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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 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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i frafofea & & vd® &1 ST ETHT 150 Vsl H ST

Answer the following in about 150 words each :

1.(2) %eam%ﬁmw@ﬁm%awﬁaﬁ%?ﬁﬂammﬁ
- F TR e fit e i
(i) T Gereh St T foreecionfeed sreft Y 3 @S g W Hledl € |
(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

1.(b) @t & 3| foerma aun smfoema 6t fomam &t ww=my |

Explain the phenomena of solid solution and exsolution in minerals. 10

1) Sha fEl & deEa ¥ ‘sl @ dwsEEd T & e iR |
= <Mt el it Afhd Ot # suferfa F 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

1.(d) ¥ /@ UE qUHE TEel A1 6g%h &9 4 Jei @ fR geR wEiaika aRa € ?

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

1.(e) S YRR F iUl bl IAG WA qAT ATETA F AER W A0 HifH |

Describe the classification of sandstones on the basis of their composition and
matrix. 10
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2.(a) TRAC GHE & @it 6t Traeanmha v, sitfas @ qEmEte Qoo auans cude
#IA | 97 A4t & Ieew v R e f faftm sifaar e =9 @
fireret 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

2.(b) o vamer weE % W A S @ wafifa o Sufea B € ¢ s & feea
wmkl)mﬁﬁnum&@ﬁlﬁwwawm%aﬁmﬁ%%mﬁgﬁ
Hhas fafed |

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

2.(c) witea gara faete & S man fawrefie afs gewelt ©w & 360° gA w9 WK
j IR foqu i ear @ ? Sgaffar @ € R s fFe g 9 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

3.(a) TS yoR & FEmRT 1 B § 3R TS faus ore w@r € ¢ Aolw A &
&A1 TR & THT FeT-3ren Goget § e 9 aw fafiw afe @aeEt @
Fuig ff |

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

3.(b) @i # srEeifea fafdm yeR & Heaw @ ufenfi R | tremde-wAatse @y f
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
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3.(c) fafm voR ¥ wateEes ¥ Sdavida @Ew s | Tt 3 e o
feoquft forfaa |

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

4.(a) @S FHEYU ATER ¥ T T GEHA § ? A AT H e §E |

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

4.(b) T aarer et A yEenw it ey wiramst @ wwed | @ @ s gwea
I 1 quie AR |

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

4.(c) UAforam GWEEET F YR W WRA & @@ AfvEt &1 avie i |

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

qus ‘B’ SECTION ‘B’

5 frafafeg & ¥ vAF & IW dHT 150 =81 H Qo

Answer the following in about 150 words each :

5.() AW wwa ety # Rfvew fadt & fmin # 99 @ & yge aRkads @ 2

What are the major changes in the process of formation of uranium deposits through
geological time ? 10

5.(b) Treym sweaw g 9 @At aw ufgw #F aw fEd F sEete R @ avla
i |

Describe the geological setting of copper deposits in Singhbhum shear zone and
Khetri copper belt. 10
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5.(c) U GSSIERW €49 12000 o Ol & 3a&h TEH 0-8 WR% oial §, ol e rRepadixams cuice
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
g ?

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

5.(d) U frem & wgem F aRnfyg AR | o fem & o, wdedt sk frew g0
Fol MR ?

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

5.(¢) @ ¥ BN A wataRig Sifew it fadmmr Al |

Discuss about environmental hazards caused due to mining. 10

6.(a) & fafy fi =rem FifA s grr sFare B dar-sean fag 73 § | smraeh
e # IET 3R R Her-stear gt & s fmm @ e it )

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

6.(b) ERURSF FreraTic fFE YoR S99 € ? TeET U@ aveeR fReRerie o W el

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

6.(c) W @ ARG # Feltasredt Hraen fadt qur arfireerg # forarde fradt @ @i
fomma Tur faemw @1 S 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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Us SteEEe TR #, 100 MR F A9 | 3 E-Uiaw qERan § iR e cuce
¥ 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 |

7.(a)

Borehole .No.
Jufeg wen

Thickness (m)
Arerg (+f.)

Assay
ATHTYA
(wt.% Al,05)

Borehole .No.
Jufeg wemn

Thickness (m)
Areré (1)

Assay
ATHTYA
(wt.% AlLO;)

56
68
32
40
3.8
44

32-4
30-6
46-3
412
36-5

1 42
2 56
3 6-4
4 6-0
5
6

432 7
40-4 8
36-2 9
385 10
35 44-8 11

35-6 12 33.7

5-0

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/cm?. Calculate the tonnage and average grade of bauxite in the ore body by
extended area method. 20

gfrs T § waem @ @ @ faftat @ swEe fE s @ 2 aeet @ e
o § 3R S SuAfEr T R 2

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

7.(b)

@Wﬁﬁ%&—wmﬁmﬁm%mmﬁﬁ@w@ﬁmaﬁﬁ
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

7:¢¢)

8.(a) EaEWl @ aieRw v qUT e & wron H s fif |

Give the classification of landslides and discuss the causes of landslide. 20
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8.(b) gza%ﬁraﬁmzm%?wgﬁmm%wﬁ%mgﬁ\mm&aﬁ@meme
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

$ifa |

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

Earth Science. » 15
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