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C. S. (iviA ... lN) EXAM, 2009 

Sl. No. 200 

GEOLOGY 
Paper II 

( Tr1ne Allowed : Three Hours II Maxinutnr Marks : 3001 

INSTRUCTIONS 

Each question is printed botlz in Flindi and 
in English. 

Answers tnust be " .. ·ritten in the 1nediunt 
specified in the Adnzission Certificate zssued 
to you, which tnust be stated clearly on the 
cover of the anSlver-book in the space 
provided for tlte purpose. No n1arks will be 
given for the answers written in a mediunz 
other than that specified in the Adn1ission 
Certificate. 

Candidates should atte111pt Question Nos. 1 
and 5 which are contpulsory, and an}' three . 
of the remaining questions selecting at least 
one question frolll each Section. 

Candidates should draw diagranzs wherever 
necessary. 

All questions carry equal tnarks. 
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Section 'A' 

1. Attempt any three of the following in 200 words 
each : 3x20=60 

(a) Explain how radius ratio (of cation to anion) 
influences coordination in silicate minerals. 
Write how an element can have more than one 
coordination number? 

(b) Define the Gibbs phase rule and calculate the 
variance of the assemblage contaantng 
enstatite+ forsterite + Mg-spinel +corundum. 

(c) Compare the optical properties of the 
following mineral pairs, with at least two 
diagnostic optical properties : 

(i) quartz and plagioclase 

(ii) hornblende and diopside 

(iii) chlorite and muscovite, and 

(iv) kyanite and sillimanite 

(d) Explain how depending on magma composi­
tion, some lavas flow a great distance. while 
others barely move. 
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t. M&i1R1R~a ~ if fit;~; ~ ~-;ff ~ a*1< c:1P1~, ~ 
9~Cf\ ~ 200 ~~ ~ ~ : 3x20=60 

(Cf\) tqtSZ chlM~ ~ f?t;:;qt 3f1qta (e'11l4'1 CfiT '560114'1 

~) ~ gq;l( mkiihz ~Pt~ .q ft¥19'q4 cit 
~ <:fl<a• ~ 1 k:IR~~ fcfi" fCtim "ffiCf cfiT ~-« 
atfaCfl eii;:q£4 e(§Qtco( ~ 9ctil< m ectia1 ~ ? 

(~) Miff * m- P,q;:f cfrr ~ c:Ji)Df~ ~ 
~RZI~Z + <b)tl<I'?O + ~ m tttl~..,i1 + ct»l(:Sii 

aiacf~ ~ ft'j"'*44 ~ ge<ot CfiT qf{<:fl(1'1 cfi)Ni~ 1 . 

( 1T) Pt ¥'it Rwt R~ d @ Pt \it \111 s1· * 9 c:n 1 "l'Cf\" 1o 1 a ¥if <fit 
~t1..,, 4ilfGtt(, M'1~· -e- Cfi+r ~ Cfllf en Pt~a'1tt_-?4Cfl 

9Cfll"T'Cfl ~ISJf m- : . 
(i) ¥41{\it ~ ~Ml41~e 

(ii) ~~;f~·-s 3{tt ~ 

(tr) ft'iS11~~ ~ ~ StCfll< "'$!~' e~\i1'1 ~ ~ ~ 
~' ~ ~ Cif§d ~ Ocf) ~ ~ ~' \itCilfctl ~ 
~ ~ « m=a- Cfl<d ~ I 
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2. (a) With theoretical details, discuss the 

(i) optical indicatrix 

(ii) interference figure and 

(iii) optic sign determination of uniaxial 
minerals 

(b) With suitable examples, discuss the causes 
behind and effects of 

(i) pleochroism 

(ii) extinction angles and 

(iii) birefringence in minerals 2x30=60 

3. (a) What are the maJor minerals that constitute 
carbonate sediments and what physico­
chemical factors control their precipitation ? 
What are the basic ct>mponents of Folk's 
classification of carbonate rocks ? 

