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’ lTime'\:3H0urs]: | ' = & [Total marks 100] -
N (l) All q‘uesllons nre compulso?y ,_-\*:' )] S y “‘
_ -.\-_-;' @) Fi lgures to the right tndlcate full mal'ks / g G
(3) Use of logarlthmxc tablelnon-progmmmable calculator is a]lowed
X L.y Attempt any four of the followmg i + Cr ] nts wnth 5-' _fJ\‘
¥ A Whatis symmetry element? Discuss the followtng symmetry eleme o &
el one. example each i) Axis of syrhmetry L P 3“ o
: - Koo W ii) Improper rotation axis- o £
g 0 Be eWhat is pomt group? Discuss the point ngUPS Coov and th wlth sultable- . ,
. example‘in each, < < d d 5 '
Ak? C." Draw molecular orbxta] dlagram for CO molecu}e DlSCUSS’ltS bond Order 5
.. -+ and magnetic behaviour. | e 5 )
SR --'D.  What is SALCs of atoxmc orbxtals” Explam the formiation of mblecu ar"{;-n :
A s “orbitals in, Beryllium, dihydride molecule. o
& E. ;‘,,'Explam the tnangular stmcture of Hs* 1on on the bams of molecular orb1ta1 5 & T
5‘: o , ‘-‘:;‘“1 th eory R i _‘\:?:{y ,\;., ¥
K K Write the companson between homononuclear and heteronuclear d‘IatOmlc , 5 &
L oA molecule : = IE ) Wi - % a
& W " RS - : it
& 2 Attempt any four of the fo]lowmg £ Py
el A" Explain: the term Lattlce parameter Denve rclatlon between den51ty and 55
< lattice. parameter e £ ‘ ) e
A /A:B.  Define Atomic Packmg factor Show that the atomtc packmg factor: for FCC o
T unit cell is 74%. .- nd = Y
Y & €l Calculate: the number of atoms’ per unit cell of a metal havmg the lattlce 5 &N <
N 3 parameter 2.9 A and density i$7.87 g/cm3. Atomlc welght of metal is 55 85 Py
_«*  and Avogadro constant is 6:023 x 102 o o
<iD.  Define point dgfect. leferentlate between Schottky and Frenkel defect -5 ¥ id
s g Explam the following::: o £ 5
£’ EIE N | B Critical tempcrature R ; Y
o i i) % Melssner effect. Cah ; &, .
e F.© Write'’ “short noté on Fuﬂerenes and Alkal[ metal fullendes as a §le Y
Ko .,\.:;5 superconductor S P N ﬁ}“.' oF
33, o3 Attempt any four of the followmg i “ £ & $2
£ < What 2 re f-block elements? - . o " 5
= ,1,;.,;“ Give'its ideal and observed electromc conﬁguratxons of lanthamdes -
& = B DlSCUSS the spectral prOpert:es of lanthamdes 3 iy B
, &G vae reasons : S S
: -'.;; 1) Similarities between ercomum«md Haﬁnum b Fich A
& 3 ;:“:" ii] Vag_at]on in the:properties.of Izzthariaes. g% g
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o \ « ox Py bl 3 y 3
= A ¥ ,\. 5 g - ; & g5
S Exp]am the bmodal curvé. of magnetic moments 0an3" lons kS 3
P I ii, Explain the-€xtraction” process Gf lanthamdes with respect to - - > Ly
& Fok = ]Concentratlotl b] Cracking of: the mmeral g’ B b
S - E. " Write a skort note onSolvent extracuon method. .. cY = i
o F: " Howdo Janthanides occur in nature? . ‘ &t %
N o ~ Gweany thrce apphcatrons of Lanthamdes 3 .
g ';,f.“" .;juv St / Lo A% : . _,'_;7 :
A4 & Attempt any four of the followmg i o i
S ..'37' A. . "Dlsnngulsh between St 4 ey si) 5 ,i-:“:
= 3 = ) prot:c and aprotlc solvent, (u) lomsmg and non: sionising solvents M ,\-"-T' £
\("»\ ’ & B\\ With: reference to N204 exp]am followmg ‘ e _,:;} 5 {53’
: & . 08 ‘acid-base-reaction (ii) Solvate formatlon r # B i A
“C. .Write a short note on ailotropes; of sulphur” o - S5 s A
o~ A~ D. . Describe: the use of platmlzed asbestos and vanadlum pentoxrde in the T
R e ,—:-“ ox1datxon of $Oz:t0'SO3 > =% = l )
T E. Giveone method of preparanon of IFs and explam the bondmg and _; \ 5 Eva
’ A . striscture of IFs Y W s P N
\ <;<"'F. Describe lheboudmg and structul;g of hypochlonte 10n (ClO) on the basis c 5 =
& & f~of VSEPR theory o o 2 a £ a7
L F 3 i W% o 5 & &
4 5 Answer the: followmgf ~ o - - 4%
oA A..;ﬁ“’ Seléct whethei-the followmg statenfients are true or false: (Any ﬁve) "5
/¥ a,  BF;molecul¢ belongs to the CsV: point group i e e
P \’ b. - The symmetry element identityis obtained by rotation of 360° ' b
A2 c. “ Centreof symmetfy is denoted by . . - 3
R e d. The miolecules baving more than two:atoms of the same or dlfferent
’ 3.'¢. elefents are known as polyatomlo species. 7 S o & e 3
2 Q\ e. _Total number of electrons in CO.is15 ! v M & :
o3 . . ~Molecular orbital aré’denoted by wave function is y..- A r,'j?.j'v' <
% " g+’ Molecular orbitals with lower ‘energy gwe rise to antlbondmg .molecular ¥
> o & orbitals. 2 N 3 :
£ oh ln tﬂangular 1on tnply degenerate orbltals are labelled as t‘ ~F -~
K G-;Ili-. g Flll in the’ blank with appropnate WOrds grven in the: bracket (Any five )e\ S &
e \’“ A [two,vacancy défect, Frenkel d'éfect 0.52, Melssner effecl, Gt e
& ey 2 conventional, latfice point] -’ G T "y ”;f}"'
o o Number of atoms per unit.cell in bcc structure i xs ol = o o
= b Atomic packing factor jn’sirple cublc cellis' o g3 et ¥
R K chhottlcy defect in the'crystal is: ; 7 k.
<5 ;?3-‘" dv -~ When atomn is missing from i its lattice site- and occupy mterstmal space .;'1“7
ol , %~ between lattice site results in- 5 o
f,;ff‘- ) 5;’-:"0- Tbe pOSmons occupxed by partlcles in the crystal lamce are called
34 e u'” s ,'e _ \__;r-l'
. \/ NbsSn is-an exampl&of N superconductor g ’
\ g & The ef(ect of e_;ectmg out the flux llneS/of magnetlc field is known as ;-_':,‘
PN g ~ = et S _.;—_5 2 o 5
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.QT' o = i 5 f;:‘\ ;‘“:‘\' : o
At A 07 o o S5 L .
=i Eixd e % ’ v L 5 2
'v_; K= " " i R 3
SH G o Select dnd write the appropnate answer. Any five-) : 8
A A7 commmsat .
o ‘a, The posmon of actmldec in penodxc table is - N7 (o o
&Y ée P o
g 4 y 2
& i a. 3"‘ group. ind b Period, 1 b SMmgmup an:d35 P;:::d o
- g ,-‘-'_ a o
P R o group and 3% Per1od o\ ¥ d. 8 group A
g o - {5 )
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A _.,-;-,77 b The electromc conﬁguranon of lutetlum [atomlc number —-71] is—-- WV %

