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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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1.(a)

1.(b)

1.(c)

1.(d)

1.(e)

gus ‘A’ SECTION *‘A’

frafofes & & vds &1 ST FHT 150 Vs H ST

Answer the following in about 150 words each :
ﬁmzaw%ﬁm@aaﬁrwmﬁmmﬁﬂ%?ﬁmaﬁmawﬁ
& farer e it A fifd

(i) TF woI ST T foreeenfe @l H 3 3HE g W @t ® |

(i) TF 6IF N o-F8 A 4 THE QW FE 74T b AR ¢ F& & FHARK W |

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.

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

afistt & 3 faema aar sfaema & fmar & aw=m |

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

Ifaa Bt 6t gemar ¥ ‘SoEle T ‘HusiEEd’ e o faeww e |
= <Mt oAt it AfeE et 7 sufeafa F fee wER wwEm |

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

T4 T Ud AI9HE Tahel 91 690 ®9 4 dai @ fee yeR FEmaka aRd € ?

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

FIAT TR & TG hl IAH TS AT HETA F AER W A0 hior |

Describe the classification of sandstones on the basis of their composition and
matrix. 10
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2.(a)

2.(b)

2.(c)

3.(a)

3.(b)

TRAE T & @it it frmeanmdia yanfa, wifes @ qamfs o @ aw
i | 37 A9 =1 Ieew v S A f faftm sifoar afed =9 @
fireedt €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

oo cene wgE & AW @ A @9 ¥ Wil o sufee o € 0 s & feew
m(hkl)wﬁﬁqwﬁwﬁ@rﬁlﬁWW&?waamﬁﬁ%%mﬁﬂw

Gehas 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

i g frete # San man e afs gereel ®9 & 360° 9w w1 9K
ar faqw w0t S ® ? sgafiar #n ® ok s@a form waR wa owa € 7

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

fafts voR & FERT T B § 3R T FuEs wre = € 7 Aefes T &
ST HATRO & GHT AHT-He qaevn # foars o e fafte afs saemt @
gufq R |

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

afesit # saeifea fafim war & weem @t afonfia = | tere-wrmafe g &
TeEal 4 wfdeas # faftm voRr & dAeaq & e f ufsen w ==t fifsd

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)

4.(a)

4.(b)

4.(c)

5.(a)

5.(b)

fafim woR & wdleEes & deavHig qgu Fam | TAYEEe & Qe W)
feoqoft fafad |

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

Faare 89U qrarERer ¥ A9 FT GHAS § ? TCIF AEIER0 & e SR |

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

T Iaarel At ¥ yeaaa & fafay ufraret ) qwrsnd | 9 @ fafim yaeeda
GEATAT T quiA o |

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

Yforan EwrEAT & YR W WRA & EETer qfvEt @ aui Hifoa |

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

Qqus ‘B’ SECTION ‘B’

frrafafag § & v&s &1 IR T 150 st A QT

Answer the following in about 150 words each :

vt awg Iafy # Rfem fadt & fmin & f9 9 & we oRkads &8 2

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

e soeawr e Jur A am wfgw # aw faedl & sl femma @ oaoiE
i |

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

5.(d)

5.(e)

6.(a)

6.(b)

6.(c)

TS TS0 699 12000 &7 didl & eh fa® 0-8 WR% ofem §, & u& foa #
HYET &Rar R 3R 25 WR% T F FEh dig ST & | T8 WA g foh westiar
fafer & 80% s it wiftr Bt B, W # uw fom # foram o7 swew wig @ SAEA
B ?

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

ws fram # wgem @ afenfya FIRA | we frem ol i sk fem T
FAt T ?

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

G | B AT wafaia Sifgw f fRer fifvR |

Discuss about environmental hazards caused due to mining. 10

3 fafyr i sgremn fif fes grr sraame R der-sear 99 swa € | sRrEeh
et #SRET SR R Hiar-sear fedt & yawtie e @ alw fif )

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

BRIURe facarse fr waR a9d & 7 WerEi U aoeet Rrreeie 8 W) ol
fofaa |

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

IR Y4 R # goltaeedt wraen fradt qur arfiemng § foemie frat @ st
famma 9 faaen &1 e 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.(c)

8.(a)

Ug SR e #, 100 MR F A W 3 QE-ufvw Ao # a1 e ded
¥ 12 SR Jufog waua R o € | Jufeg @ W Stwmse & A @ AmeE
T A ARl § gufé ¥ | SieEEe 1 e 2.6 W /w9 R | faRa @
fiftr grr smes fie & o7 WR ok afwrse i sitaa @ife & e Hifed |

Borehole No. | Thickness (m)[  Assay Borehole No. { Thickness (m)' Assay
Jufsg e | W (A.)| smwom | Jufeg d@en | AWed ()| s
(wt.% Al,05) (wt.% AL O,)

1 42 432 7 56 324

2 56 40-4 8 6-8 30-6

3 6-4 36-2 9 32 463

4 6-0 385 10 40 41-2

5 35 44-8 11 3-8 36-5

6 5-0 35-6 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/cm?. Calculate the tonnage and average grade of bauxite in the ore body by
extended area method. 20

afw T § Wy @ @ @ il o sww e S @ 7 dege g
Bt ¢ 3R Sadh SwEfar & ® 7

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

F GER O ¥ Y-EEtE g3en & wed U Ry T gt # Hehaen awi
HigaT & smgf fr smrg A q-wEEfe fefy @ geEEn S R ?

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

EEe 1 MR G T EEed & wro 6t e fifva |

Give the classification of landslides and discuss the causes of landslide. 20
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8.(b) Uz i GEAT T R ? T YA HHSATHS ®T | GERI € AT YEAT H WA TS
F 919 deadt @ ? gl ¥ qwl & oo W uw fewvht fafed |

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. 15

8.(c) S Rt @ wifgww fafed | y-faom & Sowfiet & sroma & wew w ==t

Fma |

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

Earth Science. 15
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