9820

TR

- & (b) Provide examples of common minerals that
ufidergd. chemical -weathering and! describe
the chemical reactions involved.. *

6. Discuss theuwcclassification, origin, mand
s geochemical significance of” meteorites in

upderstanding planetary differentiation.- .
7. Discuss theigeochemical behavior of Large Ion
Lithophile Elements (LILEs) and High Field

. Strength,Elements (HFSEs), How do tl)n,eir ionic

properties, = such as ioni¢ radius and charge
1nﬂuence their part1t1on1ng dur1ng magmat1c
processes ? Illustrate your answer w1th examples

from 1gneous petrology . .
C g | LA i

8. Answer the followmg

1 !
(a) What 1s the dxfference between stable isotopes
and radlogemc 1sotopes ?

r(b) Define isetopic¢.fractionation and give;one
4. 4 hatural example. . 2

(c) Why are isotopic ratios (like 5'®0 or 8Sr/®5Sr)

used: in geochemical studies ? ;.

j.& A
(d) What is an isochron, ,and why is.itvuseful in
radiometric dating?* AT
+  (e) ‘Expldin-the significance of a closed. system in
W idotopé geochemistry. .
() What 18 the paréit-daughter iSotope
relationship, and how is‘it used in age dating ?
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Instructions for Candidates :.

(a) Write your Roll No. on the top immediately on

~ T receipt of this question paper. . .

et 1) "’q oy o ;' v N o £y 4 [ < .

“(b) Attempt-any five 'questions. All questions
carry equal marks unless mentioned.
-Question' 1'is- mandatory.

1. Fill in the blanks :

(a) Stellar nucleosynthesis produces elements

v

heavier than helium via the ......... ‘process.

&

(b) The r-process and s-process are responsible
for"the formation of .......... elements’

(c) Blg Bang nucleosynthesis produced pnmanly
hydrogen, helium,, and small drhounts of

.‘ﬂ

X
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' (d) The pdrtition coefficient (DJ is defified as-thd

()

ratio of an element’s concentratron 1n spegeanas
to that in ..5..0.... o
During partial melting, the melt is ‘typically
enriched in eléements that are .......... in the
solid phase., K ~t¢ P PR T 1

(f) Geochemlcal aff1n1ty plays a key role in

(8)

(h)
(i)
G)

(k)

¥y

derstandlng planetary .....sv..-

Meteorites are remnants of early solar system
processes and are-classified as chondrites and

---------- " s

Calcium-aluminum-rich inclusions (CAls) are
the oldest ......... . matter in the solar system. ~

_The © notation represents dev1at10ns from a
.......... standard.

Compatible elements .typically have -B: values
th.an 1. I

AR Vi -

The Oddo-Harkins rule states; that elements
L With e, atomlc numbers are more
abundant

~

(1) Chondrltes arevstony meteontes that have not

undergone .......... dxfferentlatlon L

(m) Partition coefficients vary 31gn1f10antly

(n)
(o)

between mmeral phases due, \to d1fferences in

ionic radlus ‘and ...opeees .

Achondrltes lac'lzz 5&“ 3,and ' are
dlfferentlated -

HREE .are fmore compatlble W1th garnet and
thus are depleted in garnét- bearmg ..........
melts.
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" fp)-Eleth@nts like “Ul.and-Th-are. tlassified as
¢+ #.lithophile.due tostheirstrong affinity. for ..........
phases. * ¢ 1 o't v orped t
1 4q) Isotopic fractionationdccursiibecause lighter
1 > isotopes form bonds that are'.. .. .ito break.

(r) The siope’of 'dn 1sochron 1n""?“is6"t’ope
o 3% geochen’nstry corresponds.tojthe ... u.... iof the
o Systemx': N e " ‘“’:‘{ i
2. ‘(a) How do “costnic rays Confribdte to
nucleosynthes1s in the mterstellar “médium-?
LR
(b) Explam the process of cosmlc ray spallatlon
and” how it forms elements hke 11th1um,
beryllium, and boron. = VR
3. (a) What are Rare Earth Eleménts _(liEEs), snd why'
i ' are théy consideréd “rare” ‘éveni though- they
are relatively aburdant in thé€ Earth's crust ?
* (b) 'What is"fhe ladthanide @ontractior, and how
does it influence the geochemical beHavior of
$1%~ ™ the REEs? L R ;
(c) Explain how the loni¢ ridius of REEs affects
«their-partitioning between minerals and melts
during crystallization. T

4

4. rWhat is.a .geochemical-variation diagram, and how

is it used in geochemistry‘to . understand the

A e evolution of magrngtw systems? Explain with

" suitable examples. wold .

5. (a) What is chemical weathering, and how does it
differ from physical weathering ?
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