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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.
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)

g ‘A’ SECTION ‘A’
e T ¥ frg fer e o go dh daadl & Far Riga € 7 e
Feal & feR e w1 IREAT FIOW S A-AF B 2 T0E B QP R, -7 H
3 3@ Il g W weEd ¥ G W-E F TR ¢ |

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
‘werifes sk ‘AR’ T w1 € ? Iugw @it § Agg ¥ av i |
diaeEhs BT F Sk wee W Rl Hifvd |

What are ‘porphyritic’ and ‘vitrophyric’ textures ? Describe with the help of suitable
sketches. Comment on petrogenetic significance of vitrophyric texture. 10

‘srifirn Rraem’ @ afonfa ARR | Fa & A #, Aifve faam f qfe =
quig Fifd |

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

s Fon fram @ wRonfia AR ok swdh wfiedfe <o w1 St |
UF 97 S TS TeH UF Ui @i wernsil & @i qrarEen § g Saeh g w@aEdn
£ Fife & fafor Ko |

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
Fhfer fag 7 € 7 e FEl & fafim vl ok 7% saefie wee & Aol

ifa |
What are ripple marks ? Describe the different types of ripple marks and their
geological significance. 10
afoa A = & 7 uw el wfet & oo afiem T & & ford =
gRkfeafor srasms € ? U A TS TE AT % ford vy a1ed
gifaa |

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 % @il % e, deed IR WEAT W oT= Hie | BT
¥ Wy T ok Sureify W Rl A |

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

TR FRE F I A g, Tomwesa dF & e wt # faatia faf
foreeetia smafrt &1 avia Hif |

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

class of tetragonal system. 10
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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 At it aftenafien affirRt ik wmm @ € 2 akiw 6t At fadfs F
& ok Fmr IaareA w1 9o A |

What is the characteristic mineralogy and chemistry of alkaline rocks ? Discuss
tectono magmatic setting and magma generation of alkaline rocks. 20
FEER § ‘G’ Rk W’ B deew = € 7 wefiena: iR ardiga: sEaia
Q% weegl daEgel aeEal ) =t fifR |

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

‘ot @ferer’ i aRemr T | SR 9Ee A & i wlet @ el Fifg ek
Igm g fuko w@ F W afer wonfe f swifar ®) feet Sifs |

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

e F R § 7 ST e S N Tea @ v S |

What are conglomerates ? Describe their classification and geological significance.

20
A ¥ i, g9ed 3R e Wee W ==l At |

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

gvus ‘B’ SECTION ‘B’
Jweg TeEss FEe ¥ 9 fiftm argfel @ aeeret w ==t S | fm
Toers frag # afe ﬁﬁg?? & g R fooolt Hifsdr |
Discuss various forms and structures associated with hydrothermal sulphide deposit.
Comment upon sequence of mineral formation in Singhbhum sulphide deposit. 10
diite weir # qameR AR frwm ¥ fog wae g s A Falfeat |
ﬂﬁhlﬁmﬂéﬁaﬁﬁz%m%ﬁawmﬁwﬁgﬁql
Discuss quality criteria used for limestone and gypsum in cement industry. Comment
upon distribution of cement grade limestone in Vindhyan basin. 10
s T & R 3R sramme = 31 orf @ 7 fRu U stieel ¥ Ph-sae fis & sitaq
I F aieaq Hifog
1 20 &3 x2:8% Pb
TET 2 40 R x 2:5% Pb 2

wgg 3 12 /.4 x3:2% Pb 1
T HE IS & 2:4% el <
aw T =g 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 2
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.(e)

6.(a)

6.(b)

6.(c)

7.(a)

7.()

7.(c)

8.(a)

8.(b)

8.(c)

FRIS-T@ET # Jehifie & Aged W a4t HIWC |

Discuss significance of meteorite in cosmochemistry. 10
P B A R R R oW & SiqdE & g qud § S ® 7 W
el & gedieRe ) fewnlt Hifg |

How is ground water of coastal areas contaminated by seawater intrusion and

comment on its mitigation. - 10
aRa ¥ MHEE de guws fat ¥ fago, sty & seen, @it sk
Iafy W ==t A |

Discuss distribution, mode of occurrence, mineralogy and genesis of Precambrian
Iron ore deposits of India. 20
SaaTIEE qerd T BT £ ? S WRa & Sewamgug el & gfaw, Suferfd
# FEEn T SRt W w4l A |

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

wRa F Yo I w fraw SRR | sEw ol F 3 & F e W
=1 i |

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

%ﬁgﬂﬁ%mﬁqlﬁwﬁﬁﬁﬁ@a@ﬁmlmwﬁﬁﬁwﬁw@

Enumerate different types of mining methods. Discuss in detail coal mining
methods. 20
AR ¥ Fh HiEhe /FranrEe fEdt & afifR ok saft & fE fafag )
ST I | A R 9 A 58S 3 | feonft Hifvrg |

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

¥7 waT v A FRE TR ¥ seiwE | AR IR g w ==t S |

Discuss various types of modifiers and their role in the froth flotation process. 10

‘et F T g sifmE B 2 fRe erw § Figee aWHgd ARa
¥ g Rl d F giw g R wEwa @ @ e e € 2w (sifew)
¥ (FAfEw) smafs & decafa 7o 71 R ?

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
Wwﬁ%mmﬁmqﬁa@waﬂqﬁwﬁﬁﬁ | fafdmr wenrt <t
FEEIary, F1-H1 ¥ ?

Define ‘isomorphism’ and ‘polymorphism’ with suitable examples. What are
different types of polymorphism ? 10
e sl wat & - fiftm wer & 2 St sEete e # e
WehR Tuerar smar § ?

What are different types of radioactive waste forms ? How are they disposed in
geological repository ? 20
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