and cut-off grade of oredeposits.

What are the sources for the formation of coal and petroleum deposits ? Briefly discuss the
process of coalification.

Briefly enumerate the various sampling methods in mineral exploration and mining.

From the first and the second laws of thermodynamics and assuming reversible process, derive the
expression dU = TdS — PdV; where U, S, T, P and V respectively stand for internal energy,
entropy, temperature, pressure and volume.

Discuss the various causes and environmental impacts of acid mine drainage.

Explain the ore forming processes that result in chromite and Ni-Cu sulphide deposits hosted by
ultramafic rocks. 73+73=15
With schematic sketches, show and elucidate the zones of hydrothermal alteration in a porphyry
copper deposit, emphasizing their mineralogy and temperature of alteration. Explain why the ore
zone is localized at the boundary between two specific alteration zones. 12+3=15

Mark the location of following mineral and coal
deposits in the outline map of India and write a
brief description of each of these deposits:
(i) Khetri copper belt, (ii) Hutti gold deposit,
(iii) Jharia coal field, and (iv) Nellore mica belt.

10+10=20

Explain how ore concentrates are produced from run-off mine by mineral beneficiation, with the

help of examples of two different beneficiation processes. 15
With suitable examples, define indicator and pathfinder elements in geo-chemical prospecting.
Discuss mobility of elements in near surface environment. 10+10=20
Compare and contrast the corrections used in gravity and magnetic methods of mineral
prospecting. ' ' v 15
Discuss the mineralogical and chemical compositions of various meteorites, with a note on how
meteorites furnish evidence about planetary interiors. 15
Discuss the effects of river flooding and response to flood hazards. 15

Explain the role of water in slope stability and add a note on types of slope failure. ~ 10+10=20
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’ QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attermnpting questions.

There are EIGHT questions divided into two SECTIONS and pn'ntéd both in HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in all.

Question No. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing
-at least ONE from each section. :

The number of marks carried by a question/part is mdlcated against it.

Answers must be written in the medium authorized in the Admission certificate which must be stated .
clearly on the cover of this Question-cum-Answer (QCA) booklet in the space provided. No marks w111
be given for answers written in medium other than the authorized one.

Word limit in questions, wherever specified, should be adhered to.
Dlagrams/ sketches, wherever required, may be drawn in the space provided for answermg the question
itself.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the answer book
must be.clearly struck off.
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QUg ‘A’ SECTION ‘A’
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Explain why all quartz grains in a rock section do not show first order yellow interference colour
when viewed under crossed polars.
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What is pleochroism ? Explain why a section of biotite cut parallel to cleavage does not show
any pleochroism but when it is cut oblique to cleavage shows pleochroism.
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How are the clastic rocks classified on the basls of their grain-size ? '
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Distinguish between ‘concordant’ and ‘discordant’ bodies of igneous rocks. Nustrate the_
following with block diagrams (i) laccolith and (ii) lopolith.
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.Dlstmgmsh between conglomerate and breccia.

;.m%@ﬁa}?ﬁam%ﬁﬁﬁﬁawmmmﬁmwﬁﬁam -

Write the classification of silicate structure with neat sketches. } 20
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Discuss briefly on the construction of Nicol prism. Why it is necessary to cut and recement the

calcite crystal in the elass1ﬁcat10n of Nicol prism 7 ' 15
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A mineral section remains dark in all positions under crossed polars — explain how it is possible
and how will you proceed to determine the optic sign of the mineral, if applicable. ' 15
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T

Explain the petrogenenc significance of the D10p31de Anorth1te system (at 1 atm. dry). Draw

labelled sketches. - 10
T - ﬁﬁaﬁzwﬁm%ﬁ@, m@r&aﬁaﬁaﬁaﬁaﬁmeﬁmmwaﬁﬁ v

How will. .you explain zoning in plagioclase by takmg help of albite-anorthite system. - 5
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"What is shale ? Describe textiire, composmon and env1ronments of deposmon of shales 15
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What are the dlﬂ'erences between Banded Tidn Formanon and Ironstone ‘? Discuss about detrltal
component of Banded Iron Formation. . . - : A
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Describe the geochemlcal and geobotanical methods of prospecting and thelr apphcatlons 10 g L

mﬁﬂﬁﬁ%mﬁﬁﬁmmﬁﬁml

E Describe various estimation methods of ore reserves. ' S 10 -
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“Gossans are the signboard of sulphide mineralization.” Justify the statement citing an example of
Rajpur-Dariba areas of Rajasthan. S - 15 -
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Discuss role of Singhbhum Shear Zone as a guide to mineralization with special reference to

ore-forming processes. : ‘ 15
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Give an outline of the National Mineral Pohcy Comment on conservation and uhllzatlon of mineral
resources in India. . : : 20
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What are the common methods of resistivity survey ? Discuss working principle and field

. procedures involved in resistivity survey. Comment briefly on advantages and disadvantages of

various configurations. : 15
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What are the non-metallic. minerals used in two different industries namely, Cement and
Fertilizer ? Comment upon mode of occurrence and their reserves in Indla. 20
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What do you understand by mineral beneﬁmatlon ? How beneficiation of beach placer is useful

“for radioactive minerals ? : 15
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Describe internal structure and composition of the earth. Discuss various rules governing
distribution of trace elements in the earth’s crust, : 20
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What do you understand by Landslides ? Discuss briefly various types of landslides. Comment
upon causes and remedial measures of landslides. ' 15
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Describe Reservoir Induced Selsmlclty (RIS) with- a partlcular reference to Koyna
earthquake. . 15
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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following. instructions carefully before attempting questions :

There are EIGHT questions divided in Two Sections and printed both in HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing at
least ONE from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly
on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be given
for answers written in medium other than the authorized one.

Word limit in questions, wherever specified, should be adhered to.

Diagrams/Sketches, wherever required, may be drawn in the space providedfor answering the question
itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question shall
be counted even ifattemptedpartly. Anypage orportion ofthe page left blank in the Question-cum-Answer
Booklet must be clearly struck off.

CAVZHPKB



IV' CAREERINDIA

3r
SECTION—A

g. i(a) mii m m t tiwnaff n 46 <#I"W » i
i
Discuss the structures of inosilicates with neat sketches and mineralogical examples.
10

Q. I(b) (f™#pr) Nowrrn A srcr Nwor

Explain the phenomenon of twinning and discuss the twinning in feldspars with neat

sketches. 10
Q. 1(c) w i ? TRT Teft I ETF R |

What is a peritectic ? Discuss an appropriate reaction that represents a peritectic. 10
Q. 1(d) "R "% N Heff % INTFTe:

SITrsnr m MT «r w t ?

Explain how granulite facies rocks can be texturally and mineralogically differentiated

from amphibolite facies rocks. 10
Q. 1(e) SiganwC T 3PT ?2 1 ¥7 t

N YICT t ?

Ripple marks are common in sandstones and siltstones. Why are they rare in conglomerates

and shales ? 10
Q 2@ wz sm % ~rftfer cff™f

3% 3TTrfM ATT{ ~AgRE A TPT I

With neat sketches describe the symmetry elements and forms of the normal class of the

isometric system. Name three minerals belonging to this class. 20
Q. 2(b) NfffR ART ~ T 7L WETT R |

Discuss the classification and chemistry of clay minerals. 20
Q. 2(c) FCIT t, W t ~on ATTCT

WTRT t 2

While quartz is completely absent in the mantle, why is it the most common mineral on
the continents ? 10

CAVHhBPKB 2.



IV' CAREERINDIA

Q. 3@ s~ N~ N B ANMRJUWAT 3RM ™ Wt 2?2 3W cjf odcR
~rtwrte » FP " toe W t 7

What are the different discontinuities within the earth picked up by seismic waves ? What

are the petrological explanations for each of these discontinuities ? 20
Q. 3(b) TRfvte © W T cft t TPt % W 3FcRt ?

(1) -> -> > T$rzttm%z > w W -»

@iy T >~ -» f~r > MW

What do the following two series signify and what is the difference between the two?

(i) Chlorite -> Biotite -> Garnet -> Staurolite -> Kyanite -> Sillimanite

(i) Shale  Slate -> Phyllite -> Schist -> Gneiss. 10
Q. 3(c) w t ? NefTAad » w t ?2wi 1T
% WWT 3ntoFf » n t ?

What is a Komatiite ? What is the reason for the spinifex texture shown by
Komatiites ? From your answer discuss the possible reason why Komatiites are found

mostly in the Archean. 20
Q 4@ ~TT N w f ) ftr WOT %WT ~ |
Explain the process of lithification and diagenesis with special reference to limestones.
20
Q. 4(b) $ faror © i
Discuss the evolution and characteristic features of the major sedimentary basins of India.
20
Q 4(c) =T m N o, Yt 3r™rt r
% f~r w Fftrri

Considering the Bowen’s reaction series, discuss how an igneous rock will be affected

during retrogressive transformation. 10
N
SECTION—B
Q 5@ ws twfM Titf srn

% 3FCTT FsT A
Explain the difference between syngenetic and epigenetic deposits with neat sketches and
suitable examples. 10

C-AK-OWKB 3.