(b) 

-

By suitable reactions, discuss various minera­
logical and mineral chemical changes, that 
take place during metamorphism of a gabbroic 
rock at the greenschist-amphibolite facies 
transition. 2x30=60 
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(ii) 04 ktCfi(Of ~ 3{tt 

. (~) ;aq~ffi '3GI~(Of ~ St{, Ml041kif<ctd * ~ ~ 
Cfif(Off 3fR ~ ~ ~ cf))fat({ : 

(i) ~~ctofa 1 

(ii) fccffiq -Cfilur * 
2x30=60 

3. (q)) Cf)j~(! 3fGtttt<if ~ ~ Y¥jt4 t4H\if ~ ~ ~ ~ 

\3i1~ atq~qur CfiT ~ ~ mRtct~-<ler~Ptcti ctit<cti 
M£4 f?.d atl(d ~ ? Cfli~Vl20 ~ ~ 'f>1C+l ~ ct•ffCfi<OI * ~P1~ 1G1 ttccti CflrT -em ~ ? 

(lS) ~ ~ ~ !Jli'f"~-QJiencsn(1f~(! ~faft ~Sf)JtOj 
tR Cfllllid(Of * Gi<ri'f ~ ~ ~ tt:tMi'tlf atR 
t<4M\i1 <retttH<:tl qf<ctcf'1"'i tR, ;aq~ffi ~ 
ef%a, :q:qf 4i1Mt{ I 2x30=60 
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4. (a) What are turbidites ? With a neat sketch. show 
different units of a Bouma cycle and flow 
regimes under which they are formed. 

(b) Discuss the role of PH20 in the albite-ortho­
clase-silica-H20 system. Explain the rarity of 
rhyolites and preponderance of granites in the 
rock record. 2x30=60 

Section 'B' 

5. Attempt any three of the following in 200 words 
each : 3x20=60 

(a) Explain why ore deposits of Fe and AI are far 
more common in the rocks compared to those 
of Ag, Hg and Sb. Add brief notes on tonnage, 
grade and cut-off grade of an ore. 

(b) Enumerate the various corrections that are 
necessary for reduction of gravity field data in 
any exploration programme. 
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4. (Cfl) ~Faf\SI~~ em~ f? ~ tc4:00 atRtce ~ ID'U ~iii 
:qSJ)' affi." gc:u~ ~ ~t Ni;:w<\l 3fai91 ~ at;:wa ~' 
fcmr?r ({Cfi<fil. ciT~~ I 

(@") ~~Gtt~<!- att4fcMe- mMCfil- H 20 ~ ~ PH20 

ctl ~<til tR ~ chlMC{ I ~ f<Cflti ~ <14l(1P~el. 
ctl~3W !l;:rt~ll. ~ Yi;<dl Cfl) ~CSl4ilMc:t I 

2x30=60 

5. MJ;iMMd ~ it fch~ ~ ~ "'d< ~~({, \if) Y~Cfi 
~ 200 ~~ ~ ~ "'41~'{: 3x20=60 

(ctl) e'i&ii~C{fctl~~ Ag~HgaWSb~3f4t<fi Pf~q')· 
~ ¥jC61Gt~ Fe ~ AI ~ 3f4t<fi M~q ~ Cfit<OI 

~ ~ aJMCfi e tit 1;:q ~ 1 fct;ffl ~ atttt<ti ~ 
m-, ~ 3W ctiG-a{A) ~ q( ef&ie Rtttf0t4i 
f{;,f€ct( I 

<v> fctim ~ 314t!4o, Cfit4Sti'4 ~ ~~(q ~ ~ ~ 
(1tjCfi<Ot ~ ~ ~~ fcrlW;r · ~na;fl· cnr 
M911'(( I 
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(c) Explain how on th.e basis of ionic radius and 
charge, atomic substitution take place in 
s1licate minerals. What is the effect of 
electronegativity on the above substitution 
mechanisms ? 

(d) Discuss the precursor events that might signal 
the occurrence of an earthquake. 

6. (a) Compare the processes that lead to formation 
of chromite and Ni-Cu sulfide ores in basic­
Qltra basic layered rocks. 

(b) With suitable chemical reactions, explain the 
mineralogical changes that take place, when a 
Cu sulfide ore body, containing pyrite, 
undergoes oxidation and supergene enrich­
ment. 2x30=60 

7. (a) Enumerate the various natural sources of 
hydrothermal ore forming fluids and explain 
ho\v most hydrothermal ore deposits owe their 
origin to multiple fluid sources. 