V¥ - 3 i e =5
;’ 3 ‘;.V { ? 5 g ) "\"’ o 1 6 /’ o N
% g. Xe] af Sd‘ 652, O o b [RD] 4f0 5d° 6s° sz
.;:r;‘ .‘ : C [Xe] 4f“ Sdl 63 N A(.-‘ d [Ar] 4f0 Sd 65 ° ‘-." ,." v
A K £ s nY \ ' ik g .
g : *’” ' - SRR W AR
A ~we.  The anomalous oxxdatlon states of lanthamdes are . S _ ‘1,, g
v 4R WO ' ." » e & "‘-I
~, a e a B -
s Q i ~ a l+5- 2+ ‘._"b. 1+, 3_1-_\_‘\.‘ 4+ 5+, \-,“‘ . : d 2+ 4+’ p _\
& A @ e & Y i : >
e N d.> The colourless Ianthamde iop among the followmg‘ls o 4
4 T\ “‘:‘- g "-. ‘ N\ . \, I .‘ﬂ\l..
M o : g
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'I'he cracking of mmeral in extraction of 1anthamdes ‘from monazne orec A
mvolves ‘Temoval of.” ---.....-.‘.,:..._. o e ,L-;,': =

.-.7
2] T <O .
a. thona (l“hOz).n b. alunﬁmum, & e potassmm d chromxum 3 3
N N N #i TS )

'The mamores of Lanthamdes are e Ry i o
\_. '- . .} :'\\ ’ . .." ,\i' Loas

b.Alurina . C. : Monazite..  d. Cryolite >

a. Baux1te g v
An average sepatatxon factor achleved for adjacent’ lanthamdes in15.8 M P,
nitric-acid is --pmmmems o P S e
, ~a. 2.0 5 b: 18 oy c.20 d: 35 ,{r =~
,\“ ‘ - h ,’,Ehe lanthamde compound used a as catalys;.s in hydrogenatxon and oxndauon av
5 Al “reactions’is i e & - /‘_‘-;7.:- A
\_: R ” o a.Lanlha_ﬁum oxidesl)l “ b.Prométhium t_li_frate. = = '
5 o _~7 c.Samarium oxalate. > d.Neodymium sulphate., < S
K3 D > Match the column: < (Any five') o N5 oAy
L £ “'Group 17 s 2 i, - Strong oxxdlsmg agent & ¢
i v b“ © HOCL" oy i s, npt ey <) i &
' ¢:  Liquid NH3 Fod fii. Octahedral - o &
BE3’ i : v, Base o o e, N
Amide in hq 'NH; -3 V. zz.sz np’ o 0y L
AB4Ez - vi. -:Plastic sulphur a2 o

Soft rubber llke mass ) Y vxi:. Poor solvent for i 10mc compound __-,71'. X
‘ Bent ‘T’ shape ' e s
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