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HXS-B-GLY

GEOLOGY (PAPER-I])

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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WUs—A / SECTION—A

1. fFr=fafea vt § ¥ &% &1 @mm 150 w=d) & 3w A

Answer the following questions in about 150 words each : 10x5=50

(@) THE-AEA TR F R <, waffy & ool s of wffy F s B D Tifa B
R? O foreed # UF 4-T 1w, IR 2-T g, ot fr @ i wniify w1 3 f 21 s
- ARTA = e v i wde (@fdmies feg) sie w sw@E e ¥
qufafa o #: fEny i (hkil) @69 F wow # ek S

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) wYfd @ ) FEEA | 1 GgHESA o § TEEER-70 3R TuiE-30 ¥ TeT a5 TR
(Ae2) % frrechiven = == Aiftg) o frecdiver ¥ ar @ =1 o1 =1 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) = g wEed @il f wqa’ R ‘smaa’ wfibEa s@en w1 ai fif w e 5
‘Faa’ 3R g H ‘sHad’ ;b wEl Sar g7
Describe ‘continuous’ and ‘discontinuous’ reaction series of minerals proposed

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

(d) 3I9gh I FRuEleE (W) 9 ‘wremles (RRE) wwmww @ wRwfya i
daiRy (Reramfsn) it ufrn w ==t fif)

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

(e) FIF % AN F i w1 G@iewm quiw Aifg)

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

2. (a) 9 HEA], Si: O Fgu R G AfadoH i FEm F nur W Rk @S i affao
I A s i w1 3w seem dfg)
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
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(b)

(c)

(b)

()

(b)

(c)

st § ‘Remads’ @it ‘gt o i gfenfia fifg) gare go el @fs  fagh sm
F A9 IfHE AR IE WEtE 8 99 IR H giE Hi)

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 a@’, ‘gW g’ IR EEeR 9@ F Rfia Hif) Feswr § @ 9H 9
fafim yor & wwem (fafm) = aofv i)

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

gedt % st s & A I A whemed 6 w@fiw ==l fifv) s A F w0 1 SR
Ao ¥ 32 ¥R A A Frw yr wafa 37 Ay faven # o Sredive it @i
H fftem A fadww A

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.

I9gh Y@IEl g ARG Sal § o S Tt 9R 'Est /et # avia i qun S
Iaafe W wfem fogoft FHifvrg)

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

‘fiperge’ #) qiwifia Hiftg) frdersem A ufFn e yer I9ge i 3af ) e 3
HeETR Bt B7

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

IQT 87 T Al 87 e FI, BeewR AR freh Foit w1 IwEm w9 R wER & g &
Igm &7 frdea # = gad §7

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

‘sraare ¥ufie wied’ = wRonfia Hiv) w Tad < g gwiaw @ a3 acl sead
¥ifel 9 gEad e # @ el ¥ gugme)

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

8 9r e G A saf @ alh A, e govar e 3 5eE ?)

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. FrafaRea vt # ¥ wes #1 amm 150 wedt # 3w A

@Uvs—B / SECTION—B

Answer the following questions in about 150 words each :

10x5=50

(a) TE % Fr foT T @ # den (Pb) @fsive 43 uta T 21 TR weida st o

aiferh & e e #) wfowr & €@ (Pb) ¥ shwa Yz # o Hiftng

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’

T G@I | wE-a, L(ft) | S, W(fy) Wx L | %
Sample No. Zone of | Width, W (ft) (ft2) % Pb
Influence, L
(ft)
S-1 60 35 21-00 71
S-2 75 25 1875 75
S-3 10-0 30 30-00 69
S-4 12:5 35 4375 89

(b) @i (vR@e) % HEen Fad A @mie vl 1 av Fite aa T s ama w

feoquft Hifsrg)

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

(c) wrawm i spifees faftrat w=n %7 enferes srenl % aRfEm 3 Teamwin fify B vr sEnt

?7

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

(e)

(b)

(c)

(b)

(c)

Qe a@ @ gienfyd fifv) 1 wenfaa afsmt w ==t fifve, R s gk o
@S G § Y9 = gl g

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

TR Fe % 31 ¥ 9% 6 gag § TN a1l aRadHl ) wenfea R afea e e
q yarfeedl § Aeasta wron ® o Hifvm)

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

afs fadt ®1 snyfie affew g qun safie e 7ifis wimw fadt 6 suge semwol
dftd 989 § =gren i)

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

T @l fifd F R B WE A g T IR IS 9§ Wi, HEwEgul i SavasE
a6 'R i)

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

yd & Frfie Rl & wift @y, faa sir e =0 avk fifvm

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

Al I TR agara $ fadvand qasy| ot A w@idE 9gaEd % ATher w1 1 AR 27

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

Hfas @fst § e s 9 fafim wer %t aut F ar § e wfta @ftm ==t
Hifsr

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

YR % Wi d-ae § TRgeEa F offam, wEm 3R wft @ # afim vl fifg)

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

20

20

10

20

10

20
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8. (a) WFt &1 # 9 F Wgd @R F I wHdg &= § fR¥ya Senew &6 w1 s@dwhe faww R

wR e 27
How is unscientific development of catchments situated in mountainous
regions responsible for increased threat of floods in plains? 10

(b) Tafm wor % Weadl smftel #1 avia Hifg)| 7% foem $i fafm faftel 7 fao dfm)

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

(c) TEAYUE | FT A9 B7 STAWUE 9 FAUEl & ITERICHS 9T H faega aviv i)

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

* kK

HXS-B-GLY/9 6 SB22—180