(b) With suitable examples, define indicator and 
pathfinder elements in geochemical prospect-

• 
ing. Discuss element mobility, as a result of 
various processes of dispersion. 2x30=60 
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( 1l) p~ 1St cfl N1 Q, fc.fi 31 I if 4'1 q A "'41 3ftt ~T ~ 3fTUR 

m~-- ~--- ,. -- rn A-,. q-{,(',ctZ ·~ :ill 11 q{&{IIOctCfl 9 Mlq"1 1lc:t•~ 

YCfiR ~ ~ I \j4ZI"ffi g m~ 14'1 tt i Ricn(C("'i tR" . 

(-er) \3'1 'i.a•n+il '£1~011m 'R :;rqf <ftNi~ ~ ~ ~ 
'£12~ I q:;r ijcf,a m tict.dl ~ I 

(~) ;aq~n=~ :zt~I4HCt. ~Ghtttm t1f%a, ~ <>64Hitl:f 

qf<qJ"1'i cfiT t4Q: chlMl!\, \ifT ~ tt&itt ~ ~ ~ 
qi~(IS2: 3idcft1 ~ Cu tHXfil~-s 3tlit<h ftts ~ 
311 ctfft <f,'(_ o I 3fR ~q :z;:;f);; cfil tili f4 ?1 d'l ~ I 

2x10=60 

7. (cti) \3GOI"ft~l~ 3i4Bh tl(§'401 d(M). Cf; ~ 9 JC~ifdCfi 
a1 a1· q;t f7t 011 ~ "!\ 3fR t4 tS2: c:f)) f1:t C?> fcfl fcfltr g Cfi 1 < 
~~n \jf5>0t \it~~<:~ 3ilH4'i mm ~ \3<{41 ¥"{ ~ a (('1 . 
tiTc; :z%" ~ I 

(~) c-i\<lei4MCfi ¥&1Ur if ti.qq; 3fh: ~ ~ cfiT 
~ c:h)NiQ) 3ik '3"1Ch -dqY)ffi -dGI~(O I ~T 
chlMQ) I ~ ~ W~ gSflql· ~ qf(vJI &if4(§'q 

d(q 41fd~ll("fdl ~ ~ <flMC( I 2x30=60 
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8. (a) Discuss the mineralogical (and chemical) 
compositions of various meteorites, with a 
note on how carbonaceous chondrites furnish 
evidence for planet's composition. 30 

(b) Discuss the various causative factors behind 
different types of mass wasting. 30 
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s. (q;) ~ '3~tf4if ~ €4H'itlcc (~ <~t11ctMCfl) 

e~l'illR ~ cfi)Nil{ I ~ m Qcqoft c€tNict fcn 
Cfll csfi1 ~di Cf, 1 ~ ~, ~(! f<Rr s. Cfll( ~ it; e 41 \i£'1 it; 

~ 9~1'1 ~ ~ I 30 

(~) ,~<"( &"J(Of ~ ~ 9CfltZl. ~ ~ ~ ~ 

Cfli(Of l(&fCf) Cflf(q;'j tR :q-qf 4?1 Me( I 30 

.. 
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l 

I c-n·r 

I <J..UII" C/) : 3 OQ I 
.... 

3i1:<!~T 

9 riJ Cf> 5r.irf {$r-i/ 3ik 3iiJ ;fJ c:Fif if WIT ~ I 

~rit it dn< ~ linTI71 if ~ ~ •t:nfflq 
M A Cf} I 'V ~ ~4 3:1 I q 4i ff~T-q:;r Tj fCn 41 lfZfT ~' 
31K m 71P-..7:{1f CfiT PTE! ~~<:1 -.:~'d<- ~Rt4> ~ 
1J&"-%" CR 3j Pn a f?t R"e p:wr q( &;q 1 \if tr11 

;:n ~({ I !N~T- rr::r Cff 3 F(?:lf.ild lffl:-Tf1f ifi 31 fdf< ffi 
3FlT Pt; tfJ lfffi7:[1f if ~ 1TC[ \:iff". '1{" cnT{ ~ 
r:rif fif (:r;, 1 

~rr ti??lll 1 3iK s 3/H c:nzf ~ 1 <ill c:fft ~-;ff if -R-
9c04l <?fU5 -R- Cfllf- ir-~ -qq; ~rr 1 f1 q;., Rh;{J. 
rft-;r snrff in d n < c[) fJn!, 1 

~ ~G[Cl) 'if ~ ~ ~ ctf"ll'~ I 

frRT ~rff it 3{-q:; fill I f1 ~ ? 

Note : English version of rhe lnstntctions is p rinted on 
the front cover of this questioll paper. 
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