IV' CAREERINDIA

Q. 5(b) t N OBWT felT WMt ? T
% Dot 'ft MR % yismf 3ftr OTTttearf Mt i

What are the placer minerals produced from beach sands in India ? Describe the properties

and uses of any two of these minerals. 10
Q. 5(c) fepfhr TjfOT NtcTCTNTR % fATcff ~;.3°5nWI'

wi fRw N t:

Briefly describe the principles and applications of self-potential and induced polarization

methods of electrical prospecting. 10
Q. 5(d) ft’cTer “tsptt  fc# shtft fHvfffr wiTt % Trmfcfi ~rrftzx

TO-TO t ? ffrf & N 3#n A 4N $ 35WEL %

to wm”\

What are the chemical parameters which determine the coordination number of a cation
in crystal structure ? Illustrate with examples of cations in 3-fold and 4-fold coordination

in rock forming minerals. 10

Q. 5(e) srji™t % to #cr f w non to I
What are the sources of marine pollution and their effect on marine eco-system ? 10

Q. 6(a) aftr ~wt\iz  wf%df t fctTfw t
n (dtcT T T #  Nifgi WITI @R :

Fe = 56, 0=161
Which one of the two minerals, magnetite and hematite, contains more iron ? lllustrate
by calculating iron concentration (in wt. %9 of magnetite and hematite. Atomic weight of

Fe - 56, O = 16. 10
Q. 6b) m n % sro{3Tf cnd”
jf tfrpsnr w t ?
Explain the process of formation of magmatic sulphide deposit. What is the characteristic

mineral assemblage of magmatic sulphide deposit ? 15
Q. 6(c) NTPTTfef Tprefa *rc %\r sjice- arrsnfy m m
fer*rtft fer’Y i
Write a note on air-borne magnetic survey and its advantage over ground based magnetic
survey. 10
Q. §(d) TO | ? *jfW TP % "Ll 1T
fooquift |

What are the methods of underground mining of mineral deposits ? Add a note on impact
of underground mining on ground surface and environment. 15

CARQBPKB "



Q. 7(a)

Q. 7(b)

Q. 7(c)

Q. 7(d)

Q. 8a)

Q. 8b)

Q. gd)

IV' CAREERINDIA

ma % ¥5° A>frmsTTfr N em fter ste % A~jfepr
FTAMAT ~AgfMr At ~ ol
Give a list of the major petroliferous basins of India. Describe the geology and hydrocarbon
occurrence of Bombay High oilfield. 15
*mor % # 3RFF f¥/t' it affr spp”r ~nol
Describe different categories of ore reserves and their application in the Indian context.
10
“*rarriPF Ay, n Noar'mrwr

I ™

Describe the methods of geochemical prospecting and the geologicalconditions in which

these methods are adopted. 15
N N otfw A~ ST S irirfArm Far 11 ftricFfc T3pRT
n $ T, ferf™ |
Explain how substitution of one element by another takes place in minerals.Write a note
on solid solution with example from silicate minerals. 10
Nodti? T | C t e 3T fa&gf $ s eTOTY
MT sk
Describe the iron ore basins in Singhbhum craton and the characteristics of associated
iron ore deposits. 15
eft jzmnw fvBrrw f 2?2 ~rtt N mmit MrfYr Now
cpfa ~ 1
What are the gravity separation methods of ore beneficiation ? Describe the process of
heavy media separation of coal. 15
A «l™Mdl Wt ? tef A A 3TOFF % FTAT

I
What is polymorphism in minerals ? Explain with suitable examples from rock forming

minerals and ore minerals. 10
wr $ tfM-qjter 3nt"T ~nol wuzf $ f¥rm

M — fern? m

Describe different types of radioactive wastes. Write a note on the methods of disposal

of radioactive wastes. 10

CAVZOHPKB 5.
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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each ot the following instructions carefully before attempting questions.

There are EIGHT questions divided into TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing
at least ONE from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be stated
clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided.
No marks will be given for answers written in a medium other than the authorized one.

Word limit in questions, wherever specified, should be adhered to.

Diagrams/sketches, wherever required, may be drawn in the space provided for answering the question
itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question shall

be counted even if attempted partly. Any page or portion of the page left blank in the Question-cum-
Answer Booklet must be clearly struck off.
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1.(a)

1.(b)

1.(c)

1.(d)

1.(e)

2.(a)

2.(b)

2:(c)

3.(a)

gusg ‘A’ SECTION ‘A’
ST R@! o W g el % S i ;

Attempt the following questions with suitable diagrams : [0x5=50
Fetz fadee iR @ifiey # SR Jdd | .
Differentiate between magmatic differentiation and assimilation. 10

OIS M U Ufhale < feheeer axaesi, wifoch sk wentfiren urest o iamr dei
R ==l @ |

Discuss the basic differences in the crystal structures, physical and optical
properties of pyroxene and amphibole. 10

GesT Qell ! S o HUT AIEA 6 SMER WX ol HhR aficha foham STam @ |

Enumerate briefly on how the clastic rocks are classified on the basis of their
grain-size. 10

T @llﬂ“rﬁtrrfruﬂdcim qwd%ﬁiﬁmmaﬂﬂf\&ma’vﬁﬁlw
(fefem) & ron R femoi &1 |

Describe briefly the different types-of twinning commonly found in minerals.
Comment upon causes of twinning. 10

T Fifvm f o @R R fr awt aeentl wfe femefies (VfEiafies) € F,
P e R wh weal T SR |

Explain why all pleochroic minerals are anisotropic but all anisotropic minerals are
not pleochroic. 10

AT X@TtEn gry fauweee (ki) s % W A o gHHi ael AR
Al 1 vl i | z@ @t & e afst & am fafa |

With neat sketches describe the symmetry elements and forms of the normal class
of the orthorhombic system. Name three minerals of this class. 20

A THE & @Il hl IR -G, (TS Feed SR Hifeh a2 Ferrentd on
&1 Fuia iy |

Give an account of the atomic structure, chemical composition, and physical and
optical properties of the minerals of mica group. 20

e et aRee R SRt S A a e 7 e e @ | 5 Frafia wa
fo @l (i) awefie (amagiften), (i) Thsteta ar o (i) fgeefa @ 2

A mineral section remains dark in all positions under crossed polars. How would
you proceed to determine whether the mineral is (i) isofropic, (ii) uniaxial or
(ii1) biaxial ? 10
qa & AffRar s R ==l RIS | W & fsheead & UohH 6T 99T Heed © ?
Discuss - Bowen’sReaction Series. What -is—its—significance - in—the process--of
crystallization of magma ? 20

m-esc-d-gly 2
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3.(b)

3.(¢c)

4.(a)

4.(b)

4.(c)

5.(a)

5.(b)

S.(c)

5.(d)

5.(e)

SATIRILHT o TR bl Fa # ==l b | e wmmre i v §, s
WARE 9 ST 6 ?

Briefly discuss the classification of sandstones. What is the general tectonic
environment in which quartz arenites are found ? 20

H% G GRT, ®ETIRT Sidl <l GATael Td @xaqms 0 avid Hifsg |

With neat sketches describe the textures and structures ot metamorphic rocks. 10

UAtaTETEeE i Seafd 9w I |
Discuss the origin of anorthosites. 20
AR @fest a1 8 ? 3ade SS9l STEuuEl H oSk Heed i A=l bl |

What are heavy minerals ? Discuss their significance in’sedimentological studies.
20

(i) TH.TE. 3IRT

(ii) T.&.UF. ARE

Write notes on

(1) ACF diagram

(i1) AKF diagram : : : 10

qus ‘B’ SECTION ‘B’
SugTh An@l & arF fmfafaa weEt & Ssw i
Answer the following questions with suitable sketches wherever necessary : 10x5=50
Ueh @i H, 3TOdcieh Geehichl T o = 1-548 3R &= 1-634 & &9 A faerizor feran strem
2 | @it & g smada &1 uftrem fifom s sadht vefser aofa @ w=it i |

In a mineral, the refractive indices are determined as w = 1-548 and & = 1-634.
Calculate the birefringence of the mineral and comment on its optic nature. 10

sraarer gaterer 7 fofhe saees famm wsenl w gam # ==t fifso |

Briefly discuss the different ore- forming processes in sedimentar ry environment. 10

Y& ¥ gz & R P B qr aRex @ IR Ear @ Sae == w5 |

What is rank of coal ? Discuss the general changes that coal may undergo during

its increase 1n rank. 10
aRa § woi-faemt & faaeor o avfa fifs |
Dcscribe the distribution of gold deposits in India. 10

fere AEMER #, WS Aigen & iR, Tamias geaed ud wifh el @ aofe
% | |

Describe the mineralogy, chemical composition and occurrences of manganese
nodules in Indian Ccean. 10

3 m-esc-d-gly



6.(a)

6.(b)

6.(c)

7.(a)

_ 7.(b)

7.(c)

8.(a)

8.(b)

8.(¢c)

Tt § ol HER HHl S 3R TTHT B & ? Ol STl o farf¥rer wer =7 & ? &6 foeAl
& @ i R |

How oil reserves are formed and accumulated in nature ? What are the different
types of oil traps ? Illustrate with neat diagrams. 20

T ST H FARTZS HGUU hl HHET TR, I8eh (90 AR HAEQ T TRl R 96 ool
BU, HEM H ==l hi | | _
Discuss briefly the problem of fluoride contamination in groundwater giving
emphasis on its distribution and related health hazards. 20

THTT FAT & ? HFT <h G RV hl G H == hIGTT | Shrd bl st Tl TR
HG! STt © 7

What is an earthquake ? Discuss briefly the main causes of earthquake. How
earthquake intensity is measured ? : 10

foreit ot et ® wfoRieehar waer & fog 3| @R R 3T ST AT alich AT 7 e
ﬁ%ﬂaﬁ@amﬁfﬁaﬂtﬁmﬁmaﬂmﬁﬁlsﬂaﬁaﬁ%mw
&1 ot ==t i |

What are the common methods adopted for resistivity survey in an area ? Describe
briefly their field procedures and working principle. Also discuss advantages —

~disadvantages of the methods. 20 .

Al o FRETATR IR0 T GalT H Ui | A foheeed & genwhes ol it
it W oot & |

Describe briefly the geochemical class1ﬁcat10n of elements. Add a note on the role

of trace elements in magmatic crystallisation. 20 .
et @t Hifa’ ) g ® ==l A |
Discuss briefly the ‘“National Mineral Policy’. | 10

qfcq (See) <ie formm ok dIw (3MeA w&W) & i -3 s € 2w
FRU ¢ T dfga e fo=m & o1 @t gaw ag (feew) amn smar ® an St
S

What are the differences between Banded Iron Formation and Ironstone ? Why
there is minimum/no detritus found in Banded Iron Formation ? 20

ART H iFarze el 6t wea & faen stk faaor ) us w@iem a7 wegqa hifsm |

Give a brief description of mode of occurrence and distribution in India of Bauxite

deposits. 20
TRG § vaiaRor TRV & fu s 1 fqeam sumt & fimmsu |
Enumerate the legislative measures in India for environment protection. 10
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GEOLOGY (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.
The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the
authorized o e.

Wor( limit in questions, wherever specified, should be adhered to.

