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GEOLOGY (Paper II)

faffa wa7 : i e Al 37F : 250
Time Allowed : Three Hours Maximum Marks : 250
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ST i | il wre ¥ afifRes o frdt wrem # ford g S R A S T f |
et & yree d@T, et Sferfaa €, @ 7EAT SET A1 |
@ /Xarf, STt e B, W H W oF T W E G S qehr § |
w3 yaral B AT FAEER ST | s w9 @ iy 1wt F oW A s wer @
SR T I e 7 TR | WE-HE-IeR gfEen 3 @it SIS T S I8 HAAT I8 & W
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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)

gus ‘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

‘wereRfes’ 3R ‘APrEEie’ ToT T € 7 Iug Wl A Aeg § Fvi Hifd |
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
i g =1 € 2 e fadl & fafi vt sk 96 spaenfae wee &1 vl
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 T & ol =

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
e @ & @iiel % afieRr, Ued 3R WEAT W = SR | BIEeRedE
& 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 st &1 aviw Hifold |

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

class of tetragonal system. 10

Feilg Pl &1 STER 93 B, SHTwTss-UAalse @ i fiant wemsios wela

H THAT | TATETTS- ﬁmag?—ﬁaazaﬁ%awﬁaﬁ HT & ToreeeliaRm &
I

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 ok Fowr IarEA @ auiq fifed |

What is the characteristic mineralogy and chemistry of alkaline rocks ? Discuss
tectono magmatic setting and magma generation of alkaline rocks. 20
FATRN F ‘FAgol’ WK Y fi wehewer w1 ® 7 Wefiiea: 3R qdiaa: sEmid
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

‘it @’ $i o ST | SR gae e & Rt ol @ avie difrg 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 ﬁgv? & 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 |
aﬁﬁﬁqlﬁmﬂéﬁaﬁﬁﬁz%m%mwﬁwﬁgﬁql
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 Eﬁﬁ[‘{ :

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

2 40 &4 x 2:5% Pb 2

R

wvgg3 12 .34, x 3-2% Pb 1
F AE US & 2-4% st <
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 N
Minimum stopping width 1-0 m. 10
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5.(d) FENS-EEA # Sehfie & Wed W W=l W |
Discuss significance of meteorite in cosmochemistry. 10
5.) e At w1 see R TR R 9 & Side F GRT g | ST ® 7
qEn & Fedieer W ol Fifg |
How is ground water of coastal areas contaminated by seawater intrusion and
comment on its mitigation. : 10
6.(2) aRd ¥ B o sue fEd ¥ R, sufRfy & seen, affer sk
Ity | w4t Hi |

Discuss distribution, mode of occurrence, mineralogy and genesis of Precambrian
Iron ore deposits of India. 20

6.(b) ISEAIGEE U HT BT € ? RO WRA % IeAamwe @i & e, gatertd
T @ SAR | T4 AR |

What is refractory material ? Discuss geology, mode of occurrence and origin of

refractory minerals of South India. 20
6.(c) R & Yaferamat APE F freror ARR | smw Qi F J9 &t & e |

==t fiferg |

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

Assam basin. 10
7.() Tl R f g fftel @ ghag Hfg | S g et ) e

=t hiferg |

Enumerate different types of mining methods. Discuss in detail coal mining

methods. 20

7.(b) R F A& wiahe /FaeREe Akt f afifeh ok safa @ fee fafg |
I&E Ta & TR U oW 9 369% 38 R et Fiforg |

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

7.(c) ¥ e v 3 Rifte el % wwie | R IR s W os=t i |
Discuss various types of modifiers and their role in the froth flotation process. 10

8.(a) ‘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
8.(b) Wwﬁ%mmﬁwqﬁa@waﬁqﬁwﬁﬁﬁlﬁﬁmmﬁ

FgEIary F1-H1 § ?

Define ‘isomorphism’ and ‘polymorphism’ with suitable examples. What are

different types of polymorphism ? 10
8.(c) XeanfFea e i & Far-wan fafm wor & 7 St sEaiies freve §

WeR TUerEn ST @ 2

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

geological repository ? 20
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