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GEOLOGY (PAPER-II)

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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"@us—A / SECTION—A

(ictiad oo B 9 u™E = @ 150 wse 3 I Afu .

Answer the following questions in about 150 words each

(a)

(b)

(c)

(d)

(e)

(a)

BA-TE v 3 e wm, awfufa % oofl s o wwfafa & s 9 ¥ e fen s
87 UF fFred 0 U 47 a4, WR 2-7A1 14, uie i wie ot gntefy w5 e R 2 wmen
B AU 12w H#Er? oF B naw (SfemfEs egem) st ® 3w e ¥
aafafd ol = feaEy o (hkl) W& % v & arafad Sifsm)

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).

Yfd H1E 1 9EEd o 1 dIgNeed <|rd § gEwEe-70 3T uHieEzz-30 ¥ 131 9l i
(9ee) # forezefives o ==t s of fredivas % a7 & =1 729 =1 @m?

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?

AT9T g1 WEad @i ) wa sl smad wfafE g@en w1 avh R gmen £
Had 3R gE F1 Sad 1 FEl Al e
Describe ‘continuous’ and ‘discontinuous’ reaction series of minerals proposed

by Bowen. Why 1s one series called as ‘continuous’ and the other as
‘discontinuous’?

IYYFE ISRN g A (W) @ ‘uvanfas (ERR) wEraw @ ufenfm i
TRV (WEEBiEsA) i Uk m ==1 $ifsg

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

T o SARA % iR w1 Higm guiq fifeg)

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

TEATY] {1, Si 0 O AU 37 Gren sfediad &) el ¥ onyun R fafase afis ) affaw
RIECII SIS E A Uil e el e e e

Give the classification scheme of silicate minerals on the basis of atomic

structure, 51 : O ratio and number of shared oxygen. Give suitable examples of

each class.
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(b)

(b)

& 9 Y gfshan Fa13w) 30T Wil 8 T IW A giE i

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 aa, ‘gm A8 IR TANE a9 w1 IR ST wegwr B g
fafim v & Igam () &1 avie SN

Define ‘twin plane’, ‘twin axis’ and ‘composition plane’ in crystals. State
different types of twinning observed in feldspars.
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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 1n magmatic

differentiation.

39geh @TE g1 FrEai| A § IR W ATl IR §EEe /e ® quid I et 39
3Igtt W giem feuqeft Fifem

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

‘frierze’ #1 gfnfya Hifve ) firegsem K ufen fme wenr e 6t 3@+ guen
R Bt 27

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

I &3 1 Bl 7 @eS I, Beewr 3R fIch Foll 1 I9F g9 fhd YR 8 S %
oW &9 fdea § X ¥ 87

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

‘arggrdl wIfle miga' 1 qfeaa fifse) = foadi 9dm fAggo galewor @ 993 areft e
F3fie 9 g BIie = == = 9 gnwEu|

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

fopgl IR 3ragrE TEas §1 3 &1 avika $INe, [ae quuar favown § @85d 2|

Describe the genesis of any four sedimentary structures which have
significance for palaeocurrent analysis.
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Answer the following questions in about 150 words each :
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(@) FED F @Y Y T s b e (Pb) @fisived g qwhn ) we wafug sie of

zone 1s drawn

diter 1 0 fou w8 ufowd # @@ (Pb) % 3fwd g & T fify

Lead (Pb) mineralization

the given diagram with

nomenclature. The related data is also provided in the table. Calculate the
average grade of lead (Pb) in percentage.

~2 Scale : 17=10"
L—-1
TG GEqT | gyrE-&3, L(ft) | 9isTs, W (ft) W x L g1 %
Sample No. Zone of | Width, W (ft) (ft<) % Pb
Influence, L
(ft)
S-1 6-0 35 21-00 7:1
S-2 75 35 1875 75
S-3 10-0 3:( 3000 6-9
S—4 125 3:5 43-75 8-9

(b) T (FR@E) + FHad

et hifeu |

el 1 g wEfa F1 avi i qur =0 o amar w

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

(c) =l fifae faferat @ 87 o

27

e 37AER] & AHfEAY § ety fafy fed v 3

What are geophysical methods of exploration? How is gravity method useful in
mapping the metallic ores?
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(d) ~HEWHTEE dvd ] GRS Y| 39 gefad ol w9l i, e o geaahie 9
G4 G O Y99 F Hehdl B

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

(e) AT shicl & 311 H WYR 1 ¥dg ¥ g Tt qierdl @) grarfad ron afgd grgen )| s
q TaTfeedl ¥ HHISHd wren w el Fifso

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

6. (a) WHS HaM i snyfsw wffeto v aun @i ok gife amw Fa i segw e
diFd v&9 1 =aregn fifn)

Give the modern classification of mineral deposits and explain in brief the
residual and mechanical concentration deposits with suitable examples. 20

(b) TEE @S fifd & 31UR ! TE Fq §Y UG WRAE 8T <) g G, TEeaqul S S{1avgeE
g+l F s St

Stating the premise of National Mineral Policy, give the outline of strategic,

critical and essential minerals citing Indian examples. 20

(c) WA & TS B9 F wifn @, faaon 3R 3ggifie w1 avie i

Give the mode of occurrence, distribution and uses of manganese deposits of
India. 10

7. (a) G FAEH GEAEd 6] fRiodrd aaEe| o F ey qgarEd & HHdd F1F SR 7

State the characteristic features of cosmic abundance of elements. What are
the bases of estimation of cosmic abundance of elements? 20

(b) WIFIdF @S § 9T §H 91 foim ger & e gl o 9n § Ieron afgn afaw ==
el
Discuss briefly with examples about different types of chemical bonds observed
in natural minerals. 10

(c) oA & dfvadl ddl-431 ° grEgidEd & ffaFm, atE R W wWEy F1 gitm aoly i

Describe briefly the geology, structure and mode of occurrence of hydrocarbons
in western oil fields of India. 20
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8. (a) T &9 U 91¢ & ded @A & T gadig & 0 g Somew &) & Haws A e
TR feR 37

How 1s unscientific development of catchments situated in mountainous

regions responsible for increased threat of floods in plains? 10

(b) Talym R % exiydl smfyw +1 avi Sl 37 feem 6 falvm 9wt # faaw R

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

(c) TOE ¥ 91 arqd 7 TUd 3 S9UT & ITIRIHS I9TA] 1 Taegd 9o i

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

* A %
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