Diagrams/Sketches, wherever required, may be drawn in the space provided for answering
the question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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©WUg—A / SECTION—A

1. (@) Trea % g Yeu-fRon % fads % am & Ham 1 I9gh @ =6l gewd § W Hif
Explain Bragg’s law of diffraction of X-rays by a crystal with suitable diagram.
(b) | WEIRE F FR @S § e 3R I5h Heer & o fasen fifs)
Differentiate between normal and reverse zoning in minerals with neat
sketches.
(c) TRl Taeafifas o F 3o o Sfo THo T W Wed NG I wegEd ¥ ==
Hifsm)
Discuss with the help of neat diagram the IUGS classification of phaneritic
ultrabasic rocks.
(d) TTREER F OEH RN B 27 GEl HRia ¥ Heitd e | o= i
What is the process of recrystallization? Discuss the textures associated with
the contact metamorphism.
(e) @ el A Wi wrEett w1 wE Wartes wfgd qui A aur I e W st ferh
Hifg |
Describe the common structures of sedimentary rocks with neat sketches and
also comment on their significance.

2. (@) G w@rE R wisfa e %y fafaewel & aEaes arffemn w5 e Hifsg)
Describe the structural classification of silicates with neat sketches and
mineralogical examples.

(b) WeSEIR GHR % WSl 1 fFEe HE, THTafeh F9ed 3R WeRIiTe qordE] 1 U faeon T
HIe |
Give an account of the crystal structure, chemical composition and optical
properties of the minerals of the feldspar group.

(c) IUFH NG F WY wWe hY 5 ww-afim @fe w1 vl b fme wwr fuita e
Sl
With a suitable diagram, explain how the optic sign of a uniaxial mineral is
determined.

3. (a) Taftm vom & Afieisel & 9 waRy R fadfe® Seedmadl & YR W I i | ==
$ifre| AR i 3af § fea 6t e ® off & foof fafa)

Give various types of granitoids and discuss the classification based on
tectonic settings. Add a note on the role of mantle in the genesis of granitoids.
STH-D-GLY T 2
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y R

(c)

(b)

(c)

(b)
(c)
(d)

(e)

FEial Gaanll SR Aren W == A i Fifed % 4fes ag=Et w1 sgE F g HEa
% gid R daaeft o1 S % Jge-uierge daah @ faves hifs)
Discuss metamorphic facies and series. Citing mafic assemblages of low

grades, distinguish greenschist facies of metamorphism from prehnite-
pumpellyite facies of metamorphism.

FEHe H @R, TEEHE aHo R IgM | Tl Hifve) Iugw wrdE IeTen vegd
it

Discuss the mineralogy, chemical characters and origin of carbonatites. Give
suitable Indian examples.

yEE 3R Brefivas & WAl T == iR

Discuss the processes of diagenesis and lithification.

IR 1 WTSE SISl RIVE & T e TEga shife |

Give an account of the Proterozoic sedimentary basins of India.

AraE R fremm S & s faves Hfg

Differentiate between molasse and flysch facies.

@WUvs—B / SECTION—B

RAHMH Td Wel-a8-8 FHag F1 87 I0gwh I[MEW 34 gL e AR

What are stratiform and strata-bound deposits? Explain with suitable
examples.

g wiwes (Afies) # HEE Fad & Feees TERI % AR SThvaan w1 v i)

Describe the geological characteristics of important types of manganese
deposits in the Indian shield.

gelivas & &sffa w5 F=1-F 8 8, S @ qaem § IS5l 8 w6 87

What are the field evidences of mineralization which can be useful in mineral
prospecting?

Wrergd! A e, A 3R TER | == A Figrel F 7w W Rl Hifv

Discuss the texture, composition and types of aerolites. Comment upon the
significance of chondrites.

FIA GIE A TG AR HEA FIR R IHeh WWTE <kl == hiferg | Hieee wgwe W fEEm
@ F foe forr 9 9@ v Surl w et fifm)

Discuss coal mine water pollution and its impact on groundwater regime.
Comment on the preventive measures to be taken to control groundwater
pollution.

20

10

20

20

10

10

10

10

10

10
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6. (a)

(b)

(b)

(c)

(b)

(c)

o qm el % ufemm o IR Iwft 1 e fearo fafag)

Write a detailed account on the geology and genesis of porphyry copper
deposits.

Wi 8 fem fFad % et R el Rl % @i sfsrereon 1 e RS g e
¥ AT HGEATH H IR T ¥ [ 9 W=s Wi S45Y|

Describe the geological characteristics of any three important types of uranium
deposits in India. Draw neat sketches illustrating the geological setting of these
deposits.

a1 o a fasheal w0 87 Uy oma g wWe i)

What are oil and gas windows? Explain with suitable diagram.

wfts Fem % et s & fag 3 FE-H FEfEr © 596 TR | g9 a@l w1 =991
fopn S 27 sEmafteE st h ggEH w6 e e e & 3 -fvig i feee d
faftrt =1 9ofa sifsg)

What are the criteria based on which indicator elements are selected for

geochemical exploration of mineral deposits? Describe any two methods of
interpreting geochemical data for recognition of geochemical anomaly.

@i eramor FHrEiEH h faega T arawen o ad] w1 9l IR ST WA SR IEe
AT R T fnft off fafag)

Describe the objectives of detailed exploration stage of a mineral exploration
programme. Add a note on exploratory mining and its application.

@S G THH F1 TEUS Jae-91e s9Ee 3R 9899 § 3% U2hl ) W Fig|

Draw a typical flowchart of a mineral beneficiation process and briefly explain
its components.

i yor A aqeEE geemae ® =l fifn) e sl % wn-wn frgim #0
fufrerel # ggm Mt ol % vy g w1 e wa % e ) ool fafag)
Discuss different kinds of interatomic linkages. What are the principles of

crystal structures? Comment upon the rules that govern atomic substitution of
trace elements in silicates.

Rl AIRERE HERT 1 BT 27 THeR Yaen fRe R TR s R ofR foRm weR qEnte
Frdroere ¥ o GEfdra w9 § Foem foman smar 37 s wrdia dfigwa W w feooft of fafaw)

What is high-level nuclear waste? How is it managed and safely disposed in a
geological repository? Add a note on its Indian scenario.

q@l & ETaal § A 1 G 87 3= &Y Yol (THo Tho THo) IR FeEq M
faferererfl (Tee 3MMEo Telo) dwl W feurmft hifsw)
What do you understand by incompatibility of elements? Comment upon High
Field Strength (HFS) and Large Ion Lithophile (LIL) elements.

* kK
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T T & go Freefatas R =5 s aregeigds 9 |
B Wl # 5w sms e f5u g # o T w st 9T o )
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it e & aAfafos s frl e e g gm W s e
WAt i ar=g T, STl Sfet 8, @ e o 9
e i, Wl wEd B, W o a3 & e v g dftar o wean #
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T 4 w1 7 T W | wE-we-Iw g # a8 0 S gy shEr 9w & ww w0 gl s
gifam |

QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions earefully before attempting questions.
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.
Candidate has to attempt FIVE questions in all.
Question Nos. 1 and 5§ are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.
The number of marks carried by a question/part is indicated against it.
Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer ((CA) Booklet in the space provided.
Mo marks will be given for answers written in a medinm other than the authorized one.
Word lirnil in questions, wherever specified, should be adhered to.
Diagrams/Sketches, wherever required, may be drawn in the space provided for answering the
question itself.
Attempts ol questions shall be counted in sequential order. Unless struck off, attempt of a
guestion shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off
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1.(a)

1.(b)

1.(c)

qus ‘A SECTION ‘A’
‘afet & e i el dwe ) @ @ e fag R )
“Five-fold rotational symmetry is not possible in minerals’ — justify the statement. 10
vt -franfeph s @t # e Al (w % T ) 5 Bl fE o
wefafy ot i wEEEy |
Explain the symmetry elements in a stercogram of general form {hkil} in the
hexagonal-scalenohedral class. 10
Hay gearga A fadiza & gl @ e i
Explain the role of decompression in magma generation.

10
1.(d) =g Bl & am, W @t 3§ S a uifhsdt sl sieedl e H, e ol

1.(e)

2.(b)

2.(c)

3.(a)

3.(b)

3.(c)

Afieiem & Rerft ween swm = sfm swm w@ ge R Fi |

TMlustrate with neat sketches the formation of porphyritic and ophitic textures in
gabbroic rocks using suitable binary phase diagram of pyroxene and plagioclase
feldspar. 10
wrdt R et FEEe O w € 2 9 Prirer-gateer w foodt fafi |
What are sparry allochemical carbonate rocks? Comment on their depositional
environment. 10

g FEt & arg, e e ettt § i dee & gere fif | e
F WOR W, TEIEEE 99 T 9EE S i |

Iustrate with neat sketches intemal structure of pyroxene group of minerals. Give a
generalized classification of pyroxene group based on composition. 20
=g At & @, T aaie g @ e fifve | S o e ager
e ¥ wat w8 fimes S e e geR e w5 7

Illustrate with neat sketches internal structure of calcite. How would you explain the
differences in the internal structure of calcite and its polymorph aragonite 7 20
shemfeen i@ i gEEal § we fib 5 ol b = R e owER
et el % e e fen W W 9w wfm e W feedE
arfirfaare o Tsfe =eam ® |

Explain with the help of indicatrix diagram how the birefringence of a uniaxial mineral
depends on crystallographic orientation of the mineral thin-section when studied under
petrological microscope. 10
mﬂ%g%ﬁﬂ%%?mm%mwﬁﬁrﬁm@ﬂmﬁ%
Steree I b wee W s S |

What are continental flood basalts ? Mustrate with example from India. Discuss the
petrogenesis and tectonic significance of such basalts. 20
g sl det F g SETTn S 9 Gt wheet % A gere fik |
Mlustrate with appropriate mineral reactions prograde metamorphism of argillaceous

sedimentary rocks. 20
fipierse 7 € 7 S goafy ft fee Hift )
What are migmatites 7 Comment on their origin. 10

EGT-D-GLY 2



4.(a)

4.(b)

4.(c)

5.(a)

5.b)

5.(c)

S.(d)

5.(¢)

6.(a)

6.(b)

g tEtaEl & 6T 9 & aeaR OiEed o wrafie smamt Gt i g S )
I e P gate $t srer § e wEr 9w 6w oaadt § 7

[lustrate with neat sketches primary sedimentary structures in sands from bed load
transport. How such structures can be used for interpretation of depositional
environments 7 20
AT TeuT W wtg wien G | 3R affen w0 snafie wee fafl |

Give a generalized classification of sandstone. State genetic significance of such

classification. 20
w1 o & T wrefo soed’ deedt st =, faedt W Feee @ o aeem e
# v watfus weegl FEd A e # 7

Why are “fining upward’ facies sequences considered as one of the most important
criteria for recognizing deposits of meandering fluvial depositional system 7 10
|Us ‘B’ SECTION ‘B’
Fpafafa wfel § wie & 9r whemm =1 aftwe Siftg st @ el ot s sy
w5 w0 @ A wafem Fifg | (WEmEE W) Fe = 56, Cr = 52, Ti = 48 3% O = 16)
TeiATee, flerse, WA, R |
Calculate the wt. % of iron in the following minerals, and arrange these minerals in order
of increasing iron content. (Atomic weight of Fe = 56, Cr = 52, Ti = 48 and O = 16)
Imenite, magnetite, chromite, hematite. 10
it Rz Fret 3 SRR o sk 9 FET F @ i s e @i S |
Describe the geology of Neyveli lignite deposit and the unique problem in mining of
this deposit. 10
et FeE §, @ne ok Pedw fRg s A A F o v el g
o gt § @ v e b < e # ol =i e
What are the types of samples collected and analysed in geochemical exploration
programmes 7 Which one of these samples is generally preferred and why is it
preferred ? 10
i Frdt & glem #, Fh-w9 o aferfeat om0 € 7
What are the surface manifestations of mineral deposits useful in mineral prospecting ?
10
TR F wrg gl @ few # wfeig ween sfEdat | oeme fifig
Explain the mineralogical phase changes in the mantle of Earth with depth. 10
srrer fs & o W S e Hifig | w suwe gy e e &
el WERl H gers w1 ¥ o wmse e aemn
Explain the hydrothermal process of ore formation. Draw neat sketches illustrating
important types of hydrothermal deposits formed in sea floor. 20
i diee & frm-for el # whiz wE Bkl B e R &
HItAT |
Describe the geological characteristics of well-known copper deposits from different
cratons of the Indian shield. 20
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6.(c)

T.(a)

7.(b)

T.(c)

8.(a)

8.(b)

8.(c)

o smeh faem wer fafiee gdwle safial & dom @ § ) v sew & a,
=7 fradt & aamaEg el & W F v i |

Some ore deposit types have formed during specific geological periods. Explain with
suitable examples the causes for time-bound nature of these deposits. 10
ATt A og Rt e = AT § 7 9 Rkl aiea 99 et gt &
= H AGEER & e Hifa |

What is path-finder element in geochemical exploration 7 Explain the selection of

path-finder elements and their application with suitable examples. 20
U AR TN Wl wealeur & WE 1 A e sme o fora awd st
o whife |

Explain the process of mineral beneficiation by froth flotation and its application for
sulphide ores. 20
deafiaree wf firg & 80 dfieg v NE-SW fean # wiw @, 20 Hex F s
A foan & s = € | fimg 1 e (e #) weis a@d AeafiEee (Mo) &
AT W (AR A %) W fafem €

Five trenches are made at 20 m interval perpendicular to the strike direction of an
80 m long NE-SW trending molybdenite mineralised vein. The width of vein (in m) and
assay value of Mo (in wt. %) in each trench (from NE to SW) are listed below :

LIS 1S ATATTA

Trench Width Aszay firr # e =i (wt. % Mo) =1
] 06 0-20 uftaem S |
2 1-8 0-35
3 7.4 014 Calculate the average grade (wt. % Mo)
4 1-5 0-18 of the vein. 10
3 0-4 0-12

Feapritet @ wifecr ffn | g TvEl o ssm e v u=l & Ak gee =
T W e w5 g

Give the classification of meteorites. How does the study of meteorites help in
understanding the internal composition of the Earth 7 20
a0 & fafim weil %) Serer afem gere Fif | ged e F wE W e w0
% w3l =t firmeo |

Mustrate different type of mass wasting processes with suitable examples. Enumerate
preventive measures for the mitigation of hazards from mass wasting. 20

e SEa & A war-w § 7 wieee gou @ Fafa s & fFans s gene |

What are the sources of groundwater pollution? Suggest preventive measures to
control groundwater contamination. 10
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GEOLOGY (Paper II)
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Time Allowed : Three Hours Maximum Marks : 250

UYA-O araeEt e s

Faar wwt ¥ I 7 ¥ @ Frafafes w@w Ry = e 9@

2 et § gt ams we oy Mg ¥ S fredt o st QA A B9 €

IAfiEaR H Fof T U] & SW oA € |

S G 130K 5 FAEnd & qur v § § yos GUe ¥ FH-8-FH T T R A w9
F I Sferg |

oI W /9T 3 e fraa s Sas wma g e €

Tt ¥ IR Sd wiftga Arew ¥ Ry s w1, Rree Seig s waw-w & form T R,
AR =6 M & WE ING AH-98-IR (FA.1.) Ew & gaym | fffE wm w e
ST i | il wre ¥ afifRes o frdt wrem # ford g S R A S T f |

it & e A, et SfeiRad 8, @ /ET ST 90 |
@ /Xarf, STt e B, W H W oF T W E G S qehr § |

Tl % ATl S AT FHGER H AT | Fifirr &9 & fou 1o weAt & S A N A @
SR T I e 7 TR | WE-HE-IeR gfEen 3 @it SIS T S I8 HAAT I8 & W
gofa: =re s |

QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.
Candidate has to attempt FIVE questions in all.
Questions No. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the authorized one.
Word limit in questions, wherever specified, should be adhered to.

Diagrams/Sketches, wherever required, may be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a

question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1.(a)

L.(b)

1.(c)

1.(d)

1.(e)

2.(a)

2.(b)

2.(c)

3.(a)

Yusg ‘A’ SECTION ‘A’
foreee B ¥ fou Frer sreiel 3R wo wih deat & @ fagia € 7 feew
et & feR et F aReed S W F-3E H 2 TE H Q@ R, -G R
3z N @ | Fedt § @ q-9F F FARR ¢ |

What are the principles of Miller Indices and Hermann Maugin notation for a crystal
face ? Calculate Miller Indices of a crystal face which intersects g-axis at 2 unit

distance, b-axis at 3 unit distance and is parallel to c-axis. 10
‘wEERiE R ‘diereEie’ o @1 € ? Iugw @il § 7eg & avi Hif |
SorerEhe T F Aoty wed W Rwh SRR |

What are ‘porphyritic’ and ‘vitrophyric® textures ? Describe with the help of suitable
sketches. Comment on petrogenetic significance of vitrophyric texture. 10
‘sifir fraem @1 afonfa FiR | Fm & 5 #, it feem & g @
quiq Hf |

Define ‘partial melting’. Discuss the role of partial melting in magma generation.
10

FerfrE e fraw @t o FifR sk e wftdia =se & w5= A |
TF §F W HIS UeH UF U @i FHendil & 4 andmEaedt # § 96 g @
& Fife @ fako Hif@ |

Define thermodynamic phase rule and state its mathematical expression. Determine
the degree of freedom for a system under equilibrium with 8 components and

5 mineral phases. Briefly discuss the principle of ACF diagram. 10
Fhfe fag 7 € 7 Fffer fugl & faftm wort siik sA% sl W w1 aui
o |

What are ripple marks ? Describe the different types of ripple marks and their
geological significance. 10
afieo sy a1 8 7 uw s @t F fog safoaRo T & & forr wm

gRkfefoai smasas € 7 T i wes U g F o wemifyrs e
difad |

What is interference figure ? What are the conditions required for the formation of
interference figures for uniaxial minerals. Draw optic axis for uniaxial negative and

positive crystals. 20
T wE & afiel & aieo, Hued R WA R =l HIGR | e
& weyehia remit ok Suferfy w feeft it |

Discuss classification, composition and structure of pyroxene group of minerals.
Comment upon optical properties and occurrence of hypersthene. 20

WA ARG W IEEN W g, foEEeend dF & wwa @ # fefa s
foreeeta skt &1 avia Hifowr |

Describe using projection diagram various crystal-forms developed in the normal

class of tetragonal system. 10

Fellg Frmt &1 I9EnT A e, SArEEs-UHise 9 A fgart Temsifas

Ft GAATH | IATHTEE- agela ekl & e AT & RedieRo &
o/ |

TR I9T T |
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3.(b)

3.(c)

4.(a)

4.(b)

4.(c)

5.(a)

5.(b)

5.(c)

Explain using phase rule the binary eutectic nature of diopside-anorthite system.
Comment upon textures produced during crystallization of basaltic magmas rich in

diopside and anorthite components. 10

g et A afenafie afifse 3k @ F@r € ? akig 3ot ft faadte aedt
e 3k fmr I & avla R |

What is the characteristic mineralogy and chemistry of alkaline rocks ? Discuss
tectono magmatic setting and magma generation of alkaline rocks. 20
FETa § ‘dage’ 3R Y A deeqar w1 & ? wieliea: R amdga: sEwaia
et # Wl GEvlt Teal W T4 S |

What is the concept of ‘facies’ and ‘grade’ in metamorphism ? Discuss important
facies associations in regionally and thermally metamorphosed rock. 20

‘ot @frsr Y aRemer ST | S gas e & faftm @t @ avie i sk
Sgm 8= fuko & § Wit @fw wefe $ swfiar w) ol Hifva |

Define heavy minerals. Describe the different methods of their separation and
comment on the utility of heavy mineral suite in provenance determination. 20

Hfeme FT B 7 S R R AT Weed A HIfor |

What are conglomerates ? Describe their classification and geological significance.

20
AR ¥ afiwarE, d9e AR qaAwIS e | 9= Hifg |

Discuss the fabric, composition and geological significance of arkose. 10

gus ‘B’ SECTION ‘B’

Jwe aese faw & 9 fifte srglEl @ aEenet W =t S | fem
wohrge fam & afe ﬁgaa & I R Tt Fifdr |
Discuss various forms and structures associated with hydrothermal sulphide deposit.
Comment upon sequence of mineral formation in Singhbhum sulphide deposit. 10
iz Sa & gaer AR frwm & g s feg s At Faifear |
ﬁﬁﬁnlﬁm%ﬁaﬁﬁﬁzﬁgm%ﬁmwﬁwﬁgﬁql
Discuss quality criteria used for limestone and gypsum in cement industry. Comment
upon distribution of cement grade limestone in Vindhyan basin. 10
s fie % R 3R saqme & T 31 & 7 fRu au sriest ¥ Po-sew fie & sftaa
I & IR ‘cﬁ'ﬁiﬂl :

TET 120 H.H. x 2:8% Pb

2 40 &4 x 2:5% Pb 2

bk
mgg 3 1284 x32% Pb 1
e A IS & 2-4% Wt <
g foaae <terd 1.0 .
What is meant by pitch and plunge of an ore body ? Calculate average grade of a
Pb-ore body from the given data :
Sample 1 20 cm x 2-8% Pb
Sample 2 40 cm x 2-5% Pb 3 5
Sample 3 12 cm % 3-2% Pb 1
Cut off grade is 2-4% Pb X
Minimum stopping width 1-0 m. 10
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5.(d)

5.(¢)

6.(a)

6.(b)

6.(c)

7.(a)

7.(b)

7.(c)

8.(a)

8.(b)

8.(c)

FRIS-EEA § Jehifig & Aged W a4 HIC |

Discuss significance of meteorite in cosmochemistry. 10
TP A W e R TER W o % dqad %GR gNd o Sl € 7
T & Fedaer ) feault hifs |

How is ground water of coastal areas contaminated by seawater intrusion and
comment on its mitigation. : 10
TRT F WMIBE ot s fidt ¥ foo, sefRify f seen, afifeh sk
Ity | w4t Hi |

Discuss distribution, mode of occurrence, mineralogy and genesis of Precambrian
Iron ore deposits of India. 20
SoaaTIEE e w91 ST £ ? S WRa % SedamgEe @it & fe, guterfa
i e waq It | == Hid |

What is refractory material ? Discuss geology, mode of occurrence and origin of
refractory minerals of South India. 20

R & Yferamad I F freror SRR | smw Sl F 39 &t & yfeme W
=1 g |

Give distribution of petroliferous basins in India. Discuss geology of oil-fields of
Assam basin. 10

ﬁmmlﬁw%ﬁﬁm%qlmwﬁ&ﬁww

Enumerate different types of mining methods. Discuss in detail coal mining
methods. 20
R F A& wiahe /FaeREe Akt f afifeh ok safa @ fee fafg |
IR AN A T T TR 9 3@ I R o Aifor |

Describe mineralogy and genesis of rock phosphate or phosphorite deposits of India.
Comment upon its grade used in the fertilizer industry. 20

¥ = v F R TR ¥ weeE | IR SR g w) ==t i |
Discuss various types of modifiers and their role in the froth flotation process. 10
‘Forel ¥ w1 g afwan B ¥ 2 fRe e @ Rigee awliEd ma
¥ g frlt 99 ¥ oW ger Aoy A oaeh TR o € 7 6 (afam)
¥ (FAfaw) sEafs @ Adafa 7ea =41 ¢ ?

What are general characteristics of ‘lanthanides’ ? Why is Rare Earth Element (REE)
abundances in a rock expressed with the help of chondrite normalized diagram ?

What is petrogenetic significance of ‘Ce’ and ‘Eu’ anomaly ? 20
I IEER & WA AT Ud agevar ft afme G | fafim weRt
FgEIary F1-H1 § ?

Define ‘isomorphism’ and ‘polymorphism’ with suitable examples. What are
different types of polymorphism ? 10
eanEe sufire w91 & Far-7an fafier yaR € ? S st e # 6
YR fgerEr A @ 7

What are different types of radioactive waste forms ? How are they disposed in
geological repository ? 20
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CS (Main) Exam, 2020 3354 DETACHABLE

Eﬁ'ﬂ'ﬁ (WgA-a=11)

GEOLOGY (Paper II)

| Fraffer @ : o w02 Siferpam 3% : 250
[ Time Allowed : Three Hours Maximum Marks : 250

TYA-OF TrreE e sgee

Far weAt % I 3 ¥ g Frafafa v AN M ATYEE UG |
2 guet 3 5 s e R g E I R w@ sish A A W0
IETGAR @ Fol T T 6 IR oA ¥ |
G GG 1 AR 5 FEe § qar arh el § ¥ Tle gve @ FE-8-F0 T T A d
wwEt & S QT |
T u /R F fog Fraa s Sas e R g € )
Fe % SR 9 g e # R e s, faer s s waw-o # o e R,
3R =0 WA H WE INT TH-TE-IR (FLH. ) I F qays | FiiE wm ) e
ST =t | g wre ¥ siffen s Rt wemm i ford g SR W FIE st T feid |
et @1 yree @, et sfeafaa @, @ @ s =y |
@ /@i, Tt TeRd Y, U HI SR o7 h WM R il S geell ® |
weAt & Tt Y AT FAER B S | ifie ' g T et & IR A W we @
Tl R I HET A TR | WA - -ST Y § grelt D1 T HIE I8 ATAT Y8 & WO H
quiq: @le G |

QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions No. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which

must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the authorized

one.
Word limit in questions, wherever specified, should be adhered to.

Diagrams/Sketches, wherever required, may be drawn in the space provided for answering
the question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a

question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.

1 URC-B-GLY




1.(a)

1.(b)

1.(c)

1.(d)

1.(e)

2.(a)

2.(b)

2.(c)

3.(a)

3.(b)

3.(c)

TUs ‘A’ SECTION ‘A’
@ﬁﬁﬂﬂ%ﬁﬂ%&ﬁﬁﬁtmﬁ%ﬁ%maﬁ?ﬁwg—a@%ﬁﬁa
F T ?

How do you measure refractive index of minerals and distinguish high and low

relief minerals under microscope ? 10
s foreea & wafafa act & d@@g § fafag |

Write about the symmetry elements of a crystal. 10
AT FIRT & FROT el gRT wehifa wpE demi @ T Hif |

Explain the salient features exhibited by rocks due to thermal metamorphism. 10

ﬁm%maﬁwﬁ%ﬁqwmﬁzmﬁmﬁme
TRV GRT Tee hIfor |
Explain with suitable examples the implications of albite-anorthite solid solutions
in the understanding of crystallisation of magma. 10
Faare Al B A SR AT % W & STUR W 3 FHiga Y § 2
How are sedimentary rocks classified in general based on their process of
formation ? 10
Aifaafis whideq &t fFea s @ v Hifg ik afsr seer &1 s
I A F Ty ARG | ITR w-Safn (ReAfiE) | @ ool st fafge |
Write about the crystal structure of monoclinic amphiboles and cite mineral
examples along with their formula. Add a note on their paragenesis. 20
FEU @A GRT Nehoig worrel & freeelia w91 & wag § €89 & aui $ifva |
Briefly write about the crystal forms of hexagonal system using projection diagrams.
20

gfielt & wiisishieen it ol Ay ok affelt # 9 =9 F R wisiswizes @
IYARET Wieewr Saqrd |

Define pleochroism of minerals and write about the utility of pleochroism to
distinguish minerals and provide examples. 10

VA & TS YT A AT AT GHAS € ? T AT F TS F Ay s fpeeshagwor

UshH 1 G AT 3 1T 9 ?

What do you understand by the term texture of a rock ? How do you relate the
textures of igneous rocks with the process of magmatic crystallisation ? 20

TaEEed B Yemiim A arereAns fas fife | wrataes ¥ e
% faadfre wea w ool Hifsa |

Critically discuss the petrogenesis of anorthosites. Comment on the tectonic

significance on the distribution of anorthosites. 20
G HEME Al R YAV HIATA o FATGT Y SATEGT HIT |
Explain the effects of prograde metamorphism on impure carbonate rocks. 10
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4.(a)

4.(b)

4.(c)

5.(2)

5.(b)
5.(c)

S.(d)

5.(¢)

6.(2)

6.(b)

A STl watar # fowfia 89 6 guraer art sreard) adeh stk deeh

agadl o 916 A g wse hifrg |
Illustrate with neat sketches the sedimentary facies and facies associations that are
likely to develop in a progradational deltaic environment. 20

framu wafeRwr # gEEe § dWER) TEE wed W oanaia wERe 99t @
AT | Il & 1Y 9 @ 3Ifa g = |

‘Classification of carbonate rocks based on textural components may be useful for
interpretation of depositional environment’. Justify the statement with reasons.

20
YEfeR EEdl ¥ wEe Nt F a9 R ueR safd waurd dhve @t
TEATN | 9 IR & g & T o s |
How would you distinguish burial diagenetic cements in carbonate rocks from
petrographic studies ? Draw neat sketches in support of your answer. 10

s ‘B’ SECTION ‘B’

ewa 3R qyeeTa sEes ekt & fmfn & wet 6 sfya Sl & w19 =T
i |
Explain the processes of formation of syngenetic and epigenetic ore deposits with
suitable examples. 10

WA & Yt qeia stearse et & qfama @ avia fifg |
Describe the geology of the East Coast Bauxite deposits of India.

memw%m@ﬁwmm%mmﬁﬁﬁaﬁ&ﬁﬁ
fera=m difsma |

Discuss various methods of conservation of mineral resources for achieving
sustainable mineral development.

Wﬁsﬁwgﬁﬁaﬁa&wﬁ@ﬁa}%tﬂmﬁmmaﬁ@maﬁmﬁ%ﬁ
e HhifSrg |

Illustrate with examples the role of chemical bonding in minerals in determining

certain properties. 10
s q IRacl & wRit & day § fafag |
Write about the causes of Sea level changes. 10

faftm yart & Je-fe e fgdt 6 wga fadvast & fden ffn | sae
Frator & worm A T WA F g s SR A sma fEt ¥ e |

Discuss the salient features of various types of lead-zinc ore deposits. Illustrate
your answer with schematic diagrams to explain the process of ore formation

mﬁuaﬁ?%%&w#@%nﬁwmﬁ%%ﬁﬁmﬁwaﬁmwﬁmm
Fifag |

Describe the geological characteristics of important chromite deposits from different
parts of the Indian shield. 20
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6.(c)

7.(a)

7.(b)

7.c)

8.(a)

8.(b)

8.(c)

el S HAT AT} 7 FoH A0 HY S R 7

What is coal bed methane ? How is it exploited ? 10
Y I ¥ I £ N Free gag wafaxw § acdl i afielidar  wwfad a)a € 7 @@
<A S w5 R g qet % T # e A i § w
A T Tt ¢ |

What are the factors which influence the mobility of elements in near-surface

environment ? How does understanding the mobility of elements help in choosing
indicator elements for a geochemical exploration programme ? 20

& J-TER F FR e FE @-UH (E-W) B AR 90° R g § R gl
I W IEE! WER g 150 HeX & | 3Eh H F TR §Ad S R TR G A
T E, frt A U uE @ F E R WRRI | ? | e wE f Aerd ok gl @
AN T T w Aot # fog g €

HA o 30 T 50 W aF Feit T 3R srew w fafine w9 2.8 % A saew w@ &
&7 9R, FfE IR T S IV F I0ET HQ |

g gl T F H AR T -IRd
Trench number (E to W) Thickness of ore body (m) Assay (wt.% Cu)
1 2-5 12
2 2-1 1-6
3 1-6 20
4 1-8 1-5

A vein-type copper ore body trending E-W with 90° dip and having strike length of
150 m is exposed on the surface. Four trenches are made across the ore body at
constant interval, including one trench each at E and W end of the ore body.
Thickness of the ore body and assay value measured from the trenches are given in
the table.

Assuming that the ore body extends up to a depth of 50 m, and the specific gravity

of the ore is 2-8, calculate the tonnage, grade and total copper content of the ore body.
20

gfirst gaferor it et faftrdt & smean il |
Explain the seismic methods of mineral prospecting. 10

‘sfe Heer’ A o9 T THES § | Few @A W HEHI-WET R N0 [rErrs
Tuie hifsrg |

What do you mean by ‘primitive mantle’ ? Illustrate the cosmochemical and

observational constraints on mantle composition. 20
wafaRn W SATATEt fewet &y i s Fif |

Explain about the impact of volcanic eruptions on the environment. 20
q-Eg A & IIET H1 HAT F FviT R |

Briefly mention measures to mitigate landslides. 10
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HXS-B-GLY

GEOLOGY (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Word limit in questions, wherever specified, should be adhered to.

Diagrams/Sketches, wherever required, may be drawn in the space provided for answering
the question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Uus—A / SECTION—A

1. f=fafed vl & @ ws &1 e 150 vt & 3w AR
Answer the following questions in about 150 words each : 10x5=50

(@) TEA-HEA T F i o, wnfify & ooff s of wnfafy F e B FQ i e s
®7 O TR & U 4-T a1, SR 2-TF g, oie B © oir anfify & % e 1) seE
TA-HI v 1 87 o fifam wdw (Dichmis fhgm) o ® s B %
gafifd a1 feEsy iR (hkil) @E 9 F wo B oenaRad SR

How does one designate mirror plane, rotational axes of symmetry and centre
of symmetry in Hermann-Mauguin notation? A crystal has one 4-fold axis,
four 2-fold axes, five mirror planes and centre of symmetry. What will be its
Hermann-Mauguin notation? Show on a stereographic projection diagram the
symmetry elements of the above crystal and plot the faces of the form (hkl).

(b) WA R@ F HEE@ A 1 TYHSAN ToE H SHWRES-70 3R whizE-30 F 1o 9@ Thia
(Ae2) % foreectivad R ==t i) oof freelivar & o 3 1 e 71 am?
Discuss with the help of a suitable diagram the crystallization of a melt having

composition Diopside-70 and Anorthite-30 under 1 atmospheric pressure.
After complete crystallization, what would be the texture of the rock?

(c) < gW Wl @i i waa’ sie ‘sad’ wfifEE Swen w1 oo S @ SEe B
‘Fad’ 3R g H ‘SHad’ = FE T 27
Describe ‘continuous’ and ‘discontinuous’ reaction series of minerals proposed

by Bowen. Why is one series called as ‘continuous’ and the other as
‘discontinuous’?

(d) I9h IR g sfed (W) 7 ‘e (RRE) wEmww @ Ry i
Faq (ReEifesn) i ufra w ==t fifg

Define ‘prograde’ and ‘retrograde’ metamorphism with suitable examples.
Discuss the process of metasomatism.

(e) ®F % JAWH % afieptor w1 wlim oia Hifw

Give a brief account of Folk’s classification of limestones.

2. (@) WY AL, Si: O AW R AEN AaedioH F G F UR W faferdhe @hi A st
I A g i 1 Iugw e A
Give the classification scheme of silicate minerals on the basis of atomic

structure, Si : O ratio and number of shared oxygen. Give suitable examples of
each class. 20

HXS-B-GLY/9 2



(b)

()

(b)

()

(b)

()

a3 ‘Remad’ ok gl B B wRenfra iR e g B ah S g B
R A B B TR I e e IR A g iR

Define ‘birefringence’ and ‘extinction angle’ in minerals. How does one proceed
to measure extinction angle of a mineral under microscope? Substantiate your
answer with suitable sketches.

e # gm qw’, ‘gW IW A FEASE q@ H gienfia Hif) Feswr § 9@ IH 9@
fafte wor &% Fwem (faf) =1 auia iR

Define ‘twin plane’, ‘twin axis’ and ‘composition plane’ in crystals. State
different types of twinning observed in feldspars.

geefl & 3y o 3 A Ieaf i whkned fi wftm ==t Hifsm) sma Al F ol w1 AR
o ¥ 32 B i W T yer wafa 27 Anfig fasien # fiemors frecfivem ot w@rfiem
# ftem A faem Al

Discuss briefly the processes of magma generation in the Earth’s interior. How
is grain size of an igneous rock related to the rate of cooling of magma? Discuss
the role of fractional crystallization and assimilation in magmatic
differentiation.

39 Y@IRET g ARG deit § TR S arelt IR wEst /el 1 avid A qun 3T
Ity W wiew feoft Hifm)

Describe with suitable sketches four different types of structures/textures
found in metamorphic rocks and add brief notes on their origin.

‘fipderze’ &1 gRwa Hfvw) frdersea 6 sk v TR e fH saft H wgm °
TEETR Bt 87

Define ‘migmatite’. How does the process of migmatization help to understand
the origin of granites?

I A 1 BT &7 e TS, heswR IR Rreht Fvil 1 IwEm 7w fohE TER ¥ argErE &
3IgM &3 Fdwm § = gwd €7

What is provenance? How can we use clastic quartz, feldspars and lithic grains
in provenance interpretation of sandstones?

‘sraarét Fefie wied’ = wRwia Hivg) o faadi T fauon giao @ s acl saEard
F3fie 9 gre=d Felie @ W el @ gugmse)

Define a ‘sedimentary facies model’. Illustrate with neat sketches the
sedimentary facies and association facies likely to develop in a meandering
fluvial depositional environment.

fordl =R raEd el f Iafi w1 vl i, e v fawwn § 9w R

Describe the genesis of any four sedimentary structures which have
significance for palaeocurrent analysis.

20

10

20

20

10

20

20

10
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5. Fefafad st § ¥y &1 e 150 vt # I AR

Answer the following questions in about 150 words each :

@Uus—B / SECTION—B

10x5=50

(@) W%mwﬁqwmﬁm(%)@ﬁsﬁw@ﬁmw%ls@mﬁmaﬁa%\ﬁ
difere # fow e &) wfowa & €@ (Pb) ¥ ofwa A 6 moEn Fifvw)
Lead (Pb) mineralization zone is drawn in the given diagram with

nomenclature. The related data is also provided in the table. Calculate the
average grade of lead (Pb) in percentage.

Scale : 1”=10’

TGS | ¥E-aF, L(ft) | ST, W(fY) | Wx L | %
Sample No. Zone of | Width, W (ft) (ft2) % Pb
Influence, L
(ft)
S-1 6-0 35 21-00 7:1
S-2 7'5 2:5 1875 7'5
s-3 100 30 30:00 69
S-4 125 35 43-75 89

(b) FE (Fn@e) F wEen Fad A @l v w1 o ARm g =0 onffs g w

()

oot Shifsto)

Describe the geological nature of coal deposits of Jharia (Jharkhand) and
comment on their economic potential.

St <k pahfoss faftrat o 37 enferes st % arfEm 3 oo fify B vR SERh

?7

What are geophysical methods of exploration? How is gravity method useful in
mapping the metallic ores?

HXS-B-GLY/9



(d)

(e)

6. (a)

(b)

()

7. (a)

(b)

()

eI a1 g At 37 wenfaa adie ® ==t fife, SR o gamhs
Gfe G § AW A aEal R

Define ‘trace element’. Discuss the possible ways that a trace element can
enter into a mineral structure.

T A % 311 & 9% 6 98 ¥ 81 aret gRead-l ) weifed R afd awemse) R
3 yarfeedl § AHEsta wR R el i)

State the sea level changes in Late Pleistocene period with possible causes. Add
a note on anthropogenic causes occurred in last two centuries.

wfte &b w1 snyfie arffem G qu eafie ok wifs wigw Fadt f soge serwl
wfed d@&9 & =men Fif)

Give the modern classification of mineral deposits and explain in brief the
residual and mechanical concentration deposits with suitable examples.

T G fifd % SER F WE Fd FL @ IR TR A g T, TeEqu i avEs
@i FRar A

Stating the premise of National Mineral Policy, give the outline of strategic,
critical and essential minerals citing Indian examples.

yRa & e fRgd & wiit @, faao ik swfa &1 v e

Give the mode of occurrence, distribution and uses of manganese deposits of
India.

awl I TR qgara i faivand qqgy| awE h FEid Tgad % Ao H1 F1 AUR 37

State the characteristic features of cosmic abundance of elements. What are
the bases of estimation of cosmic abundance of elements?

T @it § 9T IR 9 fafim yeR % ramafe sl & ar § seew afta afvw ==t
Hif

Discuss briefly with examples about different types of chemical bonds observed
in natural minerals.

RA % Ul da-a § FRgieen & offayH, e 3R Wit wew #1 @fim e Hifv

Describe briefly the geology, structure and mode of occurrence of hydrocarbons
in western oil fields of India.

20

20

10

20

10

20

HXS-B-GLY/9 5 [ P.T.0.



8. (a) ¥ &F § WG F Wgd @R F fog THd &=t R Semew &6 w1 sRwhe faww e

TR ReR 37
How is unscientific development of catchments situated in mountainous
regions responsible for increased threat of floods in plains? 10

(b) Tafta wepr % et srafiel @1 a7 fifs) =% Fvem $i fafim Rt w1 e @)

Describe various types of radioactive wastes. Write an account on various
methods of their disposal. 20

(c) VONTE | 1 a9l 87 WG 9 SGUAl & ITERIeHS U 1 faga avi i)

What is meant by waterlogging? Describe in detail the remedial measures of
waterlogging and salinity. 20

* Kk
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CIVIL SERVICES (WAI) EXAM-IZ2 faarsa DETACHABLE

‘]ﬁ'ﬂﬁ (WeR-T=10)

GEOLOGY (Paper II)

frafRa wa4 : 7 7e AT 37 : 250
Time Allowed : Three Hours Maximum Marks : 250

UeA-ax g a9 sew
I | * gd Frafafea fdlt &t Foar aagwigEs afey -
= s we & S @ weet # fwfoe ¥ o fed ok st e H B g R

e @ Fef 9= T & SW o € |

W @@ 1 3R 5 afad € aun o vt § ¥ IO e ¥ FH-A-F TR AW g dr
el & IR Y | |

& W /9F & fore fga s sud wmm fog o € :
Tt ¥ IR SH wiiga weaw # fo@ 9w =fee e S sad wAv-wA # fen g,
IR T AT W WY I WE-ge-Iw (FEL) tfee & qaue R fifde wm w fen
ST =R | wftga wem & afaRes s Tt e # g T S W A o Rl fe |
vt # yee dwn, Wt fafafée R, @ sga fer s =nfeg

@ /xEfd, FEl AEWE B, T H IR A & WH W E GEr S wwar ¢ |

Tl F vETE AT FHER & el | sifie ' ¥ i e owet & Swow o A
& ot afe S Fer A W R | AH-Ge-IW Y § gl 91 Y FE Y8 F9ar 98 &
O H i @Te g |

QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the authorized one.

Word limit in questions, wherever specified, should be adhered to.

' Diagrams/Sketches, wherever required, may be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer Booklet must be clearly struck off.
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1.(a)

1.(b)

1.(c)

1.(d)

1.(e)

qus ‘A’ SECTION ‘A’

frafafaa # & w® &1 IW W 150 w1 H QR

Answer the following in about 150 words each :
%eam%ﬁm@aﬁm%awaﬁmﬁ%?ﬁwﬁ%&amﬁ
& forer guee &t e FifE -

(i) TF %eleh W ol forecannfhe sl @ 3 3HE QU R Fedl ® |

(ii) T Wl S g-3E B 4 THE QU | HE T b AR ¢ FEA & FAARK |

How are Miller Indices of a crystal face calculated ? Calculate Miller Indices of
following two crystal faces :

(i) A face intersects all three crystallographic axes at 3-unit distance.

(ii) A face intersects g-axis at 4-unit distance and is parallel to b and c axes. 10

afestt & 3 foqaa aur sufadas & T & aaam |

Explain the phenomena of solid solution and exsolution in minerals. 10
Shg felt f weEa ¥ ‘HaEle’ @ HEsEEd e & faae g |
= <Mt oAl it Afhd Ot # suferfa Fr fFe veR wwEm |

Describe with suitable sketches ‘intergranular’ and ‘sub-ophitic’ textures. How do
you explain presence of both these textures in a mafic rock ? 10

o1 T TF A9 Usel 91 @9 &9 4 dai @ fore yeR FEmaka aRd € 2

How do increasing pressure and temperature either singularly or jointly,
metamorphose a rock ? X 10

I YRR F AU Bl IAG WA qAT ATETEA F AER W A0 HifH |

Describe the classification of sandstones on the basis of their composition and
matrix. 10

CRNA-S-GLY 2



2.(a)

2.(b)

2.(c)

3.(a)

3.(b)

TRAC THE & @i it fraesumdia yenfa, sifos v qamafes o & aue
#IA | 97 A4t & Ieew v R e f faftm sifaar e =9 @
firert €1

Describe the crystallographic, physical, optical and chemical properties of garnet
group of minerals. Give examples of rocks in which each species of garnet occurs
as an essential mineral. 20

fow camer weE & wE A S @ wnfifa o Sufea B € o3 & B
wmkl)mﬁﬁnum&@ﬁlﬁwwawm%aﬁmﬁ%%mﬁgﬁ

ehas fafad |

What are symmetry elements present in normal class of orthorhombic system ? Show
the stereographic projection of a crystal face (hkl) for normal class of orthorhombic
system. Write down Hermann-Mauguin notations of all classes of orthorhombic
system. 15

wifta gar Freia # @ man faweie afe gewmeeft ©51 & 360° gwa @AY IR
IR foqe Tt gar § ? Sgaffar #r € ok s fFe g 99 R € ?

Why does an anisotropic mineral, viewed under crossed polars, suffer four times of
complete extinction during a 360° rotation of microscope stage? What is
pleochroism and how is it determined ? 15

fafd woR & FITRT T B § 3R T fdwe wre = § 7 Afafew Ot &
BT FATRY & GHY FeW-3e/T qagon # fear & a fafie g saemt &
Toiq HA |

What are different types of metamorphism and what are their controlling factors ?
State characteristic mineral assemblages which appear under different facies during
regional metamorphism of pelitic rocks. 20

gfsit # sraefeaa fafim yar & deam #t aRafim & | tearde-wrmatze @ 6i
TeEal ¥ @A # s gaR & Agaq & e & ufsrr ) ==t Sl |

Define different types of zoning observed in minerals. Discuss processes of
formation of different types of zoning in plagioclase with the help of Albite-
Anorthite system. 15

3 CRNA-S-GLY



3.(c)

4.(a)

4.(b)

4.(c)

5.(a)

5.(b)

fafim voR & walaEecs & do@uiHg |qgu S9d | TIEEEe & e W
feooft forfed |

State the petrographic characters of different types of anorthosites. Write a note on
petrogenesis of anorthosites. 15

Faarel fHRqur ararERer ¥ AT T GHHAS § ? G 9]l 1 faeRer gif |

What do you understand by sedimentary depositional environment ? Describe fluvial
environment in detail. 20

Teo Faarel dat # yeuea & fafyy wftraet o awwmsd | e @ Gt weuee
GEATAT T U I |

Explain different processes of diagenesis in clastic sedimentary rocks. Describe
common diagenetic structures. 15

YAforaw gwrEATE & YR W WRA & IEErsl Qv & auiE i |

Enumerate the sedimentary basins of India based on their petroleum prospects. 15

qus ‘B’ SECTION ‘B’

frafafag # & 7OF &1 SW @ 150 we&t 7 G

Answer the following in about 150 words each :

gawTie g sEfy # Rfew fadt & fmfor § @9 9 & we oiedT 8
What are the major changes in the process of formation of uranium deposits through

geological time ? 10

freym sweaw &% a9 W aw ufgw # aw fad F sEste R @ avla
el

Describe the geological setting of copper deposits in Singhbhum shear zone and
Khetri copper belt. 10

CRNA-S-GLY 4



S.(c)

5.(d)

5.(e)

6.(a)

6.(b)

6.(c)

Teh TSR 695 12000 o Ol & 3eh o d 0-8 WR% dier ©, & & foq #
G &R ® 3R 25 WR% T H A 6ig ST & | T8 AAS U Foh wrostieror
faftr & 80% e &t wify Bt &, 997 A s e # fraw o7 saes °ig 1 Saed
BRI ?

A beneficiation plant processes 12000 ton of copper ore containing 0-8 wt.% Cu in
a day and produces ore concentrate containing 25 wt.% Cu. Assuming 80% ore
recovery in the beneficiation process, how many ton of ore concentrate will be
produced by the plant in a day ? , 10

& fram & wgem # aionfya AR | o frem & o, wldedt sk frew g0
Folt T ® ?

Define equilibrium in a system. What are entropy, enthalpy and Gibb’s free energy
of a system ? 10

G ¥ BN A e sifew it e fifvd

Discuss about environmental hazards caused due to mining. 10

3u fafyr it =ren Hifd s grr smee Ba dar-sean fag 573 § | smraeh
e # T 3R R Her-stear gt & s fmm @ ave ifto )

Explain the processes by which sediment hosted Pb-Zn deposits are formed.
Describe the geological setting of Agucha and Zawar Pb-Zn deposits in the Aravalli
craton. 20

BRURS ferarse frg WaR a9 § 7 WerEi Ud aeree frreakerse o W) feoqft
fafaa |

How are diamond bearing kimberlites formed ? Write a note on Majhgawan
kimberlite and Wajrakarur kimberlite field. 15

IR Y4 R # goltaeedt wraan fradt qur arfiemng § foramie frat @ syt
famama g faaor o1 Se@ AR |

Describe the geological setting and distribution of Tertiary coal deposits in NE India
and Lignite deposits in Tamil Nadu. 15
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7.(a)

7.(b)

7:¢¢)

8.(a)

Us steEEe TR #, 100 MR F A | 3 E-ufvew werar # @ e ded
¥ 12 FetR Jufsg wRaw fR s € | Jufeg ¥ ww afeage & AeE @ AmHA
T A awelt & qufE | sieEEe @ w26 W /o d @ | fawdia &
fify e e fie § o7 WR 3R atFEEe A ostea Fife it wEr KR |

Borehole No. | Thickness (m)]  Assay Borehole No. { Thickness (m){  Assay
Jufse gen | Wed ()| smwuw | Qufeg wen |wes ()| s
(Wt.% Al,O5) (wt.% Al O;)

1 4.2 43-2 7 5-6 324

2 5:6 40-4 8 6-8 30-6

2 6-4 36:2 9 32 46-3

4 6-0 385 10 4-0 412

- 35 44-8 11 3-8 365

6 5-0 356 12 4.4 33.7

In a bauxite exploration, 12 vertical boreholes were drilled in square grid pattern
along 3 E-W traverses, at an interval of 100 m. Thickness of bauxite and assay value
determined from borehole samples are given in the above table. Density of bauxite
is 2-6 g/em?. Calculate the tonnage and average grade of bauxite in the ore body by
extended area method. 20

it T § waem & @ @ el @ e fE S @ 2 aet @e e
BT € 3R Sah Suafiar @@ ?

What are the drilling techniques adopted in mineral exploration ? What is
exploratory mining and its application ? 15

U GER 3 ¥ Y-EEtE a6 & e A R T wE & dehden awi ol
HigaT % amgfy frerw s A Y-wamEtE e @ R e S R 7

How is geochemical anomaly recognised from frequency ‘distribution plot of
concentration of indicator elements in samples collected during a bedrock
geochemical survey ? 15

TEEe & afiee SRR ad EEeT & FROm e i |

Give the classification of landslides and discuss the causes of landslide. 20

CRNA-S-GLY 6



8.(b) YAl Y EEAT 1§ ? HT YA GHATHE €T F GARN € AT I H GHA TS
F Y Seadl € 7 g ¥ ol & fww | uw feweht faRed |

What is the structure of the Earth ? Is the Earth compositionally homogeneous or
composition of the Earth varies with depth ? Write a note on distribution of elements
in the Earth. ¥

8.c) Sem fiEt w1 wfigww foafed | g-fem & seafiel & semgm & wew W o==d

Ffo |

Write the classification of meteorites. Discuss importance of study of meteorites in

Earth Science. » 15
7 CRNA-S-GLY
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Truffa v @ o= oo Ffteham 37 : 250
T -uR Tt e ergew

(3R 1 % gd Frafafas Féwi = Fwn qeurigEs gfew)

T e ¥ & S A wvet # fanfa # qen R o siieh A § B qu f

wdienefl # g o T F I | F)

T WA 1 3R 5 AR & qon 9l v § A gl @ue A -0 T T R AR T S AR
T T /9T % T e o e wm Ry g §)

T % IR 36 wivga meam § fr@ W iy, e sga s vaw-ua e R, el ww wem 5w

IPW TH-Hg-3IW (o o Qo) gt & gays W Ffde wom w frm s i) st mem % sififes e
et wem § fo@ T IR W HE i T e

T § weR-d, st e ¥, W e fen s i
@ [TaEfE, & a8, T H IW A F WH | & e o1 g 2
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T | FE-H-IW g # @t 91 T FKE 98 Hoa 98 F 9T F) i e AR

GEOLOGY (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5§ are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the

space provided. No marks will be given for answers written in a medium other than the
authorized one.

Word limit in questions, wherever specified, should be adhered to.

Diagrams/Sketches, wherever required, may be drawn in the space provided for answering
the question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of
a question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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W@Uus—A / SECTION—A

1. F=faRed d @ 7@ 99 A1 W @M 150 =6 # R
Answer the following questions in about 150 words each : 10x5=50

(@) THRF FH 6/m 2/m 2/m F Tk Wik § guifa o (R i) s wwidm a1ai
% e ¥ Y @ (3Nfgee) 7

How are the symmetry elements in a crystal of class 6/m 2/m 2/m oriented
with respect to its crystallographic axes?

(b) FB @S sgaviar (frsishiesw) w=&it foam 87 qwemsw)
Why do some minerals show pleochroism? Explain.
(c) Fefiftrm-wgg A & ¥ ifafm % R feren @ 9 9 GasATHS aeaE #1 9 i)

Describe the compositional changes in the magnesium-rich magma due to
progressive removal of olivine.

(d) *few Mafaw F () fafre ¥, (i) RRemRe ¥ @ (i) T ¥ 3 FEm
® fra o' & fafte @t wgg s
Given a mafic protolith, what would be the characteristic mineral assemblages
in (i) greenschist facies, (i) amphibolite facies and (iii) granulite facies
metamorphism?

(e) FEMZ TgHI A FHOTH (SESATH) qiEdql 1 =qrean hifsm)

Explain the diagenetic changes in carbonate rocks.

2. (@) T fred B O X-fRol & faada = o afemo 2 amgnar 27
How does the Bragg equation explain X-ray diffraction from a crystal? 20

(b) Si-O sgwIisTERal (Yiferafesn) fafare @ftslt A arffrd w0 # & wema w87 @ Riferee
I § W TAF & Y TH-TH e )

How does Si-O polymerism help to classify silicate minerals? Give one example
for each of these silicate subclasses. 15

(c) T @S & Hafiforge, WaRere w@ 3gee @ & sw ) wft ygw feaei # gehag fifvg)

List all major differences among kaolinite, smectite and illite groups of clay
minerals. 15

3. (@) 1 @EW @@ (1 atm IWR) ¥ Ang, TISH & 59 § 1500 °C d9FH ¥ 32 & @
TeaTge-UHNge 9 % AR TRl S daisAAs seaE # avi i)
Describe the changes in crystallized solid composition in albite-anorthite

system at 1 atm pressure during cooling of a liquid of Ang, composition from
1500 °C temperature. 20

(b) W F ¥ gRaa fmn S R? wF Feh-Uehaed WoghEE Mg B ety
(eRfm) = ==t fifsg

How is a granite defined? Discuss petrogenesis of a calc-alkaline peraluminous
granite. 15
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(c) e GASH ATl HEA-Gth HENG TgHI B Th To Ho Tho Pl fm # goi & fog
FH-H A= e §7
What are the assumptions involved for plotting quartz-bearing metamorphic
rocks of basaltic composition in an ACF triangular diagram? 15

4. (a) FAR GUA 3R AA-AfgEE U F IMUR R TR (m)m?ﬂwﬁwmﬁﬁqaﬁt

ITH ATFERTH e W == i)
Classify the conglomerate rocks on the basis of clast composition and
grain-matrix ratio and discuss their genetic importance. 20

(b) T TEfa e yar 6t Genfaftet & g8y § avii A ok wzEl § IR fafie
foeiyanett &% R # fofaw)
Briefly describe the mechanisms of gravity-controlled sediment flows and write
about their characteristic features in the rocks. 15

(c) TS % Qia qHT () 3R afasa sfrerm 1 wgn & e wfs-snenfa qaiet ) samen
#FRm| M 3R FETaia wadl % Femos aftst f o g @i
Explain mineral-based techniques to decipher the source terrains and
transport history of sediments. Give a list of minerals diagnostic of igneous and
metamorphic provenances. 15

@Uvs—B / SECTION—B
5. FafafEd & @ v w1 &1 W a9 150 w=dt ® G
Answer the following questions in about 150 words each : 10x5=50

(@)

(b)

()

(d)

(e)

e fig) % fmfon i wfean 6 sren Hifsm ik 3 fawa 3§ wgEar @ F&-we @ 9@ E,
ERIERY

Explain the process of manganese nodules formation and give their major
occurrences in the world.

e @iHel § gferaed sAEe & i @61 auia g o 9h 9gmE F AEe 4R

Describe the formation of replacement textures in ore minerals and give the
criterion of their recognition.

GRS 9ER #1 e HA & fore ffim fafa 1 aofa Hifsg

Explain the Kriging method for estimating ore reserve.

i 3R 9@ & faeiy weef & wedieor ¥ qafere W ue 9t yaEt T 3 e (ffetm) w
=t Fifs)

Discuss environmental impacts of urbanization and their mitigations with
special reference to land and water.

wHiew | guaars fhe yhR e s & g w ff o 7

How does coordination number depend on the ratio of ionic radii in a crystal?
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(b)

(c)

7. (a)

(b)

()

8. (a)

(b)

(c)

fofmsea argem g % e afia e dere (Fo 350 THo) F T H Ao £ WG F
dio 3mge THo & (Ruifvew) W ws fewoft fifaw)

Describe the formation of Banded Iron Formation (BIF) during Precambrian
metallogenic epoch. Write a note on the Indian BIF deposits.

vy fnfi (Sie Amifes) Tk Ieaf Wikl i ==t Hifvrg ) W s Rad F g af qam
w1 7

Discuss the late magmatic ore-forming processes. What are the salient ﬁeld
characters of such ore deposits?

Waﬁﬁ%ﬁﬁmﬁmwwlm%@ﬂﬁﬁaﬁ%ﬁ%ﬁﬁ\ﬂhﬂﬁm
@)

Describe the origin of porphyry copper deposits. Give the geological setup of
one porphyry copper deposit of India.

T AT A A uIgelt % S Wi ) Al % o aety i 5o aed aheddl W o
forao ifs)

Give an account of external changes in flora due to the presence of anomalous
concentration of base metal in a terrain.

e (FAeYA) F fogia B b gl (ARfEHRTE) aee ¥ w9 auemEe | e Yhe @)
ﬁﬁﬁamaﬁﬁmm%mwlaﬁﬁaméﬂ@m-m (wifém) fafy
HHATRY |

Explain the principle for flotation as a benefication technique. Name various
parameters that regulate the flotation process. Explain frothing method giving
appropriate examples.

‘m@ﬁa’mﬁmwm%?%ﬁam@ﬁﬁ%m,mm,
TIA 3R I § 39 @l Farn)

What do you understand by the term ‘industrial minerals’? Give examples of
any five industrial minerals, their sources, compositions and uses in the
industry.

IH WA (Hew) § Rt e Rt (Rasfefa) % Fwit w ==t i)

Discuss the causes of various seismic discontinuities in the upper mantle.

I T@ (TS W) F FEE, i, THR, ey guiom ik 3w w s=i i

Discuss the composition, source, types, environmental hazard and utility of
fly ash.

|fFa SarengE & § e feee % dem am e v 2 9 @ad ® == S

Discuss the hazards in active volcanic terrain during and after eruption.

* K ok
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